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Annex 1: Methodology of ESIA Study

A. Reviewing Policies and Legal Issues

Legislative, Regulation, and Policy Consideration

The ESIA Report outlines the pertinent regulations and standards governing environmental quality,
safety, and health, social issues, including those which are related to Indigenous People, protection of
sensitive areas, protection of endangered species, siting and land use control at the local and state
levels. Additionally, the national policies, acts, regulations and guidelines as well as development
partner’s/project financier’s policies have been reviewed and examined the applicability of the same.

National and International Policies, Acts, Requlations, and Guidelines

According to Bangladesh Environmental Conservation Act (BECA, 1995), “No industrial unit or project
shall be established or undertaken without obtaining, in the manner prescribed by rules, an
Environmental Clearance Certificate from the Director General of DoE”. The procedure for obtaining
Environmental Clearance Certificate (ECC) has been detailed in the Environmental Conservation Rule
(ECR) 2023. As per this rule, some of the activities under the four sub-projects as mentioned in Section
3.1 in the Volume I: Main Report briefly, the whole Project combinedly fall under ‘RED Category’,
which requires an ESIA Study to obtain the SCC and ECC accordingly from DoE based on which the
Client would start the Project implementation works.

The pertinent policies, laws, regulations and standards governing environmental quality, health and
safety have been reviewed and explained the possible implication of the policies, laws, regulations and
standards on the proposed Project. This report has been prepared in compliance with all the
applicable national policies, rules, regulations and the IFC Performance Standards on Environmental
and Social Sustainability, 2012 and related Environmental, Health, and Safety General Guidelines, etc.
In addition, the study team has identified the required permits, licenses and approvals to be obtained
from different agencies in relation to health, safety, environmental and social requirements for
implementation of the Project.

The Study has followed the applicable national policy, legal and regulatory framework; such as: EIA
Guidelines for Industries, 2021, the Bangladesh Environmental Conservation Act 1995 and its
successive amendments; the Environment Court Act, 2010; National Environment Policy 2018; the
Environmental Conservation Rules 2023; Air Pollution (Control) Rules 2022; Noise Pollution
(Control) Rules 2006; The National Water Policy (1999); the Bangladesh Water Act 2013; the
Bangladesh Water Rules 2018; the Solid Waste management Rules 2021; The Protection and
Conservation of Fish Rules, 1985; Shrimp Cultivation Tax Act 1992; Shrimp Policy 2014; Fish and Fish
Products (Inspection and Quality Control) Rules 1997; Fish and Fish Products (Inspection and Quality
Control), Ordinance, 1983; National Fisheries Policy, 1998; the Bangladesh Labor Act 2006; the
Immovable Property Acquisition and Possession Act 2017 etc.

Furthermore, in context of establishing sustainable coastal and marine fisheries, various international
conventions including available protocols, treaties and agreements have been reviewed and
addressed (Ref. to Section 3 of the Annex E: Legislative Framework, Guidelines, and Standards)
for safeguarding the natural resources like fisheries and aquaculture and associated manpower from
the exploitation.
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Lender’s Guidelines and Standards

Being the World Bank as the lender of this Project, WBG policies and guidelines have been reviewed
and followed. Although, WB moved from Operation Policy (OP) to Environmental and Social Standards
(ESS), as per lender’s requirement, this ESIA study has followed the Operation Policy; OP/ BP and IFC
Performance Standards.

The proposed sub-projects have been classified as ‘Category B’, as the potential impacts of most of the
activities are limited and largely mitigable and reversible according to the guideline of the WBG.
However, since some of the activities are deemed to require further assessment for better
understanding whether the project activities could be implemented or not, and the level of
Environmental Assessment required. This information is expected to be obtained as an output of the
present Environmental and Social Screening Study. Therefore, ESIA is recommended in accordance
with OP 4.01.

The World Bank’s Operational Policies (OPs) and Bank Procedures (BPs) which include the
environment assessment (OP/BP 4.01), natural habitats (OP/BP 4.04), pest management (OP/BP
4.09), involuntary resettlement (OP/BP 4.12) and Indigenous Peoples (OP 4.10) have been followed.
These OP/BPs have also been checked whether they are triggered for the proposed Sub-Projects or
not. Relevant OP and Directives of The World Bank are given in Annex 2 under the Volume II:
Annexures of Main Report.

B. Screening

As the 1ststage of the environmental assessment for the proposed intervention, an Environmental and
Social (ES) Screening Study has been conducted to sort out the critical issues which needs detailed
investigation.

Based on the study outcomes, it has been ascertained that the Project needs to conduct a detailed
E/SIA Study for assessing the potential impacts on environment and society and suggest
corresponding mitigation and enhancement measures including Environmental and Social
Management Plan (ESMP) and Environmental and Social Monitoring Plan (ESMoP) with relevant
budgets.

C. Bounding

During the ES screening Study, in consideration with the information of the baseline scenario and
potential preliminary risks and impacts, the boundary of the study area has been finalized. In this
stage, following issues have been considered: (i) spatial extent of the potential impact of the sub-
projects (ii) habitation of dependent livelihood; (iii) accessibility; (iv) wildlife habitat, (v) position of
the sensitive receptors etc.

D. Project Interventions

The proposed interventions of the sub-project have been demonstrated under the major sub-projects
with the following information:

e Location of the proposed project sites with the layout plan and the extent of facilities;
e Envisaging sub-projects/activities through maps and diagrams;

o Designs of the sub-projects will be shown on project layouts after being obtained from the
Feasibility Study/ Project Management Unit (PMU);

e Study area, project area and its Area of Influence (Aol);

e Preparation of detail specifications of the sub-project activities;
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e Preparation of project implementation time schedule.
E. Analysis of Alternatives

Weighted Scores of Alternatives

An analysis has been carried out by using scoring/normalization technique and finalizing through
summation of the weighted scores for selecting a suitable location for BMC implementation. In this
regard, Delphi Method has been applied for identifying and selecting indicators for analyzing the
alternatives of routes.

Weightage factors have been allotted for each criterion through consulting with the team members
and their expert judgements. The weightage factors were normalized to add up to 1. Weightage factors
of each criterion will be different for each feature as their relative importance varies from feature to
feature.

A score has been given on the scale of 1 to 10 to each of the parameters for various options. The
maximum score 10 represents ‘most favorable’ and the minimum score 1 represents ‘least favorable’.
Then, the weighted scores have been computed for each criterion by multiplying its weightage with
its respective score.

The alternative sites were then compared on a weighted summation of scores and the option which
secures the highest total weighted score has been selected as the preferred option.

Site Selection

After taking suitable site options from DoF for implementing BMC, site selection method considered
the Physical, Biological, Socio-Economic, and Management aspects.

Normalization

Step-1: Normalization of Indicators Using Functional Relationship

The indicators used in this alternative study are in different units and scales. The methodology used
in United Nations Development Programme (UNDP)’s Human Development Index (HDI) (UNDP,
2006)! has been followed to normalize them. For obtaining the figures which are free from the units
and standardizing their values, the indicators are normalized so that they all lie between 0 and 1.
Before doing this, it is important to identify the functional relationship between the indicators and the
performance (significance) of the two (02) site options. Two types of functional relationship are
possible: performance increases with increase (decrease) in the value of the indicator. Assume that
higher the value of the indicator more is the performance. In this case, it means that the variables have
positive functional relationship with performance and the normalization is done using the following
formula:

. b |
X 'IIj.'.'J I".;I

._.'r.'T*:-'ll_l : '||'|.'.":'|.II_ h

All these scores lie between 0 and 1. The value 1 corresponds to that the option with maximum value
and 0 will corresponds to the option with minimum value.

1 United Nations Development Programme (UNDP)’s Human Development Index (HDI) (UNDP, 2006)-Reference Iyengar, N.S. and
Sudarshan, P. (1982) A Method of Classifying Regions from Multivariate Data. Economic and political weekly, 17, 2048-2052.
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On the other hand, higher the value of the indicator less is the performance. In this case, against the
performance the indicator has negative functional relationship. In such case, the normalization is done
using the below formula:

Max §ty = &
i

M rl.'l_ :' 'I."..ll{".l.. :

Step-2: Iyengar and Sudarshan’s method

Iyengar and Sudarshan (1982) developed a method to work-out a composite index from multivariate
data and this methodology is statistically sound. A brief discussion of the methodology is given below.

It is assumed that there are K indicators of feasibility and Xj, i = 1, 2,..M; j =1,2,..K are the normalized

scores (calculated from the above mentioned formula). The level of performance of ith option, *7, is
assumed to be a linear sum of Xj; as:

_ K
vi= 2 Gl o
j=l

&
e (s we ] and E"'.‘ =1]

Where, i are the weights. In Iyengar and Sudarshan’s method the weights are

assumed to vary inversely as the variance over the alternative options in the respective indicators of

their performance. That is, the weight wj is determined by

W i = f/ Vir T“-
'|,|I -

Where, c is a normalizing constant such that

The indicators have been identified and selected based on the significance and the criteria a multi-
criteria-based matrix has been prepared. Scoring has been given considering the Multi criteria in
terms of physical, biological and socio-economic and management aspects. Based on the highest score,
the best or most suitable site for implementing BMC has been selected.

F. Description of Environmental and Social Baseline

After screening the activities and identifying the environmental issues, the project influence area has
been determined for detailed baseline investigation. The contemporary and world standard tools and
techniques such as physical observation, questionnaire survey, active sampling for water quality,
ambient air quality, noise level measurement, Key Informant Interview (KII), stakeholder
consultation, analysis of satellite image, etc. have been used for baseline preparation.

The baseline for each sub-project has been delineated based on the Physical environment, biological
environment, and socio-economic environment. The detailed method of the data collection and
analysis and delineation of baseline scenario have been provided below:
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Table A1.1: Site Specific Baseline Data Sources and Collection Methods

Environmental
Sectors

Data Type

Data Sources

Tools and Approach

Physical Environment

Meteorology
and Climate

Rainfall, temperature,
evaporation, wind speed &
direction, humidity, sunshine
hour

Nearest BMD Station(s):

e Chakaria Shrimp Estate:
Kutubdia BMD Station
(Station ID: 11925) and
Cox’s Bazar (Station ID:
11927)

e Chattogram BFDC:
Patenga, Chattogram
(Station ID: 11921)

e Selected Canals under
coastal districts:

0 Canals under
Bagerhat and Khulna
District: Khulna
(Station ID: 11604)

0 Canals under Satkhira
District: Satkhira
(Station ID: 11610)

Collecting data from
NWRD-CEGIS archive;

Data purchasing from
BMD

Land cover and

Land cover and land use

Most recent (as available in

Satellite Image collection

land use classification CEGIS Archive) high from CEGIS Archive and
resolution (0.3 m) image analysis;
multispectral satellite Onscreen digitization
images (World View 3) through RS/GIS tools
and techniques; and
Ground truthing
Environmental i. Water quality: pH, i. Horiba multi-meter In-situ and Laboratory
quality (water, Temperature, EC, TDS, water quality testing
air, noise) Turbidity, Salinity, DO, monitoring system (In- Air Quality: Sample

Ammonia, Arsenic, TSS,
Nitrate, Phosphate, Silica,
Fluoride, Iron, Cd, Pb, Hg,
COD, S04, Chloride,
Hardness, Oil and Grease,
Salinity, DO, TDS, pH,

Turbidity, temperature, etc.
ii. Air quality: PM1o, PMz2s, SO,

NOx, CO
iili. Noise Level: dBA

situ) and/or Lab test

ii. AirSENCE Sensor based
air quality monitoring
device

iii. Kanomax handheld
ANSI Type Il noise
meter

collection from ambient
air and generate results
from the reading in the
machine

Noise Level: in-situ
Water Quality (In-Situ):
pH, Temperature, EC,
TDS, Turbidity, Salinity,
DO: In-situ

Water Quality
(Laboratory Testing):
Ammonia, Arsenic, TSS,
Nitrate, Phosphate,
Silica, Fluoride, Iron, Cd,
Pb, Hg, COD, S04,
Chloride, Hardness, Oil
and Grease (Laboratory
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Environmental Data Type Data Sources Tools and Approach
Sectors
testing will be done only
for specific locations)
Water i. Hydrological data (water i. Ground Water level e Available and existing
Resources discharge, water level, station (Station ID: data collection from
seasonality of canals, water C0OX001, COX002, NWRD-CEGIS archive;
depth during high and low COX004, THA001, e Data purchasing from
tide, etc.) THA002); field BWDB;
ii. Water availability or observation; sediment | = .. o o and
dependable flow and water sampling sampling
iii. Engineering design of ii. BWDB TWL (Station ID:
structures (inlet, outlets) 163-Kobadak River,
242- Rupsa-Pasur
River, 01- Alaipur
Khaldar, 153-
Karnaphuli River, 200-
Maheshkhali Channel,
204 Matamuhuri River)
iii. PMU of DoF
Soil and Land Land type, land use pattern SRDI, SOLARIS e Available and exiting
Resources updated data collection
from NWRD-CEGIS
archive and data
analysis;
e Field observation
Soil quality SRDI Soil Quality Maps (B, Ca, Mg,
Organic Matter, pH, P for
upland and wetland, K for
upland and wetland, S for
upland and wetland, Zn)
Agriculture i. Agriculture practices i. Primary: Stakeholder | e Field observation;

ii. Crop diversity and

Cropping intensity

i. Agricultural input
iv. Irrigation status

consultation,
Entrepreneurs,
Seed/Fertilizer dealers

ii. Secondary: DAE-UAO,
SAAO

e Interview;
e (Questionnaire survey;
e Institutional survey;

e Active sampling

Biological Environment

Fisheries and
Aquaculture

i.

vi.

Vii.

Habitat type and
characteristics

. Fish biodiversity
iii. Fish migration status

. Aquaculture pattern

Fish production

Market chain

Antibiotics, antimicrobial
and fertilizers (current and
projected)

i. Primary: Field
investigation,
Stakeholder
consultation, KII, FGD,
CAS, FMS, etc.

ii. Secondary: UFO, DFO,
DD, DoF, HO, FSO,
Community
Organization (Shrimp
Hatchery Association of
Bangladesh-SHAB,
White Fish Exporters’
Association,

e Land use and Land cover
data analysis;

e Field observation;

o Interview;

e Questionnaire survey;
e Institutional survey;

e Active sampling
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Environmental Data Type Data Sources Tools and Approach
Sectors
Bangladesh Trawlers
Owners’ Association,
Bangladesh Small Boat
Owners Association,
etc.), WorldFish, IUCN
Ecology i. Ecosystem patterns i. Satellite image and land| ¢ Land use and Land cover
ii. Vegetation composition use map data analysis;
including exotic and aquatic| ii. Field survey data e Visual observation;
weeds. iii. Review of literatures e Sample Quadrate survey;
iii. Wildlife biodiversity iv. BFD, DoE e Public consultation;

iv. Species conservation . .
p e Information collection

significance (i.e., from IUCN Red Data
Threatened status of Book, 2015

species). .
e Interpretation of

Geospatial data of
Protected Area on the
project Geospatial shape

v. Existence of protected or
national/international
designated area.

vi. Biological connectivity [i.e.,
sanctuaries, reserves, etc.).

vii. Potential vector for
diseases.

viii. A plantation program with
the site specific native and
suitable tree species under
a Plantation Journal and
maps.

The baseline data for the physical, biological, and socio-economic characteristics within the study area
boundary has been assembled and evaluated. The samples were collected, measured, and presented
in such ways which are consistent with applicable environmental standards, norms, and requirements
of both national (i.e., ECR 2023) and Bank’s ESF requirements. Secondary data have been used if they
precisely covered the project influence area. Details of the baseline scenario development are stated
below:

Physical Environment

a) Meteorology and Climate

Meteorological data of at least last thirty (30) years’ have been analyzed to analyze the climatic
condition of that area. The nearest meteorological station (Table A1.1) was considered for respective
sub-projects. The following meteorological conditions were analyzed:

e Wind speed and direction
e Sunshine hours

e Rainfall

e Relative humidity

e Temperature
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b) Land cover and Land use analysis

Most recent high resolution multispectral satellite images (Table A1.1) were collected from the CEGIS
Archive to identify the existing land use within the study area. The land features have been identified
and extracted from the images by on-screen digitization techniques and a comprehensive GIS layer of
the land use data have been prepared utilizing advanced tools and techniques in the Remote Sensing
(RS) platform. To ensure accuracy, the derived land use data have been validated through the
collection of ground truth data during field visits. The final results are presented in both tabular and
map formats within the study area.

¢) Landscape, Hydrology and Geology

A description of the existing landscape, geology, aesthetic values, hydrology and the distribution of
soil type including storm water run-off, drainage patterns, river flow and aquifer characteristics of the
specific locations where ground water might be withdrawn within the study area of each component
have been provided in this Report. The description of the items has been focused on the geology of the
proposed site, the distribution of soil types in the proposed study as using appropriate soil survey
procedures and implications of environmental effects on ecosystems’ insatiability. Where applicable
the paleontological, architectural, archeological, and cultural features have been examined.

d) Environmental Quality

In this section, the baseline condition of environmental quality of considering all the sub-project sites
have been described based on the field information and expert opinions. The apparent sources of
existing pollution (if any) and the extent of contamination affecting the physical environment have
been described in this report. To check the seasonal variation of the environmental quality samples
for each parameter (ambient air quality, acoustic noise, surface and ground water quality) were
collected during monsoon and dry period. Under this section following quality issues are covered:

Water Quality

Water Samples from the existing canals, rivers, or other surface water sources in the vicinity of the
sub-project sites and surroundings have been collected. From the Chakaria Shrimp Estate surface and
ground water samples were collected from five (05) locations and one (01) location respectively.
From BFDC, only one sample for surface water and one sample for ground water was collected. From
DFTC, Teknaf two surface water samples and one ground water sample were collected for checking
the water quality parameters as mentioned in the Table A1.1.

For the sub-project, “rehabilitation of canals under Khulna, Bagerhat, and Satkhira Districts”, surface
water samples were collected from each canal as selected under the three Districts. However, two
ground water samples from Chitalmari, Bagerhat and Debhata, Satkhira were collected as ground
water is used here for irrigation purpose.

Water quality parameters have been selected depending on the ambient water use and potential
polluting agents from the project after the reconnaissance field visit and consulting with the local
people and relevant other stockholders. The selected parameters for checking water quality are given
in the Table A1.1.

Air Quality Assessment

Considering the direction of wind, wind speed and velocity, the air quality sampling locations have
been selected for each sub-project sites and surroundings. Air samples for Chakaria Shrimp Estate
were- collected from two (02) locations; whereas the same for BFDC, and BMC were collected from
one (01) location of each case. However, from Upazila Tala at Satkhira District near the Mahinda Khal
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one (01) sample; from Digholia Upazila at Khulna District near Nagkati Khal one (01) sample; and
from Chitalmari Upazila at Bagerhat District near Gajdurer Khal one (01) sample were collected to
monitor the criteria pollutants of the ambient air of those areas. Before selecting the locations, the
location of the sensitive receptors has also been considered.

Acoustic Environment

Based on the sub-project activities during various stages of the Project implementation, which might
affect noise levels and the potential for increased noise at the sub-project sites and the surrounding
areas. Before, measuring the acoustic noise from various locations in and around each sub-projects,
some considerations were taken into account:

i. Factors considered are as follows:
e Sound level or loudness;
e Magnitude;
o Frequency; and

e Duration and time of day.

ii. Source of noise

The sources of noise propagation i.e., Point, line, area sources, and the distance? from the settlement
area have been considered during the sampling site selection. For example, monitoring at locations
close to the major site activities which are likely to have noise impacts, with proper position/siting
and orientation of the monitoring equipment were ensured.

iii. Distance from sensitive receptor and obstruction

Considering Article No. 11 (1) of the Noise Pollution (Control) Rule, 2006 “No use of brick or stone
breaking/crushing machine within the 500 m from the boundary of the residential area for
construction work of this area”, the noise monitoring locations have been selected.

As referred in Environmental Noise Management under Environmental, Health, and Safety (EHS)
Guidelines of IFC, monitors were set up approximately at 1.5 m above the ground and no closer than
3 m to any reflecting surface (e.g., wall).

iv. Noise Sensitive Receiver

Noise monitoring locations have been chosen based on the criteria referred in Schedule- 1 of Noise
Pollution (Control) Rule, 2006. The criteria are:

o Silent Area, which covers hospital, medical clinic, educational institution, place of public
worship, library, office and court of law, etc. and 100 m radial area around them.

e Residential Area, which covers human habitations.
e Commercial Area, which covers commercial facilities, shops, hat-bazaar, etc.
e Mixed Area, which covers residential, commercial or industrial area.

e Industrial Area, which covers industries and factories.

2 Based on the Article No. 11 (1) of the Noise Pollution (Control) Rule, 2006 “No use of brick or stone breaking/crushing machine
within the 500m from the boundary of the residential area for construction work of this area”, the noise monitoring locations have
been selected.
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v. Disturbance to Occupants

A number of monitoring locations located in the vicinity of the sensitive receivers, henceforth care has
been taken to cause minimal disturbance to the occupants during monitoring.

vi. Noise Level Monitor, Duration and Timing

Noise level has been monitored and recorded at each of the pre-selected locations once in a day during
day time only as the locations were under very remote areas and considering the security issues
during 9:00 am to 5:00 pm. The baseline acoustic environment has been monitored using portable
ANSI Type II noise level meter (Kanomax) for 15 minutes time span with 5 minutes intervals, which
is also aligned with rule no. 06 of the Noise Pollution (Control) Rules, 2006 and the IFC guidelines. The
noise sampling locations including the acoustic noise levels are provided in the Baseline section
(Section 4.7.3) under Chapter 4 of Volume I: Main Report. During taking acoustic noise level at the
pre-selected sites, the noise level meter was set up approximately 1.5 m above the ground and no
closer than 3m3 to any reflecting surface (e.g., wall).

Depending on the site condition and acoustic environment, the noise meter was set up and calibrated
each time following the manufacturer’s instruction manual.

o Noise levels of undeveloped sites and the ambient noise in the Aol have been assessed by:

0 Providing representative baseline noise levels and a description of the
measurement/prediction methods used;

0 Identifying sub-projects of the Project that have the potential for creating increased
noise levels at sensitive receptors and discuss the implications and measures to
mitigate;

e Presenting the results of a noise assessment, which includes:
0 Potentially-affected people and wildlife;
0 An estimate of the potential for increased noise resulting from the development;
0 The implications of any increased noise levels; and

0 Proposed mitigation measures and their anticipated effectiveness.

A glimpse of field data collection process is shown in the photos in Figure A1.1.

Ambient Air Quality
Monitoring

Acoustic Noise Level Monitoring In-situ Water Quality Testing

Figure A1.1: Glimpse of Field Data Collection Process

3 As referred in Environmental Noise Management under Environmental, Health, and Safety (EHS) Guidelines of IFC.
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Soil Quality and Land Resources Study

Soil Quality information has been taken from the SRDI Maps for Soil Quality of Bangladesh. The soil
quality parameters are mentioned in the Table A1.1. On the other hand, using the SOLARIS tools of
SRD], the soil and land resources data have been extracted for supporting the primary data. This tool
was developed by CEGIS for SRDI. The SOLARIS stores all the data related to land and soil management
for agricultural purposes which includes soil quality, texture, land type, deposition type, flooding
depth, drainage, moisture content, etc. to check the soil quality within the Study areas of each sub-
project in respect to shrimp farming.

e) Analysis of Climate Resilience and Natural Disaster

Various literature has been reviewed to assess the vulnerability to natural disasters for each sub-
project. In this regard, the frequency and magnitudes of the hazards and disasters have been analyzed
based on the historical evidences. Sensitivity of each sub-project site including magnitude has been
drawn through the picture of potential risk for the sub-project, as derived from the historical analysis.
Necessary information regarding natural events has been taken from the Feasibility Report.

In connection with the proposed project, different perspectives of socio-economic condition,
environment, disaster and climate change, ecological condition have been determined and reflected
as project impact. Corresponding measures are also suggested to counter the potential environmental
and social impacts in this section.

The hazard assessment has been carried out to identify the potential hazard associated with or
inherent in the design process and to identify possible measures to avoid the hazard along with the
safety plan for minimizing the risk. The following steps were involved in the assessment process:

i. Identification of potential hazards

ii. Identification of causes and consequences and

iii. Risk management.

The basic hazard related information and their causes and consequences were collected during field
visit and from available secondary data sources (BMD, BWDB, DRIP portal etc.). Based on the
information from field and secondary sources, the possible impacts of climate change and natural
disasters on the proposed Project and appropriate risk reduction measures have been identified and
presented likewise the following Table A1.2.

Table A1.2: Assessment of Potential Disaster Impact

Sl. No. Natural Disaster Potential Impact Disaster Risk Reduction/Management
1
2

Moreover, the hazard and risk related information for the major disasters in the area were collected
and utilized from the Disaster and Climate Risk Information Platform (DRIP)
(http://drip.plancomm.gov.bd/) prepared by the Planning Commission.

The climate change risk analysis for the study is carried out through following activities:

Trend analysis of recent climate

Historical meteorological or microclimatic data of the study area has been collected from the nearest
station of Bangladesh Meteorological Department (BMD) (as mentioned in Table A1.1). Besides,
water level, discharge etc. have been collected and analyzed to assess the highest flood level and storm

11



Methodology of ESIA Study

surge height through water level data of nearest water level stations of BWDB (Table A1.1) and
historical analysis. Based on the data, trend of recent climate has been analyzed for understanding the
pattern of climate in the study area.

Future Climate Projection

The future climatic condition for the study area has been assessed in line with the overall
methodology. The possible future scenario has been utilized in this section based on available
information from secondary sources and DRIP website.

Potential Impacts of climate change

The various impacts of climate change on the study area and the proposed Project activities have been
analyzed based on available secondary data and technical analyses. The major impacts on flood,
inundation, cyclone, storm surge and erosion have been assessed for the study area based on the
relevant information from available secondary information and literatures and consulting with local
people. Vulnerability as well as risk have been analyzed for the proposed project to geo-hazards such
as earthquakes, landslides (if any) and soil erosion.

Biological Environment

a) Ecosystem, Flora, and Fauna

At the initial stage of delineating the baseline of the ecological resources, land use and land cover data
has been used to identify the land use classes within the study area boundary of each sub-project. A
distance map has been generated showing the distances of the protected areas, ecologically critical
areas (ECA), reserve/ planted forest etc. from the sub-project sites. In addition, a brief description of
Bio-Ecological Zone (BEZ) that covers the study area of each sub-project have also been provided in
this Report.

The site-specific detailed description of existing terrestrial and aquatic flora & fauna, and biological
diversity of that area as observed during field visit, have been provided in this section. An initial
identification for wildlife habitat has been analyzed accordingly. Migratory species were considered
in this case. Several informal consultations have been carried out while collecting information during
field visit. Secondary ecological data and relevant other information have been collected from various
local authorities such as: Local Range office, Department of Environment (DoE) etc.; and from other
secondary sources. Overall perceptions of the local people about biodiversity and ecosystem will be
gathered through transect survey, public consultation meetings (PCM), KII, FGD and RRA method.
Wildlife habitat types, roosting habitat wetland and shoreline birds along with migratory species and
other threatened species will be identified through field investigation and secondary information.
Breeding habitat and migratory routes of the threatened wildlife species will be identified through
public consultation, physical investigation, and secondary information. [IUCN Red List 2015 will be
used for identifying the threatened status of flora and fauna as applicable.

Plankton Analysis

The plankton has been recorded through sampling water from water column of the selected water
bodies of the project area or adjacent open water bodies and five (05) of the locations from Chakaria
Shrimp Estate, two (02) locations from BMC, DFTC, Teknaf; one location from BFDC, Chattogram, and
each canal (18 nos.) under Khulna, Bagerhat, and Satkhira Districts. These collected samples were
tested through the recognized labs from the academic institutes like University of Dhaka. For this,
fine-meshed sampling gear was used to collect samples. Surface microlayers (top 250-440
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micrometers) has been introduced for sampling such data by using fine nets (Estep and Remsen
1985). Besides, sample processing and species proportional counts (assuming 500 individuals and it
usually take 2-3 hours per sample) (Stevenson and Lowe 1986) have also been introduced in the most
plankton communities.

Benthos Analysis

Surface sediment (mud, silt, or sand) have been collected using a grab sampler from all those locations
where plankton were collected. Each sample has been analyzed by counting cells. Stones and small
rocks were removed and then washed in freshwater to remove the algae. More tenacious algae were
also removed by scrubbing with a brush or scraping with a scalpel. Lumps of algae were broken up by
shaking or with a spatula. Bedrock and other immovable objects were scrubbed or scraped in situ and
the dislodged algae were then collected.

Benthic macro invertebrate samples were collected and studied following the method of SWAMP
(2007) and APHA (1989) Laboratory.

b) Fisheries and Aquaculture

Fisheries Resources related information has been collected from both primary and secondary sources.
Prior to data collection, a checklist/questionnaire has been developed by considering the context of
the study area. Primary data has been collected by investigating the fisher’'s community, fish farmers
and supply chain actors. For better understanding of the species diversity spot catch assessment has
been surveyed. The secondary data has been collected from Department of Fisheries (DoF) and
concerned Upazila Fisheries Offices during field visits. Following indicators are considered for
fisheries Resources assessment.

Habitat Identification

Land use data, as extracted from high resolution has been considered as the basis of fish habitat
identification and area delineation. The identified fish habitat has been categorized into open water
(capture fisheries) and closed water (aquaculture).

Habitat Characterization

Habitat in the study area has been assembled through identifying different habitats by considering
habitat pattern, seasonality, water flow, connectivity, depth zone, river bank condition, river bed
vegetation, erosion etc.

Habitat Connectivity

The connectivity of the habitat has been investigated through satellite imagery and physical
observation during field survey.

Fish Species Diversity and Composition: Fish species diversity has been identified through discussion
with the fishers and elderly local knowledgeable person and fish market observation. The data has
been analyzed by Shannon-Weiner Species Diversity Index.

s
H= —ZPilnPi
i=1
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Where,
H is the species diversity index,
s is the number of species
Pi is the proportion of individuals of each species belonging to the species of the total number of

individuals.

Fish Migration

The migration route has been identified by using habitat suitability parameters, habitat connectivity
and discussion with fishers.

Fish Production

Fish production has been assessed by blending the primary and secondary information. The
secondary data has been collected from the FRSS of DoF. The district level data in FRSS has been down
scaled to upazila level through a method, which applies hydrological nodal point having influence on
the local fisheries and aquaculture. The nodal point possessed water level and discharge data. Then
the upazila level data is down scaled to project level based on the expert judgement and primary data
collected from the site, different literature have also consulted in this regard.

Fisheries Management

Fisheries management practices has been identified through KII and discussion with Upazila Fisheries
Office and local knowledgeable person respectively.

Primary productivity

It has been estimated by the oxygen measurement method and the rate of changes in oxygen level
were determined by the classical “Light and dark bottle” technique (Gaarder and Gran 1927).

The indicators with the data source are given in the following Figure A1.2:
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Figure A1.2: Fisheries Resource Indicators and the Source of Data

c) Agriculture and Livestock Assessment

To prepare the baseline information on agriculture, various agricultural parameters such as farming
practices, existing major cropping patterns, cropped area, yield rate, crop production, crop damage
and various inputs used (availability of irrigation water, fertilizers, pesticides, seeds, labor etc.) have
been collected from both primary and secondary sources.

Information on existing cropping patterns and cropping intensity have been collected from secondary
sources (UAE Office) and from primary sources through field level survey in consultation with
concerned farmers through FGD, dealers of fertilizer and pesticides, officials of DAE and BADC etc. The
average yield value (ton/ha) of different crops in the study area have been calculated based on this
information. High resolution recent image was used for computation of NCA. The total existing crop
production has been estimated using the formula: Total crop production = damaged free area x normal
yield + damaged area x damaged yield.

