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Executive Summary of ESIA and ESMP Report for WBMIFMP

Executive Summary

1.0 INTRODUCTION

The command area of the Damodar Valley Corporation (DVC) is served by a canal network having a
total length of 2734 km in the downstream of Durgapur Barrage. It is spread over 41 administrative
development blocks in the districts of Bankura, East Bardhhaman, West Bardhhaman, Hooghly and
Howrah. The Damodar Valley Corporation Area (DVCA) canals currently irrigate around 3,32,000 ha
in the Kharif season (out of a design area of 3,93,800 hectares), 20,000 ha in the Rabi season on the
basis of an earmarked allocation, and an average of 28,000 ha in the summer (Boro) season, depending
on the amount of water remaining in upstream reservoirs and after meeting priority needs. The total
area irrigated (including all sources of water) is approximately 1,00,000 hectares each in the Rabi and
Boro seasons. The main sources of water in areas that are not covered by canal water are wells and
ponds.

The DVCA was developed more than six decades ago and is now degraded. Numerous regulating
structures and cross drainage structures, distributaries and minors have been severely damaged. The
silted up canal network along with loss of water due to seepage in critical zones of unlined canals has
led to reduction in efficiency and scanty irrigation, particularly in tail reaches. This has resulted in
increased ground water use especially during Rabi and Boro seasons by the tail end farmers as they are
not getting the required amount of water at the time of need as per the irrigation schedule. The gap
between irrigation potential created and utilized is increasing, in spite of adequate water availability at
the barrage point in normal monsoon years. It is therefore necessary to revamp structures and critically
affected canal stretches and develop a suitable system for real-time operation and monitoring of
irrigation by embracing latest technologies.

The Lower Damodar sub-basin adjoining the two branches of main Damodar, i.e. Mundeswari River
and Lower Damodar (Amta) Channel is historically flood prone. This area measures around 1.887 lakh
hectare (1887 sq. km.) and is spread over two Municipalities and 20 Administrative Development
Blocks. Around 4.61 lakh people and 0.335 lakh hectare (335 sqg. km.) of cropped area are affected
annually due to flood related inundation in the Lower Damodar sub-basin.

The Irrigation and Waterways Department (I&WD), Government of West Bengal plan to undertake
comprehensive interventions to rejuvenate the irrigation system and manage floods under the project
titled “West Bengal Major Irrigation and Flood Management Project (WBMIFMP)’ with financial
support from the World Bank.

The Environmental and Social Impact Assessment (ESIA) of the WBMIFMP has been carried out to
identify potential adverse impacts due to implementation of the proposed project. An Environmental
and Social Management Plan (ESMP) has been developed to mitigate identified adverse impacts. This
document includes the ESIA and the ESMP. A Pest Management Plan (PMP) and Tribal People’s Plan
(TPP) have been developed and are included in this document. A standalone Resettlement Action Plan
(RAP) has also been prepared.

2.0 Project Description

The prime objective of the proposed project is to rejuvenate and rehabilitate the existing irrigation
network for sustainable development in the DVCA and management of floods in Lower Damodar Sub-
Basin. The project will be implemented over a period of five years in 31 irrigated, 10 irrigated as well
as flood affected and 10 non-irrigated flood affected blocks spread across five districts (Bankura, East
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Bardhhaman, West Bardhhaman, Howrah and Hooghly). The expected results of the project are to
improve irrigation in order to benefit agriculture in the DVCA and to reduce annual flooding in the
Lower Damodar sub-basin area.

The project has four components:

e Component A: Irrigation Management: This component will improve the management of the
DVC irrigation scheme. The component includes the following subcomponents: (i)
establishment of MIS and performance monitoring, (ii) improving the quality of service
delivery, (iii) aquifer management, and (iv) capacity strengthening.

e Component B: Modernization of Irrigation Infrastructure: This component will invest in the
modernization of irrigation infrastructure at main, branch, distributary and minor level. The
component includes the following subcomponents: (i) Main and Branch Canal Modernization,
and (ii) Distributary and Minor Canal Infrastructure Modernization.

e Component C: Flood Management: This Component will invest in structural measures to
reduce flooding in the Project area. The investments include channel de-silting works, flow
regulation structure modification and embankment reconstruction at key locations. In close
collaboration with the World Bank-funded Dam Rehabilitation and Improvement Project, the
investment would also include measures to strengthen forecasting and analysis capability to
improve dam operation and water storage management in upstream reservoirs.

e Component D: Project Management: This component will strengthen IWD and the SPMU’s
capacity for Project management, monitoring and evaluation (M&E) (including, inter alia, the
areas procurement and financial management) through the provision of goods, consultant
services, training, and financing incremental operating costs.

The total project cost is 413 Million USD, of which 145 Million USD will be financed by the
International Bank for Reconstruction and Development (IBRD), 145 Million USD will be financed by
the Asian Infrastructure Investment Bank for (AlIB) and 123 Million USD will be financed by the
Government of West Bengal.

3.0 Legal & Regulatory Compliance

The legal and regulatory requirements for the project interventions under applicable acts / rules and
policies for social and environment safeguards have been identified. This includes the requirement of
permits / licenses under different rules /regulations for various interventions in the project. All agencies
involved in implementing project activities, including contractors, shall follow applicable state and
central government laws and regulations. These include: prior permission for tree felling from the
Department of Forest; consent for establishment of hot mixing plant, batching plant, etc., from the West
Bengal Pollution Control Board; approval of local government authority and the State Project
Management Unit (SPMU) in the 1&WD for sites identified for camp establishment, temporary storage
and disposal of waste materials, etc.

An outline of the applicable environmental and social safeguards policies of the World Bank has been
presented. These are: 1) OP- 4.01 Environmental Assessment, 2) OP- 4.04 Natural Habitat, 3) OP- 4.09
Pest Management, 4) OP- 4.10 Indigenous People, 5) OP- 4.11 Cultural property 6) OP— 4.12
Involuntary displacement and resettlement and 7) OP— 4.37 Safety of dams.

There is presence of tribal population in the project area hence OP- 4.10 on Indigenous People has been
triggered. Presence of huge number encroachers/ squatter on left embankment of Damodar, Upper
Rampur and Hurhura canal and Damodar right dwarf embankment has triggered OP- 4.12 on
Involuntary Resettlement. OP 4.11 on Cultural property has been triggered as 46 Bedi’s and 31 temples
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will be affected. A standalone document on RAP is prepared to deal with encroachers/ squatters, public
utilities, community property resources (temples, bedi, burning ghats, etc.).

4.0 Environmental and Social Baseline

Information on the environmental and social baseline status of the project area has been collected
through site visits, field survey and interactions with key stakeholders supplemented by secondary data
sources. The baseline status covers three aspects (1) physical (2) biological and (3) social environment.

The zone of influence of the project is considered as the area within a radius of 500 m, 3 km and 10 km
for all Category-1 and Category- 2 activities (except for the activity flood wall and sheet pile
construction for which a 5 m radius is considered). Various environmental and social features present
within the delineated zones were captured by means of primary as well as secondary study. Sensitive
receptors such as schools, hospitals, parks, etc., located within 100 m of the proposed worksites have
also been identified.

The baseline study included analysis of various environmental parameters such as ambient air quality,
river water quality, sediment quality of river bed and ambient noise quality. Information on ground
water quality and biodiversity was obtained from secondary sources. Information on trees likely to be
felled, status of ground water utilization, use of sprinkler and drip irrigation system, use of agro-
chemicals was collected through primary study.

A sample of 703 House Hold (HH) was drawn from the project area. The details are as under:

Block wise details of sample households

1 Bankura 2 57
2 Purba Bardhaman 8 188
3 Paschim Bardhaman 1 30
4 Howrah 8 1 197
5 Hooghly 7 1 231

Total 26 2 703

Maximum two villages from each sample block were selected randomly for HH sample collection.
Proximity to Damodar river, main canal and branch canal were considered for village selection. 28 HH
from each sample block were selected taking 14 HH from each sample village. At least one FGD with
local community was conducted at each sample village.

Among all the project districts, Howrah is having highest population density and Bankura has the
lowest. The sex ratio of Hooghly district is highest and the decadal growth rate of project district varies
from 9.5 percent in Hooghly to maximum of (13.5 %) at Howrah. All these districts have Scheduled
Caste (SC) population and average SC population (31.2%) in project districts is marginally below the
state average (32.65%). All five Project districts have a presence of tribes. Bankura has the highest
percentage of tribal population (11 percent of the total population), followed by Bardhaman (7 %) and
Hooghly (4 %). The tribal population in Howrah is less than one percent of the total population. The
average literacy rate (78.7) in project districts is higher than state (76.3%) and national (73%) average.
There is a gap between male and female literacy, which is most pronounced in Bankura. Elsewhere the
gender gap is less than the national average (16.2%). The male worker population in the project districts
is around 51.0 percent and female worker population is around 49.0 percent. The average land holding
of farmers / families in the project areas (villages near the project sites in the project blocks) found to
be 77 Katha or 1.28 acres.
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A census survey of probable impacted encroachers/ squatters/ utilities/ community resources followed
by socio-economic study was conducted for development of Resettlement Action Plan (RAP).

The key information on the baseline environmental and social status is as follows:

o Availability of surface water for cultivation has not changed during Kharif in last five years.
But, in 35.7 percent cases, there is short supply of water during Rabi and in 41.5 percent cases,
there is short supply in Boro season in comparison to the situation 5 years before. As a result,
ground water extraction and utilization has increased. Growth in utilization of ground water
during Kharif is less than that of Rabi and Boro.

e There are no instance of drip and sprinkler irrigation system within command area. Eventually,
more than 87% farmers are not aware of drip and sprinkler-based irrigation system. Only 34%
farmers haves shown interest with subsidy provision on introduction of drip and sprinkler-based
irrigation specially for Rabi and Boro cultivation.

e Pesticide use in project area is significant and includes use of pesticides in WHO classes la, Ib
and Il.

e Ambient air quality and noise levels at sampled locations are within the Maximum Permissible
Limits.Water quality of Damodar at the sampled locations meets the standards for ‘drinking
water source with/without conventional treatment’.

e Since the year 2001, the Mundeswari River is completely dry except in the monsoon season,
due to sand deposition and low channel gradient.

e The physical quality tests of Mundeswari River sediment reveal that it can be safely used for
embankment or road construction. The chemical quality tests of the Mundeswari River and
canal sediments reveal that concentrations of Chromium, Zinc, Lead are within Threshold
Effect Level (TEL) and Probable Effect Levels (PEL). Copper and Cadmuim concentrations
exceed TEL but are within/at PEL.

e The significant faunal species in the project area include the Fishing Cat, Mongoose, Asian
Small Clawed Otter, Fresh Water Turtles/Terrapins, Jungle Cat, Jackal, Monitor Lizard, etc.,
in addition to several species of birds including the White-eyed Pochard. There are also a few
threatened fish species found in the Damodar river.

e There is no forest area in the identified working zone of the project. The Ramnabagan Wild
Life Sanctuary is located at a distance of 2.5 km away from the DVC canal and 3.7 km away
from the Damodar river.