Present statistics of livestock (Cow/Bullock, Buffalo, Goat and Sheep) and poultry (Duck and Chicken)
including their numbers and information on grazing land, fodder availability and disease infestation
status of the study area have been evaluated during field level survey in consultation with the local
people through PRA, RRA and KII. Secondary data sources have been used for analysing the Livestock
resources for the study areas for each sub-project. Secondary sources were: District/Upazila Livestock
office or both.
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Socio-Economic and Cultural Environment

a) Socio-Economic Profile

Baseline condition of important socio-economic and cultural indicators have been explored in the
study area. Socio-economic data has been collected following both qualitative and quantitative
methods. The qualitative method includes Key Informant Interviews (KlIs) and Focus group
discussion; whereas quantitative method includes Population and Housing Census and Agricultural
Census published by BBS; and other relevant secondary literatures.

To address the socio-economic conditions, detailed socio-economic survey techniques have been
applied to understand a precise coexisting social and economic situation of the study area. Considering
the activities under each sub-project, simple checklists were used for identifying the potential impacts
of the project interventions. Data from Bangladesh Bureau of Statistics (BBS), local and regional
government and non-government organizations were collected for better understanding about the
following (Table A1.3).

Table A1.3: Data collected for Socio-Economic baseline information

Secondary
Sources

Primary Data Acquisition

Indicators
Process

Area of Studies

BBS, 2011 Field observation, KII, FGD,

RRA, group discussion

e Sexratio

Demographic Profile | ¢ Households and population
e Age structure

¢ Population density

e Age and workforce
distribution

e Gender

BBS, 2011 Field observation, KII, FGD,

RRA, group discussion

Living of standard ¢ Housing structure,
e Housing tenancy,
e Vulnerability and disasters

¢ Displacement or migration

BBS, 2011 Field observation, KII, FGD,

RRA, group discussion

Poverty and e Gender based Occupation and
livelihood asset employment, dependency
ratio

e Labor market,

e Household income and
expenditure,

e Land price,

e Poverty status

Ethnicity

Ethnic people

BBS, 2011

Cultural heritage and
others

Archeological sites

Field observation, KII, FGD,
RRA, group discussion

Social Facilities/
Utility Services

Electricity coverage,
Sanitation,
Drinking water,

Communication facilities
(Traffic and transport)

BBS, 2011

Field observation, KII, FGD,
RRA, group discussion

Literacy status

Overall literacy rate

Women literacy status

BBS, 2011
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Area of Studies Indicators Secondary Primary Data Acquisition
Sources Process
Stakeholder e Suggestions/ Consent from KIL, RRA, Stakeholder engagement
Consultation the local people, officials from | Information/ using following social tools
GOs and NGOs, other Data from and techniques:
stakeholders various relevant | e¢ FGD, KII, RRA, etc.
officials e Public Consultation
Meeting (PCM) and
Public Disclosure
Meeting (PDM))

b) Tentative indicators of each of these thematic areas

Socio-economic data were analysed following both qualitative and quantitative methods. The
qualitative method includes informal interview and Focus group discussion; whereas quantitative
method includes Housing and Population Census and Agricultural Census published by BSS; and other
relevant secondary literatures. Tentative indicators of each of these thematic areas are shown in the
following Figure A1.3.

Demographic Profile:
¢ Population
Househaold

Age structure

Sex compasition
Ethnic community

Ecvonomic Condition:

* Dependency ratio

e Income & expenditure

* Labor market

* Employmeot & livelihood

Vulnorability, assest & gender issues

* Lland Holding
* Resource control/ Access
¢ Sgcial coullicts
¢ Vulnerable groups
Infrastructires & social facklitios:
* Education
* Heslth
= CPR
s Electricity
* Energy

Archeological sites & cultural heritage:
o Known multural sites

* Intangibie cultual heritage

* Indigenous knowledge

Figure A1.3: Indicator of Each Thematic Areas for Socio-Economic Data Collection
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The primary data collection tools/methods used are briefly described below:

Focus Group Discussion (FGD)

FGDs with different occupational groups (shrimp farmers, women, fish traders/aratdar, cluster
members of canal rehabilitation project) have been carried out to understand their views on the
proposed project, their affectedness brought out by the project, and their suggestion to be considered
in the project planning, etc. Six focus group discussions were held during the fieldwork. Participants
were invited in advance and the FGDs were arranged in accordance with the guidelines of FGD.

Informal interview/Rapid Rural Appraisal (RRA

In the study region, a number of informal interviews have been carried out. During the field visit, a
variety of stakeholders, including farmers, fishers, cluster cultivators, and small business owners,
were randomly interviewed. This technique refers to informal discussion about project related issues,
and using this technique a lot of information has been gathered about the study area.

Key Informant Interviews (KIIs)

Anumber of interviews with locally knowledgeable people were conducted using the checklist. Locally
knowledgeable persons, Respective District Fisheries Officers of Cox’s Bazar, Khulna, Bagerhat and
Satkhira district, relevant Upazila Fisheries Officers, Upazila Nirbahi Officer of Chakoria upazila,
Officer in charge of Chakoria thana, representative of fisheries associations, representative of aratdar
associations, fisherman, farmers, personnel of fish processing industry, Executive Engineer of BFDC,
local government representatives, representatives from different institutions, etc. has been carried
out.

Public Consultation/Disclosure Meeting (PCM/PDM)

Following the preparation of the draft ESIA report, a formal public consultation meeting of large scale
will be organized in accordance with ECR 2023. It will be based on the EIA study's findings. Officers at
the upazila level, prominent and knowledgeable local figures, and pertinent stakeholders will be
invited in this meeting. The participants will receive a power point presentation, and comments from
the participants will be collected. Their opinions will be incorporated in the final ESIA report while
finalizing report.

G. Stakeholder Consultation

Consultation Approach: Versatile participatory approaches including ‘Bottom - Up’ and “Top - Down’
have been followed in identifying and engaging both primary and secondary stakeholders for
conducting consultations of the project. The study team consulted with the project proponent (DoF)
for understanding the project brief and identifying the potential stakeholders.

Three FGDs have been conducted with Fishermen and salt farmer community, Aratdar and women
group at CSE. The agenda of these meetings was to know people’s understanding about the Project,
their concerns and their suggestions for implementing the project. Besides, some informal
consultations with cluster farmers, fishermen, fish traders, elite persons, local people, interested
groups, etc. whose activities are likely to be impacted due to implementation of the proposed project
were also conducted during various stages of ESIA Study. KII with Upazila level officials, medial
representatives and DoF officials were also conducted.

Four FGDs have been conducted in three coastal Districts within the catchment areas of the selected
cluster shrimp farming canals. Here, the main agenda of the meetings was to know the local people’s
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concern about the re-excavation of canals, management of re-excavated soil and to engage local people
in various works under the project.

A formal public consultation meeting (PCM) has been held at Chakaria Upazila Auditorium and the
findings of the PCM along with the participants has been incorporated in Chapter 7 of the Volume I:
Main Report.

H. Selection of Valued Environmental and Social Components (VESCs)

Based on the baseline condition of each sub-project, considering potential risks and impacts on the
environment of the proposed sub-project site and surroundings, and considering the stage-wise
activities of each sub-projects, VESCs have been selected.

I. Determination of Potential Risks and Impacts and Corresponding Mitigation Measures

A comprehensive methodology has been strictly followed according to the Environmental and Social
Framework of the SCMFP (World Bank). After screening the impacts, the negative impacts have been
identified and evaluated according to the High to Low category for each stage of the sub-project
implementation. Project benefits and other beneficial impacts have been excluded from the impact
assessment. The degree of significance of an impact or risk is defined by a five-point Likert Scale and
evaluated by its magnitude and sensitivity.

The detailed method of the risk and impact analysis has been provided in Annex 3 under the Volume
II: Annexures of Main Report. Based on the significance of the impacts a detailed description and
mitigation measures have been detailed out for the “high”, “substantial”, and “moderate” impacts. A
brief discussion on residual impacts has also been provided for the mentioned significance values.

Mitigation Hierarchy: The World Bank’s OP 4.01 recommended a mitigation hierarchy, which consists
of four steps to manage an impact:

e Avoidance is the most preferred form of mitigation where technical options are proposed
to be adopted within the project design to completely avoid the impact.

o  Where avoidance is not possible, specific actions to minimize or reduce risks and impacts
to acceptable level.

e Mitigate the impacts, through minimizing or reducing the risks and impacts; and

e Lastly, where avoidance, minimization, and mitigation are not adequate to manage the
potential risks, significant residual impacts remain, compensate for, or offset them, where
technically and financially feasible.

J. Formulation of Environmental and Social Management Plan (ESMP)

In this section, set of mitigation and management measures to be adopted, to avoid, reduce, mitigate,
or compensate for adverse environmental impacts (in that order of priority) has been discussed. It
may include multiple management plans, sub plans and actions which have covered impact specific
ESMP (i.e.,, ESMP for air quality, noise level, water quality etc.), site specific ESMP (i.e., for construction
site, special location, important, etc.) and special ESMP (i.e., grievance redress mechanism, ecosystem
management plan, green belt management plan, fisheries management plan etc.) as well as
Environmental Code of Practice. Mitigation measures have also been outlined considering different
stages of Project cycle (pre-construction, land development and operation). The ESMP has been
formulated in a manner so that the implementing agency can easily follow it and well placed to the
contract of the Contractor as well as can reduce the collective environmental and social issues of the
study area. The detail of the water quality management plan, air quality management plan, noise level
management plan, fisheries management plan, waste management plan, biodiversity action plan,
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emergency response plan, occupational health etc. have been elaborated in the EIA report as per best
practices. The detailed methodology has been provided in Annex 4 under the Volume II: Annexures
of Main Report.

The contents, addressed in the EMP in general are discussed below:

o Identify and summarize anticipated significant adverse environmental impacts and risks;

e Describe each mitigation measure with technical details, including the type of impact to
which it relates and the conditions under which it is required (for instance, continuously
or in the event of contingencies), as well as implementing agencies;

e Provide links to any other mitigation plans (for example, for involuntary resettlement)
required for the Project.

K. Various Mitigation and Control Measures

The ESMP includes different types of mitigation and control measures and sub plans for significant
impacts and risks: (i) general and non-site-specific measures in the form of environmental and social
codes of practices (ESCOPs- Ref. to the Annex 34 of the Volume II: Annexures of Main Report)
presented in Section 3.1 to address general construction and operation matters identified as medium
and minor/low in significance prior to mitigation and prevention.

One of the key purposes of impact assessment is to ensure that mitigation measures are defined and
implemented to manage significant impacts. DoF would implement a mitigation hierarchy (Figure
A1.4) seeking to first avoid potential impacts. If avoidance is not possible, would minimize potential
impacts through design alternatives and/or implementation of standard controls and mitigation.
Residual impacts where are higher than the acceptable level, compensation and/or offsetting
measures would be provided.

Avoidance

+ Mot undertaking certain projects or
elements

J— « Avoiding environmentally sensitive

b voidance areas

pESLS + Use of measures to prevent impacts

from occurring:

o Site remediation bonds

o In kind measures and offsets

Mitigation Minimization and Mitigation

+ Scale down or relocate the proposal

+ Redesign elements of the project

+ |mplement measures to manage the
impacts

| Undesirable Compensation Compensation

+ Rehabilitation of resource or
environmental components

+ Restoration of the site to its previous
state

+ Replacement of the values lost

Figure A1.4: Mitigation Hierarchy
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a) Environmental and Social Code of Practices for Construction

The environmental and social codes of practice (ESCOPs) are generic, non-site-specific guidelines for
the construction stage. The ESCOPs consist of environmental and social management guidelines and
OHS practices which were identified and prescribed for the Contractors to follow meticulously to
comply the conditions of DoE and WB for sustainable management of all environmental, social, health
and safety issues. The tentative ESCOPs listed below are to be matched with the project activities and
appended in details in Annex 34 of the Volume II: Annexures of Main Report.

e ESCOP 1: Waste Management

e ESCOP 2: Fuels and Hazardous Substances Management
e ESCOP 3: Water Resources Management

e ESCOP 4: Drainage Management

e ESCOP 5: Soil Quality Management

e ESCOP 6: Erosion and Sediment Control

e ESCOP 7: Top Soil Management

e ESCOP 8: Topography and Landscaping

e ESCOP 9: Air Quality Management

e ESCOP 10: Noise and Vibration Management

e ESCOP 11: Protection of Flora

e ESCOP 12: Protection of Fauna

e ESCOP 13: Protection of Fisheries

e ESCOP 14: Road Transport and Road Traffic Management
e ESCOP 15: River Transport Management (if applicable)
e ESCOP 16: Construction Camp Management

e ESCOP 17: Cultural and Religious Issues

e ESCOP 18: Workers Health and Safety

e ESCOP 19: Construction and Operation Phase Security
e ESCOP 20: Operation of Heavy Equipment Management
e ESCOP 21: Excavation/Dredging

e ESCOP 22: Lifting and Material handling

e ESCOP 23: Hazardous Waste

b) Construction Environmental and Social Action Plan

The ESMP to be produced as per ECR 2023 for this study during ESIA Study would be used as the C-
ESMP for the contractor. The Contractor would prepare a ‘Construction Environmental and Social
Action Plan’ (CESAP) demonstrating the way they would comply with the requirements of site-specific
management plans, ESCOPs and the mitigation measures proposed in the ESMP of this ESIA Report.
The CESAP would be submitted within 90 days of Contractor’s mobilization and would have to be
approved by the Engineer before commencing any works. CESAP would form part of the contract
documents and would be used as monitoring tool for compliance. Violation of the compliance
requirements would be treated as non-compliance leading to corrective actions or otherwise
imposing penalty on the contractor.
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c¢) Job Hazard Analysis (JHA)

Job hazard analysis (JHA) have been conducted for each construction component focusing on job tasks
to identify hazards before they occur. It has focused on the relationship between the workers, the
tasks, the tools, workers and community, and the work environment. Ideally, after identifying
uncontrolled hazards, steps should be taken to utilize hierarchy of control: elimination, substitution,
engineering controls, administrative controls, and personal protective equipment, to minimize them
to an acceptable risk level. Many workers are injured and killed at the worksite every day. The JHA
would be one of the components of the larger commitment of the Contractor’s health and safety
management system. The study has identified the job hazards related with this project may include:

e Jobs with the highest injury or illness rates;

¢ Jobs with the potential to cause severe or disabling injuries or illness, even if there is no
e history of previous accidents;

e Jobs in which one simple human error could lead to a severe accident or injury;

e Jobs that are new or complex to the construction or have undergone changes in

e construction processes and procedures; and

e Jobs complex enough to require written instructions.

d) EHS in Method Statement

The Contractor would include an EHS Chapter in each Method Statement. This EHS section would be
based on the JHA and environmental and social issues of the site and specific to construction methods
to be followed by the Contractor. This section would be reviewed by the EHS Specialists of the
Engineer/Construction Supervision Consultant (CSC) and confer approval along with other technical
parameters to be reviewed by the engineering team of the CSC. Each revision of the method statement
should also be reviewed by the EHS Specialists, and their concurrence would be required to get them
approved.

e) Request for Inspection

Poor temporary structures such as scaffolds, stairs, cofferdam, and ladders are the major causes of the
accidents in construction stage. For technical verifications of the temporary structures, specifications
in the bidding documents define the material, stability, strength, and deflections of each temporary
structure. However, this clause is often ignored in the construction industry as the focus is the
permanent structures. Therefore, a Request for Inspection (RFI) for temporary structures would be
required, as a pre-requisite for the readiness of site. This study has identified the structures those are
required to be requested for inspection.

f)  Environmental Monitoring Plan

Implementation of the ESMP and related sub plans requires monitoring to be conducted throughout
each stage of the Project. Some of the measures in the ESMP are straight-forward to monitor while
some needs specific parameters and indicators to be measured for monitoring at certain frequencies.
Regular monitoring of different indicators would be able to evaluate the impacts.

L. ESMP Compliance and Effect Monitoring

With the aim of identifying the policy gaps between GoB and the World Bank’s ESF, the relevant rules,
regulation and policies have been critically reviewed for each sub-project interventions. In addition,
ToR states to assess a gap on E&S systems among WB ESF, Indian LOC and ADB. It is envisaged that
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E&S policies of these organization might have a major gap with ESF. Their policies will be insufficient
compared to ESF in different aspects, especially the occupational health and safety, Gender and Sexual
Exploitation and Abuse, Sexual Harassment, and biodiversity conservation. The findings can be
illustrated in a tabular format for better understanding. The institutional survey and KlIs which are to
be conducted for the purpose of capacity assessment shall also be helpful in this case. The findings of
the capacity assessment will complement the policy gap analysis as well. The GoB rules, regulation,
and policies are to be included in this study are - i) related to environmental conservation and
protection, ii) related to water management, iii) related to labor, and occupational health and safety,
iv) community health and safety, v) land acquisition and resettlement, vi) gender and gender-based
violence, vii) disaster management, viii) navigation, dredging and management of dredged materials,
etc. CEGIS has developed a harmonized safeguard policy that would be implemented to prepare the
financing.

M. IEE/ESIA, and Environmental Clearance Certificate (ECC)

To obtain the Environmental Clearance Certificate (ECC) for the proposed project, it would be
required to apply along with the Initial Environmental Examination (IEE)/ESIA report to the
Department of Environment (DoE). According to the Environment Conservation Rules 2023, the
Project Proponent should submit the application. However, CEGIS would assist the Proponent in
preparation of the application package and make necessary presentation on the ESIA report (if
requested by the DoE).
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Annex 2: Relevant Operational Policies and Directives of The World
Bank

OP/BP 4.01 - Environmental Assessment

Operational Policy 4.01 (OP 4.01) is one of the ten safeguard policies of the World Bank, which
provides the Environmental Assessment (EA) guidance for the lending operations. The OP 4.01
requires the borrower to screen projects upstream in the project cycle for potential impacts.
Thereafter, an appropriate EA approach to assess, minimize / enhance and mitigate potentially
adverse impacts is selected depending on nature and scale of project. The EA needs to be integrated
in the project development process such that timely measures can be applied to address the identified
impacts. The policy requires consultation with affected groups and NGOs to recognize community
concerns and the need to address the same as part of EA.

OP 4.04 - Natural Habitats

OP 4.04 sets out the World Bank’s policy on supporting and emphasizing the precautionary approach
to natural resource management and ensuring opportunities for environmentally sustainable
development. As per this policy, the Bank does not support projects that involve significant conversion
or degradation of critical natural habitats. As per this policy, the Bank does not support projects that
involve significant conversion or degradation of critical natural habitats. Projects involving non-
critical habitats are supported if no alternatives are available and if acceptable mitigation measures
are in place.

OP 4.09 - Pest Management

The Policy OP 4.09 provides the guidance for supporting a strategy that promotes the use of biological
or environmental control methods and reduces reliance on synthetic chemical pesticides. In addition,
it promotes and supports safe, effective, and environmentally sound pest management. With respect
to the classification of pesticides and their specific formulations, the Bank refers to the World Health
Organization's Recommended Classification of Pesticides by Hazard and Guidelines to Classification
(Geneva: WHO 1994-95).

The following criteria apply to the selection and use of pesticides in Bank-financed projects:

a) They must have negligible adverse human health effects.
b) They must be shown to be effective against the target species.

¢) They must have minimal effect on nontarget species and the natural environment. The
methods, timing, and frequency of pesticide application are aimed to minimize any damage to
natural enemies. Pesticides used in public health programs must be demonstrated to be safe
for inhabitants and domestic animals in the treated areas, as well as for personnel applying
them.

d) Their use must take into account the need to prevent the development of resistance in pests.

OP 4.10 Indigenous Peoples

The World Bank policy on indigenous peoples, OP/BP 4.10, Indigenous Peoples, underscores the need
for Borrowers and Bank staff to identify indigenous peoples, consult with them, ensure that they
participate in, and benefit from Bank-funded operations in a culturally appropriate way - and that
adverse impacts on them are avoided, or where not feasible, minimized or mitigated.
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Relevant Operational Policies and Directives of The World Bank

OP 4.12 Involuntary Resettlement

Involuntary Resettlement is triggered in situations involving involuntary taking of land and
involuntary restrictions of access to legally designated parks and protected areas. The policy aims to
avoid involuntary resettlement to the extent feasible, or to minimize and mitigate its adverse social
and economic impacts. It promotes participation of displaced people in resettlement planning and
implementation, and its key economic objective is to assist displaced persons in their efforts to
improve or at least restore their incomes and standards of living after displacement. The policy
prescribes compensation and other resettlement measures to achieve its objectives and requires that
borrowers prepare adequate resettlement planning instruments prior to Bank appraisal of proposed
projects.
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Annex 3: Assessment of Potential Risks and Impacts

Potential risks and impacts would be calculated based on the magnitude and sensitivity. The
methodology of assessing potential risks and impacts is given below:

A3.1 Assessing the Magnitude of an Impact and Risk

The magnitude of each identified impact and risk is assessed based on five parameters including: i)
duration of the impact (temporal aspect); ii) spatial extent of the potential impact, iii) reversibility of
the impact; iv) compliance to national and international standards; and v) likelihood of impact
occurring. A qualitative scoring technique of quantification is adopted to assess the magnitude of an
impact assessing these five parameters. A Likert scale is developed (Table A3.1) to assess the degree
of each parameter. The scale had a maximum score “4” which is labelled as “High” and minimum score
“1” which is labelled as “Low”. A word scenario was also developed to guide quantification of each
parameter. Once the assessment of each parameter is completed for an impact, a composite score for

each impact is calculated summing scores of all five parameters.

Table A3.1: Definition of the Magnitude Classes and Parameters

Qualitative Scale to Quantify the Parameter (Corresponding Score is in

Parameter Parenthesis)
High (4) Substantial (3) Moderate (2) Low (1)
Duration of Long term Medium Term Limited to Temporary with no
potential impact | (More than 15 years) | (5 to 15 years) construction detectable potential
period impact

potential impacts

occurring

Spatial extent of | Widespread far Beyond Within project Specific location within
the potential beyond project AOI immediate AOI project component with
impact project AOI no detectable potential
impact
Reversibility of Permanent, requiring | A year or so + Baseline returns | Baseline remains almost
potential impacts | considerable some naturally or constant
intervention to return | interventions = limited
to baseline baseline intervention
Compliance to Breaches national Complies with Meets minimum | Not applicable
Legal Standards | standards and or limits given in national
before Mitigation | international national standard limits
Measures guidelines/ standards but or international
obligations breaches guidelines
international
lender guidelines
in one or more
parameters
Likelihood of Certain Likely Occasional Unlikely to occur

The scoring criteria of the assessment of the magnitude of potential risks and impacts is given in the
following Table A3.2.
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Table A3.2: Scoring Criteria for Magnitude Assessment

Magnitude of Impact Composite Score to Define Magnitude of an Impact
High (H) 16 -20
Substantial (S) 11-15
Moderate (M) 6-10
Low (L) 0-5

A3.2 Assessing the Sensitivity of a Receptor

The sensitivity of a receptor for each impact has been assessed based on the capacity or features
(including proximity/numbers/vulnerability etc.) of the receptors to handle or tackle an impact. A
four-level qualitative scale defining the sensitivity as “low”, “moderate”, “substantial” and “high” is
developed to assess the sensitivity. The definitions of the sensitivity classes are outlined in Table

A3.3.

However, in case of biodiversity risk assessment, the sensitivity has been defined following the ESS6
considering critical habitats or a species triggering CH criteria would have high sensitivity and the
moderate habitat would have lower sensitivity.

Table A3.3: Definitions of the Sensitivity Classes

Sensitivity Class Definition

Vulnerable receptor with no capacity to absorb proposed changes or minimal
opportunities for mitigation.

High (H)
Biodiversity Risk Assessment: If the receptor (species, or biodiversity feature or
habitat) is triggering Critical Habitat Criteria
Vulnerable receptor with little capacity to absorb proposed changes or limited
opportunities for mitigation.
Substantial (S)

Biodiversity Risk Assessment: If the receptor (habitat) is categorized as natural
habitat and provides supports to vulnerable species (EN and CR)

Vulnerable receptor with some capacity to absorb proposed changes or moderate

opportunities for mitigation
Moderate (M)

Natural or modified habitats with anthropogenic pressure and decreasing trend
of habitats (or population) with biodiversity value

Vulnerable receptor with good capacity to absorb proposed changes and/or good
Low (L) opportunities for mitigation

Modified habitats with occurrence of no important species

A3.3 Assessing Significance of an Impact

The significance of an impact (without mitigation) was assessed by its magnitude and sensitivity. A
cross-tabular matrix is developed to assess the magnitude qualitatively.

The significance of an impact was evaluated following a four-level scale which is determined by a cross
tabular matrix between magnitude and sensitivity Table A3.4 and Table A3.5.
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Table A3.4: Cross-tabular Matrix for Assessing Significance of an Impact

Sensitivity of Receptors

Magnitude of Impact
High (H) Substantial (S) Moderate (M) Low (L)
High (H) Substantial (S) Substantial (S) Moderate (M)
Substantial (S) Substantial (S) Moderate (M) Low (L)
Moderate (M) Substantial (S) Moderate (M) Moderate (M) Low (L)
Low (L) Moderate (M) Low (L) Low (L) Low (L)

Table A3.5: Significance of the Impact

Significance Class

Substantial (S)

Word Description

The resource/receptor are highly sensitive to the impacts/risk and would likely
experience a high magnitude impact that would endure for a long time, extend over
alarge area, exceed national/international standards, endangers public health and
safety, threatens a species or habitat of national or international significance,
and/or exceeds a community’s resilience and ability to adapt changes. The Project
may have difficulty in complying with the applicable ESF requirement, and
significant mitigation would likely be required.

The resource/receptor would experience a clearly evidential change from baseline
conditions and would approach but not exceed applicable standards. The Project
would comply with the applicable ESF requirement, but mitigation would be
required.

Moderate (M)

The resource/receptor would experience a noticeable effect, but the
magnitude of the impact is sufficiently small (with or without

mitigation) that the overall effect would remain well within applicable standards.
The Project would comply with the applicable ESF requirement, but mitigation may
be required.

Low (L)

The resource/receptor would experience a noticeable effect, but the magnitude of
the impact is sufficiently small (with or without mitigation) that the overall effect
would remain well within applicable standards. The Project would comply with the
applicable ESF requirement, but mitigation may be required.
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Annex 4: Methodology for Development of Environmental and Social
Management Plan

Introduction

The ESMP has described the site specific environmental (physical and biological), health, safety, and
social management plan of all the sub-Projects which have been prepared based on ESMP
implementation practices followed in other World Bank funded projects and good international
industry practices (GIIP). The ESMP has been prepared for all the stages of the Project implementation
namely: Pre- construction, Construction and Post- construction/ Operation stages.

Objectives of ESMP

The basic objective of the ESMP is to manage the site-specific adverse risks and impacts of the
proposed project interventions by applying a mitigation hierarchy that would avoid, minimize, and
mitigate these risks and impacts on the environment, workers, and community during all stages of
project implementation. Where significant residual risks and impacts remain, compensation/offset
has been applied. The specific objectives of the ESMP are to:

e Facilitate the identification and implementation of mitigation measures following the
mitigation hierarchy.

e Maximize potential project benefits, mitigate negative impacts, and control risks.

e Address occupational and community health and safety hazards and corresponding
control measures during construction and operation stages.

o Identify responsibilities for implementing agencies (BWDB and BIWTA), contractors,
consultants, and other members of the project team for the environmental, health, safety,
and social management of the Project; and

e Define a monitoring and supervision mechanism and identify monitoring and inspection
parameters to:

0 Ensure the complete implementation of all mitigation and control measures,

0 Ensure the effectiveness of the mitigation and control measures.
Environmental Management Plan

A. Fisheries Management Plan

Shrimp farming related impacts have been assessed and necessary mitigation measures have been
identified, and corresponding management plan have been given under this study in light of National
Shrimp Policy 2014 and Hatchery Act 2010, and Environmental, Health, and Safety Guidelines
(Aquaculture) of IFC 2007. By any means the project triggers CH criteria of OP 4.04/ESS6, this study
may consider the critical habitat assessment (with the tripartite discussion among DoF, WB and
CEGIS) and proposes that the Department of Fisheries would be engaged to explore opportunities for
development of mitigation to improve the protection of the concerned fish (if any). An overall risk on
shrimp and fisheries have been assessed and accordingly a set of mitigation measures will be
proposed by following the OP 4.04/ESS 6.

The fisheries management plan have been developed with the aim of protecting fish. The overall
significant loss of fish biodiversity and degradation of riverine habitat condition of the project area for
sustaining fisheries resources have been accounted as well.
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The following issues but not limited to, were considered for fisheries management:

e The bio-periods like breeding, spawning, nursing, recruitment, and grow-out time of
dominant fish species need to be identified and calendared so that their respective
grounds can be looked after with due care.

o The fish grazing, breeding, spawning, nursery, and grow-out grounds of the river need to
be identified and protected as well.

e (Care would be taken to avoid locations of significance and bio-periods for major
construction works specially dredging works.

e Ecologically rich river reaches and places like “Kole” (Embankment in the young Char
land) and activities for fishing restrictions in those reaches or places, for improving the
fish resources of the river will be identified (if any).

e Fishing management modes will be identified near the construction and re-excavation
works by modifying aquatic environment to attract the fishes near the structure.

e (Change in design of canal, embankment, sluice gate, etc. repair and construction would be
considered to allow lateral migration of fish during tides and to make the structures more
fish and shrimp friendly.

B. Waste Management Plan

PIU/PMU/Consultant would ensure that all construction wastes from the project are properly
managed in accordance with applicable laws and regulations, company policies, and World Bank
adopted OP/BP (OP 4.09) and ESS standard. Having a Waste Management Plan (WMP) in place would
help to prevent accidental release of wastes by construction interventions and would help to develop
disposal methods for each waste generated during Project activities.

The WMP includes:

e Description of the types of wastes which would be generated
e Waste minimization opportunities
¢ Waste management methods

e Record keeping practices, including manifest and waste tracking forms

As with the above, each subcontractor would have their own WMP, or similar (e.g., Garbage
Management Plan), but PIU/PMU/Consultant would ensure that all waste is managed in accordance
with the applicable standards.

C. Biodiversity Action Plan

To meet the requirement of OP 4.36/ ESS 6, it is proposed to provide a clear set of actions and
responsibilities to minimize and mitigate potential impacts to biodiversity for the project, deliver net
gains for Critical Habitat values, and to define required monitoring and evaluation, a Biodiversity
Action Plan (BAP) have been developed. The BAP includes a Biodiversity Monitoring and Evaluation
Plan (BMEP) and cover all phases of the project life cycle. Development of the plan and monitoring
activities include integration of specialist experts who have been studying key biodiversity features in
the project influenced area. BAP also includes the suggested actions to support long-term protection
of the area.

Wildlife survey in the program influence area is proposed to be carried out to monitor the changes in
their status, composition, distribution, and diversity. Especially, survey for sensitive species (e.g.,
fishing cat) and groups (herpetofauna) is recommended to know the changes or alteration in their
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ecology and behaviour. The survey can be performed in the project area through employing a set of
methods such as- transect line, plot count, point count, focal animal sampling, setting camera traps
etc. and include consultation. The appropriate survey method would be selected by the specialist
appointed by the PIU.

This BAP would be implemented by the Contractor that would be monitored by DoF/Consultant, but
the consultant would help to develop the plan and take part in the ongoing monitoring and evaluation
during the construction phase.

Social Management Plan

A. Compensation Plan to be Covered by RAP

A Resettlement Policy Framework (RPF) have been developed in accordance with OP 4.12 /ESS5 to
guide the RAP which will be prepared before implementation of the project. The RAP would detail the
compensation plan. National regulations and World Bank ESF would be applied for compensation.
Following Project Affected People (PAPs) are eligible for compensation if there is any:

e Persons who have formal legal rights to land or assets;

e Persons who do not have formal legal rights to land or assets, but have a claim to land or
assets that is recognized or recognizable under national law; or

e Persons who have no recognizable legal right or claim to the land or assets they occupy or
use.

In other words, the compensation plan would be inclusive; all affected persons would be covered,
compensated for lost assets, and assisted in relocation and resettlement, following the Resettlement
Policy Framework (RPF). The non-titled persons would be provided resettlement assistance in lieu of
compensation for the land they occupy and other assistance, if they occupy the project area before the
cut-off date, established by the project authority.

Furthermore, all persons of the above categories (a, b, and ¢) would be compensated for loss of any
assets such as land, crops, structures, trees, business, employment, livelihood, accessibility, etc. Thus,
PAPs include all categories, irrespective of their status or whether they have formal titles, legal rights
or not, squatters or otherwise encroaching illegally on land, are eligible for assistance if they occupied
the land or had used of it before the entitlement cut-off date. All PAPs, thus, will receive (i)
compensation (as required, to match replacement value), and/or (ii) replacement land, structures,
seedlings, other resettlement assistance such as shifting allowance, assistance with rebuilding
structures, compensation for loss of workdays/income.

Structures located in GoB land, if displaced, have been entitled for compensation under the policy of
the Project as determined in the entitlement matrix of RPF. Vulnerable PAPs were qualified for
additional assistance to facilitate relocation and restoration of their livelihoods. Non-vulnerable
households with land and/or structures affected would be entitled to compensation for lost assets at
replacement costs and assistance for shifting and reconstruction of the structure. Any structure not
directly used by a non-vulnerable household i.e., rented-out for income have also been qualified for
additional resettlement assistance.

33



Methodology for Development of Environmental and Social Management Plan

B. Sexual Exploitation and Abuse and Sexual Harassment Risk Mitigation Action Plan

A standalone Sexual Exploitation and Abuse and Sexual Harassment (SEA-SH) Risk Mitigation Action
Plan has been prepared for this Project. The SEA-SH Risk Mitigation Action Plan includes the
followings:

e Gender Action Plan

e Sensitizing the IAs and Integrating the SEA-SH into the DPP and PAD
e Integrating SEA/SH into the Bidding Documents

e C(Create awareness on SEA-SH and GBV

e Addressing SEA/SH-related risk in program

e Stakeholder consultations and Disclosure on SEA-SH action plan in the project area SEA-
SH prevention and response service mapping

o SEA/SH sensitive channels for reporting in the Grievance Redress Mechanism (GRM)
e Operating Procedures and Response Protocol

e Enforcement of a Code of Conduct

As a part of prevention, training and information campaigns should be put in place for all project
personnel and PoC. Training and information campaigns may include the distribution of information
sheets, posters and videos, or community meetings, focus group discussions, etc.

Beside that the project includes a general Code of Conduct (CoC) as well as a Labor Code of Conduct,
covering the SEA/SH related risks for the contractors, sub-contractors, and all project
workers/officials who would be employed under the project.

C. Stakeholder Engagement Plan (SEP)

Since it is essential that stakeholder engagement and consultation is mandatory during the project
planning, implementation, and operation stages, a standalone Stakeholder Engagement Plan (SEP) has
been prepared alongside the ESIA. The SEP complies with the GOB regulations and the WB’s OP
4.04/ESS 10. The SEP outlines the ways in which Project would engage all stakeholders - for example,
national /regional stakeholders, PAPs, vulnerable communities, different interested groups, local
community people, different occupational groups, women'’s groups, laborers, and contractors, and
provide them with a mechanism through which stakeholders can raise concerns, provide feedback, or
make positive and negative comments about project related impacts and benefits.

D. Grievance Redress Mechanism (GRM)

The Implementing Agency (IA) would establish a standalone Grievance Redress Mechanism (GRM) to
address the stakeholder complaints and grievances, including resettlement associated with the
Project. Under OP 4.12, grievance mechanisms must be appropriate and accessible. The GRM is
intended to address issues and complaints in an efficient, timely, and cost-effective manner. The GRM
would be two-tiered, i.e., Field level and Project level to receive, evaluate, and facilitate the resolution
of affected people’s concerns, complaints, and grievances. The GRM aims to provide a time-bound and
transparent mechanism to receive and resolve social and environmental concerns linked to the
project. The GRM has been elaborated in the SEP prepared for the project.

In addition to this general GRM, a separate standalone Labor GRM and SEA/SH responsible GRM have
been suggested. The GRM model is based on the Project Level GRM Model of Good Practice Note of the
World Bank. The details of the GRMs have been described in the SEA/SH Action Plan, LMP, RPF and as
well as in the SEP prepared as a standalone document alongside this ESIA.
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E. Laborer Management Procedure

The Labor Management Procedures (LMP) has been developed to ensure proper working conditions
and to manage the main labor requirements and risks under the proposed Project. The LMP has set
out the approaches and measures to meet and mitigate the national requirements as well as the
objectives of the WB’s Environmental and Social Framework, specific objectives of World Bank newly
adopted ESS2, ESS4 and also the Equator Principles by Equator Principles Financial Institutions
(EPFIs).

This LMP has been developed to achieve the following specific objectives:

e To ensure workplace safety and health.

e To provide sufficient treatment, non-discrimination, and equal opportunity for project
workers irrespective of sex, race, or ethnic identity.

e To protect project workers, including vulnerable workers such as women, persons with
disabilities, children (of working age, per National law and the ESS2 of the World Bank
ESF) and contracted workers and primary supply workers, as applicable.

o To prevent the use of all forms of forced labor and child labor.
e To provide project workers with accessible means to raise workplace grievances.

o To mitigate the risks of Sexual Exploitation and Abuse and Sexual Harassment (SEA/SH)
in the workplace

e The assigned contractor will be responsible to implement the LMP that will be monitored
by IA/Consultant.

F. Emergency Response Plan (ERP)

Consultant has prepared a plan to assist Implementing Agency (1A) to develop the ERP that would be
implemented by Contractor/subcontractors to respond in a safe, rapid, effective, and efficient manner
to the potential incidents that might result from the project activities. Emergency response operations
are designed to directly address all emergency situations and their consequences, and establish
command and control over the incident scene, ensure the safety of responders, develop plans of action,
and facilitate communications.

Emergency situations to be addressed in the ERP includes:
o Spills (diesel, chemical spills, etc.)
e Fire and/or explosion
e Personnel (injuries, fatalities, missing person, etc.)
e Evacuations
e Natural disasters (hurricane, earthquake, etc.)
e Transportation - personnel or equipment (vessel collision, etc.)
e Security (kidnap/extortion, piracy, etc.)

e Media/public relations (could result from any of the incidents above)
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The ERP includes:

o Response Procedures
¢ Key Contacts (within and outside of DoF and Construction Engineer)
¢ Notification Procedures

e Medical Evacuation Plan (MEDEVAC)

[t is likely that each Contractor/subcontractor will have their own specific ERPs, but it would be the
responsibility of DoF/Consultant to ensure that all scenarios are covered and each contract is working
together in the event of an incident (as necessary).
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Annex 5: Specification of Substation, Associated Distribution Line, and
Generator
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Final Estimate for Supply and Installation of all material to make an overhead H.T cable
line, Electric Substation and LT distribution system.

Sk Desenptions of items Measuremont | Quantity
No Unit
0 11 KV SWITCHGEAR (VCEB) for 1600 XVA Substation Set o

Sheet stoel metal dad. dust and vormia proof, powder coated, froa
standing, floor mounting Indoce type HY Switchgear with 11 KY 505z
Ihree phase, 630 A hard drven cloctrolytic copper bus bary, provided
bottom ghod

plate and front door gasket and equipped with:

1IN0 AR A, 11KV, bresking curront 20 KA (3 sec )

moking carrent S0 KA 50 Nz, TP Fixed Type Vacuum Greuit Breaker
with motor eperated mechanisin with dosiag solonced shunt releases,
auxdillary contac s SNOG « SRC and Hmdt switch (1 80+ 1 NC) for
indicatbon "Closing spoing charged® meachaniosl on /ol /1eip /odicator

Vacuum Inteccupter: EATON/MEM / Darmaon & Smith/ Merlin Gerln/
Alb/Schaelder or equivalent product of UK/ France ¢ Gevmany/ ltaly/
LISA.

2Nos. Cost resin insulated, double pole, Fotentsal
Transformer, ratio: 13/11 KV, Qass 0.5, 50 VA,
(1 upen delta connection),

Materia] Spoactfication

15et 11KV HRC Fuse for FT pelisary peotection

1Mo, NCH of adegaste rating for PT Spccalury protection

Made

MEM/ Borman & Smith/ Merkn Gerin/ ARE o¢ squivalent product of
UK/ Franco/ Genanny/ taly/ USA)

ANos. Cast resin insuloted 11 KV dry type donbie 0.5 Chssdore CT with
Ratio: 100/5A

Material Specitication:

2Nos. Ammeter, { - 100 Awsth selector switch

1Mo Volometers, 0 < 15 KV, with selector switch

1No. Triple pole. digital iniroproceszor controlled
IDMT Reday with adustablo minimum tinee sotting
foe over curvent, earth fault and short droalt protection

Origan : MEM /S Dooman & Smith/ Merlin Germn)/ ABE/Slemens or
equivialent product of UK/ Frano/ Gormany)/ Haly/ USASEL)
Materinl Spedification
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2Nos, ON and GFF/TRIF Push Buatton Switch,
2Nos. Indicating Lamps ON and OFF /TRIP Switch
1No Panel Heater.

dNos, Phase Indicating Lamp (R/Y/H)

02 | OIL IMMERSED TRANSFORMER- 1401 KVA 11 /0415 KV : Seot [}
Supply of following oll-knmersed, netural alr cooled, 3- phase, SCHz,
11/0415 KV & 0.24 KAVA indoor type distribubion transformer of
DYN11 vectoe group complete with two windings of high conductivity
copper having perosntage impodance 4- 6.5%, basic impulse insalation
lewved 75 kv, Diedectrio strength 28 KV (for 1 min,), HT & LV poroelain
bashings, manwal § position standard tup chaager, conservator,
therinometer, oil inlet & outlet valves, oil Jevel indicator, dehydrating
breather, HMing fugs, carthing Terminaks, wheel, datih plate etc. Properly
painting suitable for operation ot 40+ ¢ ambient temperature with
meRKinuwm tem pasature rise 60+ ¢, Jocally manufsctured and tested in
Fangladesh as per NEMASVDE/IEC/BS standards

3 HT Bushing and 4 LT Bushings arranged ca tank side and sustable for
LT bus duct connection and separate neutrl sarthing bushing would
brought oo tank séde, conservator, ol Teved indicator, deain and Mling
valves, lifring lugs, bi-directional vollers, with first filling of oil In
tramsformer ace. to VDE/IEC/ DIN standaid,

Technical Data:

Rated Gapacity : 1600 KVA

Rated Frequency ' 50 Hz

Daty : Continuousy

Rated Voltage ;

Frimary : 11000 V

-Secandary : 415V

Cocling : ONAN

Comnection(HV/LV] 1 Delta/Star

Yector Groap : Dyn 11

Tap changer om W1 Side : £ 2.5%, 5%, 7.5%

Ambdent Temparature : 40°C

Temperature rise.-

i O - o0 C {Max)}

-in Coil 1 65°C [Max)

Star potnt brought

Insulation Level (HV/LV) : 75/ 28KV (rms)

Anxiliary supply : 220V AC and 110V DC

out & loadable up to : 100%

Max. service altitude : 1000 Meters

Installation : Indoor foutdoor

No load losses - 1440 W

Full load Josses : 17700 W

Impedance « 6% (approx)

Actessories:
Silica gel breather
Thes o erer
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Off load tap changer

0i] Level Indicator

Buccholz Relay

Mauterial Specification:

Core, Insukiting Materials,

Copper Strep

Off lowd tap changer

Buchholz Relay

Origin: Nippon Steel/ Woidmun/ Comem SPS MEM/ Dorman & Smith/
Marlin Gerin/ ABB or equivabens prodact of UK/ France/ Germeany/
Itaky/ USAS Japan/ Switzerdand/ [ taly.

LT SWITCHGEAR (2500 A) St a1
Sheet steel chad, dust and veruin proof, powdes toated,
free standing, floor moanting type, 415V, 50 Hz Indoor
type Low Teazion Switchgear Panel with 2500A, kard
drawn electrolytic copper bus bars, TPN & E eguipped with

Incoming:

1 No, 25004, n6 KA TP, ACH with store - energy spring
charge operting mechanism (Motor Operated] and
mlcroprocessor controlied OFC, and short-cirowit
Releases and shunt refesses,

3 Nos. Current Transformer. ratioc 2500/5A, (.5 Class
with suitable burden

1 No. Digital Arometer, O - 25004,

1 Ko. Digltal Voitmeter, 0- 500V

3 Nos, Phase Indicatmyg Lamp

2 Mos, ACH ONJOEF Indicating Lamp

1 No, DP, MCH for control ¢ircuit protection
1 Set Controd Fuse

Outgoing |

1 Nos, 600A J6KA TP, MCCE with adjustsbie thermal
overload and adjustable magnetic short-clecult releases

4 Nos. 4004, J6KA TP, MCCE with adjustable thenmal
werload and adjustable magaetic short-circoit releases

2 Wos, 3204 J6KA TP, MCCB with adjustabile thermal
overload and adjustableo magnetic shoet-clroult raleases

3 Nos, Z50A, 36KA TP, MCCE with adjustahle thermal
overload and adjustable magnetic short-circuit releases

3 Nos, 2004, 36KA TP, MCLE with adjustable tharmal
overload and adjustable magaetic short-crcuit roleases
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3 Nos. 1604 T6KA TP, MCCB with adjustable thermal
ovetlosd and adjustable magnetic shortolroals relesses

3 N0s. 125 A 16KA TP, MCCB with adjustable thormul
overlead nnd sdpastable maguetic short-clronlt relesses

2 Nos, 63A, 16KA TP, MCCH with adjustable thecinal
averload and adfastable magnetic short-clemit relessos

3 Nos, 50A. 16KA TP, MCCH wirh adjustabie thermal
ovelosd and sdjpustable magnetic short-civonin relesses

3 Nos. 634 16KA, DF, MCCR with adjustable thermal
overload and adjustable magnetic short-clrcalt releases

3 Nog, S0A 16KA DP, MUCE with adjustable thormal
overiond and adpustable magnetic short-clrmit releases

4 Nos. 32A, 16KA DF, MOCE with adjustable thermal
ovesload and adpustable magnetic short-circuit releases

3 Nos. 20A 16KA DF, MUCE with adjustable thermal
overlead and adjpustable magnetic short-clerult roloases

3 Nos. 16A, 16KA DP, MCCB with ndjustable thermal
oved losd and adjustable magnetic short-cirruin relesses

3 Nos. 104, 16KA, OF, MCCE with adjustable thermal
ovesload and adfustable magnetic shoct-circait releases

4 | 950 KVAR AUTOMATIC PFIPLANT With 1600A, 65K TP, ACE : Sat a1
Supply of following 4315 valt, 3 phase, 50 Hz, 950 KVAR

Indoor type Automatic powes factor i provement plant complete with
TP bus - bars and earth block, micro processor cantrodled a nto power
factor correction relay with digital BF reading display, capacitor band,
contactor,

fuse, ON indicators for every stage of capadtor bank {except directly
ronpected one) ete. shall be manufactured & tested as per NEMA/ VDE/
ICE/ 15/ BSS standard assembled in 16 SWIG sheet steel clad dust &
varmm proof free ssanding. foor mounting, epaxy resin powder coat
painted cabinet as por robevant 1EC standards and as per approval &
arcegtance of the Engineer.

Fowes Factos Improvesnent

Flant, comprising:

4 nos. 415 V, 750 Amps hard drawn electrolytic copper bus-bayx.
1No 25 KVAR Bank of T dry type Power

Capacitors with bailv-in discharge resister (Fixed)

Type: MXFG
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1Ko 25 KVAK Bank of TF dry type Power
Capacitors with bullt-dn discharge resistor
Type: MXP'G

TR0 100[4X25) KVAR Bank of TP dry type Powey

Copacitors with bult-n discharge resister

Type: MKPG

AN0s, 50[25%2) KVAR Bank of TP dry rype Power
Cagacitors with budlt-dn dischange resistey

Type: MXPG

1Ko 17 Stage, Automatic Power Factor Corvection
Relay with interlocking awthiary relay
Type: FFR 120

1No, TF magnetic Contactar with unlimited peak carrent for 25 KVAR
Type: VA 30-30-310 RA

4Nos, TP magnetic Contactor with Uslimbtad peak curvent for S0 KVAR,
Type! VA TS-30-11 RA

14 Nos. TP magnetic Contactor with anlimited peak cusreat for 100
KVAR, Type: UA75-30-11 RA

3% Nos of HRC fuse of adeguate rating

12 Nos Indicating Lamyps

1 Set of Control fuses

1 N, 1600A, GSXA TP, Fixed type ACB with store energy spring charge
aperating mochaniam (Motor Opecated) and microprocessor controlled
adjustable O/C and short-circuit releases and shunt releases with
RO ZNC suxilbary contact

FOR PFI IRCOMING

1 No. Digital Ammeter, 0 - 1600 A

1 No. Digital Voltmeter, O - 500 V

3 Nas. Indicating Lamps

Aditivoal

PFC Relay 12 Stage Micro- Znos

HRC Fuse-100/63/25A 72 nos

Drof Out Fuse 0OA 6 nos

CI-1000/5 6 nos

CT-1200/% énos

Malti Meter Selec 4 nos

Capacitor 1 KVAR 2 Pes

Capacitor 2 KVAR 2 Pes

Capacitor 3 XVAR 2P

Capacitor § KVAR 2 Pes

Capacitor 7.5 KVAR 2 Prs

Capacitor 10 KVAR 2 Pes

Origin: Electronicon/ MEM / Darman & Smith / Merlin Gerin/ ABB or
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eqquiva lent product of UK/ France/ Germany /USA / Switzerland/ Haly,

05 | 11 KV DROPOUT FUSE ; Ser o
Tochndcal Specification :

Hated Voltage (Nominal) - 11 kY

fated Madmum Voltage - 15 kY

Ratod Frequency : 50 Ha

BIL: 78 kY

Rated Current RMS - 1004

Interrupting Current RMS: 10 kA

Withstand Test Voltage

Dry, 1 Min=35kY

Wee, 10 sec. S0 kV

Supply of outdooe type deopout fuse complets with moanting
accessories e, manufactured by GEM Co. Ld. Bangladesh or equdvalent
product of USASUK/ Germany/ Switzerland/ France ocigin. (3 nos In s
sel|

D6 | 11 KV LIGHTING ARRESTOR . Set n
Technical Specification :

Rated Voltage (RMS) : 9 kV

Rated System voltage - 12 kY

Frequency = 50 He

Minidum Spork Dver (RMS) 1 14 kV

Maxinum Spark Over (RMS}: 40 kv

Maimum Impulse Spark (Crest) - 45 kv

Withstand Voltage

Woe, 10 ser. : 29 kV

Diy, 1 min,: 28 kV

Discharge 33 kY (Crest) : 5 kA

Impulse Carvent Withstand : 55 kA

Supply of outdoor type lightning arrester complete with mounting
accessories ete. manufactured by GEM Co. Lrd. Bangladesh or equivalent
product of USA/UK/Germany/ Switzerfand /France origin. (3 nes.in o
set]

07 | 3<phase putdoor type disconnecting switch; Sot n
Supply of 11KV, 50 Hz 3204, 3-phase oatdoor type disconnecting switch
having 75 KV BIL manulactured by GEM Co, Ltd. Bangladesh or energy
Yac or equivalent product of USA/EU countnes

08 | EARTHING FOR SUB-STATION: Sets 08
1) Earthing and olectrical instalkation with ZEI10 mom [1.57) dia Gl plpe
(earth electrode] having € 35 mm dia holes across the dia et 305 mm
intervil securely bonded by soldering with 2 nos. of No, 4 SWG HDBC
earth lead with washor nut bolts etc, sunk upto under mentioned depth
and protection of earth Jand by 12.7 mum (1,/27) dda Gl pipe upto plinth
level run at a depth of 0096 mm (Zt) below GL upto earthing blodk/
Transformer body to be earthed induding necessary connecting copper
sockets bolts nut Including additional vertical run of 12.7 mun Gl pipe
upta GL from 649 6mm (201) depth with blind socket for water pouring
facility ete. Complete for maintaining sarth resistance within 1 Chm,
Depth of bottom of main edectrode at 31 242mm {1025 ft) and length of
the electrode 30480 mm (1001)
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09 | Providing & fixing of earthmg block with S0mmx300 mmxtimm copper Nos 6

bar,

16 | TRANSPORTATION AND UNLOADING:
Supply all the machines and necessary equipment need 1o transpoet and
un-load as required to fabricate 160G KVA Sub-station.

Job 01

11 | SUBSTATION INSTALLATION:

Installation , testing & commisgioning of the Traostormer /lndoor type
LT/HT Switchgear/ PF) plast sod sl isaaribution bosrds on prepared
e, foundation with the help of nocessary [ MS aogle har 2"/ 2 for DBg)
tools & plants, skilled labow & 1ochnician as por direction of the E/C.

Job n

12 | PDE LOAD SANCTION: Old Substation Need to Replace By New KW 200

Substalon,

1010 KW

Existing Load Sanction 810 KW « Nead new Load Sanction 200 KW s

Include Everyihiog Like Load approval, demand Note Fes (Seaudty
Deposit), Eatimate and Fitting- Fixing Charge, File processing or any
other hidden charge.

13 | CT, PT, HT ENERGY METER SUPPLY, WIRING CHARGE (CT, FT, HT Job n
METER), HT METERING BOX:

Supply and installation of digital BT, Meterdng unit sssemlded n 16 &
18, 20 SWG sheet sreed dad, Dust & veemin prool, frees standing floor
mounting epoxy resin power oot painted cabiinet ag per relevant 1EC
standings @pproved by Electric Supply Otfice) complete with CT/PT/
Bus bar & necessary accassorles as cequirad for 1600 KVA sub-station
and testad by local edectric supply office with connection, Complete In all
respect as per direction of the Englneer-in-charge.

14 | HT CAELE:

Supply & lytng followlng HT/LT cabile through the prepared mrench
including connection with cable socket & heat sink for BT cable ete
complets as per direction of the Enginesr-in-charge. Cibles
manufactured by Govt, of Bangladesh owned/shazed (Eastern Cable Itd)
or equivalent manufacturered by the Vallid 1029007 cortifled company
having test cortiflcate acconding to redavant IEC standards from
BUET/CUET/ DUETY JEUET/RUET and fvom any Intarmationally
acoredited iIndependent laboratory.

FOX150 BM (XLPE) BT cable (CH) 13 KV line to HT meter, HT meter to
HI switchgear & HI' switchgear to Translonmesr.

Meter 160

15 | LTCABLE

Sapply & lying following HT/LT cable through the prepared wench
Including comnectian with cable socket & heat sink for HT cable etc
complote as per direction of the Engineer-in charge, Cables
manufactured by Gove of Bangladesh owned/shared (Eastern Calibe Ihd)
or egalvalent manulacturered by the Valid 1S0-9001 certifled company
having test certtlicate according to relevant IEC standarnls from
BUET/CUET/DUET /KUET/RUET and from any Internatianally
acoredited Independent laboratory.

10300 BM (415V, NYY) LT cable [Transformer to LT panel, LT panel to
PF1 & Transformes neatral busllinﬁto cnrthiq‘blod:]

Maotar 00
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16

LT CABLE:

Supply & lying following HT/LT cable theoagh the preparad trench
inctoding connection with cable socket & lweat sink for HT cable eqc
complete as per divection of the Englneer-in-charge, Cables
manufactured by Gose of Bangladesh owned /shared [Essseen Cabdo led)
or equivadent manufacturerad by the Valld 1IS0.5001 cestified company
having test certificate according to relevant IEC standands froen
BUETJCUET /DUET /XUVET/RUET and from any internatsonally
arcredited mdependent laboratory.

1Cx35 RM (415V, NYY) {Easrthling block to LT /HT panel. PFL, HT meter
ol )

Metar

100

17

LY CABLE:

Supply & lying following HT/LT cable through the prepared trendh
inctuding connaction with cable socker & beat sink for HT cabije eqc
complete 55 per direction of the Engineer-in-charge, Cables
nanufactured by Gove of Bangladesh owned /shared {Eastern Cable 1td)
or equivident manufacterecaed by the Valid ISO-9007 certified campany
having test certlficate according to relowant IEC standards from
BUET/CUEY; DUET /KUET/RUET and from any Internationally
acaradited mdependent labovatory.

Meter

700

ACK240 BM (415V. NYFGEY) cable (LT panel to all D8s rahle)

13

LT CABLE:

Supply & lving fellowing HT/LT cable through the prepared trench
Incloding connaction with cable sockot & heat gink for HT' cablo ote
romplete as per divection of the Engineer-in-charge, Cables
manulacturcd by Govt. of Bangladesh ovmed/shared (Eastern Cable Itd)
or eqquivalent manulfacturecod by the Vialld ISO-%101 certified company
having test cersificate according to relevant IEC standards From
BUET/CUET/ DUET /RKUET/RUET and from any Intersationally
acaradited ndepondent laboeatory.

ACx150 RM (415Y. NYFGRY) cable (LT panel to all DBs cable)

Meter

1450

19

LT CABLE:

Supply & lylng followlng HT/LT calle throagh the prepaced tronoh
inctuding connection with cable socket & heat sink for HT cahlo et
romplete as per direction of the Englneer«n-charge, Cables
manufactared by Gove. of Bangladesh owned fshared (Eastern Cable Itd)
or equivalent nmnu facturered by the Valid ISO-9001 certified rampany
having test certificate according to relevant [EC standards from
BUET/CUET/ DUET /KUET/RUET and from any intersationally
seoredited ndependent laboratory.

Meter

100

4Cx120 RM (415V. NYFGEY) cable {LT panel to all DBs cable)

20

LT CABLE:

Supply & lying following HT/LT cable through the prepared trench
incloding connection with cable socket & heat sink for HT cabile eqc
complete &5 per divection of the Engineer di-charge, Cables
anulacmaeed by Gosr. of Bangladesh owned /shired [Eastorn Cable Itd)
or equivalent manufacturerad by the Valid 1IS0-9001 certified company
having test certificate according to relevant IEC standards from

BUET /CUET/ DUET /KUET/RUET and from any intemationally
acredited independent laboratory

Meter
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.

ACx 95 KM (415V, NYFGEY) cabile (LT panel to all DEs cable}

21 | LT CABLE:

Supply & tying following HT/LT cable through the prepandd trench
including connedion with cable sucket & heat sink for HT cable et
camplete as per direction of the Engineer-in-charge. Gables
mamsfactured by Govt. of Bangladesh owned /shared [Eastern Cable itd)
or equivalent manufacturered by the Valid 1S0-90013 certified company
having test certificate according to redevant 1EC standards from
HUET/CUET/ DUET /JKUET/RUET and from any intermationally
acoredited ndependent ki boratory,

4Cx70 RM (415V, NYFGEY) cable (LT panel to all DBs cable)

Meter

2150

22 | LT CABLE:

Supply & lying following HT/LT cable throagh the prepared treach
Inclading connedtion with cable socket & heat sink for HT cable etc
complete as per direction of the Engmneer-in-charge. Cables
manufactured by Govt. of Bangladesh owned/shared {Eastern Cable Itd)
or equivalent manufacturered by the Valid 1S0-%001 certified company
baving test cartifieate acconding to relovant [EC standards fram
HUET/CUET/ DUET /KUET/RUET and from any Intermationally
acoredited lndependent lnhoratory.

JCx16 RM (415V, NYFGBY) cable (LT panel toall DBs cable)

Meter

800

23 | Cable Installation: Land Excavation, Cable Drain Line{1.5 Ftx15 Fi X
1.5 Ft, Longth-200Meter, RCC Slab to Cover The Whole Drain & Bottom
Flear CC casting with wall thickness 10 inch) and [1 Frx1 Ft X1 Ft,
Length-1200Meter, RCC Slab to Cover The Whole Drain & Bottom Floor
CC casting with wall thickness 10 Inch)

Meter

1400

24 | CROSS ARM SUPPLY FITTING & HT CABLE LYING CHARGE (CATILE
LYIRG FROM POLE TO SUBSTATION).

Job

25 | INCLUED ELECTRIC LISCENCE BOARD FERMISSION (FOR GROTIND
FLOOR) ENERGY AUDIT FEE etc

Joh

26 | INSTALLATION & COMMISSIONING OF ON GRID SOLAR SYSTEM,
Sup ply, installation and commissioning of on grid Solar System as

reguired,

10

17 | PCEloctric Lighting Pole {Length-2(foor, Bottom Dia-# lanch & Top Dia-
Huoch) Each Pale has Five Nas LED Flood Light-100Wart & Necessary
Installation Equipmient.

bdi]

28| Changeover Switch 1000A Complete.

Sets

29 | Junction Box: Supply of 415V, 3-plase, 50 Hz Outdoor type with one
powsr indicating lamp per phase (RYE) and following components
sccording 1o relevant KEMA/YDE/IEC/ 1S/ BS standards and shall have
rype test castificete according to relevant 1EC standard ) assembled
jocally in 14 SWG sheet steel metal disd, dust & vermin proof, free
standing floor mounting epoxy resin power coat painted cabinet as per
relevant JEC standands and as per Approved & scceptance of the
Engineer.

Each Junction Box: Size(4Ft X 10Ft X 2 Ft)- 1 Nos

Copper Bus bar{Sixe: 18 Inch X 2 Inch X 10mm, 600-200 Amps)-24 Nos
Copper Bus bar{Sixe: 20 Inch X 2 Inch X 12mm, H0-1000Amps )4 Nos
Need to supply & Installation all equipment’s Like Nut-bolt, supporter,

Set
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30 | Junction Box: Supply of 415V, 2-phase, 50 Hz, Outdoor type with one Sets 9
power indicating lamyp per phase (RYB) and following components
according to relevant NEMA/VDE/IECS IS/ BS standards and shall have
type test cortificate according 10 rebevant 1EC standard) assembbad
locally in 14 SWG sheet stee] metal diad, dust & vermin prool. free
gtanding foor mounting € poxy resin power coat paintal cabinet as per
redevant [EC standards and as per Appeoved & acoeprance of the
Enginoer.

Each Junction Bost; Size{3F1 X5 Fr X 2 F1)- Nes

Copper Bus bar{Size: 18 Inch X LS ch X 100, 400-50 Amps)-12
Nos

Naed tasupply & Installation all equipment’s Like Nut-bols, suppaorter,
olc

31 | DISTRIBUTION BOARDS: Sets 0
Supply of 415V, 3-phase, 50 HZ indoor type Jow tension switchgear of
following specification complete with one power lmlicating lunp per
phaze (RYS) and following components ([components such as TP MCCEs
shall be manufacturedjaccording to relevant NEMA/VDE/IEC/ IS/ BS
standards and shiall have type tess cortificate according 1o rebevant 1EC
standard } assembled focally in 14 SWG sheet steal metal clad, dust &
vermin prool, free standing Aoor mounting epoxy resin power coat
painted cabinetas per relevant 1EC standards and a2 per

Approved & scoeptance of the Engineer

Each sets consists below items:
PANEL BOARD (6'=8 )- T Prs

INCOMING:

1 et 415 V, 500 grop, TP & NE hard drawn electrolytic copper bus bar
Tno 415 Y, 200 Amps TP MCCB for maln contyol with thermal overload
& Instantaneows edoctro-magnetic short crcult velease,

OUTGOING:

Loo 415V, 200 Amps TP MCCE for maln control with thernmal ovesload
% Instuntanevas adectro-magnetic short dreuit reloase.

T nos, 415V, 125 Amps TF MCCE with thermal averload & Instantaneaus
electro-magnetic short cirenit rebease (for two welding machine each)

I 005 415 V, 100 Amps TP MCCE for matn control with thermal
overfoad & mstantancous electro-magnetic short crcuit release,

Inos. 220V, 25 Amps DP MCH with thermal overfoad & mstantaneous
electro-magnetic short Grouilt redesse

Inos. 220V, 10 Amps DPF MCH with thermal overfoad & lnstantaneous
vlectro-magnetic short circult robsase.