5.0 Environmental and Social Impact

Based on the social and environment parameters, taking all components and activities in to account, the
project activities are placedin following three impact categories:

There will be impact on environmental and social aspects mainly due to implementation of category 1
& 2 project activity. All impacts due to project activity proposed under irrigation modernization are
reversible in nature. Positive impact will be much more than negative impact for irrigation
modernization work. There exist Ramnabagan WLS which is some 2.5 Km. away from nearest work
zone where canal side lining work is proposed. Few irrigation structures will also be renovated in this
area. However, no such adverse impact is anticipated due proposed activities in this area. Canal
sectioning work will help in increasing carrying capacity of canal system; which in turn will increase
ground water recharge. However, soil and sediment transportation in downstream water will me main
matter of concern. Removal of all constructed bund and proper cleaning of canal bed immediate after
completion of work and before monsoon is proposed as mitigation measures to minimize impact. Dust
pollution from piled up excavated material, storing of construction material on agricultural field,
dewatering of active work zone (in case of presence of water) will be few of other concerns. Dust

IV|Page



Executive Summary of ESIA and ESMP Report for WBMIFMP

suppression measures, alternate material handling site is proposed to avoid or minimize any kind of
environmental and social impact.

Impact due to implementation of all planned project activities are summarised below.

Total 25,164 cum of Cement Concrete, 3,409 cum of Reinforced Cement Concrete and 16 cum metal
waste will be generated due to demolition of existing regulating structure/ sluice/ private, commercial
and community structure. These apart, other C&D waste, e.g Bullah, Bullah wailing pieces, Poly bags,
Nylon crates etc. will also be generated due to various construction activities, the reutilization plan has
been shown in the following Table.

Cement RCC Metal (MT)

Concrete
1 CR/HR/Fall cum 17871 2204 11 Backfilling for 15.89 Km. 4,572
Regulator cum cum concrete road over DR cum
embankment
2 | Syphon (RCC Barrel) 428 233 1 Making haul road 2,000
cum cum cum
3 Aqueduct 1865 847 4 Distributing local people/ 7,143
cum cum contractor cum
4 Demolition of Private, 5000 125 Consumption by owner of 3,714
commercial and cum cum structure cum
community structure
Restoration of village road 4,572
cum
Use in scour hole filling 6,572
cum
To be sold
by the
Contractor to
the
authorized
recyclers
5  Generation of wood chips 436.2 These wood chips are to be 436.2
from cutting and shaping cum distributed to the local people cum
of bullah.for Bid ackages for various domestic use as per
I to IX, formulated so far Annexure-30
6  Generation of waste of 98921 m, Bullahs & wailing pieces to be 98921 m,
eucalyptus bullah piles, 698404 auctioned from sites /taken 698404
bullah wailing pieces,  nos., away by the Contractor on nos.,
empty & used cement 1680 nos. payment of reserve price. 1680 nos.

poly bags, Nylon crates.
Plastic/Polyethene/Nylon waste
as stated below shall be
collected and stored separately
and sold to authorised recycler
as per Annexure-31.

In flood management component, major area of concern is Mundeswari river, desiltation of 41 drainage
canal, left embankment of Damodar, Hurhura, Upper Rampur, Lower Rampur, Damodar right
embankment where desiltation, flood wall with sheet piling, armouring of embankment with concrete
road construction on embankment, embankment strengthening work are proposed. Excavated material
of 71,13,763 cum from Mundeswari river, 3,53,930 cum from undivided Damodar river desiltation,
35,96,509 cum from Madaria khal re-sectioning, 6,48,188 cum from Roner khal re-sectioning and 45,539
cum from desiltation of other 39 drainage canal will be generated due to proposed desiltation work.
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As per the disposal plan of desilted material will be utilized for road construction works, building
construction and filling of the low-lying areas. Desilted material will temporarily be stored in alongside
available set-back zone. There are approx. 150 — 250 meter wide setback zone available alongside of
Mundeswari river, Madaria and Roner khal. Desilted material of Mundeswari river is mainly sand in
nature which are currently being excavated by almost 8 local sand miners. This sand material is suitable
for filling as well as construction purpose. Sieve analysis carried out by engaging State RRI opined that,
this sand material is suitable for construction as well as filling of low lying area. Study also reveals that
excavated sand materials can be safely reused for different developmental purpose without any
treatment.

SPMU- WBMIFMP has explored various options for reutilization of desilted material. Discussion was
initiated with Public Work Department (PWD), local sand owners, local community in identifying
probable users of desilted material. Local sand owners and building & road contractor has shown their
interest in purchasing sand material directly from desiltation site. Eventually they assured to make all
arrangement for temporary stocking of desilted material in nearby area. They will arrange land for
stocking of desilted material at their effort. Sand miners and construction contractor will negotiate with
land owners for temporary stocking of desilted materials.

Desilted material from other 41 drainage canals is mainly mixture of sand and clay. Entire quantity will
be consumed by WBMIFM Project itself. It will be utilized mainly for embankment strengthening work
proposed for 58.93 Km. long embankment of Damodar left & Right, Hurhura left, Upper & Lower
Rampur left and Gaighata. Any excess material will be sold directly to local interested traders by
excavating contractor. However, royalty amount will be deducted from contractor bill of payment.

Re-utilization plan of desilted material

SN. Proposed Generated Temporary Possible Re-use Quantity
Intervention Quantity in Cum) Stocking Re-used
A. Desiltation of 71,13,763 Alongside set- Re-use of sand in Construction 3%
Mundeswari River back zone (width of Flood wall, irrigation

varies between structure rehabilitation,
150 to 250 m/ armouring of DR

Desiltation of 3,53,930 alongside) Filling of nearby low-lying area 10%
upstream channel within 5 km radius
in undivided Govt. land within  Raising of nearby low-lying 10%
Damodar 5 Km. radius villages
Direct Selling to local sand 57%
_ miners
Private vacant  Backfilling of upcoming and 20%

land (Providing  ongoing road project by PWD/
compensation  NHAI

and making
agreement)
Sub Total 74,67,693.13 100%
B. Desiltation of 35,96,509 Alongside set- Left Embankment Strengthening 70%
Madaria Khal back zone of Damodar river, Upper &

Lower Rampur, Hurhura

channel, and Damodar right and

Gaighta for a stretch of 58.93
Govt. land within  Km.

Desiltation of 6,48,188 5 Km. radius Filling of nearby low-lying area 15%
Roner Khal within 5 km radius

4 nos. Drainage 19,307 Direct Selling to local people 15%
Khal Private vacant and trader

7 nos. Drainage 14,554 land (Providing

Khal compensation
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28 nos. Drainage 11,678 and making
Khal agreement)
Sub- Total 42,90,236 100%
Total 1,17,57,929 100%

There will be common impact due to each construction related activities. A generic mitigation plan for
all construction work along with plan to manage labour influx is proposed. Management plan also
covers plan for pest management and indigenous people. Standalone Resettlement Action Plan (RAP)
is also prepared for entire project.

6.0 Environmental and Social Monitoring Plan

Monitoring plan to evaluate effect after implementation of mitigation plan is developed and
responsibility is given to project authority. Different parameters including air, water, soil/silt and noise
quality will be observed on periodic basic. Sensitive locations where any kind of work is proposed are
identified and earmarked in map for future monitoring of various environmental parameters. Total 13
location for air, 18 location for inland surface water, 13 location for ground water, 13 location for noise
quality, 13 location for soil and 10 location for silt quality are to be monitored on quarterly basic. Social
parameters also identified and plan for regular monitoring is formulated. Monitoring and evaluation
work shall be carried out throughout the project implementation period of 5 years and initial two years
of project operation. Monitoring aspects are summarised and tabulated in below table.

Monitoring of Impact Areas
Monitoring of Environmental Impact Areas Monitoring of Social Impact Areas

Water quality (Surface & Ground) 1. Resettlement and Compensation for Acquisition
Air quality 2. Livelihood Restoration of PAFs / PAPs

Noise levels around sensitive locations 3. Safety at Work

Soil Quality 4. Gender participation in works

Sediment Quality 5. Awareness program on HIV/AIDS

Compensatory afforestation & plant survival rate
Construction camp management

Waste Management & Debris Removal

. Pesticide Management (agricultural component)
0. Site Restoration

BOoo~NoO~wWNE

7.0 Stakeholder Consultation

All potential stakeholders were consulted during the process of impact assessment study. Total 51
project villages from five project districts were covered during field assessment. At-least one FGD with
local community were conducted at each sample village. District as well as state level officials of all
stakeholder’s department like Dept. of Irrigation, Agriculture, Agri-marketing, Food Processing
Industries and Horticulture, Fishery, Biodiversity, Pollution Control Board etc. were consulted to record
their concern on proposed project implementation. A state level workshop also was conducted on
sharing of Environmental and Social Management Framework (ESMF) prepared for this project. In
addition to that four (4) number district level workshop was carried out by Feasibility Study consultant
in finalizing feasible project alternatives.

Local community are much more concern about project components rather than any kind of
environmental and social concerns. However, concerned departments are very much concern in their

respective field on environmental and social angle.

8.0 Capacity Building
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Capacity building plan for each executing project authority as well as implementing contractor on
implementation of ESMP is formulated. Training programme, exposure visit on different thematic
matter is proposed as capacity budding plan. Training on EHS and code of conduct for workers
associated by contractor is also considered in capacity building plan. A budget amounting INR
7,24,92,500.00/- for Training with refresher, Exposure visit and Demonstration and INR 78,55,000.00/-
for Awareness Drive is allotted for capacity building.

9.0 Grievance Redressal Mechanism

The grievance redress mechanism would be in place since the inception of the project till its life. A
platform for grievance redressal should be organized and its regular meetings will be conducted so as
to allow people to put forth their grievances, if any. It will help the appropriate authority to find solutions
and amicably address the issues. The project, apart from web-based system, will also have three-tire
grievance redressal mechanism, i.e., (1) at the project site level (up to DPMU level), (2) State level
(SPMU level) and (3) Judiciary level.