4 PHASE METER (CT OPERATED)- 10 pes

(Three Phase Double Tariff Energy Meter have to provide Serial No,
KWH. Kvarh)

CT-200/5A- 30 pes (Carrent Transformer)

Each CT Meter output Bne has a Male-Female Connector {125 Amps, 4
Phase)
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Origin: all MCCH should be MEM/ Dorman & Smith / ARE or equivalent
product of UK/ France/ Genmany/ USA / Switzerland/ Italy.
Assemnbled by the Valid 150-9001 certified company having test
certificate according to relevant 1EC standards from BUET/CUET/
DUET/KUET/RUET.

32 | lnction Box Installation: Land Excavation, Junction Box Foundation & Sets 10
Top Shads by Profile Sheet & Augle

33 | Disvibution Board Instsllation: Land Excivarion, Distribution Boarnd Sets 0
Bawe Foundation & Top Shade by Profile Sheet & Angle

34 | Supply and installation of Sphit Type AC {2ton) with related all Sets 0z
acoessories if mention or not

25 | RCC Work: Job 01
Two Storled Sub-station room (70'=30'x14°, Base Hedght-2 Ft Minlmam)
& Two Toilets (RCC Room & Roofl top (Size- 5 Rt x7 ft x 90 & Sixe 6t x 60
% 6 inch) with RCC Underground Reserve Tank- 30 i x 101t x 10t & ROC
Water disposal tank- SA xS (tx 1001} with rec vool metal doors, Thal
sluminum windows with gl und proper paintiog sed HT meter room
(10" %10 = 22°) with ree rool metal doors and proper painting
Transformer foundation, HT & LT panel foundation{Heaght-10Inch) HT
& LT Dealn Line, Lighting, fire extingutsher ete. indude fencmg of
transformar as per FOE demand and other ltwms as per necossary by
PO,
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SLNo. | Descriptions of ltems Quantity Unit

1.0 1. Model and Brand of the Generator: To be mentioned by the bidder, 02 Sets
Generator has to ba oviginal from OEM's regular manufacturing line, no
nesembly s acceptable (Preference Hrand: MITSUBISHI/ Atlas Copeo [/
Catorpillar / Camming or other similay catogorses |

2. Country of Ongla: Aay lnternational reputed country and to be
mentioned by Ridder,

The bidder must prowvide Ovignal Equipmaent Manwlactirer (OEM |
certificate {mentioning year of product) aloag with the Generator. The
manuafacturer must provide their equipment type test Hoense or special
Genecator manufacturing license along with their 150 certificate and CE
Certficate tn addition to the CEM cortificate.

5. Country of Manufacture: Any Intermational reputed country and 10 be
mentioned by Bidder,

All Itmims with the Generator must he manufactured within the ssme
country, if country of manufacture of any item is different, then it is 1o be
certifiod by the manufscturer of Generator and 1o be mentioned n the
offer.

4, Yeur of Manufscrure: The Genarationr s well & its Integral components
must bo brand new, unused and latest product or not earlier than year of
2018 and n certificate in this regard is to be provided by the
manufacturer during shipment along with the Generator.

0 Package Performance: 01 Jjob
Gensat Power Rating with Fan @ 0.8 Power Factor 600 kW
Genset Power Rating 750 KVA

Aftorcooler (Separate Qrenlt] N/A

3.0 Fuel Consumption:

100% Load with Fam 1204 L/hr & 24 5 gal /hr
75% Load with Fan 96,2 L/hr & 25.6 gal/hr
504 Laad with Fan 67,0 L/hr & 17,7 gal/hr
5 d with Fan 38, 0.3 T,

40 Cooling System
Englne Coolant Capacity Not Less than 208 1L / 5.5 gol.

*Cooling System : Forced Water Cooling System.

50 Indet Air
Combustion Air Inlet Flow Rate Not Less than 35.3 m " /mim 1246 1 dim
Max.
Allowable Combustion Alr Inlet Temp 49° C119°F
6.0 Exhaust System: (3] Job

Exhanst Stack Gas Temperature 55057 C or 10229°F

Exbaust Gas Flow Rate 1002 m” fmin or 3572.0 ofm

Exhaust Systom Backpressure (Maximum Allowable) 10.0 kPa or 40.0 in.
water

7.0 Heat Rejection
Hoat Rejaction to jacket Water 165 kW or 9375 Htu/min
Heat Rejection to Exhaust (Total) 487 kW or 27711 Bru/min
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Heat Rejection to Aftercooler 91 kW or 5192 Hta/min
Heat Rejertion to Atmosphere from Engime 29 kW or 4729 Bta/min
Heat Rejortion to Atmosph ere from Generator 28 kW 1592 Btu/min

8.0 Engine:

g1 The engine shall be heavy duty, Industrial diesel operated, four
stroke, water cooled, edectrical starting and of well proven make.
The engine capacity shall be adequate to meet all operational
requirements

8.2 The engine shall be equip ped with safety protection and akirm
devices against high temn perature and bow oil pressure, The
akarms shall be visible faudible to alevt the operatoe,

B3 Fuel tank shall have sufficlent capacity for pot less than 12 hours
continuons oparation.

B4 Ol hath type air filter or two stage cyclone type aly flltor or cyclone
type prefllter with secondary alr flter or equivalent shall be
provided,

85 Engime RPM 1500.

84 Cyce: Four Stroke

87 Aspirstion: Turbocharged

B8  Compression Ratio: 14.0:1

89 Speed r: Electronic

9.0 Emissions (Nominal):

NOx 3135.1 mg/Hm” 6.2 g/hp-hr
CO41LE mg/Nm' 0.8 g/Mhp-hr
HC7.2 mg/Nm® 0.0 g/hp-br

PM 14.2 mg/Nm” 0.0 g/hp-hr

100  AMernator

*Motor Starting Capability & 30% *Voltage Dip 1644 skVA
*Current 1038 amps

*Excitation AR

*Temperature Rise 125°C

*Control System: Digital

* Rated Volrage (V): 400,230

(According 1o Custonier ragquirements )

Alternator Specifications

| Numsber of phase 3

Power factor (Cos 0.8

Fhi)

Poles 4

Insulation type H class

Winding Pitch 23
| 1P rating 1P 23

Boarin Single bnnnl

Voltage regulator AVR

Coupling Flexibie disc

1.0 Electrical system:

111 Elecricsl system shall be 24-volt heavy duty negative sarth fully
seabed and proofed against breakdowns/ damage due to leskage
of rain water,
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Batteries shall be mounted in a protected position but easily
gccessible for maintenance.
Electrical system shall be complete with all necessary
Mstrasents, gauges and accossories,

Charge akernator: DC 24V

120

121
122
123
124

125
1256

12.7

Istrument paned shall be of anti-glare type and well positioned to

Ammeter [ warning lamy,

Fuel Jevel gauge.

Instruments and controls;

ensure an casy reading of all instruments by the operator and
shall contain the following instruments:
Hour meter,

Engine oll pressure warning lamp foll
pressune gauge.

Engine coolant temperature

gauge,

Any other standard gauges snd controks for efficient and safe
operation of the Gonvrator
Al instruments, gauge and iodicator lighss shall be cesrly
labeled, Solf adhesive labeks will pot be arcopted.

130

Installation, Commissioning, Test/ Trial and Acveptance: 0z

. The Suppline's roprosentative(s) will carry owt tests and trials of the
Generator at the BFDC

b. Provade all types of lubricants, Gear Qil and related accessories to run
the system.

Chittagoag premises in presence of the Represeatative{s) nominated by
the BFDC and hand aver the Supplier’'s reprasentativeds) will carry out
tests and trials of the Goswerator at the BFDC, (hittugong,

fob

140

List of spares amd tooks:
A, Standard sot of tools box for Generator (112 Sots {Bidder Is to mention

the list of standard the tools with qty). "

b. Fuel Fllter: O¢ pes
. Alr Filter: Do pes
d. Lubrication filter: 06 pes

150

Standard Fittings: nm

a. Al safety devices are to be Incorpocated as per the nternatiooal
standanl

b Al types of fittings are to be done by the munufacturer a3 per the
rogquirement of the user.

¢ Any other things required to operate the Generator smoothly to be
provided by the bidder within the guoted price

Job

160

Warranty and Malntenance: 0

Wavranty porfod 01 (one) year for sorvice, spare parss roplacoment and
matntenance from the date of acceplance.

Il the Generatar or any item is found unserviceable during warranty
period, the same must be repaired/ replaced by the sappler at their oom
expensas. Unserviceable period due to delay in wartanty
replaceimentfrepair will be added fo the total warranty period

Kb

170

Documents: n

a. Manual covering maintemance and overhauling information of engine,
Altersator and also cirouit diagram of all electriod system of Generator

(In English): Qty-02

lob

50




Specification of Substation, Associated Distribution Line, and Generator

RAETEE AT SR
ST @ AT WA
i G
T RO B FATTR /u '

VCT TN, GO, WS T 3, Fi00) -Lbo0od

www bfde gov.bd E-mail: ctgharbour@gmail.com

b Hlustratad Farts Catalogue for engine, Hydraulle Systam and chassis of
Trock (tn English): Gey-02.
. Delver's ! Owner/ Operation manual {(book type, all in English]: Qty-02,

51






Annex 6: Specification of Modern Fish Processing Plant with the
Capacity of 500 Ton

(an &onn 6 mx(l Somnxl Nos. 1 00tonx2 Nos, 50 !onx3\m) Blut frwaer- 2 ncs(Sron :Woc '{tomd hos) Pbm'
freezer- 1 nos, Flake o plant <1 nos & Processing room).

SL No Description of goods Quantity Unit

1, Supply & Installation of Compressor Motor 75kW. Double Stage, 03 Sets
Multl cylinder, Cylinder Bore /Stroke-130/100mm, 8 Cylinder with
Appropriate Capacity intercooler.
Drive: Belt Driven
Refrigerant: Ammonia
Capacity/ Absorbed Pawen: 100.6kW /851 BkW @ TEAZ'C/TCH+
36°CA1.000 RPM
Motor: 75kW, 4Pole, 400V, 50 Hx 3Phase
Three Phase Squirrel Cage Ind uction Motoe
Roller bearing type
1E-3 Premium Efficiency Motor
Motor Protection Class: IP44
Method OF Cooting: 10411
Insulation Class Temp.: 105K (Maximum Coolant Temp 40°C)
Standard: 1EC {International)
Terminal Box with terminal block
Color with Tropleal treatment.
Completing following major accessories;
0d separator, Ol pump, Ol cooler, Gas indet and Outlet check valve,
Suction strainer, Tool kit one set for Three compressor, Suction &
Discharge stop valve, Safety Valdve. Stop Valve for Safety Valve,
Discharge Check/ Non return Vaive, Qil cooler (water cooled type),
04 separator, Ol return piping, Gauge board with high, low, Inter and
oll pressure guge
Gauges mast be vibration protected, High Low and 0l Pressure Cut-
out, Capacity Control Solenodd Valve, Minimum Load Start device,
Start Pressure equalizing valve, Common base, V-belt & belt cover,
Archor bolts and nuts, Overhusaling tool kit

1 Bureau Veritas Class.

2 Supply & Installation of Compressor Motor 55kW. Double Stage, 03 Sets
Multi cylinder, Cylinder Bore /Strake-130/100mm, & Cylinder with
Appropriate Capacity intercooler

Drive: Belt Driven

Refrigerant: Ammonia

Capacity/ Absorved Power: 75 kW /551 BkW @ TE-4 2°G/TC+36°C
@1.,000 RPM

Motor: 55kW, 4Pole, 400V, 50 Hz, 3Phase

Three Phase Squirrel Cage Induction Motor

Roller bearing type

1E-3 Premiam Efficiency Motor

Motor Protection Class; 1P44

Method Of Cooling: 1C411

Insulation Class Temp.: 105K (Maxinmum Coollamt Temp.40°C)

Stand ard: 1EC (International)

Termine Box with terminal block

Colourwith Tropical treatment

Completing following major accessories;

O separator, Ol pump, Ol cooler, Gas inlet and Outlet check valve,
Suction steainer, Tool kit one set for Three compressor, Suction &
Discharge stop valve, Safety Valve, Stop Valve for Safety Valve,
Discharge Check/ Non return Valve, Oll cooler {water cooled type).
0dl separator, Oil return piping. Gauge board with high. low, Inter and
ol pressure gouge
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Specification of Modern Fish Processing Plant with the Capacity of 500 Ton

Gauges must be vibration protected, High Low and 0il Pressure Cut-
out, Capacity Control Sclenoid Valve, Minimum Load Start device,
Start Fressure equalizing valve, Common base, Vebelt & helt caver,
Anchor bolts and nuts, Overbauling ool Kit

Type Approval Certificate by Bureau Veritas Class.

Supply & Installation of Compressor Motor 45 Kilowatt, Docble 03 Sets
Stage, Multi cylinder, Cylinder Bore /Stroke-130/100mm, 6 Cylinder
with Appropriate Capacity intercooler

Drive: Belt Driven

Refrigerant: Ammonia

Capacity, Absorved Power: 60 5kW / 50.1BKW @ TE-42°C/TC+36°C
@1,000 RPM

Motor- 45 KW, 4Pole, 400V, 50 Hz 3Phase

Three Phase Squirrel Cage Induction Motor

Roller bearing type

1E-3 Premmm Efficiency Motor

Motor Protection Class; [F44

Method Of Cooling: 1C411

Insulation Class Temp.: 105K [Maximum Coollant Temp, 409
Standard: IEC (Intersational]

Terminal Box with terminal biock

Colourwieh Tropical treatment

Completing following major accessorbes;

08 separator, 0 pamp, Oil cooler, Gas inlet and Outlet check valve,
Suction strainer, Tool kit one set for Three compressor, Suction &
Discharge stop valve, Safety Valve, Stop Valve for Safety Valve,
Discharge Check/ Non return Valve, Oil cooler {water cocled type),
Of separator, OF return piping, Gauge board with high, bow. Inter and
oil pressure gauge

Gauges must be vibration protected, High Low and 01l #ressure Cut-
out, Capacity Control Sclenoid Valve, Mintmum Load Start device,
Start Pressure equalizing valve, Common base, V-belt & belt cover,
Anchor bolts and nuts, Overhauling wol kit

Type Approval Certificate by Bureau Veritas Class.

Supply & Installation of Compressor Motor 22 Kilowatt, Double 03 Sets
Stage, Multi cylinder, Cylinder Bore-95mm, & Cylinder with
Appropriate Capaciy intercopder

Drive: Belt Driven

Refrigerant Ammonia

Capacity/ Absorved Power: 30 kW /221 8kW @ TEAC/TC+36'C
@1.000 RPM

Motor: 22 KW, 4Pole, 400V, 50 Hz 3Phase

Three Phase Squirrel Cage Induction Motor

Roller bearing type

1E-3 Premmum Efficiency Motor

Mator Protection Class: (P44

Method Of Cooling: 1C411

Insulation Class Temp.: 105K [Maxtmum Coollant Temp. 40°C)
Standard: |EC [International)

Terminal Box with terminal hiock

Colour with Tropical treatment

Gompleting following major accessories,

O separator, O pump, 0l cooter, Gas Inlet and Outlet check valve,
Suction strainer, Toal kit one set for Three compressor, Suction &
Dscharge stop valve, Satety Vialve, Stop Valve for Safety Valve,
Discharge Check/ Kon retumn Valve, Ol cooler {water cooled type),
O separator, 08 return piping Gauge board with high. low, Inter and

Oil pressure gauge
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Specification of Modern Fish Processing Plant with the Capacity of 500 Ton

Gauges must be vibration protected, High Low and Oil Pressure Cut-
out, Capacity Control Solenoid Valve, Minimum Load Start device,
Start Pressure equalfzing valve, Common base, V-helt & bolt cover,
Anchor bolts and nuts, Overhaaling tool kit

Type Approval Certificate by Bureau Veritas Class,

Supply & Installation of PP GI Sheet/Aluminum Sheet Soth side with
thickness 0. 4mm and PU sandwich panel{Density:45kg/Cuble Mater)
Shiding Deor (Cold storage & Blast freezer, Size:7'x7'x 8" with Lock
and related Accessories)

16

Sets

Supply & Installation of PP Gl Sheet/Aluminum Sheet Both side with
thickness 0. 4mm and PU sandwich panel(Dens ity 45kg/Cublc Meter)
Sliding Door (Ice room, Chill Room, Ante room with Size: 7'xTx 68°
with Lock and related Accessories )

Sews

Sandwich Panel Board Supply & Installation:

PR GI /Alumioam Sheet Both side with thickness 0. 4mm and £/
sandwich panel{Density:45kg/Cuble Meter) Zigzag Type( All Cald
storage, Blast freezer, Processing Room, Flack [ce room, Chill Room,
Ante room with Sthcon Gum/Liguid Solution, Cam lock, Screw, Angle
fittings and refated Accessories}

4500

SQM

Supply & Instadlation of Thai Aliminum with Swing Glass Door With
fock accessories(All Receiving room, Lab room, Processing room,
Packing room. Delivery Gate, Entrance room with Sie:7's4' & A
Grade Color Glass with Thickness 10mm )

Sets

Supply & Installation of Unit Cooler for Frozen store 150 ton:
Refrigerant: Ammonia

Maker: Thermodin

Capacity: 45 kW

Type: Celling mounted type Water

Defrost: Water

Tube Magerial  ; Stainless Sveel 304

Fin Material: Aluminum

Motor energy effickency complies with European Standand ExP 2015;
Motor protection class |P54;

Fan Blade material Aluminum alioy:

Three-dimensional die-cast molding fan blade: owl wing blade;
Casing Matermal: Galvanized steel, powder-coated

Fan Ring Heater & Related all Accessories.

Sews

10,

Supply & Installation of Unit Cooler for Frozen store 100 ton:
Refrigerant: Ammonia

Maker: Thermofin

Capacity: 35 kW

Type: CeRing mounted type Water

Defrost: Water

Tube Material : Stainless Steel 304

Fin Material: Aluminum

Motorenergy effickency complies with European Standand ExP 2015,
Motor protection class 1P54;

Foan blade material Aluminam alloy;

Three-dimensionst die-cast molding fan blade: owl wing blade;
Casing Material: Galvanized steel, powder-coated

Fan Ring Hester & Related all Accessories.

Sews

11.

Supply & Installation of Unit Cooler for Frozen store 50 ton:
Refrigerant: Ammonia

Maker: Thermafin
Capacity: 25 kW
Type: Celing mounted type Water

Defrost: Water

Tube Material  : Stalnless Steel 304

Sets
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Fin Matersal: Aluminum

Motor energy efficiency complies with Eurcpean Standard ErP 2015;
Motor protection class | P54,

Fan blade material Aluminum alloy;

Three-dimensional die-cast inolding fan blade: owl wing blade,
Casing Matertal: Galvanized steel, powder-coated

Fan Ring Heater & Related all Accessories.

12,

Supply % Installation of Unit Cooler for Blast Freczer 05 ton:
Refrigerant: Ammonia

Maker: Thermofin

Capaclty: 110 kW

Type: Ceiling mounted type Water

Defrost Water

Tube Matersal  : Stainless Steel 304

Fin Matergal: Aluminum

Motor energy efficiency complies with Eurcpean Standard EfP 2015;
Motor pratection cless |P54;

Fan blade material Aluminum atloy;

Three-dimensional die-cast molding fan blade: owl wing blade,
Casing Material: Galvanized steel, powdder-coated

Fan Ring Heater & Related all Accessores.

02

Sets

13.

Supply & Installation of Unit Cooler for Blast Freezer 03 ton:
Refrigerant: Ammonia

Maker: Thermofin

Capaclty: 45 kW

Type: Ceiling mounted type Water

Defross Water

Tube Matersal  : Stainless Steel 304

Fin Materal: Aluminum

Motor energy efficiency complies with European Standard ErP 2015;
Motor protection class | P54;

Fan blade materia Aluminum alloy:

Three<limensional diecast molding fan blade: owl wing blade;
Casing Material: Galvanized steed, powsler-coated

Fan Ring Heater & Related all Accessories.

02

Sets

14.

Supply & Installation of Unit Cooler for Processing Room:
Refrigerant: Ammonia

Maker: Thermofin

Capacity: 30 kW

Type: Ceiling mounted type Water

Defrost: Water

Tube Material  : Stainboss Steel 304

Fin Matersal: Aluminum

Motor energy efficiency complies with European Standard EcP 2015;
Maotor protection class | P54,

Fan blade material Aluminum alloy;

Three~dimensional die-cast inckding fan blade: owl wing blade,
Casing Materiad: Galvanized steel, powdercoated

Fan Ring Heater & Related all Accessories,

Sets

15

Supply & Installation of Unit Cooler for Ante Room & Chill Room:
Refrigerant: Ammonia

Malkeer: Thermofin
Capacity: 20kW
Type: Ceiling mounted type Water

Defrost Water

Tube Matersal  : Stainess Steel 304

Fin Materéal: Aluminum

Motor energy efficlency complies with European Standard ErP 2015,

Sets
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Motor protection class 1P54;

Fan blade material Aluminuem allay;

Three-dimensional die<cast molding tan blade- owl wing blade;
Casing Material; Galvanized steel, powder-coated

Fan Ring Heater & Related all Accessories.

16 | Supply & installation of Plate Freezer 01 Set
Capacity:500 kg/ 2.5hrs
EU Standard

Maker: DSI

Capaclty: 1ton/4hrs
Refrigerant: Ammonia

17, | Supply & Installation of Open Type Atmospheric Cooling 02 Units
Condensing Unit

Brand New Seamless Schedube-40 MS Pipe, Necessary SS Gate Valve,
Codl Plpe Length:8500 Running Feet, Da1.5%, Heat Rejection
capacity: 1,000KW 63 +40°CTC +28°CWE,

Heat Rejection capacity: 665EW @ +36°CTC «29°CWE

Refrigerant: Ammonia, Automatic Non-Condensable Gas Purger-1set
Pump 5.5kW-65ets, Fabrication Complete with the basement (RCO)
Condenser sccording to Englneer In charge

14, | Supply & Installation of Cooling Tower: 02 Sets
Cooling Capacity: 117000Kcal/H
Water Flow: 350L/M

Fan Dia; 200mm

Motor Power: 0.75KW

19. | Supply % Installation of Flake lce Plant: 01 Set
Capacity 300 kg/ Hrs

EU Sandard

Refrigerant: Ammonia

Maker: Thermaofin

Capacity: 10kW

Type: Ceiling mounted type

Defrost Electrical Heater

Fin Matertal: Aluminum

Motor energy efficiency complies with Enropean Standard ErP 2015:
Motar protection class 1P54;

Fan blade matersal Aluminum alloy;

Three-dimensional die-cast molding fan bade: owl wing blade;
Casing Material: Galvanized steel, powder-coated

Fan Ring Heater
24, Supply & Installation of Instant water chiller: 01 Set
Maker: BUCO
Capacity: Zton fhrs
CO0: BV
21 Supply & Installation of High Pressure Receiven 02 Sets
Type Horlzontal amd cylindrical type
Size: 1.000mm x 5.000mmL
Shell Plagte: S5400 t12mm
find Plate: S5400 19mm
Hydraulic Test Pressure: 2.5MPa
Colon Rust Proof
22, | Supply & Installation of Low Pressure Receiven: 03 Sets
Type Horlzontal and cylind rical type
Size: A00mm x 3.500mmkL
Shell Plate: S5400 19mm
End Plate: SS40019mm

Punching Mezal: SS400 63, Zmm 10mm
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Hydraulic Test Préssare; 2.0MPa

Calon Rust Proof
23, | Supply & Installation of Oil Purge Drum: 03 Sets
Type Hortzontal and cylind rical type
Slze: 300 mm x 895 mmL
Shell Plage: STPG370E t6 4mm
End Plate: SS400 t9mm
Hydraulk Test Pressure: 2.5MPa
Color; Rust Prool
24. | Supply & Installation of Ammonia Liquid Circulation Pump: 08 Sets
Type: Canned type
Motor: 2,2 kW, 400V, 50 Hz
Capacity: 100 liter /min, 27m head
With "TEIKOKU ROTARY GUARDIAN" (TRG) meter
at Control Panel
Casing SCS13 [Cast Stainless Steel)
Impeller: SC513 [Cost Stainless Steel]
Shafy SUS304
Bearing: Carbon Graphite
25 | Supply & Installation of Water Pump for Oil Cooler: 03 Sets
Motorn 2.2kW, 400V, 50 Hz
Capacity: 350 Hher/min, 15m head
Three Phase Induction Motor
Motor Protection Class: P44
Casing SI513 [Cast Stalnless Steel)
Impeller: SCS13 |Cast Szainless Steel]
Shaft: SUS304
26. | Supply & Installation of Water Pump for Defrost: 03 Sets
Motor: 5.5kW, 400V, 50 Hz
Capacity: 350 liter/min, 15m head
Thres Phass induction Motor
Mator Frotaction Class: |F44
Casing: SCS13 [Cast Stainless Steel|
Impelier: SCS513 [Cost Stainless Steel]
Shaft: SUS304
27. | Supply & Installation of Ol Separator: 10 Sets
Type Horlzontal and cylindrical type
Size: 300 mm X895 mmL
Shell Plate: STPG370E tidmm
fnd Plate- SS400 tFmm
Hydraulic Test Pressure: 2.5MPa
Colon Rust Froof
24, | Supply & Installation of All Ammonia Valves & Controls: 1 lob

Stop valves for the system, Safety valves for High pressure, Low
Pressure receiver and Oil Drum, Manual expansion valwe for Low
pressure recelver, Flow regulating valve for Unit cooler, Solenokd
valves for Unit cooler NH3 Control, Solenoid Valve for Low Pressure
receiver NH3 Level Control, Float switch for Low Receiver NH3 Level
controd, Float switch for Low Receiver NH3 High Level Alarm

Float switch for Low Recetver NH3 Low Level Alarm, Float switch for
Inter Coober NH3 Level control, Float switch for Inter Cooler NH3
High Level Alarm, Pressuve gauges, Level gauge for High Pressure
receiver & Qil Drum, Pressure sensor for compressor unit control,
Room semperature sensors, NH3 leak detector, Solenosd valves for
Unik cooler water defrost, Chack & Stop Valves, Ammonia line
Strainer, Pressure Release Valve, Pressure Control Valve with all
related accessaries.
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29,

Supply & Installation of Central Electric Control System (PLC &
manual both system ) complete:

Contralling: PLC [Programmable Logic Control) With Manual and
automatic Operation

Type: SelfStand Type,

Consisting of the following components and accessories;

Maln Breaker, Automatic Breaker shut oft devico during open the
control Panel, High and Low voltage protection device, Phase faflur
protection device, Emergency Stop & reset Button, Indivisiual
Breaker for all motors of refrigeration plant Indivishual Breaker for
contral line, AutofManual /Stop selector switch for system,
AutoManual /Stop Selector switch for all motors and solenoid valve,
Push Button with indication lamp for comressor start & stop), Ampere
meter for all motors, TRG wear Meter for Ammaonis Pump (Detect
bearing wear), O pressure fullure of compressoss, Almormal high
pressure of compressors, Abnormal low pressure of
compressors,Abnormal Intermidsate pressure of

compressors Abnormal off pressure of comp ressors, Temperature
sensor for all rooms, NH3 detection System and alarm, Emergency
Stop by NH3 Alarm. Protection device for liquid badk to compressor,
Over current protection for all motor, Automatic Defrost. system, NH3
level cotrol for Low pressure receiver, Room temperature control,
Automatic exhaust system for control panel Automatic lighting tor
control Panel, ¥-A starter for compressor motor, Starter for other
motor, All motor running hour record, Fre alarm for maintenance, All
dats record & Storage system, All the components fequip ment to be
mounted and internally consected, Name Plate for all devicss, LEC,
Standard, Encloser Material for Door, Housing is SS, Thickness
20mm, Encloser Material for BASE & 55, Thickness 5.0mmi. BASE
Material is §S C100mm & 50mm, Open Door holding device,
Insulation Cover provided for live parts to be in danger of electnic
shock during dally operation when deor open

Supply & Installation of L'T CABLE:

Supply & Iying following HT /LT cable through the prepared trench
Including conpection with cable socket & heat sink for HY cable ete
complers as per direction of the Engineer-li-charge. Cables
manutacta red by Govt. of Bangladesh owned fshared (Eastern Cable
Itd) oregulvalent manu facourered by the Valid 1S0-9001 certilied
company having test certificate arconding to relevant [EC standards
from BUET/CUET /KUET /RUET and from any internationally
accredited independent labaratorny.

ACx1 50 RM (415V, NYFGEY) cable [LT panel to all DBs cable)

00

Meter

.

Supply & Installation of Supply & Installation of LT CABLE:
Supply & lying folfowing HT /LT vable throagh the prepared trench
including connection with cable socket & heat sink for HT cable etc
complete as per direction of the Engineer-in-charge. Cables

manu fxtured by Govt. of Bangladesh owned /shared (Eastern Cable
Itd] orequivalent manufacturered by the Valid 1S0-9001 certificd
company having test ceruficate according 1o relevant |EC standards
from BUETJCUEY JKUETY /RUET and from any internationally
avcredited Independent laboratory,

4Cx1 00 RM {415V, NYY] cable (LT panel to all DEs cabile)

800

Meter

Supply & Installation of L'I CABLE:

Supply & lying following HY /LT cable through the prepared trench
including connection with cable socket & heat sink for HT cable etc
complete as per direction of the Engloeerdn-charge, Cables
manutactured by Gove of Bangiadesh owied /shared (Eastern Cable

500

Meter
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Itd] or eguivalent manufacturered by the Valid 1ISO-9001 certified
company having test certificate according to relevant |EC standands
from BUET/CUET /KUET/RUET and from any intemationally
accredited independent laboratory,

40x35 RM (415V. NYY) [Earthling block to LT /HT paned, PFI, HT
neter el

Supply & Installation of LT CABLE:

Supply & lying following HT /LT cable through the prepared trench
Including connection with cable socket & heat sink for HT cable et
complese as per direction of the Engineer-in-charge. Cables
manufactured by Gove of Bangtadesh owned /shared (Eastern Cable
Itd ] orequivalent manufacturered by the Valid IS0-9001 cortified
company having test certificate according to relevant [EC standards
from BUEY JCUET /KUET /RUET amwl from any internationally
accredived indepeondent lboratory,

ACX25 RM (415V. NYFGEY] catle (LT pynel o all D83 cable)

00

Meter

Supply & Installation of Seamless MS Pipe-1 00 mm{Schedule 40)
Materials: STPG 3708, Sch.40, 5.5 m [ssamless pipe)

Fab ricatson for distribution line, Indude necessary bend, Insulation,
Alaminum Sheet Cover and refated acosssories.

600

Meter

Supply & Instaflarion of Seambess MS Pipe-#8.9 mm(Schedule 49)
Materials; STPG 3708, Sch 40, 5.5 m [seamless pipe)

Fabricaton for distribution line. Indude necessary hend, Insulation,
Aluaminum Sheet Cover ad related scosssories,

450

Meater

Supply & Instaflation of Seamiess MS Pipes-50mm{Schedule 40)
Materisls: STPG 3705, Sch 40, 5.5 m [seamless pipe)

Fabrication foc distribution lise. Iindede necessary bend, Insulation,
Aluminum Sheet Cover and related acoesscries.

880

37,

Supply & Installation of Seamless MS Pipe-25mm{Schedule 40)
Materials: STPG 3708, Sch. 40, 5.5 m [seamless pipe)

Fabricaton foc distribution line. Indwde necessary bend, Insulation,
Aluminum Sheet Cover and related seosssories.

4ol

Meter

Supply & Instaflation of Seamless MS Pipe-20mm{Schedule 41)
Materials: STPG 3708, Sch.40, 5.5 m [seamless pipe)

Fab rication tor distribution line. Indude nocessiry hend, Insulation,
Aluminum Sheet Cover and refated acosssories.

64h

Meter

Supply & Instadlation of All Seamless MS (Schedule 40) fittings for
ammonia system. Materials: STPG 3708, Sch 40, 5.5 m (seamless
pipe)

Size: from 100A w0 15A

Pipe joints, Elbow . Tee, Reducer and Cap for ammonsa pipe line.

Supply & Instadlation of Water PVC Pipe Line, SS Gate Valve, 55
Check Valve & Necessary goods including related all fittings

41

Supply & Installation of Ammonla Gas:
50Kg/Per Cylinder

100

Cylinder

42,

Supply & Installation of Compressor oil:
LPT 68 or Gargyle ARCTIC-300
218 Liter per Drum.

Drum

43

Non-Magnetic Mirror Type Stainless Steel (Grade-304) Pipe
Rack: All Blast freezer Room needs Rack for Fish Keeping Size: 12°x
6'%x12" with 12 Steps. Plpe D&a-38. 1mm Suppors plllar & 25mm Fish

Keeping Area Thickness-Zmm,

Nos

Non-Magnetic Mirror Type Stainless Steel (Grade-304) Hatch: All
Cold storage needs Hatch for Pish Storage with 5.8 Stair. Also

Maove ment Floor Area needs to Install $.5 Floor Mate for footsteps.
Slze: 10K 12'%16" with 3 Steps, Pipe Dia-50 mm Support pillar &
38.1mm Fish Keeping Area Thickness-3mm.

45
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45, | Supply & Installation of All Table, Basin, Trolley And Utensil
materials:
Nan-Magnetsic Mirror Type Stainless Steel{Grade-304) Paddle Stand 26 Sets
Table{Stze: 8'x4'x3’, Tahle Leg Pipe Dia-50mm & Box-S0mm wizh all
Thickness 2mm and Footboard Pipe dla-38.1mm. Length-8', 4pcs
Each Side }
Non-Magnetic Mirror Type Stainless Steel{ Grade-304) Paddle Stand 15 Sets
Basin{Size: 4'x2'x3", Box-38.1 mm & Sheet with all Thickness 2mm,
Round Tape & Paddle Gate Valve|
Non-Magnetic Mirror Type Stainless Steel{Grade-304) Double Hande 15 Sets
Trolley (Skze: Length: 4 Feet, Breadth: 2 Feet, Helght: 2Feet with Box-
| 38.Tmm & Sheer with all Thickness 2mm. Gate Valve-2°)
Non-Magnotic Mirror Type Stainless Steel{Grade-304} Container 20 Sets
{Size: Length: 8 Feet, Breadth: 4 Feet, Height: 3 Feet ZFeet with Box-
38.1mm & Sheet with all Thickness 2mm, Gate Valve-2*)
Non-Magnethc Mirror Type Stainless Steel{Grade-304) Bidea (Size: 30 Sets
Length: 73cm, Breadth: 18cm, Height: 22 Scm with Pipe-38.1mm &
Sheet with all Thickness 3mm}
Plastic Basket {Capasiy-10Kg): (Size: Length: 18 Inch. Breadth: 6 1000 Sets
| Inch, Height: 6 Inch).
SS Knife[1Z-Z41nch) 300 Sets
Best Quality.
S5 Saw{12-24] 200 Sets
Best Quality.
S5 Chopper(12-24) 300 Sets
Best Quality.
Glaves {Best Quality]. 600 Pairs
Digital Weight Scale (Capasity-1000Kg]: [Size: Length: 24-36 Inch, 10 Sets
Breadth: 36-48 Inch, Height: 12-20 Inch].
46, Utensil store with Non-Magnetic Mircor Type Stainless Steed [Grade- 4 Sets
304) Floor Rake fSacilites.
Size: 13'% 11°%2°, Pipe D&a-38. 1mm Support pillar & Z5mm Fish
Keeping Avea, Thickmess-2mimn
47, | Utensil wash room: All side Glass partition and Mosaic Floor 1 job
Geezer, Non-Magnetic Mirror Type Stainless Steel {Grade-304 ] Basin,
Glass Self & Related Accessories,
48, | Supply & Installation of FIQC Standard Laboratory: Related all 1 joby
Chembical & Electronics Arcessories
49, | Supply & Installation of All Office decoration [Necessary Fumiture, 1 joh
Electronics & Others items)
50. | Supply & Installation of Carge Lift| Capacity -1.5 Ton) 1 Set
51. | Full Production Area. Blast Freezer Room need to Falls celling. 550 SM
52. Full Factory. Pipeline, Flant Machinerios Test tradl and 1 joh
commissioning
53, | Safety Equipment; 1 job
Hand glove 12 Pairs
Safety Mask 12 Sets
Safety Shoa 12 Palrs
Amimonia Charge Hose 4 Sets
Valve Ratchet 4 Sets
Auto Metal Detector 12 Sets
54, | ROC Construction Works For Fish Processing Plant: 1 Job
Three Starled Butlding with Doars, That Aluminum Windows, Ralling,
Toiles and Necessary Works.
Size: Length-70Meter, Breadth- 38 Meter.
55, | Ground Floor: Full Floor will be Mosakc, 1 Job
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Specification of Modern Fish Processing Plant with the Capacity of 500 Ton

Second & Third Floor: Full Floor TEes Work] A grade Thes. Size-32
Inch x 32 Inch, Glossy Type)

S6. Toilets: All Toilets will be Floor & Side Wall Full Tiles( A grade Tiles, Job
Stze<12 Inch x 24 Inch, Mat Type)

57 Full Factory and Plant Machineries Proper Electric Wiring, Fan |ok
Installation, Electrification & Lighting Facllitses.

58. Fall Factory and Plant Machineries Proper Painting, Plumbing Work, |ol

Drainage, Sewerage System and other necessary works

62




Annex 7: Specification of Water Treatment Plant

VTSR AT TR
TN @ AT TR

SR RCT T
AT TN S AT

oY T, 50U, 7 5Le T W 2, (FRoe)-ioool
www bide gov bd. E-mail: ctgharbour(@gmail.com

Sl No

Descriptions of ltems

Unit

Water Source Pump:

Flowing: 15T /h, Running speed: 2900 rpm, Suction diaz Not less than DN
75 mm, Discharge diaz Notkess than DN 75 mm, [nsulation: F.

Degree of Protection: IP55, Construction, Execution, Horzantal Pump
Casing: Hronze (ZCuZn 16514 ) /Equivalent, Impeller: Bromee
(ZCuZn16834)/Equivalent. Shalt: Staimless Steel

(1Cr18NI9T1 )/ Equivaleat. Material: SUS304 stainless steel.

Set

02

Silica Sand filter:

Hedght: 2500mm, Diametes: 1200mm, Capacity: 12T/H

Material: SUSI04 stainless steel {Food grade)

Components: Water distributar, water gather, pressure gauge, filter
material, valves & so an,

Filter medium: Sand

Specification: $2mm, ¢ 1 mm, $0.5mm, $0.2mem.

03

Active carbon fiter:
Height: 2500mm, Diameter: 1200mm, Cagacity: 12T/H
Material: SUS304 stainless stoel (Food grade)
Components: Water distributor, water gather, pressure gange. filter
matertal, valvesand so an.
Filver medium: Shuck shape actve carbon
Water quality after treatment: need to be accarded with GE5749-85
national standard for living drinking water,

D4

Sodinm jon exchanger:
Height: 2500mm. Diameter: 1200mmCapacity: 12T/H.
Material: SUSI04 stiinless ood e

05

Precision filter:

Heaght: 1400mm, Diameter: 800mm,

Capacity: 407/H, Filtor precisson: Sum

Mates 1ad: SUS304 stanbess stoel,

Capacity= 40T/H

Filver precsion: Sum

Material: SUS304s1ainless steel

Filtrate medium: Polypropylene membrane (PP MEMBRANE) 20 foet &
A0 pleces,

Set

06

UV sterilizer machine:

Total power 2 KW,

Flow of Sterflization Water: 10000LWorking Pressure =4 kg/m'
Pass in and out the diameter of the water pipe: DG25 mmWarking
Vaoltage: 220V

Steady Time: 3-6M

The life-span of the light tube: 3000H
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07
Reverse Osmosis Svstem: 1 Set
[lﬂaqgnomlem
Specifications Quantity
Ro high
prossuse pamp b-lt’ungﬂlr. 150t St-16
Omembrane: BW30- Bpes
on
80 Shedl K8030-3-300PS|  ppes Bhell SUSID4L
Flaw meter, Gauge Tubukar type of fow
e, Seismic
ressure,
el
Strocture inc SUS304
Pipes and valves Jine
Control system  |Cabinot BUS3D4
| with Law High pressure pump
essure frequency contral
VDI AGIC washin
unction
'Wkdmlg tank{1m’) 1 ot KUS304L
O membrane
hisg system ashing pump 150t ST-10
-] m3[hr
Ozone sterilizer machine:
DB | Capacity: 100g/h 1 Sot
Cranizer thickness: 10-18mg/1
Operating pressure: 04 -0.08mpa
Operating temperature; <35
Islet pressures 0,50, 7mpa
Asrmass flow: 2<3m3
Air dew point: 240°C
Coakng water flaw: 120-1404g/h
Power: 220V/508x, 3.2KVA, 15-188WH /Kg(3
Weight: B00Kg
Dimension: 1760mm* 60knmm* 1350mm
Finished water tank:
09 | Mareriak: Sainkess steal 304Volume: 10000, 4 Sets
Size: diametor: 181 0mm*2450mmi Plate Thickness-3mm)
Alr Conveyor Technical parameter:
10 | Power fan: 2.208W /Unit; 1 St
Flowing capacicy: 2800m3/h;
Full prossure: 1650MPa;
Rotation speed: 28401 /min;
11 | Bottle Unscramble Machine: 1 Sot
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10,000botthes/hour 250mi Mineral Water Praductson Line,

All Parameter: Amountof working position-18, Productivite-12000 battle /hoar Tor
500ml, Air source- Pregsure L6Mpa with

Alr corsumption 15000/ Min. Power-380 SOHZ 3 phase. Bottke size-Botthe diameters0-
G6mp,batthe height 165-310mm, Main motar’s power: (0554 1,1040.3744,20)KW,
Dimensian-¢2NDX2350.

Flat conveyor:

Conveyor Height: 250m,

Side panel: 304 stainless steel sheet, thickness s 2mm,

Supporting leg: 304 stainless steel.

Troacking and cover: 304 stainlons steed

Lubricant water consarvation tank: 304 stainless steel,

Chain plate: Domestic high-quality plastse chain plate, pely oxy methylene (POM ).
Bearing housing: 304 stainloss steal cage,

12

Washing Filling, Capping three in one:
13 | Number of washing pasitions: 32, 1 Set
Number of filkng positions: 32,

Number of capping positions: 8,

Capacity at 330~500ml battlos / hour: 12,000~ 15,000battles/hour,
Application botthe & cap: PET botthe & Screw cap,

Suitabde bottle hoight {mm} -160-320mm,

Suitable bottle daameter (mm}) :c50-¢115,

Pawer of main mator (K'W): 4.0,

Power of washisg pump{KW): 0.37,

Pawer of ling pump{XW k0,75,

Pawer of cap unscramble{ KW): 4.37,

Water pressure {(Mpa) : = D06MPasDZM pa,

Fling type: Gravity filling + mxro pressure,

Flling temperature :Room temperature

Thickness of machine frame ; 1.5mm

Thickness of deck plate :25mm

Dimension (L3300 W24 50" H2300mm

Weight(kg) 6500

Cap sterilizer with cap leeder Description;
14 Main techaical standards: 1 Set
source voltage: 220V/50HZ

input pawers L75KW

effective volume: 765L

comproas air dispbacoments 50L min

0ZONR ReNeTAtor Fates 700 7D00mg/ h
Insulation resistance; 21.5M0

ground impedance: 2010

Overall dimeasxn = 1200mm=550mm=1750mm

S S

15 | Belt type Cap elevator: 1 Set

Matersal: PP,
Type: Plastic Belting
Fostures: Chemical Registant
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Color: White,
Appbcatian Area: Bottling.
Cop Elevator Belts is basically a deated belt canveyor erected at an angle Jur loading of
s anto the Happer bowl,

16 | Inspection light: Sets
600 Lumen Foldable Werk LED Inspection Light with Flaod, Spat, UY Mades and USH
Output for Mobile Device Charging, 2 Year Warranty (PLLEG0IUV), Green.

17 | prying machine: Set
Matorial S5304 imchoding edectrical heating fans
Powveer: 50004
Sipe: 3 Feet X 5 Feet X6 Feet

14 | Technical parameter hot melt glue labeling machine:

Labeling speed 12004 bartles pes bour Set
Main eagine sze 450M x 1600w x 2000k mm

Main eagine power supply Ac 3 phase 220-380v

Maln engine power Bkw

Labod matorial Opp paper

Labed length 10mm <340mm

Hottle diameter 50- 106 mm

Automatic Pe Film Shrink Wrapping Machine:

19 | Techsical parasmetess:

Duthne dirsonsson of the equipmens: L5050*W3300*H21400mm Set
The targest dimension of the wrappage:LA0O"WADD HIS0mm

-Materaal af shrink film: PE

“Thickness af shnnk Akn:0.03-0.15mm

The highast temperature of the heat shrink fursace: 160-261,

Canadjust freewill,

The maximum production per minute: 0-12 package

‘Equipment capacity: Z0Kw

-Actual power consumption: 15kw,/hour

‘Prossure request: 220V

‘Equipment weight: 1.27T

‘Machine required as pressure of the compressor: 0.6-03Mpa

1. Packing terms:

{1)350/500/550/600ML large package: 4%6, 4*5

Siall package: 3°4, 35

{ZYIL/ 150200250 large package:373.3%4

Small Package: 2°2,2°3

2. For the pop can packing, we advise packing with palket, it will bo steady.
3. Packing speed: 8-15 bundles /minute

4. Satisfy the speed of the liquad filling machine.

{1)350/500/550/600ML large package: 4%6, 475, (12000-15000 bottles/hour)
Small package: 2¢3,2°2{3000- 4000botthes/buoar ).

5. Matersal of packing the width of PE heat shrink fitm

(200-600mm jthickness(D08-0.1 2mm )

Flat Conveyor Specification:

20 | LComveyor Height:1050mim

2.5ide panel: 304 staindess steol sheet, thickness Is 2mm

3. Pawer: L75KW Metor
4.Supporting leg: 304 stambess steal

5. Trunking and caver: 304 stainless steel

fi.Lubricant water conservation tank: 304 stambess steel
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&

7.Chaan plate: High-quakty plastic chaan plate, poly oxy methylene (POM)
B.Bearing housing: 304 stainless steed cage.
21 | Automatic Blow Molding Machine:
Set
Theorstal Output = .
Max Container Volume ,:/;'OO botxles/br.
Maxneck Diameter - 4‘§.:nm
Max Container Duameter lbOrum
Max Container Meight | :
y 340mm
Number OF Cavity ey
iy 6 Lavity
l'otal Power
. 45kw
Working Pressure:
3 1.0Map
Low Pressure Consumng : AT
160004, /min
Blowing Pressure: ol
: <3.5Mpa
High Pressure Consuming | :
X 3600L min
Machine Dimension | .
4.202.0#2,0m
Machine Waight : 5000k
Feeding Madhme Dimensian . ;‘ i
3 Z0x1.2x22m
Feeding Madhme : 00k
22 | Semi-Automatic Blow Molding Machine:
Foroe of dasing monld l(n 100KKN Gt
Sety
) JEL
Frodective capacity i‘(:c Favity) 250300
- ) 1 fore
A% Hotth Valumy l avity}5~10
Waking Air Pressure of Mam Machine hpa 0.6~110)
Hlowing Air Pressure ldpa 1.5~3.0
Heating Power l\'n 12
AaxStretch Lengeh l:m 00
axMoukd Thickness m 20D
Mlkowed Mould Thidkness lnm 200~ 4010
Allowead Mould Wiith m I
Stz of Maim FinflL.W.H.) \m 11 20~220
Wreight | 31 RO0 + 200
iz of Main MachinedL W.H, } | I 2 000x700x 17004
Size 0] DvenfLWH.) | R 600x6R05 15004
Voltage( 3-phase )| £-phasc) : B8N 220/110
23 | Cooling Tower: Sets
Cooling Capacity: 117000RKcal/H
Warer Flow: 3900L/M
Fan Dia: 900mm
Motar Power: (L755W
24 | Blow Mould: Sots
250md, 500ml, 1000mE, 20:00ml, 5000ml & 20000mL
25 | High pressure alr compressor:
Power: 15 20 HP Sots
Capacity: S04 Liters tank
Outpet Pressure: 30 kg
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26 | High pressure air compressor;
Power:45 KW
Capacity: M Liters tank 1 Se1
Outpeat Pressure: 10 Bar
Air Dryer Machine
Low pressure alr compressor:
Power:10 HP 4 Sets
27 | Capacity: 300 Liters tank
Outpat Pressure: 12.2 kgfem2
28 | Injection machine:-
[ 7 "vem | spECiricAmoN ]| ¢ Sets
A ) C
Scrow Mameter mm m e =0
Serew L/D Ratio 24.7 22 198
Injection Pressare Mpa 227 180 145
| Shot Size {Theoretical) — em’ 276 350 432
IN]EITTIDN hiecﬁun Weixp 251 118 193
UNIT Imjection Rate  (PS) gisec 119 151 187
Plasucizing Capaciy (¥5) g/ee 198 25 309
Screw Speed 1/mm 0~225
Nozzlo length mm 45
Nozzle typw Open noezle
Heating sumber 3+1
Clamping tonnage %N 1600
Space between vebar  (HxV) mm A55x450
Toggle stroke mm £50)
Gm'”"‘ Mold thickness i 150 —500
Elect force /stroke KN /mm 35/110
Elector Tonnage KN 35
Ejector Number 5
Edactrical Pump motor capacty KW 15.1
system Heating capacty KW 9.84
Machine weiyn Ton 52
Othars Machine size  (LxWxM) m 5.2x13x14
Hopper Capacity 25(kg}
il Tank Capacty 306(L)
29 | Air Receiver tank: 1 Sot
Capacity: 15001
Pressure Meter, Safety Valves, Six Output Line With Valves, Bottom water remove Valves.
30 | Bottle mould, Cap Mould: [ Sets
250md, 500ml, 1000md, 2000ml, 5000ml & 20000m! with Cop mould details: Z8mzm,
1.8gm
Water Chilier: 5 Sets
Nominal Output 42334 8TU/H
31| 10662 keal/h
3.5 USKRT
Power input 380-3415v,3 phase 50 Hz
Compressar Power 215 kw
Flow regulator Thermo expanzsion vakee
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Rofrigerant R22
Style Hub pipe type
Water flow 260 m3/h
Condenser Diametar of nippe 320N
Style Hub pipe type

Evaporator Water tank capacity 55L
Stamdard freeging water capsity 220 m3/h

Diameter of standard nlpple 3Z2DN
Huilt in pump Harscpawer D5 HP
Machine Weight 120 KG
Measurement (L*W*H) 910°520"90 e
31 | Hopper Dryer
Capaciy 200 kg 5 Sets
Heater Pawer 1ZRKW
Blower Power Isow
Power 3800/ Iphase
External Dimenswon 118"84* 176mm
Seat Dimension 23%23 phase 11 5{¥"K*|inm
Weight 110kg
32 | Auto Loader: 5 Sels
> Materal Canveying
Motor g":;"’y"“ Barrel Tube
speciication volume tnner dim
{kg/hr) 1] s
;’1;(\' 200kgshr (3] Hmm
33 | Crusher 3 Sets
Power | Diameter | o rtation | Movable | Fixeg | Crishing | Ratary
oy | ¥ sz blade blage | AHY | speed
rotor Lkl {r/min}
7.5 236 41235 3x4 p: 300-~400 | 585
3+ | Botte Inkjet Printer: 3 Sets
Prermanent Ink up to four line With Lo Display & Key Boarsd,
convoyar table ss. 304
35 | Conveyor for connection Machines: 120 Mater
Material -55 304 Seit PU
10 Air Blower Motor
All Blectric Conveyor need to 1istallation &8 required to nstruction of Enginees In Charge.
36 | Active Carbon best quality. 1000 Ky |
17 | Mangariese 1000 K|
34 | Softener resin 1000 Kg |
39 | Spare PLC, Monitor, Inverter, Switch {[apan} G Pes Sets
Each
40 | All Pipe Fittings Valve as per required for complete production Process. | Lat
41 | Electrical Cable, Cabinet Tray, Fitting hox: 1 Lt

Electrcal Cable 4x200rm =200 mtr
4x175rm=200 mer

A%150 rm=200 mtr

Ax125 rm=20d matr

459 5rm=200 mur

4x35rm=300 mur
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Ax25:m=200 inur
AX16rm =200 mtr
4x10rm=250 intr
Ax6rm=200 mur
4%4 rim=300mer
422 5rm =300 mer
4x1.5 rm=300 mtr
1x6 rm=30{ mtr
1x4rm=300 mtr
1x2.5 rm= 300 mtr
1x1.5 roa= 300 mtr

Supply & Installanon of all Flectric Wire as required te [nstructson of Engimeer in Chasge.

Complete Lab Item; i Jols
42 | Thermometer, Ph Meter, Constant Temperature Water 8ath, Visco-metrid Bath, Mulfle
Furnace, Heating Mental, Cooling Catinets, Delamiditier, Bulk Dengity Apparatus, Zone
Reader, COD Digestey, 30D Incubotor, Vaceum Oven, Autoddave, Tablet Hardness Tester,
Colony Counter, Friabibity Test Apparatus. 0 T Machine, Mxroscope, Analytxal Balance,
Spoctrophatometer Viscometor ®olan metor.

Melting Pant Apparatus, Karl Fisher Tarator, Conductivity Meter, Potentiometric Titracor,
Laboratary Centrifuge, Turbulity Meter, A Sampler Lammar Air fFlow, Mcesture Balance
Electronx Bakance, OikLess Vacuum Pump, Abbe Re-rracto meter, Powder /Liguid
Sampler, Multi Paint Magnetic Stisrer Wiath Hotplate, Overhead Sterer, Sieve Shaker,
Griffin Flask Shaker, Shaker Water bath, Fluid Bed Dryer.

43 | After Camplete Water Treatment Plant then produce water have ta Test Government 1 Joh
Approved Organzation with Goven BSTI Certificate.
41 Water Treatment Plant Production Shade: 15000 5FT Production Shade Stecl 1 Jols

Structure with Bottom RCC Faundation, Heat Proofing Sheet, Trazsparent Profile Sheet at
beast 20% rest Profile sheet thickness-0.8mm, Top exhaust system, Metal Man Siding
Door wath Pocket Door{Size-14 Feet X 16 Feet & 5 Feet X 7 Feet), Safficient Wndows{ Thai
Alusminium), Drain Line, Labowr Locker & Changing Room, Lab Room, Office Room, Breast
Feeding Roon, Three Talkets, Overhead Crane in Production Floor Capacity-5Ton).
Standard Floor dueto Contamination hazard with proper painting

Total Amount:
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Estimate for Installation and Commissioning of Deep Tube-Well {500

Moeter X 2 Nos):

Erm Elc-:cnpbuns al Ibems Cluantity Uit

] Tear horing din=L5" [ To nd oar iPeo e waler Inyen) Tor Twa 100D | Kuminieg borey
Pumnps

o Sulsmeraikle pumip dnd contial o with all eosdsary stcessories 2/ Seqd
laew b picivlile by the Bkl
Caparity: 44 KW
Phase: Theee phase,
Pumyp Dia: & inch
Deliwery Dia: 5 Inch
Fump heenid: 150m-32m,
Cascharge Capadly =144 - &1 Cubic Meter! Hour
Bindig Wire: 5.5 wore, wire cluimj, S5 Mut-Falt ofher fecesgary
erjulp ment e af Pedgie el
Bl sl O Ay inbernsibomal Fupaitod i ey wnidd O Illl'l LT4]
e meenabeed by Bidder,
(Preference Brand & Origin =hall he Ialy, Germany, France, japan,
LEA and other Smilar stegovies of Coumirg )

3 Foed Pump 4.0 Side
Capaciy: 30 Hp
Fhame: Thres phiase,
Saction D § inch
Delivery Din: 4 inch
Puangp leeadi 35m-15m,
Dicchnrge Capadity =60 = 360 Cubic Moter) Hour
B ol Ohigeimg Ay internnibisol vepated comn ey aind Origin o
b prespbpised by Hldder
[Praferen v Hrand & Dwlgin hall he Italy Germany. Franoe, lapan,
UEA and ether dmilar categories of Conmntry)

£ Creer Head Tank {Capacity: 256 Ton ) with Pecmamet Steel Structume, Len fals
Helght: 35- 30 Meter,

05 O linprut & Discharge Fipe to Over Hesd Taek For Water Stonepe & 10000 | Eumnimg Meter
Cleanlng Gl Pipe 148 - § liach & Thivkn & e -fanm

G Five Discharge Fipe feom Oeer Head Tank for Water Distribations. 26000 | Runnlng Meter
Each 6] Plpe Dia -4 Inch & Thickoess-Smns,

a7 Horing Dia-1# mch for Tveo Fumps. 100800 | Rumoing Meter
With nemessary novessor bes ag required if medtion or nab Alss have
to Ensare amd Supply iron Eree water

1] Al pamps need 1o electric conmections with :'ur Locard & GOLDD Meler

A Core Cable lengths & Slee (35 Rm) as requined roen puemp to
oledric souroe
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05 Fermanent Casing Fipe: 24 Inch dia FVC plipe (class « D} mcluding S000 | Renning Meter
firting materiale

10 | Permanent Cazing Pipe: 16 inch dia PVC pipe [class - E) induding 70000 | Runnmg Meter
fieting materisls

1 Permanent Filter Casang Pipe: 36 mch din PYC filter pipe 30000 | Running Meter
{ class-E} including fttings materinls [Brand to be mentioned by the
Hidder)

12 Two Pumps attached Pipe: 5 inch dia GI Flange Type with S5 Nut- 40000 | Running Meter
bolts system pipe with necessary mings and sccessories.

13 Test. Trial and commissionmg of complete deep tube well to get pure 100 lobk
drinking water have to ensure iron free,

14 Supplbier should be provided Test Certificate from Puhlic Health .00 lok
Engineering Department.

15 S5 Gate Yalwo [Dia4 loch) 2400 Sots

16 | 55 Gate Valve (DS Inch) 600 Sets

17 55 Gate Valw (Dia-Z Inch) F0.00 S5

18 S5 Gate Valve (Dia-1.5 Tnch) 40.00 Se1s

1% Hrass Chock Valve with Strainer 400 Sets

20 Gl Suctlon Plpe (Dla6 /5 Inch & Thickness-Hmm ) with Flange and SO40 | Running Meter
Necessary Fitting,

21 FYC Delivery Thiread Plpo [Dia-4 Inch & class = £} with Necessary 165040 | Runnmg Meter
Fitting.

2 FYC Delivery Thread Pipe [(Dla-2 1och & class = E) with Necessury 157000 | Running Meter
Fitting,

3 NCC Vnder Ground Watee Storage Tank [Ziges g Eight Partitions ) 100 lob
Size: 10 X 10 X 4 Meter. Brick wall Boundary,

24 Purnp Room: REC Work: 100 lob
One Staried Pusmp rooen (40°=20'=12') with poc roof metal doors,
Thal abaminum windows with grill and proper painting. Also Table,
Chair, Flectric Hght. Fan & Exhaust Fan with necossary accossovies.

35 All FVC Under Groand Dissrib ation Pipe Line Fastaldation ke Land 10D fob
Excavation, Pit Box Fabricatioa and Pipe qu& l-'l:nng)
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Sl Na. | Descriptions of itons Clauantity Linit

11 1. Madel and Brand of the Forldift: To be mentioned by the budder, [} lob
Forkdin has to be origieal rosm OEM's regalsr manefacturing line, no
assembly Is acceptable (Proforence Brand: Toyota/ Komatsha/
HITACHIS CAT/ HYUNDALS KOBELCO/ SUMITOMO/ MITSUEISHI or
other shinilar categorses ),

2. Coumitry of Origin: Any smternational reputed country and to be
mentioned by Bulder.

e bideer must provide Origioal Equipment Mapufactur er (OEM)
vertificare fmentioning yeur of product  along with the FoekBft, The
manuluctucer must provide thelr equipnent type test license or special
Forklift manufacturing license along with their [SO cectificate and CE
Certilicale in addstion 1o the OEM certificate

3. Country of Masufacture: Any international reputod coanty and ro ba
mentioned by Bidder

All itesns with the Forkdift muost be manufactueed within the same
country, Ifeomatry of manufacture of any item is diFerent. then it to
b cortified by the manatscturor of Farklift and to be mentioned intho
offor,

4. Year of Mamufocture: The Forlivas well as its integral components
st be branding new, unused [0 mibleage) and Jatest prodec or not
cartier than year of 2018 and a certificate in this vegard s to be
provided by the manufacturer dusing shipment along with the Forklift.

2.0 | Frame (Chassis) ] job

21 Shall be rigld, designed to resist Joads (Longitudimal,
transverse, torsion, twisting etc.), that may cawse permanent
deformation or ks or nuptures and of welded steel
comstruction.

22 Shall be designed to provide casy disassembly and assembly of

the mechanicaland electricil components fitted on,

Shall bo fitted with tawing pin at the rear ond of the frume.

»
;*.

30 Capacity:

31 Load capadty without side shifter shall be S000 kg at 500 mim
load centre (sale working load),

3.2 Load capacity with side shifter shall ot be Jess than 4500 kg at
500 mm load centre [safe working load).
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&

40

41

4.2

43

44

46
47

Mast

Mast shall be comswructed of high temsile steel and stress
relioved,

Type: Fall free wide view 2 or 3 stage telescopic mast
Sapporting mast catalogue shall be submitted with the tender,
Tt angle {Forward/ backward): Mast 1t angle not Jess than 5
forward ond 6° badeward in loden condition.

Mast closed height: Not exceeding 2240 mm froms ground Jevel
Lifting height: About 3000 mm (The requirement Is ndicative,
+10% Is acceptable),

Free it Mot less than 850 mum without Joad backyest
Cyviinders: Minimun 3 1ift oylinders and 2t cylinders,

51

52

53
54

5.5
56

Dimensions:

Owerall dimensions and unladen weight of the machipe shall be
kept to & minlmum consistent with sound design practice and
due regard to the following critical reguirements;

u) Ratod capacity and lead contre

b) Minlmuam turning clrcde

c) Operators wisibility,

d) Load bearing rapadty of coatainer floor.

Dverall height (mast closed with overhead guaed feabk  not
exceeding 2740 mm,

Outsido turning radius: Not exceeding 3300 mim,

Ground dearance at the lowest polat with Joad: Not less than
125 mm.

Length to fork face: About 2800 mn.

Owverall width: Not maore than 2000 mm,

ol

6.2

6.3
a4

Performance:

The forklift track to be sapplied under these specifications
shall bo designed and built 10 work contiosoasly up 10 8
maxtmum of 24 hours a day at peak under all weather
couditions of Bangladesh.

Travelling speed: Not Jess than 17 km/hr with muximum
specified load ot zero gradient.

Lifting speed: Wot less than 300 mm/sec i laden condition.
Gradability: Not loss than 15 % (unladen) and not less than
10% (laden).

7.0

Stability:
Complying with relevunt International standard.

01

job

74



Specification of Fork Lifter

STRERGTER! ST TAETE
RO € T SR

S BT =
IO QO B AR

o7 991, 500F, B TR 3, FH00d-vdeoob
www bfde gov bd. E-mail: ctgharboun@ gmal.com

a0

81

2.2

a3
4.4

45

a6

a7

Englne:

The engine shall be heavy duty, lndustiial, diesel operated, four
stroke, water cooled, edectrical starting and of wall proven
make, The englne capacity shall he adeguate to meet all
operational requirements.

The engme =hall be equipped with safety protection and alarm
devices agalnst high tempecature and low il pressure, The
akarmns shall be visible faudible to alert the operator,

Fuel tank shall have sufficient capacity for not Jess than 12
hours coatinuous operation,

Englne speed Indicator and operating hours counter shall be
fitted in the operatar's cab.