Aggrieved Party or Affected

Person S
Grievance not addressed

Grievance :
D=> Gram Panchayet DPMU E> Grievance Addressed

Grievance not addressed

Grievance Redress Committee 4
(SPMU) N -

N

¥  Grievance Addressed

Grievanceg jy=+

Addresse

Court of Law

Overall project grievance redress mechanism

10.0  Institutional Arrangement for Implementation of ESMP

SPMU will be responsible for overall planning and implementation of the entire project. There will be
two DPMUs and four (4) DPIUs under SPMU for project implementation. Four (4) line department
(Agriculture, Agri Marketing, Food Processing Industries and Horticulture and Fishery) will also
implement respective project activities. The SPMU and DPMUs will be staffed with the engagement of
consultants, experts and various other categories of contractual staff to support the project.

Each implementing unit/ agency will ensure that ESMP is followed during project implementation. It
will ensure that ESMP is followed during project implementation. The project management consulting
(PMC) firm to be engaged under the proposed loan will have one experienced Senior Environmental
and one Senior Social cum Gender development specialist at SPMU level and two (2) Environmental
(Junior) and two (2) Social cum Gender development specialist (Junior) at DPMU level. Sr.
Environmental and Social cum Gender development specialist will directly report to PD and Jr.
Safeguard specialists placed at DPMU level will report to respective APD at DPMU level as well as Sr.
Safeguard specialist placed at SPMU level. These experts will assist SPMU and DPMU in
implementing and monitoring environmental and social mitigation measures as per ESMP and prepare
quarterly Environmental Monitoring Report and submit it to the World Bank. In addition to that one
M&E agency will carry out periodic testing of environmental parameters as per proposed monitoring
plan and conduct mid-term and end-term evaluation.
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A
IWD, GowB
PMC (ESC) V)
Dy. Secretary
‘ 0sb ‘ (Tech) ‘
PD-WBMIFMP
State Level
Y Y A A
‘ Finance ‘ ‘ QA&QC ‘ ‘ GM ‘ APD (1) APD (2)

CML \

w Regional Level
DPMU Il (Howrah) —_—
IWD: Irrigation & Water Ways Dept.
4 v v 0OSD: Officer on Special Duty
Tech. Cum Tech. Cum QA&QC: Quality Assurance & Quality Control
‘ Fiduciary ‘ ‘ GM ‘ ‘ ME&L ‘ ‘ Fiduciary ‘ ‘ GM ‘ ‘ M&L ‘ GM: General Manager

PMC: Project Management Consultant
ESC: Environment & Social Cell

APD: Additional Project Director

SPMU: State Project Management Unit
DPMU: District Project Management Unit
DPIU: Dist. Project Implementation Unit
CML: Coordination, Monitoring & Learning
M&L: Monitoring and Learning

DoA: Dept. of Agriculture
DPMU Il
DPIU | (Howrah) (Hooghly) SPLU & DPIU IV (Right DoAM: Dept. of Agri-Marketing
(Burdwan) Bank) DoFPH: Dept. of Food Processing & Horticulture

DoF: Dept. of Fisheries
MED: Metropolitan Electrical Division
DMED: Durgapur Mechanical & Electrical Division

District Level

ESMP Implementation Structure

11.0  Budget for ESMP Implementation

SN Budget Heads Total Cost (INR

A Regulatory Clearance 24,40,000
B Workers Safety and Construction Camp 1,07,50,000
C Compensatory plantation 1,18,20,000
D Waste Management 54,75,30,461
E Environmental Quality Monitoring 1,88,64,700
F Human Resource 3,60,00,000
G Capacity Building
Training with Refresher 82,67,500
Exposure 27,25,000
Demonstration 6,15,00,000
H Awareness Drive 78,55,000
I EMR report preparation 2,40,00,000
Environment & Social Audit 1,60,00,000
Grand Total 74,77,52,661

Note: Budget for disposal of desilted material of Mundeswari desiltation, dewatering of desilted material is not included as
cost already included in main project cost
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Chapter 1: Introduction

The River Damodar has its origin in the Chota

Nagpur Plateau at Latehar District in the State of || &= RIVER BASINS “+
Jharkhand. It flows through the districts of Lakhar | G

and Hazaribagh in Jharkhand and enters Purulia SIKERS

district in West Bengal. It then flows through eon M

Dhanbad District in Jharkhand and border of
Purulia District, to reach Bardhhaman District. In
its lower stretches, the river bifurcates into
Mundeswari River and Lower Damodar (Amta)
Channel near the border of Bardhhaman and
Hooghly Districts. Mundeswari outfalls into river
Rupnarayan, after flowing through Hooghly and
Howrah Districts, Lower Damodar (Amta
Channel) debouches into river Hooghly, after
traversing through Hooghly and Howrah
Districts. River Rupnarayan also meets river
Hooghly in its course towards downstream and
the combined flow outfalls into Bay of Bengal.

Damodar River (also called Damuda, damu
means sacred and da means water) once called
river of sacred water become river of sorrow due
to its devastating flood that arise out of high
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rainfall (>1300 mm/yr) and heavy siltation of
lower Damodar. Since the early 18th Century,
flood protection measures were adopted in
Damodar when embankments were built for flood
protection purposes, but it was the disaster caused
by a flood in 1943 which led to the preparation of
a project, primarily for the control of floods and secondly for the development of water resources for
various other uses, e.g. power, irrigation, navigation, and water supply for industrial and municipal uses.
This project was approved in 1947, to be implemented through the Damodar Valley Corporation (DVC),
which came into existence in 1948. It resulted in a set of reservoirs at five sites on Damodar and its
tributaries, implemented in two phases (four dams constructed during 1953 to 1959 and one in 1978)
that moderated flood to the extent of 53 to 80% in the high flood years. However, the reduced channel
of the lower Damodar is not capable of carrying the regulated discharge due to heavy siltation having
going on for immemorial times in the lower Damodar. The Irrigation and Waterways Department,
Government of West Bengal has proposed to construct flood wall, armouring of embankment, river
training, desiltation of Mundeswari river and other 41 nos. of canal under West Bengal Major Irrigation
and Flood Management Project (WBMIFMP) to alleviate flood-water-logging and erosion problems in
the districts of Howrah and Hooghly in Lower Damodar Region.

BAY OF BENGAL

Figure 1: River Basin Map of West Bengal Including
Damodar Sub-Basin
Source: West Bengal Disaster Management Department

1.1

The geographical extent of the Damodar sub-basin lies between 84° 35' to 88° 20" east longitudes and
21° 44' to 24° 25' north latitudes of the country. The Damodar sub-basin of Ganga basin has a total
catchment area of 41965.49 Sq.km. (having 60 watersheds). The main river is the Damodar and the
Ustri, the Barakar and the Kasai is the other tributaries that are draining in Damodar sub-basin. It drains
into the states of Jharkhand and West Bengal.

Basin Features
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The Damodar River Basin (DRB) is a sub-basin and part of the Ganges river basin spreading over an
area of about 23,370.98 sg. km in the states of Jharkhand and West Bengal. The geographical extremity
lies between 2215' to 2430' N latitude and 8430’ to 8815' E longitude. The Damodar river in its upper
reaches flows over plateau followed by a flat alluvial plain in the south east and east ward towards the
Bay of Bengal. The river basin traverses conjointly over five districts of West Bengal, viz., Purulia,
Bankura, Bardhhaman, Hooghly and Howrah and six districts of Jharkhand viz., Palamau, Hazaribagh,
Giridih, Dhanbad, Santhal Pargana respectively. A few districts of Bengal-Jharkhand belt like Giridih
and Santhal Pargana trans-bounded the river basin in the north; Hazaribagh and Palamau districts in the
west; Ranchi, Purulia and Bankura districts in the south; and Hooghly and Howrah districts in the east
and southeast representing about 8.1% and 10.4% of the total population of Undivided Bihar and West
Bengal, respectively. The river basin represents about three-fourth of its area as the upper catchment
situated in Jharkhand, while the low-lying flood plains entirely lie in West Bengal.

Table 1: Basin Specification

Sl. District Total area Area in the basin % Area of district in % Share in
No. . . the basin the basin
Jharkhand Sub-Region
1  Palamau 12677 736.84 5.01 3.15
2  Ranchi 18311 910.33 4.97 3.90
3  Hazaribag 11152 6631.56 59.47 28.38
4  Giridi 6908 5376.81 77.83 23.01
5 Dhanbad 2996.80 2996.80 100.00 12.82
6  Santhal Parganas 14129 571.05 4.04 244
Sub total 17223.39 73.70
West Bengal Sub-Region
1  Purulia 6259 1383.28 22.10 5.92
2  Bankura 6881 1564.67 22.74 6.69
3 Bardhhaman 7028 2113.61 30.07 9.04
4 Hooghly 3145 359.87 11.44 1.54
5 Howrah 1474 726.16 49.29 3.11
Sub total 6147.59 26.30
Total 23370.98 100.0

1.2 Salient Features of Damodar Valley Corporation

Objectives of DVC are the promotion and operation of schemes for irrigation, water supply, drainage,
generation, transmission and distribution of electrical energy (both hydro & thermal); flood control;
navigation; afforestation and soil erosion etc. The DVC over the years have developed an integrated
network of benefits, a brief picture of their achievement is given below:

Table 2: DVC and its Achievements

Items Description
DVC control area 24,235 sqg. km.
Thermal Power Generation 4 stations (TPS) Capacity 1950 MW
Hydel Power Generation 3 stations Capacity 144 MW
Gas Turbine Station 1 station Capacity 82.5 MW
Major Dams 4 & Barrage (Total flood Reserve) 1,270 mcm
Total Irrigation Potential Created 364,000 ha
Canals 2,495 km
Check Dams (soil conservation) 1,689 Nos.
Afforestation 121,500 ha
IWD, Govt. of WB Page 2 of 249 CTRAN Consulting
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1.3 Drainage System

The Damodar river originates in the Khamarpet hill, Palamou district of Chotonagpur Plateue of
Jharkhand in the eastern part of India and ends to the river Hooghly at lower Ganga near Syampur at 55
kms downstream of Howrah. During its course the river flows through the large cities like Ramgarh,
Bokaro, Dhanbad, Asansol, Durgapur, Bardhhaman and Howrah.