Qil bath type asr filter or two stage cycdane type air filter or
cyclone type pre-Glter with secondary air filter or equivalent
shall be provided,

The exhaust pipe shall be mounted awsy feom engine,
transmission, hydraulic and electricz] components otc and in a
way that It will not prevent o hinder repalr and malntenance
of other components. Weather cap shall be provided om
eochaust stack, if verticully mounted.

Complete with afl other necossary standand accessories
compatible with local conditions,

9.0

21

9.

Power transmission:

Power transmission shall be heavy~duty type for forward aml
reveyse direction of travel,

The system shall be effectively seabod to prevent fuld leakages,
dust penetration and shall have adequate cooling capacity.

10.0

101
102

Brake systen:

Service (Foot) brake: Hydranlic beake on wheels
Parking cum emergency brake: Mechanical,

1.0

111
112
13

Steering system:

Power assisted steering system,

Steering svstem shall bo sultably protected agalnst damage.
Stoering Hudkage shall bo of robust type and the jaint heariag
shall be well protected agalnst dust and dir.

121

Hydraulic system:
Holsting and lowortng shall be hydraalically oporated. It ks
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essentlal that the movement of hydraulically operated
mechanism shall he smooth and Infinitely variable withia
complete range.

122 The hydraubic oll reservoir shall be deaned, pickled and primed

before installation and of suffident size to ensure that the ol
femperature is nof excessive under sustained operating
condition,
Magnetic sump plugs shall be provided. Covers of at least 50
mm diameter shall be Incorporated n the tanks for cleaning
purposes. Tank shall be ngldly monnted. Dralnage system for
cleaning the tank shall be provided.

123 Hydraullc plplng shall be jocated so that potential physicasl
damage 18 avolded, individually clipped at sufficient ltervals to
eliminate vibrations and situated so that future maintenance is
sinplified

124 The hotst motion design and working hydraulic pressare shall
be sufficient for the speafied hoist speed.

12.5 Hydraulic oil filtors shall be quidkly and readily accessible. The
Mters shall be full Now Mlters, about three Omes the design
How.

126 All hydraulic comnponents such as hoses, piping adaptors, ate
shall be rated at twice the design working pressere. All hoses,
adaptors, fikers shall be standardised on all machines. Fitting
locations shall be designed such that maintenance is easy.

127 Provision shall be made to absorb hydrulic shock geaerated
within the system.,

13.0 Electrical system:

131 Eloctrical systom shall be 12 wolt or 24-vaolt heavy duty
negative earth fully sealed and proofed against breakdowns/
damage due to leakage of rain water.

132 Batteries shall be mounted in a protected position but easily
accessible for maintenance.

133 Suitable head Bghts, front and rear lights, tail lights, indicstors
and stop lights shall be fitted and conveniently located and
protected from external shocks/ colfision and pillerage ete,
Seal beam type of lighting will not be accepted.

134 Electrical system shall be complete with all necessary
instruments, gauges and accessosies.

140 Side shifting:
141 All Forklift trucks shall be fitted wath side shifter and the focks
shall also be manually adjustable. The aipacity of the forklift
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trocks shoald not reduce mora than 200 kg (Indicative oaly)

for attaching side shifter. Side shifters shall be of detachable
e

14.2 Total shifting of the forks shall not be less than 200 mm (4 100
mm}.

150 Forks:

151 Each forklifr truck shall be equipped with standsrd regular
tapered fork for handiing general cargo.

15.2 Length: Not less than 1200 mm,

153 Width: Not less than 150 mm.

154  Thickness: Not less than 60 mim,

15.5 Focks shall be made of forged steel and tapered.

160 Operator’s Cabin: m Job

161 Each forklift truck shall be equipped with cabn/ovechead
gaard with sultable protection agalnst rain snd sun

16,2 Al controls, indicstors and eigns shall be designed for
operators maximum comfort. ANl the indicators shall be placed
in a promincat position to censwre optimum  visibility.
Arrangement shall be provided for ilumination in the
operators’ control and over the dashboard w & standard
suitable night operations.

17.0 Wheels and Tires: m Jobs

171 Poeumatic type. Ply rating must satisfy the laading condition.

17.2  The wheels shall be fitted with * antt-friction bearings®.

17.3  The tyre shall be of heavy duty, industrial / off the road type and
of standard skze

120 Instruments and controls:

18.1 listrument panel shall be of anti-glare type and well positioned
to ensure an oasy reading of all instruments by the operator
and shall contatn the following instruments:

18.1 Hour meter,

18.2 Ammeter [/ warning By,

183 Engloe oll pressure warning lamp foll pressure gauge.

18.4 Engine coolant temperature gauge.

125  Fuel level gauge.

186 Ay other standard gauges and controls for «fctent and safe
operation of the forklift ruck

187 All mstruments, gauge and indscator lights shall be deardy
labeled. Self adhesive labels will not be accepted.
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/

190

Inspection, Test/ Trial amd Acceplimoe:
4, The Supplier's reprecantative{s) will carvy out tesis and triaks of the
Forklift a4t the BFDC. Chittagong premises in presence of the
Representativels) pominated by the BFDC and hand over the Supplier's
representative(s] will casty out tests and trials of the ForkMft at the
HFDC, Chittagong  premises in presence of the Representative(s]
nominated by the BFDC and band over the

Forklift n fully operational comdition to them
b. On vompletion of seocessful trials and commisstoning an formal
kandover certificate will be signed jalatly by the Supplier's and 8FDC
Representativeis) in lully operational condition to them

3]

job

List of spares and tools:

A, Standard set of teols box for ForkEin : 01 Seg (Widder i to mention the
st of standard the tools with qty).

b. Fuel Filwor: 06 pes

e Alr Filtor- 06 pes

& Lubrication filtes: D6 pes

3]

Jobs

Standard Fittings:

i, Al salesy devices are to be Incorporated as per the International
standard.

B AN types of lttings are to be done by the manufacturer as per the
requirement of the user,

c. Auty othier things required to operate the Focklift ssmoothly to be
provided by the bidder within the quoted price

n

Job

220

Warranty and Maintenance:

Warranty period 01 (one) year 1or service, sparn parts replacement and
malntenance from the date of accoptance.

Wthe Farklidt oruny item is found unserviceable durlng wartanty
period, the smme must he repaired/ replaced by the sapplier at their
own expenses, Unserviceable perod due 1o defay in warmanty
replacement /repalr will be added to the total warranty persod

01

Job

23.0

Documents:

0, Manual covertng matntenance and overbanling information of engine.
Hydraulie System, chassls and also cdrault diagram of all elactrical
system of Forkdift (in English): Quy-02.

b [llnstrated Parcts Catalogue for engine. Hydraulic System and chassis
of Truck (in Enghish): Quy-02.

¢ Drtver’'s/Uwnar/ Opecation manual (book type. all In English): Qrv-i2

01

Job
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51 No. Descriptions of Items Quantity Unit

11 1. Model and Brand of the Forklift: To be mentioned hy the bidder. 01 |oh
ForkHm bss o be orighnal from OEM'S regular manufacturing Hse, no
assernbly Is accoptable (Preference Brand: Toyots/ Kematshu/ HITACH)/
CAT/ HYUNDAI/ KOBELCO/ SUMITOMG/ MITSURISHI or other similar
matogarkes)

2. Countey of Origin: Any international reputed coantry 2nd 1o be
entioned by Bidder,

The Bidder must pravide Ortginal Equipment Manulacturar (OEM)
certificate (mentioning year of product) along with the Focklft. The
manufacturer must provide their equipment type test licenss or special
Forkif manulactuving Heense alooyg with thele 1ISO cortifhcate and CE
Cartificate n addition to the OEM cortificate.

3. Country of Manufacture: Any international reputed country and to be
mentioned by Bidder,

All ftems with the Forkiift must be manalactured within the same country,
f country of manufacture of any item is different, then It is to be certified by
the munufacturer of Forkldt and to be mentioned in the offer.

4. Year of Manufacture: The Forkhft as well o5 its integral components must
be branding new, uoused (0 mileage) and latest product or not eariier than
vear of 2018 and & certificate In this regand is to be provided by the

manufdcturer dunng shipment aloag with the Forklift

2.0 Frame (Chassis) " |ob

21 Shall be rigid, designed to resist loads (Longitudinal, transverse,
torsion, twisting etc.], that may cause permanent deformation or
cracks or ruptures and of welded steel construction.

22 Shall be desgigned to provide easy dizassembly and assembly of the
mechanical and electrical components fitted on.

23 Shall be fitted with towing pin at the rear end of the frame.

30 Capacity:

33 Load capacity without gide shifter shall be 2000 kg at 500 mm losd
contre (sale working Joad),

34 Load capacity with side shilter shall not be less than 1500 kg at
S00 mm load centre [safe working koad)

4.0 Mast:

41 Mast shall be constracted of high tenside steel and stress relieved,
432 Typez Full free wide view 2 or 3 stage telescopic mast, Supporting
lnlstcnulq‘u shall be submitted with the tender.
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4.3 Tilt angle [Forward/ backward): Mast tilt angle not less than 5°
forward and 6” backward in kaden condition.

4.4 Mast dosed holght: Not excooding 2240 mm from groand level.

46 Lifting height: About 2000 mm (The requirement is Indicative, &
10%% 15 acceptable ).

46 Free Jim: Not Jess than B50 mm - without Josd Backrest,

47 Cylinders: Minimum 3 lift cylinders and 2 tlt cylinders.

5.0 Dimensions:

51 Overall dimensions and unladen weight of the machine shall be
kept to a minimum consistent with sound design practice and due
regard to the following critical requirements:

a) Rated capacity and laad contre

b) Mindmwn tuming circle

¢} Operators vistbility,

d) Load bearing capadty of container floor,

52 Overall helght (mast dosed with overhead gward /cab) not
exceading 2240 mm.

53 Outside turming radius: Not exceeding 3300 mm.

54 Ground clearance at the lowest point with load: Not less than 125
mm.

55 Length to fork face: About 2600 mm,

5.6 Overall width: Not more than 2000 mim,

6.0 Performance: 01 Job

6.1 The forklift truck 1o be suppliod under thes: specifications shall be
designed and banilt to work continuously up 1o o maximum of 24
hours i day at peak, under all weather conditioas of Bangladesh.

6.2 Travelling speod: Not less than 17 km/hr with maximum specified
load at zero gradient.

6.3 Lifting speed: Not less than 300 mm/sec in laden condition.

6.4 Gradabiltty: Not less than 15 % (unladen) and not less than 10%

(laden)

7.0 Stability:
with relevant Intemational

®.0 Englne:

81 The engine shall be heavy duty, Industrial, dlesel operated, four
stroke, water cooled, electrical starting and of well proven make.
The engine capacity shall be adequate to meet all operational
requirements

4.2 The engine shall be equipped with safety protection and alarm
devices againgt high remperature and low ofl pressure, The alarms
shall be visible faudible to alert the operator.

80



Specification of Fork Lifter

SMeefETER AT TR
TOT 4 HITEE TP
BRI WOT T Q
e % oe|
ROT T, SRAIE, T TH T o, o0y sooy
www bfde gov.bd E-mail: ctigharbour@gmail.com
83 Fuel tank shall have sufficent capacity for not less than 12 boars
continucus operation.
B4 Engine speed indicator and operating hours counter shall be fimed
in the opevator’s cab,
S (Hl bath type abr ilter o twa stage cyclone type alr fillter or cpclone
type pre-filter with secondary air filter or equivalent shall be
provided,
8.6 The exbaust pipe shall be mounted away from engine transmission,

hydraulic snd electrical companents etc. and In a way that it will
not prevent or himder repalr and malntenance of other
compoients. Weather cap shall be provided on exhaust stack, if
vertically moun ted

8.7 Complete with all other necessary standand accessories compatible
with locul conditions.
9.0 Power transmission:
a1 Power transmission shall be basvy-duty type for foeward and
reverse direction of travel.
92 The system shall be effoctively sealed to prevent flukd leakages,
dust penetration and shall have adequate coollag capacity.
10.0 Brake system:
101 Service [Foot) brake: Hydraubr brake on wheels
102 Parking cum emergency brake: Mochanical,
110 Steering systene
113 Power assisted stoering system,
13 Stearing system shail be suitably protected agatnst damage.
113 Steering linkage shall be of robust type and the joint bearing shall
ke well protected against dust and dirt.
12.0 Hydraulic systeny
121 Holsting and lowering shall be hydraulically opersted. It |8
ossontlal that tha movement of hydraulically operated mechanise
<hall be smooth and infinitely varsabie within complete range.
122 The hydraufic oil reservoir shall be deaned. picklied and primed

before lmstallation and of suffdent size 1o ensure that the o
toemperature is not excessive under sustalned operating condition,
Magnetic sump plugs shall be provided. Covers of at least 50 mm
diameter shall be incorporatad in the tanks for cleaning purposes.
Tank shall be rigidly mounted. Prainage system for deaning the
tank shall be provided.
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123 Hydraulic piping shall be bocated so that potential physical damage
I5 avodded, Individually clipped at sulficient intervals to eliminate
vibrations and situated so that future malatenance s simplifled.

124 The hoist motion design and working hydraulic pressure shall be
snflictent for the specified haist speed.

125 Hydraulic ofl filters shall be quickly snd readily accessible. The
filters shall be full flow filters, aboat three thmes the design Now.

126 All hydraulic components such as hoses, plpleg, adaptors, ete. shall
be rated at twice the design working pressure. All hoses, adaptors,
filters shall be standardized on all machines. Fitting locations shall
be degigned such that maintesance is easy,

127 Provislon shall be made to absorb hydraulic shock generated
within the system.

13.0 Electrical system:

133 Electrical system shall be 12 volt ar 24-volt heavy duty negative
carth fully sealed and proofed against breakdowns/ damage due to
leskage of raln water,

13.2 Batteries shall be mounted in 4 protected pesition bt easily
accessible for maintenunce

133 Sultable head lights, front and rear lights, tall Bghts, Indicstors and
stop fights shall be fitted and comveniently located and protected
from external shocks/ collision and pilferage etc. Seal beam type of
lighting will not be accepted

134 Electrical system shall be coan plete with all necessary lnstruments,
pauges and acoessorivs.

14,0 Side shifting:

141 Al Forklift wracks shall be fittad with side shifter and the forks
shall also be manually adjustable. The capactty of the forkdift
trucks should not reduce more than 200 kg [indicative only) for
attaching side shifter. Side shifters shall be of detachabie type.

142 Toual shifting of the forks shall not be Jess than 200 mm (+ 100
mm).

15.0 Forks:

151 Each forkldr treck shall be equipped with standard rogular tapered
fork for handling general cargo.

152 Length: Not less than 1200 mm.

1532 Width: Not less than 150 mm.

154 Thickness: Not less than 60 mm,

155 Forks shall be made of forgsd steel and tapered,

160 Operator’s Cabim 01 job

161 Each forklift rrack shall be equipped with cabin/overhesd guard
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with sultable protection against rain and sun.

16.2 All coatrols, mdicators and siges shall be designed for operators
maximum comfort. All the indicators shall be placed in a
prominent position to ensure optimum visibility. Arvangement
shall be provided for Humination in the operatars’ conteol and
over the dashboard to a standard suitable night operations.

17.0 Wheels and Tires: (1) § ok

17.1  Poeamatic type. Ply rating muss satisfy the Joading condition.

17,2 The wheels shall be fitted with * anti-friction bearings”,

17.3  The tyre shall be of heavy duty, industrial / off the road type and of
standard size.

18.0 Instruments and controls:

14,1 Instrument panel shall be of aati-ghare trpe and well positioned to
ansure an easy reading of all Instraments by the operator and shall
contaln the fallowing instruments:

18.1 Hour meter.

18.2 Ammeter / warning lamp.

143 Engine oll pressure warning lamp /oil pressure gauge.

184 Engine cookant temperature gawge.

185 Fuel level gauge,

18.6 Any other standaed gauges and controle for efficient and gafe
operation of the foeklift nack,

187 All instroments, gauge and indicator lights shall be clearly labeled
Self-adhesive labels will not be accepted.

19.0 Inspection, Test/ Tral and Acceptance: a1 Job
a The Supplier's representativefs) will carry ot tests and trials of the
Forklift  ar the BFDE,  Ohittagong premises In presence of the
Representative(s) nominated by the BFDC and hand over the Supplier's
represcotativels) will carry out tosts and trials of the Porklift at the BFDC

Ohlagon g

premises in presence of the Representative[s) nominated by the BFDC and
hand over the

Forklift in fully operational condition to them.

b. On completion of success€ul trials and commissioning, an formal
handower certificate will be signed fointly by the Supplier's and BFDC
Representativeds) in fully operational condition to them,
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200 List of spares and wols:

A Standand set of toodks box for Foeklift - 03 Set {Bidder is 1o mention the ligt
of standard the 1oks with giy) 01 Job
b, Fusel Filter. 03 pes

. Alr Filten (3 pes

A, Labrication Alter: 03 pes

210 Stankard Fittings: 01 Job
a Al safory devicesare to ba Incorporated as per the intemational
standard.

k. All types of fittings are to be done by the manufscturer 2s per the
requirement of the user.

Ay other things required to operate the Forkliln smoothly to be
prowvided by the hidder within the guoted price.

220 Warranty and Madntenance: 01 Job
Warranty pertod 01 {one} yoar for sesvice, spare parts replacement and
maintenance from the date of acceptaace.

£ the Forklift or any item is found unserviceable during warranty period,
the same must be repaired/ replaced by the supplier ot their own expenses,
Dusevviceable period due to delay In warranty ceplacement/repair will be
added 1o the total wa rvanty pertod.

2340 Documents: 01 Job
a Mapual covering mamtesanoe and overhauling latormation of engine,
Hydvaulic System, chassis and alse circult dlagram of all electrical system of
Forkift (in English): Qty-D2.

b. Hlustrated Parts Catalogue for engine, Hpdraulic System and chassis of
Truck (in English): Quy-02

r. Detver'sOwner/Oparation mannal (book type all in English): Oty-02.

q y .

ROCCWork:

One Storied Parkiong Shade (80 =30 218" ) & Two Toilets [RCC Rooen & Rool top (Skee- 5t x 7 1 x 91t & Size 6ft x
a8t x 6 tnch) with RCC Undecground Reserve Tank- 100t x 101 x 10 1 & RCC Water disposal tanke 5t S ft x 104t
) with Steel Structure & RCC Basement with Proflle Sheet roof top, Side wall, metal doors. Thal aluminam
windows with grill and proper painting, Lighting, fire extinguisher ete. include feacing of wall top area for sun
fight.
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Sl Mo, | Desoiprions of Roms Juanricy | 1 it
01 Each set has tlares pamps (1] Sols

Electric Driven Fire pump: 01 5et
l'nh:u-ul.n HOTOHD-3EERA e v WES D3IEW, Rpl‘l_."ﬂ-l'lﬂ".l'l.".'fﬂhm. 1FESG, 2,
20 rpEa oo
Mounied om rommman baseplate,

Dty 11350 US GEM @ 100 m

Caging - Cast bros

Empeelber : Cast lron

Shaf: AIS1420

Geal s Meckanicsld Seal

Supply with Lol Fabricwted Electric Fire pump controlles I3 7KW, 5T
(Op=en Transitan) - Supplied Looss Indwidisg Export Wooden cases
fwithaoait fumilgatdon ) for both pusnsp set and cantroel penel.

éigmacd Dgine Driven Fire Pamp: 01 Set

Calpedn N 10D-3 1508 cougled Lo FRT radiator asoled electiric sia it diess]
engine moadel HA5 HMT FAL.11 roted 345 KW af 2940 rpm moumbe d oo
vk e gilabe.

Dty - 15D LS GPR O T m

Caaing : Cas brga

Impgallar ; Caar brom

Shaft: AlS1 430

Seal: Mpckanicad Seal

Scope of Supply

Flywdiirel Housing

24N Feaiting molar & Al risior

Alr, Fued aisl Dl Filler

Stndard Mufller

Faillnnor

Flexible Bellow

Momual Control paoel complete with key sadach, tachometor with howr
e, ] rasEurd e, whiLir LT jlaandiiire goige, bl ol i s
inclicating light and battery charging light

Auto-shuldown for bow oil pressure & high waler temperature.

Supply with Laal Fabricate d Dieae] Fire pamp comtrodler T45EW [one
Baimery Charger] and also 250 lioe Fuel Tenk - Supplied Loose. Including
Faoport Woasdem cases [withoot fumdgutien ) for pump set, fee] tanke ared
comir gamnel
pochuy Fumps 00 St

Calpoda Verticnl Multisage Pusop Model: BNV 40:913 ¢ fw 5.5k,
Aph A S dihe, 2900 rpm 1155 motog

Dty AU SGEPM G 1100

Caning : A 504

Imp=sll=r  AISEE04

Shaft: AlS1 505

Seal: Mechanics] Szal

Supply with Leocal Fabdcovne d [nﬂg Fuip Comitralber 5.5 kwe (DCL]

0z ME Pipe- 200 numl Schedale 40} an M
Faborication for Disrdation Header lodude necessary bend and relaved
ACCE S0 ea.

% B5 Pipe- 200 mmm Scliedale 40 750 1]

Fobarimtion for Surtion Ene. Indude necessary Berd and related acrossories.
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04 MS Plpe-150mm {Schadule 40) 1280 M
Fabrication for distribetion lne. Indudo neressary bond and related
accessornies.

s MS Plpe-100mm{ Schedule 40) 18950 M
Fabnatian for distnbetice line. Indude necessary bend and related
accossanes,

06 MS Pipe-50mm(Schedele 40) 200 M
Fabrication For Jockey Punrp line and related works,
Inclinde poosscary bend and relstad seosssories

a7 Fire Hose Box (Class-11): 35 Sets
Box Size-(762mmXA86mmX300mm)
1) 40mm Hose pipe with male Femabe coupling
ii] 40mm Right angle vale
Hi)SEmim Nozebef et & Spray Lype)
iviHose rake cabinet
v]65mm Landing Vahe
Erand: Emaco/Equivalont. UL/FM
Origin :USA
Hose Rail Complete Set: 10 Sets
Coll pipe dig-SCmm with 38mm Nozzle (et & Spray type ], coil pipe lepth-
1003 eter.

08 | OS&Y gate: Each sets have bebow iteans: 3 Sets
200 mm 0S5 &Y gate valve for common
dedivery header to System Line

Brand :Emaco/Equivalent. UL/FM

Origin : USA

Quantity-5 Pcs

150mm OS & ¥ gate valve for Distribution Line
Brand: Emaco/Equivaleat UL/FM

Origin :USA

Quantity-6 Pos

100mm OF & ¥ gate wslve for Digteibution Line
Brand: Emacoy/ Equivalent. UL/FM

Origln :USA

| Quamtity-12 Pes

50 mm O8 & Y gate valve for jockey pumyp
suction & Deldivery Brand =

Emaco/Equivalent. UL/FM Crigin

USA

-2 Pes

[T} Y-Strainer: Each sets have helow ltoms: 03 Sets
200 mm Y-Steaiper for main Pump Suction
Erund: Emaco/Equivalaat UL/FM
Ongin :USA

tity-2 Pos
150 mm Y-Straimer for Distributson Line
Brand: Emaco/Equivalent. UL/FM
Urigin :USA
Quantity & Pocs
100 s Y-Straiger for Distributson Line
Erand: Emaco/Equivalent. UL/FM
Origin :USA
Quantity-12 Pes
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50 mm Y-Strainer for jockey pump suction
Brand: Emaco/Equivalent. UL/FM

Origln USA

Quantity-1 Fes

10 Non Return Valve: Each sets have below items: 1 job
200 mm Nom Return Valve for makn 2nos
Pump Delivesy Brand: Emaco/Equivaleat,
UL/FM Origin USA

| Quantity-6 Sets

S50 i Non Return Valve for jockey pump
Delivery Brand: Emaco/Equivalent,
UL/FM Origin USA

Quantity-3 Sets

11 Expansion joint: Each sets have below items: 03 Sets

200 mm Expansion joént for main 2nos
Fump section Line
Brand :Emaco/Equivalent. UL/FM
Origin [USA
Quantity-4 Pes
150 mm Expanston Jofnt for Distrbution Linge
Erand: Emaco/Equivaloat, UL/FM
Origin :USA
(uantity-8 Pcs
100 mm Expansion jotnt for Distribution Line
Brand: Emaco/Eqguivalont. UL/FM
Origin USA
| Quantity- 12 Pes
50 mm Flexible Jolnt for jockey pump suction
# Dellvery Line
Brand: Emaco/ Equivalent.
UL/FM Origin -USA
CQuantity-2 Pes

12 (heck Valve with Brass Strainer. Each sets have below items: 1 job
200 mm Check Valve with Brass Strainer for matn Pump Saction
Brand: Emaco/Equivalent UL/FM
Origin :USA

| Quantity-5 Sets
50 mm Check Valve with Brass Stminer for jockey pranp suction
Brand: Emaco/Equivalent. UL/FM
Origin (USA
Quantity-3 Sets

13 Pressure Gauge: Each sets have below items: U3 Sets
Quantity-6 Pes

14 Contrifagal Priming Pump, 5.5KW, Discharge-2.5 Inch, Suctlon+3 Inch, Three 1 Set
Phases with Control Box.

15 Air Vent - 03 Sers
Ar Vent Valve 25am NFT Brand :Quantity 1 Pes

16 Test Line Set: 03 Sets
150mm Pressure Radief Valve Drand.
Quantity-1 Prs

17 Fire Fighting Pump House: RCC Wark: 03 iits
Pump room (100" =30« 14"} with eoc roof metal doors. Thal alusmbnom
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windows with gnll and proper painting with rcc pillar with rool{ outside
extension roof-2' minimum) metal doors and proper painting, Lighting, fire
extinguisher elc.

18 Sapply & Installation: LS
Chedck Valve, Pumps, Automatic Conteol System and other related
Acressories

Al pipes go through in soil sand accescories should Complete Tnstallation.

19 Miscellaneons LS -
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Annex 11: Detail Description of Canals under Three Coastal Districts

A11.1 Description of Canals Under Satkhira District

There are six canals under Satkhira District to be rehabilitate for the cluster farming issues. The
administrative location and Geographic location of these canals are given in the Table 4.3 and Table
4.4 respectively. Figure A11.1 shows the location Map of the Canals under Satkhira District, and
Figure A11.2 shows some pictures of the catchment areas of these canals. The detailed description of
these canals is given as follows:

a) Atshobigha Khal

The canal is located at Debhata Upazila under Satkhira District. The offtake of this canal is Shapmara-
Habra (Khutikkhali) River near Shannyashi Chhak area. The canal falls at the floodplain at Jheela.
Almost 100% area of its catchment is under shrimp farming. However, some vegetable cultivation was
observed at the dyke of this canal. Both the bank of this canal is under khas land. The water of this
canal is very salty; hence, local people cannot use this canal water for drinking purpose. In this regard,
they collect water from the deep tube well located around 6 km away from the Atshotobigha Primary
School. However, sometimes especially during dry period, the water gets very saline and people need
to use the water that are carried for drinking purpose. The gher under the catchment area are given
as lease to the local people for cluster farming. People give Tk. 2/ decimal/ month for “Bilan” (=11
) class and Tk. 6/ decimal/ month for “Bari” (1% @) class to the respective authorities. Some

squatters (around 3-4 numbers of households) were observed on the dyke of the canal beside the
roadside. According to them, they are staying temporarily at this place to have easy access to the
Upzalia through the road, and once the excavation activities start, they would shift to their permanent
address.

Flood is an unwanted event that occurs almost every year within the catchment due to poor drainage
system of the canal which is eventually caused for siltation. The canal is silted up to 1.5m to 1.70m.
According to local people, flood water stays for 1-2 months during monsoon, whereas, they do not
even get water for daily use during dry season and the surface water got salty.

b) Kalmegher Khal

The canal is located at Shyamnagar Upazila under Satkhira District. The offtake of this canal is Madar
Gang River near Shoyalia Bridge. This canal has two distributaries; one of them falls into the Madar
Gang River near Kallyanpur sluice gate, another one falls into the flood plain. Fresh water scarcity was
observed within the catchment area of this canal. Drinking water is to be bought by Tk. 35/ drum (30
liter) from the Shyamnagar Upazila. However, local can also use pond water for other potable
purposes. Some squatters (around 2-3 numbers of households), mostly cluster farmers were observed
on the dyke of the canal. According to the information as mentioned in the Appendix 12, adverse
impacts due to canal excavation for those squatters is assumed as remote. According to local people
no flood is occurred within the catchment of this canal.

¢) Magra Khal

The canal is located at Kolaroa Upazila under Satkhira District. The offtake of this canal is Betna River
from Berikhali Sluice Gate at Shimnagar, and falls to the flood plain at Koyla. According to the field
observation, the canal is full of water hyacinth and not very wide enough to carry sufficient water for
the cluster farming. Most of the catchment area of this canal is used for crop cultivation as well as
shrimp and fish farming. Rest of the area is used for shrimp and fish farming only. Vegetation such as:
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Detail Description of Canals under Three Coastal Districts

banana, date, and papaya trees, some herbs and grasses would be cleared before starting excavation
activity. Local people do not have any objection regarding this issue rather they requested through
union chairman for canal excavation by themselves for drainage management.

d) Mahandi Khal, Dakshkathi Khal, and Madhabkhali Khal

These three canals are interconnected with each other and are located at Tala Upazila under Satkhira
District. All the three canals are situated under the same catchment area. Dakshkathi khal starts from
the Pashchim Salta River near Shishutala. Mahandi khal starts from Dakshkathi khal near Nalta-
Prashadpur Bagda Cluster, and Madhabkhali Khal starts near Machhiyara- Prashadpur Bagda-Galda
Mixed Cluster location at Masranga Mauza. However, there is a connectivity between Madhabkhali
Khal and Pashchim Salta River which could be observed only during monsoon period. The outfall of
all the canals is the flood plain. Around 65% of the catchment area is used only for cluster shrimp
farming, and rest of the areas are used for both crop cultivation and shrimp farming. In this Upazila
including Shrimp, carp fishes are also cultured in the gher.
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Figure A11.1: Locations of the Canals under Satkhira District
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Detail Description of Canals under Three Coastal Districts

View of both bank of the khal from the Bridge near Atshotobigha Primary School
Atshotobigha Khal

.

Cluster Farming within the Catchment Area Picture of Khal from the Road Squatters’ settlement on the left bank of the Khal
Kalmegher Khal
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Detail Description of Canals under Three Coastal Districts

Khal full of water hyacinth from the bridge near Boro Crop during the Month of March at the catchment Cluster Farming area
Gharchala Bazar area beside the dyke of the khal
Magra Khal

Khal having little water near Nalta Bazar Bridge Mid-point of the Khal where it is dried up Boro Crop Cultivation in the Cluster Farming Area

Mahandi Khal
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Connectivity with the Mahandi Khal and Dakshkathi Boro Crop Cultivation within the Cluster Farming Area
Khal

Dakshkathi Khal

Crop Cultivation at Cluster Farming Area within the Machhiyara- Prashadpur Bagda-Galda Mixed Cluster Sample Collection from Madhabkhali Khal
Catchment area of the Khal

Madhabkhali Khal

Figure A11.2: Pictures of the Catchment Areas of the Canals under Satkhira District
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A11.2 Description of Canals Under Khulna District

There are five (05) canals under Khulna District to be rehabilitate for the cluster farming issues. The
administrative location and Geographic location of these canals are given in the Table 4.3 and Table
43.4 respectively. Only three (03) out of five (05) canals have received the No Objection Certificate
(NOC) from the local authority for the rehabilitation of the canals. For the two canals: Bollobi, and
Rajapur canal NOCs have not been received yet from the respective authority. However, necessary
work regarding obtaining NOCs is still ongoing. Figure A11.3 shows the location Map of the Canals
under Satkhira District, and Figure A11.4 shows some pictures of the catchment areas of these canals.
The detailed description of these canals is given as follows:

a) Mora Jopjopia Nodi

Mora Jopjopia Nodi is located under Botiaghata Upazila under Khulna District. The offtake of this canal
is the Kazibachha River and outfall is the Lower Salta River. The total length of this canal is 9 km.
However, excavation work for this canal would be 3.3 km from the Lower Salta River. Excavated soil
would be dumped through compaction method on the both dyke of the canal. According to field
observation and consulting with local people, they prefer to cultivate crop within the catchment area
of this canal. Currently only Aman crop is cultivated within the catchment, but every year around 50%
crop is damaged due to salinity. People use ground water sources for drinking and other potable
purposes. Around 30% area is used for Bagda farming during dry period. However, most of the cases
virus attacks Bagda and productivity may be decreased. On the other hand, Bagda cannot adjust the
environment of saline water with sweet water during rainfall and face loss of immunity. Hence, local
people found it non-profitable to them. The siltation level of this canal is high and excavation work in
this canal have been conducted twice within last fifteen (15) years. Flood occurs especially for heavy
rainfall and peak of river water level coincides and water enters the canal and it overflows the banks.
Water stays only for seven (07) days.

b) Bollobi Khal

This canal is located under Rupsa Upazila under Khulna District and starts from the Attharobaki River
and falls to the Old Passur River. The canal is very narrow and most of the areas under its catchment
are used for crop cultivation, farming of Galda, Bagda, and Carp fishes. In addition, according to the
field observation vegetable are cultivated on the dyke. The depth of water of this canal is around 3 ft
during low tide and around 5ft during high tide.