The core drainage system of the Damodar river basin constructed by the Damodar river and its principal
tributary, the river Barakar, that drains about 23,370.98 sqg. km. area of Jharkhand and West Bengal
states. In its upper reaches the Damodar is known as the Deonad, and originates in Khamarpet hill range
(1,062 m) near Chandwa in Palamau district and drains into a catchment area of about 25,820 sq km.
The waters of the Deonad traverse through the steep slope of the pat region to descend on the gneissic
flat plain of Chandwa basin and the sluggish flow of the river over the flat top surface, which later on
got dissected into tabular blocks by fluvial action. The river Damodar enters the Gondwana Basin after
the confluence of the Dharamauti near Mahuamilan, and the topography around the river changes. The
gradient of the stream becomes steeper and waterfalls abound the course traverses through the hilly
region and woody country carved out of hard sandstone and grit of the Gondwana age. In this section,
the Damodar receives a number of tributaries both from the southern and the northern slopes. The
southern tributaries like Chati, Saphi, Batuka, Dainkata, Nalkari and Dhobdhab and flow over the
granite-gneissic surface of Ranchi plateau, while the northern tributaries are Haharo (W), Bakri-Garhi,
Haharo (E) and Marmarhar originate from the Hazaribagh plateau and flow for considerable distance
over the Archaean gneiss before entering the Gondwana basin. The Konar and Bokaro streams originate
in the Hazaribagh plateau near Hazaribagh town flows over the Archaean gneiss country while Bokaro
traverses through the Archaean gneiss country for some distance and finally enters the Gondwana basin
near Bokaro coalfields.

The combined courses of the Konar and Bokaro rivers meet the Damodar near Tenughat. The Damodar
flows eastward from Tenughat and receives a few other tributaries from the north and south before
reaching Panchet. From the north the Jamunia and the Khudia join the Damodar after flowing over the
Jharia coalfields, while from the south Ijri and the Gowai meander eastward to meet the Damodar near
the western end of Panchet hill reservoir. The Barakar river basin is a sub-basin and part of the Damodar
river basin has an area of 7026 sq. km. rising from the Koderma plateau and runs for a long distance to
meet the Damodar near Dishergarh and traverses through a steep sided valley. The Barakar river has
two important tributaries the Barsoti and the Usri. After Dishergarh, the Damodar river enters flat
alluvial plains and runs eastward up to Barsul in Bardhhaman and the flow of the river becomes very
sluggish at this stage. In this portion Damodar receives its last tributary, the Sali from the south and
after-wards the Damodar river takes a sharp turn towards south near the village Chachai, 24 km south-
east of Bardhhaman. After traverse some area the river turning towards south and it has a distributary
named the Kana Damodar, which ultimately drains out water in the Hooghly. Traversing further towards
south Damodar splits into two important channels, the Mundeswari and the Damodar. After
Bardhhaman subdivision the Damodar river flows over the Arambagh sub-division of Hooghly district
and Uluberia subdivision of Howrah district to meet the Hooghly opposite Falta. At present 75% of the
runoff from the Damodar river is carried by the river Mundeswari through the Begor and the Mushir
hanas and drains out water in the Rupnarayan. This channel cannot carry the total discharge of flood of
the Damodar and as a result the elbow area of the Damodar gets inundated occasionally notwithstanding
the construction of the barrage and dams over the Damodar in its upstream area.

In the downstream area the flood protection embankments have been constructed along the banks of the
Damodar, but are not sufficient to cope up with the steadily rising river bed due to silting. The entire
Damodar valley can be divided into the upper, middle and lower valleys depending to the gradient of
the river. The undulating upper and the middle valleys are wider than the flat lower valley. The river
has a total length of 540 km, out of which 380 km is in Jharkhand and the next 160 km is in West
Bengal. The river slope is 1.86 m per km for 241 km, 57 m per km in the next 167 km and 16 m per km
in the last reach. In final 145 km the Damodar takes a southward course before joining the river
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Hooghly. The upper and middle catchment area, constituting over 4/5th of the total catchment area is a
hilly terrain with a steep slope while the lower valley is strikingly narrow and flat. Thus, in the event of
heavy rain in the upper valley, there is a natural tendency for water to overflow in the lower alluvial
plain where most of the farm lands and human habitats are located.

1.4 Reservoirs on Damodar River

There are 5 reservoirs across river Damodar and its tributaries in Jharkhand. Of these reservoirs, four
reservoirs constructed by Damodar Valley Corporation (DVC) and one reservoir by the Government of
Jharkhand. Apart from this, a barrage is constructed at Durgapur across river Damodar in Bardhhaman
district. Irrigation canal network off taking from the barrage was constructed by the DVC. West Bengal
regularly receives its share of allocated and earmarked quantum of water from DVC reservoirs for
irrigation (Kharif and Rabi), drinking and other municipal and industrial uses. Apart from the committed
allocation, surplus water in the post monsoon season after meeting other committed needs is also
released for irrigating Boro (post winter) paddy in West Bengal.

1.5 Irrigation System

Command area of the DVC served by canal network having total length of around 2734 km in the
downstream of Durgapur Barrage and spread over 41 Administrative Development Blocks in the
districts of Bankura, PurbaBardhhaman, PaschimBardhhaman, Hooghly and Howrah. The DVCA
canals currently irrigate around 332,000 ha in the Kharif season (out of a design area of 393,800
hectares), 20,000 ha in the Rabi season on the basis of an earmarked allocation, and an average of
28,000 ha in the summer (Boro) season, depending on the amount of water remaining in upstream
reservoirs and after meeting the priority needs. The total area irrigated (including all sources of water)
is approximately 100,000 hectares in Rabi and Boro season each. The main sources of water of those
parts that are not covered by canal water are ground water, and household and village ponds.

1.6 Flood in Lower Damodar

Flooding of extensive areas of the Lower Damodar is a frequent phenomenon within parts of Howrah
and Hooghly districts causing significant economic damage and social distress. The situation occurs
because these areas are on low-lying alluvial plains of the lower reaches of the river, a naturally
accreting zone where tidal backwater restricts outflow of extensive floodwaters from the upland
headwaters of the basin. Development of “Boro bunds” to store water in the summer season aggravates
the situation.

1.7 Justification of the Project

1.7.1 Dilapidated Irrigation Structures

The DVCA was developed more than six decades ago and is now degraded. Numerous regulating
structures including cross and tail regulators, outlet gates, distributaries and minors have been severely
damaged. Cross drainage structures, including aqueducts are damaged and are leaking, resulting in a
loss of irrigation water. Tail end farmers are not getting the required amount of water at the time of need
as per the irrigation schedule, and are using groundwater, especially during Rabi and Boro seasons.
These degraded regulating structures need to be replaced / repaired so that efficiency in irrigation can
be achieved. The conditions that determined the original design of the irrigation and flood management
infrastructure are no longer in place and the current needs and conditions need to be addressed in a
comprehensive manner. The proposed project aims at replacing / repairing the degraded hydraulic assets
with the objective of making the system functional capably.
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Table 3: Irrigation Structures
Irrigation Structure Main Canal Branch Canal Distributaries Minor / Sub-

(LVL 1) (LVL 2) (LVL 3) minors (LVL 4)
Total Need Total Need Total Need Total Need Repair
N[o} Repair / No. Repair/ No. Repair/ No. /Replace
Replace Replace Replace

Fall cum Cross Regulator/ 35 181

Cross Regulator

HP Syphon/ Syphon 197 61 201 o1 495 324 1027 744

Aqueduct 6 9

Inlet & Big Outlet 69 33

Escape 2 1

Total 197 173 291 275 495 324 1027 744

Source: Draft Feasibility Study Report, WBMIFMP

1.7.2 Affected Canal Lining

Entire irrigation network within DVC command area is spread across 5 project districts. Inadequate
maintenance, heavy tidal flow during monsoon mainly due to release of water from upstream dams and
barrages, change in water course and regular occurrence of flood has degraded many parts of canal
lining system. Consequent upon degradation of the irrigation network, the areas irrigated during Rabi
and Boro seasons are located in close proximity to the main canals. Seepage loss of water in some
critical zones of unlined canals, led to reduction of efficiency of irrigation management and scanty
irrigation, particularly in tail reaches. As a result, gap between irrigation potential created, vis-a-vis
utilized by surface water is increasing, in-spite of having adequate water availability at barrage point in
normal monsoon years. Revamping of critically affected stretches of canal systems is the needs of the
hour. Harnessing of post monsoon flow as well as tidal ingress in channels and rivers for irrigation
during the lean season is also a major issue of development.

Table 4: Canal lining

Type of Canal Total Length (in  Proposed Stabilization
Km.) Length (km)

Main Canal (LVL 1) 182 43.29

Branch Canal (LVL 2) 680.14 108.91

Distributaries (LVL 3) 543.7 124.48

Minor / Sub-minors (LVL 4) 12415 182.3

Total 2647.34 458.98

1.7.3 Occurrence of Flood

Lower Damodar sub-basin adjoining the two branches of main Damodar, i.e. Mundeswari River and
Lower Damodar (Amta) Channel measuring around 1.887 lakh hectare (1887 sq. km.) spread over 2
Municipalities and 20 Administrative Development Blocks, is historically flood prone. Around 4.61
lakh people and 0.335 lakh hectare (335 sg. km.) of cropped area are affected annually due to flood
related inundation. The major reasons of floods, water logging and drainage are:

1. Inadequate utilization of flood storage in upstream reservoirs for incomplete land acquisition;

2. Unresolved conflict on the issue of constructing embankments on both banks of river Damodar,
vis-a-vis keeping one side un-embanked,;

3. Progressive rise of bed level of river Mundeswari at head reaches due to siltation, resulting in
reduction of carrying capacity and carrying lesser water particularly during low and medium
floods;

4. Tidal effect at the outfall of channels and rivers, causing prolonged drainage congestion;

5. Inadequate capacities of drainage channels and outfall structures.

Although flooding cannot be eliminated altogether, there is scope of reduction of duration as well as
extent of inundation, by revitalizing critical channels to facilitate more equitable distribution and
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quicker passage of flood water. Remodeling of regulating structures and various other structural
measures are also required.

1.8 Need of the Project

Groundwater utilization in the DVC command area is increasing due to inadequate supply of surface
water. Increase in utilization of ground water is mainly during Rabi and Boro seasons. Current ground
water development status in project districts are (1) 46% in Bankura, (2) 44% in Bardhhaman, (3) 49%
in Hooghly and (4) 25% in Howrah?. In coming years, further increase in ground water utilization may
pose serious threat to the ground water potential in-spite of having scope for surface water utilization.
Though, surface water is available, its distribution has emerged as an issue for which ground water
utilization is increasing.

In surface irrigation, the current irrigation potential used is 81.72 % of the total irrigation potential
created through irrigation networks. It indicates that the gap ayacut is 18.24 % which can be reduced
through improving irrigation system and regulation mechanisms.

Table 5: Surface irrigation potential and utilized in project districts (considering project blocks only)
Project area in project District IPC (in Ha.) IPU (in Ha.) % of Gap in Utilization

Utilization ~ (inHa) |
1 Bankura (4 project blocks) 10982.37 7767.30 70.73 3215.07
2 Purba Bardhhaman (19 project blocks) 27208.51 22095.24 81.21 5113.27
3 Paschim Bardhhaman (2 project blocks)  4439.00 3702.00 83.40 737.00
4 Howrah (3 project blocks) 13042.14 10271.29 78.75 2770.85
5 Hooghly (14 project blocks) 34439.19 29806.66 86.55 4632.53
Total 90111.21 73642.49 81.72 16468.72

Source: State Water Investigation Department (SWID), West Bengal

Note: Pursura block of Hooghly and 8 blocks (except Amta-Il, Jagatballavpur, Udainarayanpur) of Howrah districts is not
assessed due to salinity problem

IPC: Irrigation Potential Created; IPU: Irrigation Potential Utilised

Flood is a common phenomenon in Hooghly and Howrah due to inadequate current flood management
system. The impact has been severe on socio-economic condition of people. Different measures taken
over the years has reduced the damage due to flood but reduction in flood and its effective management
is essential.

1.9  Objective of the ESIA Report
The main objectives for ESIA of the project are:

o Comprehensive description of current natural environment and socio-economic conditions in
the project area.

o Identification of potential impacts of the project on natural environment and socioeconomic
conditions of the population. The ESIA concentrates on analysis and scientific assessment of
the physical, chemical, biological and socioeconomic impacts of the project when it is
implemented and put on operation.

¢ Recommendations for technically feasible and management measures to minimize negative
impacts of the project on natural environment during construction and operation phases to
ensure that the project go along with the Indian regulation on environmental protection as well
as World Bank requirements.

1Source: Dynamic ground water resources of India — June 2017 (data as on 315t March, 2013)
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1.10 Legal and Planning Context of ESIA

The ESIA report has been prepared according to key legal instruments in India for environmental
protection and natural resource management and World Bank’s policies.As per the EIA notification,
2006 (and subsequent amendment) of MOEF&CC, Government of India,the project WBMIFMP does
not fall either under Category A or B for the prior environmental clearance. Proposed project is not
going for any expansion in terms of increasing the ayacut area or any capacity addition is going to be
made by this project or any change is visualized in terms of designed ayacut of this project. Flood
protection projects does not cover under any category. However, the project will be abided by the
following environmental legislation and the World Bank’s Operational Policies (OP).

Environmental (Protection) Act, 1986 amended 1991 and associated rules / notifications;

The Water (Prevention and Control of Pollution) Act, 1974;

The Air (Prevention and Control of Pollution) Act, 1981,

The Noise Pollution (Regulation and control) Rules, 2000 and its subsequent amendments;
LARR Act 2013 or similar provisions of the State Government;

Construction and Demolition Waste Management Rules, 2016;

Central Motor Vehicle Act, 1988 and Central Motor Vehicle Rules,1989;

Contract Labour (Regulation and Abolition) Act, 1970;

The Building and Other Construction Workers (Regulation of Employment and Conditions of

Service) Act, 1996 and the Cess Act of 1996;

1979;

2007,

The Inter-State Migrant Workmen (Regulation of Employment and Conditions of Service) Act,

Minimum Wages Act, 1948;

Workmen Compensation Act, 1923;

Equal Remuneration Act, 1979;

West Bengal Inland Fisheries Act, 1984;

West Bengal Trees (Protection and Conservation in Non-Forest Areas) Act, 2006 and Rules,

o \WB Preservation of Historical Monuments and Objects and Excavation of Archaeological Sites

Act, 1957;

e West Bengal Building and Other Construction Workers (Regulation of employment and
Conditions of Service) Rules, 2004;

World Bank’s Policies that are examined are as follows.

OP 4.01:
OP 4.04:
OP 4.09:
OP 4.10:
OP 4.11:

OP 4.12

OP 4.36:
OP 4.37:
OP 7.50:
OP 7.60:

Environmental Assessment
Natural Habitats

Pest Management

Indigenous People

Physical Cultural Resources (PCR)
Involuntary Resettlement

Forests

Dam Safety

International Water Ways

Projects in Disputed Areas

Other related Institutional and Policy Framework

National Commission on Floods in 1980
o National Commission for Integrated Water Resources Development and Management Plan

1999

¢ National Water Policy, 2012
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Damodar Valley Reservoir Regulation Committee (DVRRC) and CWC Reservoir Manual for
Integrated Operation of Reservoir for Flood Management and Other Purposes

General Approach to ESIA Preparation

1.11.1 Sources of Information Used in the Preparation of the ESIA

Information used in preparing the ESIA report was obtained from a number of sources:

1.
2.
3.

4,
5,
6

7.
8.

Information provided by survey team of the project area;

Current environment situation reports of project area and Damodar Valley;

Data on environmental quality and natural conditions in the area of category 1 and 2 project
activity that are proposed to be implemented:;

Stakeholder consultation carried out during the preparation of ESIA,

Results of socio-economic investigation and assessment in the project area;

The gathering of secondary data and information from various sources in government
departments at the State, district, and block level in project area in which category 1 and 2
project activity are located in;

Government acts / regulations and operational policies of the World Bank; and

Environmental Screening report.

1.11.2 ESIA Methodology

Methodologies used to perform the ESIA report was based on the World Bank’s Environmental
Assessment Sourcebook. The methodologies have been used to perform the ESIA are as follows:

Reviewing of literature

A kickoff meeting was undertaken, with Feasibility Study Consultant and I&WD, immediate
after signing of contract for conducting environmental and social impact assessment study.
Project Appraisal Documents (PAD), DPR to alleviate flood-water-logging and erosion
problems in the districts of Howrah and Hooghly in Lower Damodar Region, Dam Safety
Review Panel (DSRP) Reports on DVC for its four reservoirs and Baseline study report
prepared by Feasibility Study consultant for WBMIFMP project were collected from 1&WD
during kick-off meeting. Project objective and district wise project blocks were thoroughly
discussed during initial meeting. Irrigation and flood affected blocks falling within jurisdiction
of Damodar Valley Command (DVC) boundary and present irrigation and flood scenario were
discussed thoroughly to get preliminary idea about project location. Terms of Reference (ToR)
for conducting ESIA study was evaluated thoroughly and discussed with I&WD and feasibility
study consultant. Different stakeholders for associated with this project were identified in
consultation with 1I&WD and Feasibility study consultant for WBMIFMP project.

Reconnaissance Study
Team of experts comprising various sectoral experts has conducted reconnaissance study in
Howrah and Hooghly district in association with district level irrigation officials.

A rapid assessment checklist was developed for ESMF purpose. Two separate field study team
were deployed for primary data collection purpose. Study team has conducted field study in all
five project districts. However, a representative sample were drawn from each project district
for the purpose of ESMF development. Sample were drawn from 10 blocks out of total 41
project blocks. From each block only one village was selected for conducting household survey,
FGD with community. Damodar river and main canal adjacent villages were selected for rapid
assessment for ESMF development and screening study. 28 household were interview from
each village. One FGD with farmer community was conducted at each study village. Village
infrastructure survey also was carried out in each study village.
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EGD as well as Key Informants Interview (KII) was carried out with each stakeholders agency/
group. Secondary data/ information on Soil Health card, year wise flood damage, project block
wise agricultural practices, project block wise ground water information also were collected
from concerned stakeholder’s department during KII.

o Developing ESMF
Components wise project activities were ranked in three different categories i.e.1, 2, 3 based
on potential adverse impact environmental and social impacts. An ESMF detailing baseline
environmental conditions and guidance for conducting detail ESIA study was developed.

e Study Tools for ESIA study

Different study tools like HH questionnaire, FGD checklist, checklist for village infrastructure
survey, were developed in initial stage of detail ESIA study. Questionnaire for census survey
of encroachers/ squatter was developed in later stage as exact location for implementation of
different project activity were not finalized at this stage. Various kind of study method was
used for conducting detail ESIA study mainly for category -1&2 activities under flood
management component. Rapid environmental assessment was conducted for all category-2
activities under irrigation modernization components.

e Sampling for Field Study during ESIA stage

Total 703 HH sample were drawn from entire project area. 57 HH from 2 blocks of Bankura,
188 HH from 8 blocks of Purba Bardhhaman, 30 HH from 1 block of Paschim Bardhhaman,
197 HH from 8 blocks and 1 municipality of Howrah and 231 HH from 7 blocks and 1
municipality of Hooghly district. Maximum two villages from each sample block were selected
for HH sample collection. 28 HH sample from each sample block were collected taking 14 HH
from each sample village. Thus, maximum 2 villages were considered from each sample blocks.
Villages were selected randomly. However, proximity to Damodar river, Main canal and branch
canal were considered for village selection. At least one FGD with local community were
conducted at each sample village. DGPS survey of encroachers/ squatter followed by socio-
economic study was conducted for development of Resettlement Action Plan (RAP).
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Map Showing Location of Sample Village Covered under Study
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Figure 2: Map showing location of sample village where field study was carried out

Along with this sample villages covered under ESIA study, census survey for RAP was carried out in
Howrah and Hooghly district where flood wall with sheet piling and embankment strengthening work

is proposed.
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Monitoring of Environmental Parameters

MoEF&CC recognized environmental laboratory was engaged for collection and analysis of
various environmental parameters of Ambient Air quality, River Water quality, soil quality of
river bed, and ambient noise quality. River water quality of Damodar river was compared with
regular real time monitoring and testing of Damador river water quality at project districts
carried out by WBPCB. Ground water quality data of project districts were obtained from
secondary sources- Ground Water Year Book of West Bengal & Andaman & Nicobar Islands
(2014-15). In addition to these, water quality of Mundeswari and Damodar river tested by State
Water Investigation and Directorate (SWID), GoWB was also considered. Sieve analysis of
sediment of Mundeswari River bed was carried out by engaging State River Research Institute
(RRI), Mohanpur.

Presence of environmentally sensitive location, critically polluted area, forest patch, protected
area, migratory route, nearby town, market place on which project may have potential adverse
impact were identified in consultation with stakeholders’ departments and local community.

Method of expert consultations

Key Informants Interview (KII) with all stake stakeholders’ departments at district level as well
as State level were conducted to record their view/ concerns on different environmental and
social aspects. Details on stakeholder’s consultation is provided in Chapter - 11. Special
emphasis was given to capture Environmental and Social concern of WBPCB, Bio-diversity
board, Dept. of Forest &RRI. KII was entirely open ended.