¢) Rajapur Khal

Rajapur Khal is located under Digholia Upazila under Khulna District. It starts from the Ashifut khal
and falls into the flood plain area. Almost 95% areas under its catchment is used as gher for shrimp
farming.

d) Dohar Khal

This canal is starts from the Atai River and falls into the flood plain area at Digholia Upazila under
Khulna District. According to the local people, the excavated soil may be dumped on the both dyke of
the canal. However, intension of local people for using this excavated soil was also observed during
field visit. Usually, occurrence of flood is remote in this catchment. Carp fishes, Galda, Crops (IRRI,
dyke vegetables) are practiced within the catchment areas. According to local people, the excavated
soil should be dumped on the dyke and make the dyke wide so that they can use the dyke as rural road
to transport crops, shrimps, and fishes from the cluster farming areas.
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Figure A11.3: Locations of the Canals under Khulna District
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Gher Areas remain fallow after harvesting Aman Information Signboard Setup by BWDB Gher Area
Crop

Mora Jopjopia Nodi

Bridge on the Bollobi Khal Bamboo Bridge connecting settlement areas
within the Bank of the Canal
Bollobi Khal
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Dohar Khal
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Bhashar Beel Area Bridge at Brahmagati Pashchimpara on the Canal Cluster Farming Gher within the catchment

Nagkati Khal

Figure A11.4: Pictures of the Catchment Areas of the Canals under Khulna District
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a) Nagkati Khal

The offtake of the Nagkati khal is Bhairab River near the Jute Textile Mills Ltd. and outfall is Shahar
Beel at Digholia Upazila under Khulna District. The canal is very narrow near the Jute mills due to one
vent sluice gate used as culvert as well. 100% areas under the catchment of this canal are used for
shrimp & white fish (carp) culture and crop cultivation. The canal has been excavated around 20 years
back. Water of this canal is used for irrigation to the cluster farming areas close to this canal. However,
for the other part within the catchment ground water is used for irrigation. Water may be got at 220-
230ft depth. Livelihood of 90% people within the catchment area is cluster farming (both crop
cultivation, and fish farming). Rest of the people are involved in service and business.

There are around 8-10 households beside the canal on the khas land. According to the local people,
these squatters do not have any issue to move to other place for living during conducting canal
excavation work. Excavated soil might be dumped on the dyke (both side) maintaining the alignment
of the canal.

A11.3 Description of Canals Under Bagerhat District

There are seven (07) canals under Khulna District to be rehabilitate for the cluster farming issues. The
administrative location and Geographic location of these canals are given in the Table 4.3 and Table
4.4 respectively. Figure A11.5 shows the location Map of the Canals under Satkhira District, and
Figure A11.6 shows some pictures of the catchment areas of these canals. The detailed description of
these canals is given as follows:

a) Kumbkhali Khal

Kumbkhali Khal is located at Rampal Upazila under Bagerhat District. Almost 100% of the catchment
area is used for shrimp and fish farming. As concentration of salt is observed in surface water sources,
Bagda is mostly cultured at this place. The offtake and outfall of the canal is Bogura River.

b) Shoilodubir Khal, and Jibonkhalir Khal

Shoilodubir Khal, and Jibonkhalir Khal are interconnected at Kachua Upazila under Bagerhat District,
near Signboard Bazar. The offtake point of the Jibonkhalir Khal is Baleshwar River close to Mir
Shakhawat Ali Daru Bridge on the river. On the other hand, the outfall of the Shoilodubir Khal is
Daratana-Poylahara River close to Kapali Bandar Government Primary School which offtake is
Bhairab (Bagerhat) River. The areas under the catchment of Shoilodubr Khal especially at the outfall
locations, are used for Shrimp farming. However, the mid-section of the catchment area is
comparatively high land, hence, Aman crops and vegetables (tomato, cauliflower, cabbage, green chili
etc.) are grown including shrimp and fish farming based on season.

On the other hand, the whole area under the catchment of Jibonkhalir Khal is used for crop cultivation
and shrimp and fish farming.

According to both the DoF official and local people the excavated soil can be managed by dumping soil
on the dyke.

¢) Burir Khal

This canal is located at Chitalmari Upazila under Bagerhat District. The offtake of this canal is Mora
Chitra River close to Babuganj Bazar, and the outfall is another canal near Shantikhali S.S High School
and Shantikhali Bazar, which is connected to the river, Madhumati. Most of the areas under the
catchment of this canal is used for crop cultivation (only Hybrid Boro) and Shrimp (only Galda) & fish
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farming. However, some vegetable cultivations were observed beside the roadside during field visit.
Although flood is not a regular phenomenon at this place, once flood occurs water stays for 7-15 days.
Sometimes people need to move to a safer place based on the flood forecasting. Water is available in
this canal for three- four months a year, and local people use this water for irrigation.

d) Andigram Khal

This canal is located at Mollahat Upazila under Bagerhat District. The canal starts from Atharbanki
River near Nagarkandi primary School, and falls into the Naldangi beel. Most of the areas under the
catchment is used for IRRI crop cultivation, Galda and carp fish farming. Deep tube well water is used
for irrigation purpose. The canal is almost silted up. Around 8-10 number of households were
observed along the canal side during field visit. These are squatters and according to other local people
and the official of DoF, they are staying here illegally. These squatters would move to other places
when the canal excavation work would be started.

e) Dakatia, and Gajdurer Khal

Gajdurer Khal and Dakatia Khal is connected with each other near Garibpur Bazar at Char
BanialiChitalmari Upazila under Bagerhat District. Both the canal starts from the river Baleshwar. The
lower part of the Dakatia Khal is named as Char Dakatia. The canal excavation work was observed
ongoing for Dakatia Khal by the initiatives taken by local people and NGO (Uttaran). They will conduct
excavation work up to Dakatia Primary School. The DoF will conduct canal rehabilitation work from
Dakatia Government Primary School to the mouth of river Baleshwar.

Both the canals have mostly silted up therefore water scarcity is a major issue for the local people. The
canal water is sweet; hence, people may use this water for drinking, potable, and irrigation purposes.
Therefore, local people want these canals to be rehabilitated so that they might be beneficial in
account of using water.

7-8 numbers of households were observed beside the Dakatia canal on its dyke. People are staying
here temporarily at this place.
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Figure A11.5: Locations of the Canals under Bagerhat District
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Gher Areas Settlement Areas beside the Canal
Kumbkhali Khal

Vegetation to be Cleared from the Dyke of the Gher Area
Canal beside the Canal

Shoilodubir Khal
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Boro Crop and Gher Area beside the Canal within  Banana Trees on the both side Dykes of the Canal
the Catchment Area

Jibonkhalir Khal

Sample Collection from the Silted-up Canal Crop Cultivation within the Catchment Area A walkway for the local people at the between
the Canal and the Crop land/ Gher

Burir Khal
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Boro Croop Cultivation within the Catchment Excavation ongoing inspiring by Local People
Area and NGO

Dakatia Khal

Figure A11.6: Pictures of the Catchment Areas of the Canals under Bagerhat District
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Annex 12: Reference Letter to DoF from BFDC
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Annex 13: Distances between the Sub-Project sites and the Protected

Areas of Bangladesh
Location (Distance from the Sub- Established
Protected Areas | Forest Types Project Sites) Area (ha) (Extended)
A. National Parks (IUCN Category V)
Himchari Hill Forest Cox’s Bazar (Around 27 km from the | 1,729 1980
National Park Chakaria Shrimp Estate)
Medha Kachapia Hill Forest Cox’s Bazar (Around 8 km from the | 395.92 2004
National Park Chakaria Shrimp Estate)
B. Wildlife Sanctuaries (IUCN Category IV)
Sundarbans Natural Bagerhat (More than 70 km from the | 31,226.94 | 1960 (1996)
(East) Wildlife Mangrove selected canals under Bagerhat District)
Sanctuary (WS)
Fasiakhali WS Hill Forest Fasiakhali (Around 3 km from the | 2,080 2007
Chakaria Shrimp Estate)
Sangu WS Hill Forest Bandarban (Around 13 km from | 5973 2010
Chakaria Shrimp Estate)
Chunati WS Hill Forest Banshkhali (Around 13 km North from | 8,493 1986
Chakaria Shrimp Estate)
Dud Pukuria- Hill Forest Dhopachari (Around 26 km East from | 4,907 2010
Dhopachari WS BFDC Campus, Chattogram)
Sundarbans Natural Khulna (More than 80 km from the | 36,970.45 1996
(South) WS Mangrove selected canals under Khulna District)
Sundarbans Natural Satkhira (Kalmeghar Khal is around 40 | 71,502.13 | 1996
(West) WS Mangrove km North from this WS. This is the
nearest distance of the selected Canals
under Satkhira District)
C. Game Reserve (IUCN Category: N/A)
Teknaf Game Hill Forest Cox’s Bazar (Around 56 km South from | 11,615 1983

Reserve (GR)

the Chakaria Shrimp Estate)

113







Annex 14: Design and Layout of Chakaria Shrimp Estate and BFDC

SITE MAP

SITE MAP
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SLUICE GATE (3 VENTS)

118



Design and Layout of Chakaria Shrimp Estate and BFDC

.

Ny

TOR VEW OF BUUSCE GATE {1 VENTS)

’ib‘ 0 > ) fm
-
y.. % Wy 4 A
A N ¥ l - o AN
_l- Sem b SreseRe — /
= S T -'._“-:_‘-- SWOEAT oD EaRe bt oy 175 —-—-——-—-—-‘—.—.--4
A SR NES Bk A R P B
e e St b
o
PROACTRAME oueT JM%&MI: URNMNG TITLE - TOP VITW OF SLUICE GATE 13 VENTS) TEPFR RENT (6 FEIRRES
S bt 4 Bt Lot T MR YRT IR YTIE VR VIV IR R ST AT
CONSULTING SEAVICES FOR ENGINEERING DESIGN AND @ DUSIRE (et 7. DUGHRE 13 Vel 1 508 1) \ATER R DAL PP TTATS FECOMVEMIED IR ST RO RN
SUPERVISICH INTERMATIONAL . L e LOCATONISAE . RAMAR, Drthanss. 00K BATAI Shae CPLIYPRORCE PN PR
PACKAGE NO. SD5 FOR SUSTARABLE COASTAL ANDMARINE | ™I n ™ SOV | P 0k - A S, Py ey g perom e iy rerm iy
FISHERIES PROJEGT (SCMFP) @ T e e —— TONOE R ORANG | 0 S-01  novemseraw:|
FRMECT Ve JPZDOF 202112 TN o T sy | et T W Awese) St g ~ NARAL | ST e s b GERELN |

119



Design and Layout of Chakaria Shrimp Estate and BFDC

3*‘ t W J e L P ‘HP 9
¥ I + T -
2 15— g ‘;"X""’x._
% g~ e s
o A Ui e T s
I - 430 + }4-"'/ —=r \_K\ ’l.: Ead
l pa— > Wity el Sgren
Bators Puet — DOTRw
a\l __________ S el || I _____ L—; .......... e N . 1
] 52‘ I h
P Shoat AV
iy SOE ELEVATION OF 5LLIOE GATE (3 VENTS) /
E % " s t—n e ’i.
J-’-uw t A 2y |
o 50 9 ﬂ 000
== i w3 -
Aores we | | Crweng Opesrg Cyesng e il
* 0l it it oI5 4

"
LAl
S
tAll ¢

TN -METY
FHONT ELEVATION COF SLUCE GATE {(3VENTS] BACK ELEVATION OF SLLSCE GATE{2VENTS)

PEITVE GiENT o JPZHANYD-JCL Joint Vertuwes DRAMING TTTLE : SDE ELEVATION OF SLUICE GATE (3 VENTS) QEPARTVENT OF REsEFeEs

& h::‘.:‘&w VL Sty i PERTER R TINE TTUE TEr A Al PEr A TNR - Eo I B 1183 CATE Al VimTE [ —— pre—
CONSULTING SEAVICES FOR ENGINEERING DESIGN &30 . i3 robpr e o B e L nASEMARRTESEAPHIAEE
SUPERVISICH INTERNATICNAL — D GBI ) o LOCATEN/RTE  FAVELR, ChARA, (X005 BRI SOOI :t""rl‘—" S VA
PACKAGE NO. 505 FOR SUSTARABLE COARSTAL AND MARINE LA earrie | et O I ked Bt PEy PG SIS s A P s oD i e
FISHERIES PROJECT {SCMFP) A TR TENGERORAMNG | @ $02 wovemeer 2z
FRENTIN - JPZOCP 02112 AT I A | P L At M, Py LML | ORI e e |

120



Design and Layout of Chakaria Shrimp Estate and BFDC

ODPARTPENT OF REHERES

FELOMINDE) F0R ML
H
RICTn
RN

NPV
B )
N

s
[+ L aap )

il Tt e

e 1ithg 1]
INGNTR

-

OATE
S-03 NOVEMBER 2023

Ll
LR e

- <y
TALESLA SACE LRAR TR

'

I

'

|

|

'

|

'

|

'

I
DRAIWING TITLE : PILE LAYCUT OF BLUICE GATE [3 VENTS)
LOCATCR ST RARPLN, GHAKRRA, O0CS A

mrN

[SAWNG STATLS

JPZ-EAIYO- XL Jon! Venture
A Do poidesgprresetipinivead
i it g i oy ;

Lo Ay e e . v pada

S
=
i

] s smssmmin

121

WMGE Pret D Bd Avvwd Banes Mg
Pl Dr 0 Avward Wt g

e Dap asfawesess

U
bt S

Sumee

|
i

CLENT

#
s

et ST TE 1T Py e
L A RTE T AT
"))
~d
CIFAATSENT OF FErOS

|
|
|
| NSNS, ENES.
|
|

PILE LAYOUT PLAN OF SLUICE GATE {3 VENTS)

A &

Z

| g ||z
| S 2
| | B
....... Ll m m
m

:

¢

3

g

SUPERVISION [INTERNATIONAL]

PRIZLCT RaMt

PACKAGE 8O, 506 FOR SUSTAINABLE COASTAL AND MERINE

FESHERES PROUECT {SCNEP)

PRIECT A0 -




Design and Layout of Chakaria Shrimp Estate and BFDC

’ 0
l«n 0w o 201 S I 4o tigval
i ‘s N N Y ™ it . -T5 mm clear cover
|| 210 e @ 75 mm ©T s @10 mm @ 75 mm GIC
10-216 =m
an
§ a TION 11
@10 mm @ 150 mm CC
12 (iBdl 20 75 mm clear cover
10215 """@ @10 mm @ 150 mm G/
2
. \. J N VAN / P r o4
8 5 L SECTION22
AR [ — a '
T s NOTE-
. . @ 1. Concrese Sirmngth = 3000 psi [Cylindes)
oty 1t otV N0 Pk f—ti 1R £ a.:_! e 2 10%3!'&3306(”‘ 'ZS)MDGUM
- i ‘.‘1 | 510 em @ 153 mmCC 3. 60 Grads Remforcament to be used
SECTION A-A CONCRETE OUT UNE OF BLUICE GATE {3 VENTS) -
&
oy § 20 OC (—@l"m»'l% g
ron @ 58 we &0 @ X0 W OO
@ 2 NOTES:
(=4
A '\\lr“ Y r" S \‘l 1. CONCRETE FOR WALL AND SLAB SHALL HAVE
: = ACOMPRESSIVE STRENGTH P = 4000 psi MINIMUM
— od 4 o e MX RATIO(1:1.5:3) AT 28 DAYS CYLINDER TEST RESULT
D 0 rm O ' O ren @300 mY O s% P -210 men 2 150 mm CC NG TOASTM .
[ irm@Xs w0l L) e § 2 P G b et w10 O [Iroamg-tnnie
! 2 SUINP OF CONCRETE MOLABOUT 150mm
43 o @ X8 W GO 31y @ 20 e O
3. COWASE AGGREGATE FOR CONCRETE SHALL BE Z0mm DOWN
GRADED STONE CHIPS OR STONE GRAVEL CONFORMED TO
: THE REQUIREMENTS OF ASTM C33
: 4. SANDFM NOTLESSTHAN2S
a 5. REINFORCING BARS SMALL BE £0 GRADE DEFORMED BARS,
HAVING MNINUM YIELD STRENGTH [ = 415 N (50,000 pai)
: CONFORNED TO ONE OF THE FOLLOWNG ASTM
] |5 SPECIFICATIONS:
L 12 1) BTSN ) ABTEM. M) AS1TM & 1) ATDEM
§ ' %‘0”“@75%0(; 6. FORFURTHER DETAL CONTRACTOR SHOULD CONSLLT WITH
= THE DESIGN CONSULTANT
LONG SECTION OF PILE
SECTION A-A REINFORCEMENT DETAILS OF SLUICE GATE (3 VENTS) {CAST-IN-SITU)
PADALT KA QAT e IPZ-KAIO-JCL Jsint Venlurs DRAVING TITLE : RENFORCEMENT DETALS OF PLE & SLUCE GATE (SVENTS) TEFAATMENT (F FIYERES
0 B L 4 2% % T 15 ) ] - = - =
CONSULTING SERVICES FOR ENGNEERING DESIGN AND o Iﬁl e s e T T Wos ecwsewmss EICHANIT) N L5ROYAL | o
SIPERVISION INTERNATIONAL] p— s — CAN LWCATEH/ETE  RAMPUR, GHAARA, COXS BAZAN AU ‘ ;:,:,‘:;“M“” Peperct XL TR
PHCKAGE NO. 506 FOR SUSTANATLE COASTAL AND MARINE WL 5 A R T p———— R S i VN P p—— DATE oaneee vl RO e
PSHERIEQ PROJECT (SCUFF) :J] HOMEE i g o e TENDERDRAWING 90 S-05  NOVEWBER 2023
PROECT W) - JPLDOFIZ02142 POARTRN OF M) pL oot e N Pock O Wt Kawerd Vsl P59 m WA DY R S e OEDR0 Y

122



Design and Layout of Chakaria Shrimp Estate and BFDC

{A)
{A}

R\
g

~||
e
REINF.DETAIL OF WING WALL BASE SLAB

REINFORCEMENT:

(A) POMM @ 200MM CIT ST
(B D1GMM @ 200MM GIT ST.
(1) 1-220MM EXT BOTTOM

PROIELT W TLIENT T — "] PZ.KAYOJCL Jaint Venture DRANING TITLE - REINFORCEMENT DETAR OF WING WALL BASE SLAR CEPARTHENT IF FSERES
—_— 5 - Ll Foe e 1 B n Lt Sk e g S v . ” T e r .
CONSULTING SEAVICES FOR ENGINEERING DESIGN AND |Qi L Rt S-S M UATES ROATCOPRPINATY RN W AT awen
SUPERVISION INTERNATIONAL S -5 S e e LOCATON/BTTE  PAVELRS, CHRIARI 00003 BAZAF e R e
PACHAGE NO. SDE FOR SUSTAMABLE COASTAL AND MARINE SIMME W MR ADIOY 0T | Prot Ov I Avwarnd Mttty POy DuwnG STAT | RevEm W o o | Boescsi e ron Ee
FISHERIES PROJECT (SCM N et '
FP) AR [TOlT | e e Feearm e TIADERDRAMMNG O S-06 NOVEMEE R 2023

FHOILTT N - JPLOOFIZ021A2 N g g e trmmmtryy | PADY K Awerd Aty P | TNV | e CeboREn l ‘

123



Design and Layout of Chakaria Shrimp Estate and BFDC

SHEET FILE DETAIL
3
- =T
I | 1 I | | 1 1 1
% I o
T REINFORCEMENT: 300
STEEL SHEE]T PLE SN A3
L] el | 15 e 1 HF
‘ ~ ) ROV 3 1600M CC 5T. " A5 N
. DETAIL- X |y ranwwiex. Boriom o =
SECTION 1-1 (a0 -l {
e (A —t A )
f che A g =
'l. A ; 'A {1 ¢ A s /
47 -
. 211 1]
(= - S [e——
i1
g
oL |
2 b s 1
4— 1 TR AR 0 vam = " o REINFORCEMENT:
| - 1 T I | == = r I A L (A) 20MM @ 1AM CIS 8T
SECTION 3.3
% 1) y ‘K \ { 'a ) L i'l ,__4:.-6') SECTION 4‘4
REINFORCEMENT.
L (4] B20MM @ 200MM CIC ST
1B S16MN @ 200MW CIT ST,
SECTION 2-2 (1) 1-2200AM EXT, SOTTOM.
PROIECT WAME CLNT . i | P2Z-KAIYO-JOL Joint Venture DRAMENG TITLL “mrwroncne o1 5014 8 e nas el | UEPARTHENT OF FEMERES
— FowaA 1AM s 1t A LS TR VAN b G YT : T TTTITTTY -
CONSULTING SERVICES FOR ENGINEERING DESIGN /80D o B 13 ‘,‘!T”':w':;ﬁ";:';‘;‘m""’ e o MACEISMICERSIWWOITATY R “’"-”"'V“E PPV et
SUPERVISION INTERNATIONS) R b-- ;’ g D A cor, ovd w1 I LOCATONCETE:  RAVRR Jriadlia OIS BRIAR PEDA g:{;x‘muv ED —
PACKAGE NO. SDE FOR SUSTAINABLE COASTAL AND MARIRE SRR P MM verran | I | Pl D A sl M, Py PG STATH | VR | oA N P rosem !,,,_w‘ oreLTon N
FISHERIES PROJECT {SCMFP) Q el R eree— TOCRORANNG | # S-07 | wovemseR 2n |
WILLT ND JPZOCEZ02182 Bkt 14 i nentaasremaryy | T Er MM Arwend Mot 7 t !E!' CEwporn dar s 0 G | coponin e l ‘




Design and Layout of Chakaria Shrimp Estate and BFDC

SLUICE GATE (3 VENTS)
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CANAL CROSS SECTION (TYPICAL)
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DIVERSION LOCATION MAP (3 VENTS)

130



Design and Layout of Chakaria Shrimp Estate and BFDC

|

l.i_._!_l_ n_f_.\il_nit_e Gate

Slpice Cate

Size of Mon

|Gate System

‘Sl Vn; Polder No Ne (Vest)
1 | SP-) Lhase -2 10 Acre |
2 l SP . Gare-) 10 Acre i
' 3 | SP.1 Gate-d 10 Acre Al
8§ | SP.) Lse-S 10 Acte i
3 | 50.2 (rate | 10 Acre 3
6 | Se-2 e -2 10 Agre 3
[ 7 | SP3 | Cate-l | 10Aere | 7
| B SP.3 Cate -2 10 Acre 3
[ 9 | 8¢ | Gae- | 10Acre 3
o | Crane 10 Acre i
5S4 (e 2 10 Acre 3
50-4 Gaee-d | 10Acre 2
SP-4 Gove-4 10 Acie i
[ 8P | Goel | 10Acce | 3
|15 l S9-5 Gate-2 10 Acre | 3
6 | SP-3 Clate- | 10 Acre i
[L17 | Sed Gaoed 10 Acre | 3
; 4] | S5 Gage-3 10 Acre | R}
| 19 | 8§98 (e -6 10 Agre | i ;
Chanorn, 594 Gl
‘Hl”umnpvon
‘M
FREECT AN wR LY JOZRAYC-JCL Jon! Yertue DRAWING TITLE | CAMAL CIVEREIOH LOCATION MAF (BF1 WITH 3 VENTE) UEPRINENT OF M ey

CONSULTING SERVICES FOR ENGINEERING DESIGN AND
SUPERVIZION [INTERNATIONAL]
PACKAGE NG SDS FOR SUSTAINASLE COASTAL AND MARINE
FISHERIES PROUJECT (SCNFP)

MOZCTI

JoFenm

CONLLTANT ﬁz

nontd I 20 Dzt & Lve S Pud Wtummips T any Ui

L e b L SR
L PO EMANINE e 0N -
Tmd padifr e o= - aare 3o b4 e
- Ps
PP TV B Fof O M Arwas Mortsls PEng
(o © agbl
e - bog tae Pamimiserer
IR U D ¢ &
PRSI E de s LS LV 5N Ayl i PRy ~ Al

[ e A P A T L A A A Y- s i
V'r-‘.j,!-»v“"--

DCATION/ &ITY FAMPR CHAARS (005 BTN
DA STAILS DRRNG WO AN

TEACERDRAWNG | 00 LM-01 NOVEMEER 2023

[T AT Sewys Mabew vy Ss NI

EVEON

pEONE

VR

FECTMEZACET "ON TR0V
LERT PRCED)
DAeCTOn
TRAYT)

oS
R

arooen

TR
AN

131




Design and Layout of Chakaria Shrimp Estate and BFDC

List of Sluice Gate
. . | - (4
|SENa | Polder No .\lun‘:o(-ale J Size of Plots (ﬂ"e\:‘:;’m
| | Chaboria 592 Cale?
| 1 SP -1 Gate -2 | 10 Acre 3
[ 2 SP -1 Gate-3 | 10 Acre 3
| 3 Sk Gate<d | 10 Acre 3
| 4 SP- | Gate-5 | 10 Acre 3
| 3 SP.2 | Gae-l | 10Acre 3
|6 Sp-2 Gate -2 | 10 Acre 3
| 7 Sp-3 Gate -1 | 10 Acre 3
8 Sp-3 Gate-2 | 10 Acre 3
| 9 SP.3 Gate -3 | 10 Acre 3
[ 10 SP- 4 Gate-1 | 10 Acre 3
| 1 SpP.4 Gate <2 | 10 Acre 3
[ 12 SP- 4 Gate-3 | 10 Acre 3
| 13 SP-4 Gate-d | 10 Acre 3
[ 14 Sp-5 Gate-1 | 10 Acre 3
15 SP-5 Gate-2 | 10 Acre 3
| 16 Sp-§ Gate-3 | 10 Acre 3
| 17 Sp-5 Gate-4 | 10 Acre 3
| 18 SP-5 Gate-S | 10 Acre 3
L 19| Sps | Gue-6 | 10Acre 3 Pyl
2801567000 m N,
PROECT NVE CLENT evesrose *z ‘_P’.:’ NA"‘:\’.‘;‘.-"‘,'_‘,‘uf‘lv\;.'?c‘llnf = DRANNG TITLE - CANAL DIVERSION LOCATION WAS (592 'WITH 1 VENTR) DEPARTMENT OF RSHERES
CONSULTING SERVICES FORENGNEERNG DESIGN AND o 2 " o 37 Dengob. 1o 1 v 1 + i A FECOMMENDED £04 PR | N PRTRD
SUPERVISION INTERMATICNAL) SAPRSGod b v LOCATION SITE.  FAMPUR. CrGARIA, COXS BAZ oo ::‘;':'“"" PeOCsT nrrsrm
PACKAGE NO SO0 FOR SUSTAINABLE DOASTAL AND MASINE T YTy —T— ORERE SUNE v pr—— o ovaaezt R ecTon e
FISHERIES PROJECT (SCMFP) @ e TneRceamnG . 00 | LM-02  wOVEMBER 2021 ' '
PROELT WO PDDOFRITIR e B Pl Dn M A Mustels PRy ey ham iy . ’

132



Design and Layout of Chakaria Shrimp Estate and BFDC

Shifting Arrargement:
Same Location.
[Vent o 03

Cramoria 321 Gate)

Tone. 480}
394309 90 m £ List of Sluice Gate
el Ll : Shiice Gate | Gate Svstem
S SI No | Polder No Ne Size of Plots (\'c}ut)
| SP -1 Gate -2 10 Acre 3
2 SP - Cate-3 10 Acre 3
3 SP- Carte-4 10 Acre 3
1 SPe | Caale5 10 Acre 3
3 Sp-2 Gaic - 10 Acre 3
6 sp.2 Cage -2 10 Acre 3
7 SP-3 Gate -| 10 Acre 3
8 Sp.3 Ciate -2 10 Acre 3
& SP-3 Gate -3 10 Acre 3
L 10 | SP-4 Gate -1 10 Acre 3
I SP-4 Gate -2 10 Acre 3
i2 SP-4 Gate-3 10 Acre 3
i3 SP-4 Galc-d | 10 Acie 3
4 SP-5 Gate -| 10 Acre 3
15 SP.5 Castes2 10 Acre 3
6 SP-3 Gate-3 10 Acre 3
17 | Sps Gate-d 10 Acte 3
I8 SP-3 Gate-3 10 Acre 3
19 SP-5 Claite < O 10 Acre 3
FROJECT NANE CLENT ORI il JFZ¥ »‘A.‘"f‘,‘- CL Jonl Venoe DRAWNG TITLE | CANAL DIVERSION LOCATION MAF [5P3 WITH 3 VENTS) DEPARTMENT OF FISHERES
CONSULTING SERVICES FOR ENGINEERING DESION AND O %Z - e 3 s 2 TV T RPE § @ AE B6R ESTAISS. RECOMVETCED POk ASWORL | Ao
SUPERVISION INTERNATIONAL) Cov g - v s LOCATION/STE  RAMPUR, CHANATIA COX'S BAZAF DEATNE . ROSLT s
PACKAGE NO SDS FOR SUSTANARLE COASTAL AND MARNE ———— ro—— pr—— —— w— oaEr: i DREZTOR L
FISHERIES PROUECT (SCHFP) @ : e ehiasia =

MOECTHRD  Jr2Rorn o

Pt D W B Shonid s, PErg

. LM-03  movemsen zozsl

133




Design and Layout of Chakaria Shrimp Estate and BFDC

List of Sluice Gate

[ - "
| 53 Ne | Putder Na [N 5 | gy arpaagy | S DTN
[ o | Veut)
.. Se-1 | 10Mcre | 3

a P 10 Acre 3
; 3 P | 10 Ay | 3
\‘ 4 P | _l__-.s:m 5
[ 3 | se2 | oA | 3
| 6 SB.2 10 Aere 3
(21 s03 EEES 3
| 8 SP-3 10 Acre 5
|9 3 8p3 | WA | 3
| " 5’?" l 10 Agre 3
‘| I e 10 Ay | )
| 13 - d 10 Acre 3
|13 1 Se-4 | 10Acre | 3
| 14 SP-S 10 Aere | )
|18 Sp-5 10 Acre | 3
[ 16 SP.A | 10 Acre 3
T | WOAre | 3

In SP-5 10 Acre )

1 Sp-4 10 Acry $

g ATeageenet
b:l“‘o“ "I E e
e — it
FROIECT HANE S e DEPARTMENT OF FE-ERES

CONSULTING SERVICES FOR ENGINEERING DESIGN AND
SUPERVISION INTERNATIONAL]

PRCKAGE NO. SD6 FOR SUSTANAILE COASTAL AND MARINE
FISHERIES PROJECT (SCNEP)

FROECT D #rooowae

W s Vol D 1 207 D)