Impact Prediction and Management Plan

Collected data/ information were analyzed to ascertain baseline environmental and social
conditions. Primary as well as secondary information were used for profiling baseline
conditions. Impact due to implementation of category -1&2 activities were identified and
mitigation measures alongwith management plan is proposed for each identified adverse
impact.

Project Affected Area

For this ESIA, the project affected area is defined as:

Corridor of Impact (COI): 5 meter of either side of Damodar, Upper Rampur & Hurhura Left
Embankment & Right Dwarf Embankment where flood wall with sheet piling, embankment
strengthening is proposed is taken as COl where more intensive survey and study are conducted
for project impact assessment. Study on encroachers/ squatter is defined within 5 meter area (as
per instruction from I&WD) from either side of crest line of project activity zone.

Immediate 500-meterzones of influence were considered for all project activities including
flood wall construction with sheet piling, embankment strengthening activities.

3 km zones of influence on both the sides along Damodar, Upper Rampur & Hurhura Left
Embankment & Right Dwarf Embankment where flood wall with sheet piling, embankment
strengthening is proposed and Mundeshwari river and other irrigation and drainage canal
considered for desiltation and bank side lining work - where direct and indirect impact of the
project can be explored on the biological and socioeconomic condition;

The adjacent of the construction area, where desiltation/embankment strengthening/structural
components will be implemented,

Irrigation structures likely to be rehabilitated or newly constructed under the project.

Influence zone for study of impact assessment considered are 5 m, 500 m, 3 km. and 10 km. for different
project activities. The basis of this classification is also presented in below table.
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Table 6: Project activity wise assessment area

SI. No. Project Activities Assessment aspects
5 meter and Flood wall with sheet piling, Encroachers/ squatter, public utility (like electric pole,
ROW Embankment Strengthening RLI centre, bus stand and etc.), trees, Cultural property

resource (like Temple, bedi, burning ghat), school,
financial institution, post office, pond.

500 meter All activities under irrigation Presence of Archaeological sites,
modernization and flood Sensitive area like school, college, mandir, masque,
Management Components church, burning ghat.

3 Km. All activities under irrigation Small city Chapadanga, local bazar (24 pur bazar), bird
modernization and flood congregation areas, fishery sites.
Management Components

10 Km. All activities under irrigation National Parks (presence of Ramnabagan WLS 2.5 km.
modernization and flood away from DVC canal at Bardhhaman city), Wildlife
Management Components Sanctuaries, Critically polluted area, wet/ marshy land

1.13  Scope of ESMP of the Project
The environmental and social management plan for the project contains the following components:

e Mitigation and monitoring requirements to minimize adverts impacts due to desiltation of
Mundeswari river and 41 nos. drainage canal, Re-sectioning of irrigation canal and structural
component of the projects including cost estimates; Waste management plan for disposal of
desilted material, C&D waste;

o ESMP is prepared for all Category-1 & 2 activities proposed under Irrigation modernization
and Flood Management component

e Pest Management Plan (PMP) and Tribal People Plan including monitoring and evaluation
mechanism for evaluation of proper implementation of management plan.

e Implementation arrangements and implementation schedule for the overall environmental
management plan, PMP and TPP;

o Standalone document on RAP is prepared to handle encroachment on embankment where flood
wall with sheet piling and embankment strengthening is proposed,;

e The programmatic framework which specifies how the specific mitigation and monitoring
activities associated with the later part of the project may be implemented;

o Requirements for technical assistance to support implementation of the environmental
management plan including supervision and training;

e Monitoring plan for evaluation of ambient environmental and social parameters; Post
implementation monitoring plan is also included in ESMP;

o Budgetary provision for each mitigation plan and M&E of management plan evaluation;
Provision for Mid-term and end-term review of project implementation is also kept under
ESMP;

o Capacity building of plan for all implementing agency;

e Avoidance principal for selection of project activities, location are also included in ESMP;
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1.14  Structure of The Report
The ESIA report is presented based on the following structure:

Chapter 1: Introduction

Chapter 2: Brief Project Description

Chapter 3: Legal and Regulatory Compliance

Chapter 4: Environmental and Social Baseline

Chapter 5: Analysis of Alternatives

Chapter 6: Potential Environmental and Social Impacts and Mitigation
Chapter 7: Environmental and Social Management Plan

Chapter 8: Tribal People’s Plan

Chapter 9: Pest Management Plan

Chapter 10: Environmental and Social Monitoring Plan

Chapter 11: Stakeholder Consultation

Chapter 12: Capacity Building

Chapter 13: Grievance Redressal Mechanism

Chapter 14: Institutional Arrangement for Implementation of ESMP
Chapter 15: Budget for ESMP Implementation
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Chapter 2: Brief Project Description

2.1 Project Background

River Damodar used to inundate large tracts of the districts of Bardhhaman, Hooghly and Howrah in
the state of West Bengal, every year. The river erodes Jharkhand and floods West Bengal with water
and silt and causes much distress and loss in both states. The cross section of the lower Damodar in the
delta area has become considerably reduced and spread, straining its drainage capacity. Heavy floods
in Damodar River basin often breach the embankment causing breaches in the G.T. Road in the state of
West Bengal. Regular flood causes immense misery to those people particularly living in the districts
of Howrah and Hooghly.

The population of the area affected by Damodar floods may presently be around 8.9 million. Areas in
the districts of Hooghly and Howrah in the lower Damodar region, which spreads over 1087.63 sq.km,
suffers most adverse effects during flood causing congestion, water-logging and also erosion. After
creation of the reservoirs in the upstream, though the severity and frequency of high flood was reduced,
but in 1959 and 1978 the area faced devastating floods. Afterwards, the flooding problem of the lower
Damodar area even in normal floods also went out of control. Meanwhile, 2 (two) other Schemes
namely i) Lower Damodar Improvement Scheme, in the Year 1972, & ii) Excavation of Short-Cut
Diversion Channel, in the Year, 2002, have been taken up to alleviate the flood and drainage congestion
problem in the Lower Damodar region. However, owing to limitation of scopes in both of the above
two schemes for various reasons; only localized benefit was achieved for some extremely affected
portions of the said region. But, in absence of any comprehensive Flood Management Scheme, the
overall improvement of the situation covering the entire region could not be envisaged during last six
decades. Residents of Hooghly and Howrah are thus crippled by these flooding and drainage congestion
problems through generations. This has hampered the economic growth of this area.

The major reasons creating flooding, waterlogging and drainage congestion in lower Damodar area are:

¢ Inadequate utilization of the flood control potential of Maithon and Panchet storage dams due
to incomplete acquisition of land required for full reservoir area.

e Constructing cross bands across the river to utilize flood plains on either side of the river for
agriculture and not removing it before the monsoon has prohibited the natural process of
spilling of sediment made the actual river section shallow and aggravated the drainage problem.

e Encroachment in the flood plain area has increased the chances of more flood damages.
Similarly, encroachment/ illegal construction over bunds makes the embankment weak and
vulnerable to breach even in normal flood condition.

o Insufficient capacity of the drainage channels to meet the demand of present population and
cropping cycle.

o Unscientific removal of silt from the riverbed in dry season has resulted in siltation in river bed
especially during high tide.

2.2 History of Flood Events

The challenge of taming the Damodar seems to have engaged attention for some considerable time even
before the British India. The disastrous flood of 1900 revived deliberations on the issue and a scheme
for construction of three masonry dams at a cost of Indian Rs. 6 million (US$ 133,000) was drawn up.
The emphasis was on irrigation, but the investment of Rs. 272 (US$6) per ha. of reclaimed and benefited
land was considered extravagant. It was, therefore, decided to take ad-hoc measures from time to time
to repair the damage and alleviate the miseries caused by floods. The subsequent high floods of 1907,
1909 and 1911 were apparently dealt with in the ad-hoc manner. The flood of 1913 once again brought
matters to the head. With a peak discharge of 650,000 cusec (18,406 cumec.) the flood caused wide
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breaches in the embankment and serious damage to the countryside. A moderate flood-about half the
size of the 1913 phenomenon-breached the left embankment in July 1943. The consequence this time
was the worst disaster, the Damodar region had ever witnessed.

23 Implementation of Flood Management

The multiple objective of Voorduin’s Plan of flood control, irrigation, power, etc. in the valley had been
sought to be achieved principally through a set of reservoirs at 8 sites on Damodar and its tributaries.
However, on account of financial and other reasons, only 4 dams viz. Tilaiya (1953), Konar (1955),
Maithon (1957) and Panchet (1959) were constructed by DVC. A pick-up structure-Durgapur Barrage-
was constructed downstream of the 4 dams in 1955. The whole system was expected to provide
committed annual irrigation to 364,000 ha besides providing water for industrial and domestic uses.
Only one more reservoir-Tenughat (1978)-came up on Damodar river. Owing to problem leading to
non-acquisition of land up to design level, there is no effective utilization of its flood moderation
capacity. All the 5 dams now fall under the territory of Jharkhand state and except for Tenughat which
is under control of Jharkhand and Durgapur Barrage which is controlled by West Bengal, rest of the
dams are operated by DVC.

Barakar River

Tilaiya Maithon
Konar River 1 Durgapur > Sea
Konar Barrage
Damodar River 1 < ,/Pa_nchet
Tenughat

24 Performance of Damodar Valley Reservoirs in Flood Moderation

Examination of actual inflow and outflow data for the two terminal dams at Maithon and Panchet show
that tangible flood moderation has been achieved during the past years. Following table shows the
performance of these reservoirs in terms of major flood inflows into these reservoirs and the moderation
achieved.

Table 7: Flood Moderation from Upstream Dam of Damodar

Year/ Date Max. Inflow Max. Out flow Flood Moderation
(000’ m3/ second) (000° m3/ second) achieved (%0)
1958 16-17 Sep 15.7 5.0 68
1959 1-2 Oct 17.6 8.2 53
1960 27-29 Sep 10.0 2.6 74
1961 2-3 Oct 14.6 4.6 68
1963 2-3 Oct 12.8 3.4 73
1963 24-25 Oct 13.2 2.6 80
1971 16-18 Jul 12.0 5.1 58
1973 12-13 Oct 16.7 5.0 70
1975 25-27 Sep 9.7 3.1 68
1978 26-27 Sep 21.9 4.6 79
1984 25 Jun 10.6 4.8 55
1993 14-17 Sep 7.0 2.8 60
1995 27-28 Sep 17.5 7.1 59
2000 19-21 Sep 9.2 2.8 70

2.5  Flood Management Approach in the Lower Valley

The State government has now commenced implementation of a scheme, *Improvement of drainage of
lower Damodar’ to increase the capacity of the channel. The left bank embankment has also been
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strengthened to withstand a controlled flow up to 450,000 cusecs (12,743 cumec). The moderated flow
from the dams was planned also to prevent excessive flooding of the fertile agricultural land on the right
bank of Damodar in this region. However, in the absence of frequent floods of higher intensities and
due to low releases of less than 100,000 cusec (2,832 cumec) from the dams during the monsoon period,
the lower valley has gained undue value and importance due to false sense of security and there has
been extensiveencroachment into the flood plains.

2.6 Lessons Learnt for Flood Management

Had all the 8 DVC dams been constructed, the design flood would have been moderated to 250,000
cusecsat Durgapur barrage; which was considered to be the safe maximum carrying capacity of lower
Damodar channel. While the 4 dams have served their purpose, the lower channel is not capable of
carrying the moderated discharge. The carrying capacity of lower reaches of the river below Damodar
barrage, later, diminished due to heavy siltation. The lockage of tidal channels at outfalls, further adds
to the flood problem of the area. There are reaches below Amta, where the Damodar is not even capable
of carrying a discharge of 50,000 cusec thus underlining the need for an immediate solution of the
problem of drainage congestion of lower reaches in order to derive the maximum benefits of flood
moderation. This highlights the need for integrated flood management with coordinated development
and management of water, land and related resources in the basin/sub-basin.

2.7 Drainage Congestion

2.7.1 Congestion due to Heavy Flow

In addition to flood and erosion due to heavy flow of river Damodar during monsoon, the Lower
Damodar Area in Howrah and Hooghly suffers acute drainage problem. Drainage problems are due to
the inadequate capacity of the drainage arteries, construction of roads& bridges, raising of roads during
maintenance & repair and construction of circuit embankments- without considering the overall effect.
During high tide water back flows into the tributaries aggravating the problem of the drainage of the
local areas.

2.7.2 Cross Bunds

Construction of cross bunds across Mundeswari has not only hampered the flow of flood water but has,
in course of years, raised the bed levels to a considerable extent thus reducing the carrying capacity of
the river slowing down the rate of drainage after fall of flood in higher reaches. Much of the affected
areas are at low levels creating problem of draining out water from there.

2.7.3 Water Logging in the Streams

Due to inadequate capacities of both the branches (Mundeswari and Lower Damodar) of river Damodar
water spills on the right of Lower Damodar and both banks of Mundeswari inundating vast areas of the
Districts of Howrah and Hooghly. Some of these areas remain water logged for number of days causing
miseries to the poor farmers of the locality. On the eastern side of river Lower Damodar in addition to
the irrigation canals like the Eden Canal, distributaries D1 and D2 other drainage canals like Raner
Khal, Dakatia, Madaria and Kana Damodar rivers etc. draw water from the local catchment and in
absence of proper channelization the local areas remain water logged. On both sides of river
Mundeswari there are several channels like Rampur Khal, Harinkhola Khal, Hurhura Khal, Arora khal,
Buxi Khal, Gaighata Khal, Kana Dwarkeswar are the drainage arteries but due to various reasons these
arteries remain ineffective resulting in flood and water logging in Khanakul Block of Hooghly, Amta
and Udaynarayanpur Blocks of Howrah District.

2.7.4 River Bank Erosion & its Control

The Lower Damodar Region has been the victim of severe erosion by the river system of this area. The
bank erosion of the river Lower Damodar and Mundeswari is found to be in the order of higher scale
and causes serious concern as it affects roads railways, business centers, highly populated habitations
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etc. The bank erosion is predominant in Udaynarayanpur, Amta-block-1 in the river Lower Damodar
/Amta channel, in river Mundeswari & Hurhura in many places (mainly in Bagnan-1 block).

2.8 Objective of WBMIFMP

Management of the flood in a more effective manner and strengthening irrigation systems has been one
of the priorities of the Government of West Bengal. The Irrigation and Waterways Department (1&WD),
Government of West Bengal has taken a comprehensive step to rejuvenate irrigation system and flood
management under the project titled “West Bengal Major Irrigation and Flood Management Project
(WBMIFMP) at West Bengal” with financial support from the World Bank.

The WBMIFMP project aims at modernization of irrigation system, with special emphasis on
conjunctive use of ground and surface water in the Damodar Valley Project Command Area of the State,
in the districts of Purba (east) & Paschim (west) Bardhhaman, Bankura, Hooghly and Howrah districts
of the State and improvement of flood management infrastructure in Lower Damodar Sub-basin, mainly
in the districts of Hooghly and Howrah. Prime objective of proposed project is to rejuvenate and
rehabilitate existing irrigation network for sustainable development in DVC area and management of
floods in Lower Damodar Sub-Basin in West Bengal. Proposed project has mainly three broader
objectives namely 1) Improving irrigation services includes management reforms, 2) Infrastructure
modernization to reinforce the management improvements and 3) Strengthening flood risk
management. Project will also promote conjunctive use of surface and ground water for agriculture.
The expected results of the project are to improve irrigation in order to benefit agriculture in the DVCA,
and to reduce annual flooding in the Lower Damodar sub-basin area.

29 Project Location

The project will be executed in five project districts namely Bankura, Bardhhaman (East & West),
Howrah and Hooghly.

WEST BENGAL

Burdwan

Bankura oy ,""—v—j -

", Howrah

PROJECT DISTRICT ) 1

Figure 4: Map of the project districts
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PLATE-I: INDEX MAP SHOWING DV COMMAND AREA AND LOWER DAMODAR AREA
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Figure 6: Index map showing project district wise blocks within DV command area

2.10 Project Components
The project has four components that are in line with the project development objective of the project.

Component A: Irrigation Management

This component would complement the irrigation system improvement under Component B, with the
aim of improving water delivery and allocation below the outlet level (effectively at tertiary command
level). The investment would include infrastructure development, capacity strengthening and
institutional reforms for improving irrigation at tertiary command level.

Table 8: Sub-Components/Activities under Irrigation Management

Project Component/ Activities

A.1- Establishment of MIS and Performance Monitoring

I. Administrative Functions and Maintenance (Administration) modules

11. Irrigation Operations and Decision Support Systems (Operations)

I11. Performance Monitoring and Irrigation Efficiency Evaluation (Performance)
A.2- Improving Service Delivery

I. Introduce performance-based irrigation operation at distributary canal and below
I1. Support for individual irrigation service providers

111. Strengthen accountability and transparency

A.3- Aquifer Management

I. Establish a groundwater monitoring system

I1. Ground water situation analysis

111. Identification of opportunities for groundwater recharge

A.4- Capacity Strengthening

I. Strengthen capacities of IWD staff, Operators, WUAs and farmers

11. Transform the River Research Institute (RRI) into a centre of excellence

III. Upgrading RRI’s infrastructure

1V. Capacity building of line departments i.e FPI&H, Agriculture Marketing, Agriculture, Fisheries
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Component B: Modernization of Irrigation Infrastructure

This component aims to reduce operational water losses across the system and allow the available water
to service a greater combined area across all crop seasons. The investment would include: (i) improving
water conveyance and allocation and increasing storage potential; and (ii) strengthening institutions that
are responsible for irrigation management.

Table 9: Sub-Components/Activities under Irrigation Modernization

B.1- Main and Distribution Canal (L1, L2 & L3) Modernization

I. Restoration of carrying capacity 1) LBMC and RBMC - Main Canal (LVL 1) 181.56 Km.
(Earth work for re-sectioning) of Main, 2) LVL 2 Canal 680.14 Km.
Branch and Distributaries canals 3) LVL 3 Canal 543.76 Km.
I1. Slope stabilization of critically 1) Main Canal (LVL 1) -LBMC 19.60 Km.
affected reaches by PCC Block lining  2) Main Canal (LVL 1) -RBMC 23.69 Km.
2) LVL 2 Branch Canal 108.91 Km.
3) Distributaries (LVL 3) 124.48 Km.
I11. Rehabilitation and upgradation of canal regulating structures
Il (&) Main Canal (LVL 1)- LBMC 1) Fall cum Cross Regulator/ Cross Regulator 20 Nos.
2) HP Syphon/ Syphon 20 Nos.
3) Aqueduct 5 Nos.
4) Inlet & Big Outlet 47 Nos.
5) Escape 1 Nos.
Sub Total I11- (a) 93 Nos.
111 (b) Main Canal (LVL 1)- RBMC 1) Fall cum Cross Regulator/ Cross Regulator 15 Nos.
2) HP Syphon/ Syphon 41 Nos.
3) Aqueduct 1 Nos.
4) Inlet & Big Outlet 22 Nos.
5) Escape 1 Nos.
Sub Total I11- (b) 80 Nos.
Grand Total 111 (a) + (b) 173 Nos.
111 (c) Branch Canal (LVL 2) 1) CR/HR/Fall cum Regulator 181 Nos.
2) Syphon 51 Nos.
3) Aqueduct 9 Nos.
4) Inlet & Big Outlet 33 Nos.
5) Escape 1 Nos.
Sub Total 111 (¢) 275 Nos.
[11 (d) Distributaries (LVL 3) 1) LVL 3 (1) 185 Nos.
2) LVL 3(2) 139 Nos.
Sub Total 111 (d) 324 Nos.
Grand Total (111 a+b+c+d) 772 Nos.
IV. Providing controlled structures (Duckbill weirs) to maintain required FSD 359 Nos.
B.2- Minor Canal (L4) and Chak Infrastructure Modernization
I. Restoration of carrying capacity (Earth work for re-sectioning) of other Minor/ Sub- 1246.98 Km.
minor (LVL 4)
I1. Slope stabilization of critically affected reaches of Minor / Sub-minor (LVL 4) by 182.3 Km.
PCC Block lining
I11. Rehabilitation and upgradation of 1) LVL 4 (1) 239 Nos.
canal regulating structures of Minor/  2) LVL 4 (2) 148 Nos.
Sub-minors (L 4) 3)LVL 4 (3) 357 Nos.
Total (111 - 1+2+3) 744 Nos.
IV. Construction of gates/ shutters at uncontrolled existing outlets 6000 Nos.
V. Irrigation through installation of 1) Construction of storage sump on Kana Nadi 1 Nos.
pressured supply from Chainage 12192 m to 32192 m (average
bed width of 35 m)
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Project Component/ Activities Description Quantity Unit
2) Construction of storage sump on Kana 1 Nos.
Damodar from Chainage 19812 m to 25755 m
(average bed width of 20 m)

Total (V- 1+2) 2 Nos.
V1. Construction of water retaining structure over minor channel (Banka, Khari, Behula 5/Location
& Gangur) to create storage for use in rabi crops
VI1I. Demonstration for diversification 1) Providing subsidy for area expansion and 364 Ha.
and support in Horticulture, providing  planting material to promote less water
infrastructure of cultivation and consuming fruits and vegetables
construction of low cost storage 2) Providing subsidy for construction of Shade- 6.4 Ha.
structure - Department of Food net house

Processing Industries and Horticulture | 3) Providing subsidy for infrastructure
development for promotion of vermi compost,
protected cultivation and post-harvest

infrastructure
VIII. Agriculture Marketing - 1) Construction of aggregation centre/ pack 44 FPC
Agriculture Marketing Dept. house for temporary/ intermediate storage of

farm produces (1/ FPC)
2) Transport subsidy to each FPC for
procurement of motorized van (4.5 lakh/ FPC)

IX. Promotion of cage based 1) Providing 8 no. cages with appurtenant to 408 Cage
pisciculture in the main and branches of each SHG/ FPGs
irrigation canals. 2) Providing fish seed, fish feed etc. to SHG/ -- -

FPGs as one time sustenance support
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Proposed Stabilization Canal Bank

DV Gross Command Area =
=

District Boundary
Block Boundary
Irrigation Canals

Rivers and Drainage Channels

Sesle: Draving Tite:-

3255 W 5 itkn DYC lmigstion Canals
- — — Propused Bank Stibiizatior

Nainio of Cliart: - e Nar “ote
1. Map Developed Basad or che
Gala Callecion for WG

Goverment of west Bengal
Inigaticn & Waterveays Dsganbment

Figure 7: Map showingintervention location under Irrigation Modernization
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Component C: Flood Management

This component mainly aims to alleviate annualized flooding in the Lower Damodar sub-basin area.
The investment would mitigate flooding hotspots by carrying out channel desilting works, flow
regulation structure modification and embankment reconstruction at key locations. In close
collaboration with the World Bank-funded Dam Rehabilitation and Improvement Project, the
investment would also include measures to strengthen forecasting and analysis capability to improve
dam operation and water storage management in upstream reservoirs. Opportunities will also be
explored for ways to capture and direct wet season water in order to recharge groundwater.

Table 10: Sub-Components/Activities under Flood Management

I. Desiltation of Mundeswari river from 1) Mundeswari River 19.24 Km.
Beguahana to further downstream ** 2) Upstream channel in undivided Damodar 0.43 Km.
Sub Total (I - 1+2) 19.67 Km.
Il. Desiltation of other 41 drainage 1) Madaria Khal of 100 metre bed width 12.9 Km.
channels 2) 4 nos. Drainage Khal of 12 metre bed width 29.94 Km.
3) 7 nos. Drainage Khal of 7 metre bed width 25.24 Km.
4) Roner Khal 13.79 Km.
5) 28 nos. Drainage Khal of 5 metre bed width 113.28 Km.
Total (Il - 1+2+3+4+5) 195.15 Km.
I1l. Armouring of Damodar Right Dwarf 1) Protection with Broad Crested Weir 19.25 Km.
embankment to act as Broad Crested Weir 2) Concrete Road over embankment 15.89 Km.

to allow controlled spilling of flood water
IV. Improving Damodar Protected Left “I” type Flood Wall with sheet pile + concrete top 40.93 Km.
Embankment by providing adequate free
board to withstand flood through
construction of flood walls at identified

locations
V. Improving Upper Rampur & Hurhura 1) Upper Rampur left embankment 15 Km.
Channels by providing adequate freeboard 2) Hurhura left embankment 16 Km.
through provision of flood wall Total (V- 1+2) 31 Km.
VI. Strengthening of countryside existing 1) Damodar left embankment 32.58 Km.
earthen embankments to its design section 2) Damodar right Embankment 6 Km.
3) Hurhurah left embankment 2.4 Km.
4) Upper Rampur left embankment 5.15 Km.
5) Lower Rampur left embankments 2.8 Km.
6) Gaighata 10 Km.
Total (VI- 1+2+3+4+5+6) 58.93 Km.
VII. Protection / River training works 1) Damodar (Left + Right) 15.83 Km.
2) Mundeswari 15.4 Km.
3) Upper Rampur 0.8 Km.
4) Lower Rampur 1.8 Km.
Total (VII- 1+2+3+4) 33.83 Km.
VIIl. Remodelling & Reconstruction of 1) Remodelling of sluices 63 Nos.
sluices at the outfalls of drainage channels 2) Reconstruction of single vent sluices 15 Nos.
3) Reconstruction of double vent sluices 4 Nos.
4) New sluices 1 Nos.
Total (VIII- 1+2+3+4) 83/ Nos.

** Note: Desiltation of Mundeswari river (including 430 m upstream channel in undivided Damodar) and
41 drainage channels will be carried out only during non-monsoon period. Mundeswari river remain
dry throughout the year except shallow water in selected patches. Due to two (2) meter high bed height
than Amta channel at bifurcation point at Buguahaha, Mundeswari river do not receive water if
discharge at Durgapur barrage is less than 30,000 cusec. Dry desiltation is proposed for all River
(including undivided portion of Damodar river) and drainage channel.
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River weed will be removed manually followed by vibration arrangement to allow fauna species to
migrate in nearby area. Nine (9) primary, twelve (12) intermediate cross bundhs across Mundeswari
and three (3) cross bunds across mouths of other out falling drainage channels will be constructed to
facilitate desiltation work. Cross bundh will be constructed at the upstream of working zone and the
river bed will be dried by bailing out of residual water, if any and then earthmoving machineries will
enter the river bed to desilt the earth which will be brought to river/canal/channel banks and onward to
the designated disposal locations by trucks.

Desilted material will either be stored temporary at set-back zone and transferred to designated places
within 5 km. radius or directly transferred to designated places. Few Govt. land is available within 5
km. radius will be used for temporary storing of desilted material.

Local sand miners and civil contractor have shown interest for purchase of sand material directly from
desilted sites. Sand miners/ civil contractors will evacuate desilted material directly from desilted site.

Desilted material will be used to backfill low lying area or to raise low-lying nearby villages. IWD is
in the process of earmarking low-lying Govt. land and low-lying villages require raising up.

After fulfilling above three demands, excess desilted material will be stored in nearby area. It will be
responsibility of desilting contractor to arrange land for temporarily storing of excess land. Contractor
will negotiate with local person interested to store desilted material in his own land. Contractor will pay
one time premium to land owner for storing sand material in his land.

Desilted material will be sold either by land owner or District Magistrate (DM) to designated users.
Land owner will sell desilted material and pay royalty amount to DM or DM will directly sell it to
different end users.

SPMU - WBMIFMP is in constant touch with Public Works Department (PWD) to use desilted material
in on-going or upcoming road construction work in nearby area. Possibility of use of desilted material
in backfilling of road will be finalized immediate before excavation/ during excavation work in
consultation with PWD.

IWD, Govt. of WB Page 24 of 249 CTRAN Consulting
www.ctranconsulting.com



http://www.ctranconsulting.com/

Environmental and Social Impact Assessment (ESIA) Report for WBMIFMP

oy Phe
F 3
z
%
£y
B 7 >
! é ¥
BURDWAN § H
¢ 2
DISTRICT f:
3 ¥ 4
Aomiegutain
o W % 3
P~ r AN
o 3
& 8 : b S 1
4 % *
\é{ DISTRICT
T i 3 HOOGHLY
P ity . 4 i
) N «
.
s«vk\
2
¥
iDISTRICT
HOOGHLY
s ; [ L5
o
2
¢ ]
v
Mishin
b
&y,
! o f
s @
e D 7
. e d,
N, Yy %
L :"‘5 "
R W g ;‘f. ot gt
X 3 ¥
r t %
.
I : 3
2
H b e
F4
] o
HOWRAH
DISTRICT
T
ez s
L w?
W.MEDINIPUR X
"
DISTRICT e
) s
Sevae
#
LEGEND
River With Centre Line
i Railway .
Canal (khal)
District Boundary
Road Network
Drainage Khals to be Desiltated
] Damage Outlet Sluice(Various Type - New/Rehabelated) . ‘3 4
3
Mundeswari Dredging 1 {/;f g
3
B Rubber Dam H 7
1
——— Damodar River Training Work EY
Damadar Right Bank Embankment Strengthening .
= Damodar Right Bank Concrete Road on Embankment "n._\l
s River { Drain Scour Protection Work : a =
= Proposed Strengthening Work
=== Damodar Left Bank-Flood Wall e
Habitation
Narme of Client - Project Name: Drawing Tile -
- inati Flood Management - Proposed Channel
West Bengal Major Imigation and Flood % % & i o
|mg?::2w;fms::ﬂm Management Project (WEMIFMP) i) 4 & =a Khals and Structures Interventions
Feasibility Study (FS)

Figure 8: Map showing intervention location under flood management

IWD, Govt. of WB Page 25 of 249 CTRAN Consulting
www.ctranconsulting.com



http://www.ctranconsulting.com/

Environmental and Social Impact Assessment (ESIA) Report for WBMIFMP

Component D: Project Management

This component will strengthen IWD and the SPMU’s capacity for Project management, monitoring
and evaluation (M&E) (including, inter alia, the areas procurement and financial management) through
the provision of goods, consultant services, training, and financing incremental operating costs.
Intermediate results indicators include the number of Project monitoring reports submitted on time
annually.

Staffing of the SPMU will be strengthened, prior to Project effectiveness, to include a number of
technical, financial management, M&E and safeguards (social and environmental) experts. A Project
Management Consultant (PMC) will be recruited to assist the SPMU in managing and coordinating
Project activities, and setting up the MIS. The PMC will also conduct construction supervision of civil
works.

This component will also launch a communications campaign to inform stakeholders about the details
of the project, including the performance nature of service delivery through private Operators, the
importance of efficient water use, and the benefits of pressurized micro-irrigation for groundwater.

2.11 Project Cost

Total project cost is 413 Million USD, of which 290 Million USD (70%) will be financed by the
International Bank for Reconstruction and Development (IBRD) and remaining 123 Million USD
(30%) by Govt. of West Bengal towards the implementation of WBMIFMP. Entire project will be
implemented over a period of 5 years, starting from financial year 2019 to 2024.
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Chapter 3: Legal and Regulatory Compliance

This section explains the legal & regularity requirements under different acts / rules and policies for
social and environment safeguards. It also identifies the requirement of permits / licenses in the project
under different rules /regulation as different stages of the project period. Further, an outline of the
environmental and social safeguards policies of the World Bank has been presented. As is evident from
the section below, there are no substantial differences in principle between the two set of policies and
operational procedures applicable -

Different acts / policies and its implications / applicability to the WBMIFMP is detailed out in the table
below.
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Table 11: Applicable Relevant Acts, Policies, Legislations and Guideli