W RO M

y,  APEEANYDJCL Joind Veolus
e LR L ) % B L L

CEET ) onr e TR P i 11
Bl gl s wwh gl -

v | TROT Prel G Md Aveedd thatets Poy
e W Do S Karwmzaman

TeE e Lt

AFIOUSS ST Pl Dn A A Vs Flig

OCATION ! BITE RAMIY S [NASIA CONS BE2AR

O AG 1TATLY WHEoN My M) (e
TENDERORAMING @ LM-04  NovENBER 2023
AR e s Miuon

JECUTVE
MM

DOMSIEANOED SO0 VRN MWD
5y SR ot ol
LR PR ReIOn
NCE] e AW

134




Design and Layout of Chakaria Shrimp Estate and BFDC

List of Shilee Gate

- - -
SI Ne | Pabder No 5"“'::"* | Sie of Moty ““f\:’::"'
| 1 . | Gate -2 I I Agre 3 |
29 7 - Cale=d | I Acro ]
3 | SP. | Cate-<d | 10 Agre 3
iy 5 | Caale-5 I I Acre 3
3 | =82 | Gueel | I Agre 3
6 | SP2 | Gae.2 | WAew | 5 )
LA ) Gae-1 | 10 Acry e
¥ 203 Guo-2 | 10 Acre 3
9 SPa) Gate-) | 10 Acre }
10 P-4 | Gate- I N Aste )
i MAero | 3 |
3| W Aere )
-4 | WA |5 ]
g | 10 Acre 3
| I A\gre ]
X I Agre 3 I
J _NAere § 5
5P [ Agre 3
18 | e8| GueS | WA ~
19 SP-3 Cate <6 | 10 Acre 3

Joow: 40,
VUM nL
2IATAAE DO N

TIRNETE AW - N

lorm &0
WXL
EWTRELAG N

MROACT e

CONSULTING SERVICES FOR ENGINEERING DESIGN AND

SUPERVISION INTERKATIONAL]

PACKAGE NO. S06 FOR SUSTAINABLE COASTAL AND MARINE

FSHERIES PROECT (SCMFP)

FROECT NS PLOOFIR R

Clnes Ty

7

JPZHAND-JCL Joint Verhurs

s e R a e B L
Mow Fosd vte DN hengum Tt R0M 11 W #0004 )
LRARRE A S T e

A PRI L et T

DRAWING TITLE : CANAL DIVERSION LOCATION MAR [5P5 WITH 3 VENTS)

DEPAATMNENT OF FiEHEIES

SERALSLUUTE TOL Rrss Ui Tin O [
IAGES S & A0 MRAR ESTHTES
RS OUACARA, OOICS At

NS BT Callsl BACS

DOATCN/RT

L
TIRRSTERA
(L ) AN

Pt O W Svwent Waviely, Ping
Lo b Kaowaszees

Prof D N2 Avward ams Y

DR A1
TENCER CRAWNG 00

PR S S

SNOAN 0 AT

LM-05 wovewser oz

CsCeBa By

LRTUTAE
(1=

COMEM ST FOR APoR0en

AV

DERITY PROADY
DRECTOR

o

oRTT e
et S

135



Design and Layout of Chakaria Shrimp Estate and BFDC
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SLUICE GATE (2 VENTS)
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CANAL CROSS SECTION (TYPICAL)
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SLUICE GATE (1 VENT)
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SLUICE GATE (1 VENT)
MECHANICAL DRAWINGS
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CANAL CROSS SECTION (TYPICAL)
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SLUICE GATE (5 VENTS)
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CANAL CROSS SECTION (TYPICAL)
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Annex 15: Manpower Loading and Waste Calculation for the Sub-
Project Sites

A. Manpower Loading

Based on the activities, as mentioned in Section 4.10 of Volume I: Main Report no manpower would
be recruited for the sub-projects during pre-construction stage. However, at this stage, official task
assigning, conceptualizing and planning purposes, officials from DoF for CSE, DFTC, and district-wise
(Satkhira, Khulna, and Bagerhat Districts) concerned persons; and officials from BFDC may be
assigned. Main work load would be started at the construction stage. In this stage, labor recruitment
would be done as well. Table 4.7 under Section 4.21 in Chapter 4 of Volume I: Main Report shows
tentative numbers of the manpower would be required for the construction stage for the sub-project
sites. The detailed descriptions are mentioned in the following sections.

i.  Chakaria Shrimp Estate

It has been estimated that around 5 persons including 2 labors for running of excavator, 2 labors for
dumping and managing excavated soil on the dyke and 1 supervisor would be involved for the canal
rehabilitation works. On the other hand, around 5 labors would be involved for repair and renovation
of existing sluice gate; 10 labors would be involved for constructing guard shed with sanitary and
electrical facilities; 10 labors would be involved for renovation of fish landing center; and around 20
labors would be involved for the reconstruction of embankment/ peripheral dyke, rehabilitation of
water supply and drainage canals, construction of herring bone road on the embankment and barbed
wire fencing with RCC pillars. In addition, to manage the whole works at least 3-4 supervisors and 2
site engineers would be involved for supervising and management of the sub-project activities as
mentioned in the Section 4.10.2- Sub- Project 1A: Rehabilitation of 10, and 11- acres of shrimp
estate including associate canals. On the other hand, according to the activities as mentioned for the
Sub- Project 1B: Rehabilitation of 48- acres shrimp demonstration area, under Section 4.10.2,
around 50 at peak and 40 in regular basis unskilled, skilled, technicians; about 5 numbers of
supervisors; and 2 numbers of site engineers and 1 environmental safety engineer would be required
for the mentioned activities.

Therefore, in total, around 100 at peak and about 75-80 in regular basis unskilled, skilled, technicians;
about 10 numbers of supervisors and management staff; and 5 numbers of site engineers, and safety
engineer would be engaged for conducting the sub-project activities in CSE. It is assumed that around
50 numbers of labors would stay at the construction sites and rest of the labors would be day labors.
The supervisors, site engineers and safety engineer would visit the construction sites daily basis and
would stay for at least 8 hours/ day. The construction activities would run in full swing for about 12
months’ period.

ii. ~BFDC Harbor at Chattogram

At this stage, around 75 at peak and 50 on regular basis unskilled, skilled, technicians; about 5
numbers of supervisors and management staff; 2 engineers (1 site engineer-civil, and 1 safety
engineer) would be required for the sub-project activities as mentioned for the Sub-Project 3 under
Section 4.10.2. It is expected that within 12 months’ period all the activities would be completed. It
is also assumed that 25 labors, 5 supervisors, and 3 engineers would stay at the construction site in
this stage.
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iii. ~ BMC at DFTC, Teknaf

At this stage, around 75 at peak and 50 on regular basis unskilled, skilled, technicians; about 5
numbers of supervisors and management staff; 2 numbers of site engineers; and 1 safety engineer
would be required. It is expected that within five (03) months land preparation works including
demolishing the abandon buildings, tree felling and vegetation clearing, land development and
preparation activities would be completed. Rest of the works such as establishment of shrimp
hatchery would be conducted within 7 months’ period. In this stage, less labors would be required. It
is assumed that around 30 labors on regular basis would be involved for this activity. It is expected
that around 30 labors, 5 supervisors and 3 engineers would stay at the construction site for the whole
construction period of 12 months.

iv.  Canal Rehabilitation for Cluster Farming at Satkhira, Khulna, and Bagerhat Districts

Like the canal rehabilitation activities through re-excavation under CSE sub-project, around 5 persons
including 2 labors for running of excavator, 2 labors for dumping and managing excavated soil on the
dyke and 1 supervisor would be required. It is expected that under this sub-project activities all the
labors would be day labor and the supervisors and engineers would visit the sites daily for at least 8
hours/day. It is expected that the canal rehabilitation work would be completed within 12 months’
period.

During operation stage, the designated employees under Project Management Unit under Deputy
Project Directors (DPDs) would be involved under this Project. The number would be given other and
associated issues would be mentioned (as and where required-in other sections of this report) once it
is finalized by the Proponent.

B. Waste Calculation

During various stages of the proposed Project, a significant quantity of wastes including solid & liquid,
hazardous/ Non-hazardous, kitchen waste, sewage waste etc. would be generated. The wastes to be
generated at the sub-project sites due to various activities are categorized into two types: Non-
hazardous and Hazardous wastes. Again, Non-hazardous wastes have been categorized into
Perishable Waste, Kitchen Waste, Non-perishable Waste, Other Solid Waste, and Organic Solid Waste/
Sewage Waste.

All kinds of solid wastes to be generated would be disposed on site maintaining DoE’s standard.

Non-Hazardous Wastes

The major solid wastes generated during construction stage would be from tree felling, vegetation
clearing, which include shrubs and grasses before land development and site preparation at the BFDC
Harbor; and BMC area at DFTC, Teknaf. However, under the sub-project, “canal rehabilitation for
cluster farming in Satkhira, Khulna and Bagerhat Districts”, existing vegetation like herbs, shrubs and
grassy vegetation would be cleared from the dyke before starting the re-excavation works and duping
the excavated soil on it.

Besides, kitchen wastes and sewage waste would be generated from the labor shed in CSE; BFDC
Harbor at Chattogram; and BMC area at DFTC, Teknaf at this stage.

In addition, solid wastes such as concrete pieces, small cut pieces of MS bars/rods, wood pieces, CI
sheets etc. would be generated due to demolishing the existing abandon buildings in 48- acres shrimp
demonstration area, and existing broken sluice gates under CSE; BFDC Harbor at Chattogram; and
BMC area at DFTC, Teknaf. On the other hand, during rehabilitating sluice gates with new structures;
constructing new buildings like fish processing plant, substation etc. construction materials like
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concrete pieces, small cut pieces of MS bars/rods, plastic pieces, empty cement bags, empty cartons,
waste papers, waste from worker’s colony, kitchen wastes, human wastes, etc. would be generated.

The activities of pre-construction stage of each sub-project site are mostly literature review and
preparation of documentation of design and layout etc. On the other hand, during operation stage,
management of all the sub-projects would be handled by the PMU of the DoF which would eventually
be managed from the main head office and existing local office of the sub-project sites. Therefore,
waste generation, storage and disposal system for each sub-project has been considered only for
construction stage.

Solid wastes are mainly of three types. They are Perishable Waste; Non-Perishable Waste; Other Solid
Wastes; and Organic waste/ sewage waste.

a) Perishable Waste

Ref. to Section 4.22 about 75, 50, and 30 numbers of labors would stay at the construction site during
construction stage at CSE, BFDC Harbor; and BMC area respectively. These would be the resident
labors. Whereas, 100, 75, and 75 numbers of labors would be present at the construction sites of the
sub-project sites respectively during the peak period of the construction activities.

On the other hand, the 10, 5, and 5 numbers supervisors/ monitoring staff; and 5, 3, and 3 numbers of
site, and safety engineers are considered to be engaged for surveillance of whole of the construction
period under the CSE, BFDC Harbor, and BMC area sub-projects respectively.

Considering this, a number of labor sheds, staff room, sewage system, kitchen waste disposal system
etc. would be implemented for them during the early stage of the construction stage.

It is assumed that most of the day labor would carry their food from their home and it is estimated
that around 30% of the average number of labors would take their food from the labor shed kitchen.
Therefore, for this additional percentage of labor, kitchen waste has been calculated for the
construction stage. It is assumed that the labor would work for 10 hours daily for 26 days per month.
Hence, sewerage waste has been calculated based on the working hours of the labor.

These officials would work 8 hours daily for 22 days per month. It is assumed that they would carry
their food from home but some of them may take food from the kitchen. They would use the toilets
also in the construction site. Therefore, waste generation like kitchen waste and sewerage waste has
been considered for the officials (engineers) and the supervisors as well.

Kitchen Waste: The labor shed would be constructed by the EPC contractor at the defined and pre-
selected location within the sub-Project sites. A kitchen would also be constructed beside the labor
shed. Table A15.1 shows the estimation of kitchen waste to be generated during the construction
stage from various sub-project sites:

Table A15.1: Estimation of Kitchen Waste during Land Development

Sl Economic Classes . Project LEBET Kltche:n Total Generated
No f Embl Sub-Project Name Employee| Waste Generation Waste (kg/ day)
’ ot tmployee /Worker | (kg/ day/capita) * g y
1 Chakaria Shrimp Estate 5 2.8
High-Income Group
2 BFDC Harbor at Chattogram 3 0.56 1.68
(Tk.>20,000/month)
3 BMC Area at DFTC, Teknaf 3 1.68
4 Chakaria Shrimp Estate 10 5
Middle-Income Group 0.5
5 BFDC Harbor at Chattogram 5 2.5
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S1. Economic Classes . MR EES Lalis ol Kltchefn Total Generated
No fEmol Sub-Project Name Employee| Waste Generation Waste (kg/ day)
’ ot Lmployee /Worker | (kg/ day/capita) * &/ day
6 | (T 10,000- Tk BMC A DFTC, Teknaf 5 2.5
20,000/month) rea at DELL, Tekna :
7 Chakaria Shrimp Estate 75 24
Low-Income Group
8 BFDC Harbor at Chattogram 43 0.32 13.6
(Tk. < 10,000/month)
9 BMC Area at DFTC, Teknaf 47 15
Total 195 68.8

Source: Jodder et. al. Generation and Characteristics of Household Solid Waste in Khulna City, Bangladesh, 2022

It is estimated that around 68.8 kg of kitchen waste would be generated each day from the labor-shed
and staff’s residence in total from three sub-project sites as mentioned in the Table A15.1. It has been
considered a number of labors might have food from the labor shed kitchen, and the number of the
total labors would be the sum of resident labor and 30% of average number of labors. This is
considered for each sub-project site. In addition, the assumed number of supervisors and the
engineers to be recruited by the EPC Contractor as mentioned in the Section 4.21- Manpower
Loading, would also take food from the kitchen during the construction period.

Careless disposal of these wastes would create pollution, odor problem, nuisance, and aesthetic tiring.
However, the impact would be for a temporary period, limited within the project site, reversible and
may happen only in worst-case scenario (i.e.,, no management of kitchen waste). Hence, there should
be a provision of good housekeeping for managing the kitchen wastes.

These perishable kitchen wastes should be disposed of in covered plastic containers to be kept at
designated places, which would require to be collected periodically by local authority for final disposal
may be for land filling purposes. In short, generated wastes should be disposed of onsite maintaining
DoE’s standard.

b) Non-perishable Waste

Non-perishable solid wastes like metal pieces, empty cartons, plastic materials, paper bags etc. should
be disposed of in covered Plastic containers of different colors specified for different type of wastes
kept at a designated place. Recyclable and plastic wastes will be sold to the re-cycling companies and
other interested buyers. Other combustible solid wastes like waste paper, wood etc. will be burnt in
local incinerator and the resultant ash will be buried in nearby open space.

c) Other Solid Waste

Vegetation Clearance and Civil Structure Demolition: A one storied (L x W x H: 20m x 11m x 4.5m),
and a two storied (Lx W x H: 17m x 12m x 4.5m) L- shaped buildings would be demolished which are

currently not in use at 48- acres of shrimp demonstration area. It has been estimated that in total
around 225 m3 of debris would be generated from these two buildings. On the other hand, around 5
numbers of tree (3 nos. of Akashmoni; a Coconut tree; and a Bullet Wood tree) would be felled and
some grassy vegetation with some herbs and shrubs would be cleared. It has been estimated that in
total an amount of 3.4 m3 (3 ton) of wooden debris and leaves would be generated from the mentioned
vegetation. In addition, within the CSE, a number of sluice gates and guard sheds would be demolished
during rehabilitating those structures. According to the design consultant, the volume of concrete
waste to be generated due to structure rehabilitation within CSE would be around 7478 ms.

In addition, during field visit, the study team has learnt that five (05) structures would be demolished
from BMC area at DFTC, Teknaf. During the inspection of the building of Demonstration Fisheries
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Training Center (DFTC), it was observed that the building, as used as training center earlier, is
currently not in use due to damage of the structure. It cannot be reformed; hence, the Proponent has
taken decision to demolish it. It has been calculated that an amount of around 224 cubic meter debris
would be generated from this abandon structure. Likewise, the training center, the dormitories were
also found as abandon which was used for the temporary residence for the trainees. Approximately,
258 m3, and 78 m3 concrete material would be generated from the dormitory of the trainees and the
trainers respectively. There is another civil structure which was used as the office assistant resident,
currently kept unused. It is assumed that around 638 m3 debris would be generated from this
structure. In addition, an existing car parking was observed by the study team during field visit which
is currently not in use. A tentative amount of 66 m3 debris might be generated from this car parking
lot.

The BFDC Harbor sub-Project site is covered with a large amount of vegetation including herbs,
shrubs, and hard wood trees of different sizes. It has been decided by the Proponent that most of the
activities under this sub-project would be conducted without felling the trees and clearing the
vegetation. However, an estimated 192 numbers of tree would be cut down (in which primarily Arjun
and Akshmoni has been selected under a wood stand) for constructing the WTP, fish processing Plant,
ICE and implementing two new tube wells. It is also estimated that around 90% of the tree species are
under adult, and about 10% are sapling. Therefore, before construction, and land development
activities vegetation would be cleared from the Project site. Hence, an estimated amount of 200 m3
(about 230 ton) of wooden debris might be generated at this stage. In this case, the average height and
Diameter at Breast Height (DBH) of the hard wood trees and canopy coverage have been considered.
The wooden debris may create aesthetic tiring, be reason of accidental events like cutting, burning,
falling from height (during cutting down trees), income generation, etc. Cut down trees and wooden
debris might be kept at a designated place for a short period and sold out to the relevant vendors to
carry the debris outside the Project site. In addition, 522 m3 of concrete debris and about 300 kg CI
sheet would be generated due to the demolition of abandoned structure.

On the other hand, on the both side dyke of the selected eighteen canals for cluster farming various
trees such as: date tree, banana tree, palm tree etc. would be fell down. However, according to the
Client, canal rehabilitation through re-excavation activities trees and existing vegetation area would
be kept aside as much as possible.

An approximate calculation of the volume and weight of the generated waste in various sub-project
areas is given in the following Table A15.2. During calculating the wastes, the type of material such
as: concrete (including cement, sand, brick etc.) for buildings; iron for CI sheets; wooden debris from
hard trees; leaves etc. have been considered as weight varies on the type of material.

Table A15.2: Estimation of Concrete and Wood Waste during Construction Stage

;(l)'. Sub-SPi::] ect Source of Waste Type of Waste V(():::;l € Weight (kg) V{;:)il;t
Chakaria Hydraulic Structures | Concrete waste
1. Shrimp (Sluice Gates) and 7,478 1,79,47,200 19,783
Estate Guard Sheds
Buildings at 48- Concrete waste
2. acres of Shrimp 225 3,06,628 337.5
Demonstration Area
3 Trees and other Wooden debris and 34 i 3
vegetation leaves
Sub-Total= 7,706.4 20,123.5
4. Old Chiller and two- | Concrete waste 224 3,04,814 336
5. storied building Iron from CI sheets 0.6 300 0.33
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:(l)'. Sub-sl;::] ect Source of Waste Type of Waste V(():::;I € Weight (kg) V{;:il;t
BFDC Trees and other Wooden debris and
6. Harbor at vegetation leaves 30.6 - 27
Chattogram
Sub-Total= 255.2 363.33
7. BMC Area at | Old Buildings Concrete waste 704 9,57,987 1056
8. DFTC, Trees a¥1d other Wooden debris and 200 i 230
Teknaf vegetation leaves
Sub-Total= 904 1286
Total= 8865.6 21,772.83

Organic Solid Waste/ Sewage Waste: As the labors, supervisors, and the site engineers would be
present at the sub-project sites during the construction period only, hence, organic solid waste/
sewage would be generated during this stage only. According to the information of the manpower
loading as mentioned in the Section 4.21, although 50, 25, and 30 persons would be resided at the
sub-project sites (CSE, BFDC Harbor, and BMC respectively) for 24/7 hrs period during construction
stage; rest of the labors would be day labors who would work for 10 hours per day and the numbers
of supervisors and site engineers as mentioned in the same section would be worked at the
construction sites for 8 hours per day.

Considering these issues, it has been estimated that approximately 8ms3, 4.6m3, and 5m3 sewage*
would be generated from the labor colony and officers’ residence during construction stage from the
mentioned sub-project sites respectively. During this stage, human wastes will be managed by
constructing temporary sanitary latrines at the labor shed and staff residence. In this regard, a septic
tank with the volume of about 4.5m3, 2.5m3, and 3m3 including a soak well may be constructed in the
construction sites of the CSE, BFDC Harbor at Chattogram, and BMC Area at DTFC, Teknaf sub-project
sites respectively which may be finally demolished and dressed with adjacent land. This waste would
be cleaned after a certain time interval based on the requirement.

Hazardous Wastes

Sludge is a hazardous material which might be generated from the Effluent Treatment Plant (ETP),
Water Treatment Plant (WTP) and Municipal wastes from the labor sheds, that may pose adverse and
profound environmental impacts like harms to human health and the environmental degradation
through deuteriation of the quality of soil, air and aquatic systems. Besides, sludge is a complex
material with heterogeneous toxic substances that it inherits from a variety of origins/ sources. Hence,
it has become a dire necessity to identify the nature of toxic contents in the sludge and judicious
measures be taken for their safe disposal.

The disposal and management of sludge should be done as per the Bangladesh Environment
Conservation Act, 1995 (Amendment 2010), Bangladesh Standards and Guidelines for Sludge
Management (BSGSM) 2015 and National 3R Strategy. The Sludge Management Plan has been given
in Annex A: ESMP Report.

4 Considering 0.29 wt.(kg)/ person/ day for 26 working days for Lower Income Group and 0.6 wt.(kg)/ person/ day for 22 working
days for Medium and Higher Income Group.
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Annex 16: Topographic Maps
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Figure A16.1: Topographic Map of Chakaria Shrimp Estate
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Figure A16.5: Topographic Map of Bagerhat District
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Annex 17: Tectonic Map of Bangladesh Showing the Study Areas
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Annex 18: Physiographic Units Maps
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Figure A18.1: Physiographic Units of the Study Area of Chakaria Shrimp Estate
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Figure A18.2: Physiographic Units of the Study Area of BFDC Harbor at Chattogram
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Figure A18.3: Physiographic Units of the Study Area of BMC at DFTC, Teknaf
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Figure A18.4: Physiographic Units of the Catchment Areas of the Canals under Khulna District
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Figure A18.5: Physiographic Units of the Catchment Areas of the Canals under Bagerhat District
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Annex 19: Seismic Zoning Map of Bangladesh Showing all the Study Areas
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Annex 20: AEZ Maps of the Study Areas of the Sub-Project Sites
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Figure A20.1: AEZ Map of the Study Area under Chakaria Shrimp Estate
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Figure A20.3: AEZ Map of the Study Area of the BMC Area at DFTC, Teknaf
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Figure A20.4: AEZ Map of the Catchment Areas of the Canals under Satkhira District

206



AEZ Maps of the Study Areas of the Sub-Project Sites

ITASUN

22°300W

A

Dohar Kha’!‘

200N

Legend
Rorggn @ Upazila Head Quarter === National Road | I Catchment boundary
.-, Khal ——— RegionaiRoad [  River Systems
Raphart W\ (ot
——— Division Boundary  —— ZilaRoad Agro Ecological Zone
1 District boundary ————  Upazila Road Ganges Tidal Floodplain
- Village Road Gopalganj-Khulna Bils
S » eagr ———  Upazila boundary b s
Distict - High Ganges River Floodplain
Low Ganges River Floedplain
Dnta yources and Projection: 0 6 12 Map prepared by: ~ Center for
Nationnl Witer R Daubase (NWRD — e— -~ Envircamental and Geographic
CEGlSshive ; . @ C~G I S Information Services
Bangladesh Transverse Merestor (BTM) Kilometers 14 Public Trest ander The Ministry of Water Revavwrces)

Figure A20.5: AEZ Map of the Catchment Areas of the Canals under Khulna District
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Figure A20.6: AEZ Map of the Catchment Areas of the Canals under Bagerhat District
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Annex 21: Land Types Maps of the Study Areas of the Sub-Project Sites
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Figure A21.1: Land Types Map of the Study Area under Chakaria Shrimp Estate
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Figure A21.2: Land Types Map of the Study Area of the BMC Area at DFTC, Teknaf
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Annex 22: Soil Texture Maps of the Study Areas of the Sub-Project Sites
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Figure A22.1: Soil Texture Map of the Study Area under Chakaria Shrimp Estate
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Figure A22.2: Soil Texture Map of the Study Area of BMC Area at DFTC, Teknaf
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Annex 23: Land Use and Land Cover Maps of the Study Areas of the Sub-Project Sites
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Figure A23.1: Land Use and Land Cover Map of the Study Area of Chakaria Shrimp Estate
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Figure A23.2: Land Use and Land Cover Map of the Study Area of BFDC Harbor at Chattogram
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Figure A23.3: Land Use and Land Cover Map of the Study Area of BMC Area at DFTC, Teknaf
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Figure A23.4: Land Use and Land Cover Map of the Catchment Area of Atshotobigha Khal, Satkhira District
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Figure A23.5: Land Use and Land Cover Map of the Catchment Area of Kalmegher Khal, Satkhira District
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Figure A23.6: Land Use and Land Cover Map of the Catchment Area of Magra Khal, Satkhira District
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Figure A23.7: Land Use and Land Cover Map of the Catchment Area of Mahandi Khal, Dakshkathi Khal, and Madhabkhali Khal, Satkhira District
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Figure A23.8: Land Use and Land Cover Map of the Catchment Area of Mora Jopjopia Nodi, Khulna District
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Figure A23.9: Land Use and Land Cover Map of the Catchment Area of Dohar Khal, Khulna District
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Figure A23.10: Land Use and Land Cover Map of the Catchment Area of Nagkati Khal, Khulna District
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Figure A23.11: Land Use and Land Cover Map of the Catchment Area of Bollobi Khal, Khulna District
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Figure A23.12: Land Use and Land Cover Map of the Catchment Area of Rajapur Khal, Khulna District
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Figure A23.13: Land Use and Land Cover Map of the Catchment Area of Andigram Khal, Bagerhat District
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Figure A23.14: Land Use and Land Cover Map of the Catchment Area of Burir Khal, Bagerhat District
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Figure A23.15: Land Use and Land Cover Map of the Catchment Area of Kumbkhalir Khal, Bagerhat District
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Figure A23.16: Land Use and Land Cover Map

of the Catchment Area of Shoilodubir Khal, and Jibonkhalir Khal, Bagerhat District
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Annex 24: Definition of the Land use Classes

Agroforestry:

Agroforestry as a landuse management system refers
to the integrated production of agricultural crops or
animal pastures and woody perennials (trees and
shrubs) in a certain spatial layout or temporal
sequence. In Agroforestry system, trees or shrubs are
grown around or among crops or pastureland. Separate
or adjacent parcel of land, marginal land along with
roadside, railway line, embankment and river/canal
which have similar characteristics will also be included
in this class. Some modern available agroforestry
systems in Bangladesh such as Cropland agroforestry,
alley cropping and forest farming found in north-west
part of Bangladesh, and wind break/shelterbelt and
forest farming east-south part of Bangladesh and

riparian buffer strip etc.

Crop land:

Crop land refers to areas of land specifically cultivated
for agricultural purposes, primarily for growing crops.
These lands are dedicated to producing various types
of crops, including grains, vegetables, fruits, legumes,
and more.

Ditches:

Ditches are usually irregular in shape which contains
shallow water. Irregular water bodies are in
agricultural land, urban built-up area, rural settlement,
road sides and also along with the brickfield are
considered as ditch. Whereas small areas in
agricultural land, in construction areas containing
limited amounts of water in different seasons are

excluded in this criterion.
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Definition of the Land use Classes

Dyke:

Dyke is a large structure built across rivers and streams
to control the flow of water, create reservoirs, and
provide various benefits such as hydroelectric power,
water supply, flood control, and irrigation. Dams come
in different types and sizes, each designed for specific
purposes.

Fallow land:

Fallow land is often left fallow for a period of time to
allow the soil to recover and regenerate before it is
cultivated again. The vegetation may appear as a mix of
grasses, shrubs, or small trees, waterlogged with water
hyacinth and may be more or less dense depending on
the age of the fallow period.

Mudflats:

Mudflats are coastal wetlands that form in intertidal
areas where sediments have been deposited by tides or
rivers. Mudflats are found in southern coastal region of
Bangladesh.

Oxbow lake:

Baor (oxbow lake) is an old river channel which has
limited connection to their parent rivers through
channel in the monsoon season. It forms when a wide
meander from the main stem of a river is cutoff,
creating a free-standing body of water. The persistence
of staying in water ranges from 11 to 12 months.

Parabon:

An assemblage of a planted mangrove plant species
along the estuaries, in salt marshes, and on muddy
coasts.

This type of mangrove patch was observed in the Ilisha
Khal within the Chakaria Shrimp Estate.
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Definition of the Land use Classes

Pond:

A pond is an artificial surface of standing water that is
usually smaller than a lake and has a regular shape and
prominent edge along with or without some trees. Edge
of the pond is inclusive in the class pond.

Rivers and Kkhals:

The rivers are natural water courses which serve as
water drainage channels. In general, rivers are linear
features and their color is turquoise or cyan in satellite
images (WorldView-03; Red: near-infrared, Green: red
and Blue). Small temporary char/sandbars are
included in the river but permanent char where
settlements and agricultural land exists are excluded
from the river. Inundated area to the riverbank during
monsoon is also considered as part of the river. Only
those rivers which are declared by the BWDB, 2011
have been included in river class.

Canals are natural or artificial waterways which are
used for irrigation or water transport navigation.
Canals are mainly small channels separated from rivers
or sometimes man-made linear structures for
irrigation. Sometimes canal ways are invisible in the
monsoon due to water hyacinth (Kachuripana) or other
type of plants.

Road:

Identifying roads within satellite images involves
recognizing distinct visual characteristics and patterns
associated with road infrastructure. Roads typically
manifest as linear features with consistent widths,
traversing landscapes in various sizes, from highways
to smaller pathways. Their appearance often differs
from surrounding areas, with highways appearing
smoother and lighter due to pavement while smaller
roads might exhibit a darker, rougher texture owing to
gravel or unpaved surfaces.
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Rural Settlement with Homestead Vegetation:

The rural settlements are geographic areas of clustered
or linear rural dwellings which are covered by fruit
trees and other plantations, functionally linked with
small scale vegetable gardens, open spaces and cattle
houses around the dwellings. Rural markets or growth
centers within the rural environment is also included in
this class and all water bodies are excluded from this
class.

Shrimp Farm-cum-Salt Pan:

A Shrimp Farm-cum-Salt Pan is an integrated farming
system that combines shrimp farming and salt
production. It is a sustainable and profitable farming
system that can be used in coastal areas to produce
both shrimp and salt.

The geographical location can offer clues, as these
facilities are commonly found in coastal areas due to
their proximity to seawater. Analyzing the size,
arrangement, color variation, saturation levels in the
ponds, and using high-resolution, multispectral
satellite imagery aids in accurately identifying these
distinct features on the ground.

Shrimp Farm/Gher:

The cluster of small ponds or a large water pond used
year-round for fish culture mainly dedicated for shrimp
is considered as Shrimp Farm/Gher.
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Annex 25: Detailed Description of BEZs and The BEZ Maps of the Study Areas of the Sub-Projects

Table 26.1: Description of BEZ of the Study Areas

Study Areas of Sub-Project
sites

BEZ Name

Description

Chakaria Shrimp Estate

Chakaria Sundarban

The Chakaria Sundarban was formed like a mosaic island with river channels, tidal creeeks,
aquaculture ponds, mangrove orests and intertidal mudflats. It is located in the estuarine system of
the Matamuhuri River, Bura Matamuhuri River, Maheshkhali Channel. This forest area has been
damaged due to clearing the forest for shrimp ponds and aquaculture projects. In additions, natural
hazards like cyclonic storms and tidal waves were also responsible for the damage of this area.
Although the Chakaria Sundarban was rich in faunal biodiversity; it has become limited to some
invertebrate fauna, including such shrimp species such as: Penaeus indicus, P. monodon, Metapenaeus
monoceros, M. brevicornis and Palaemon styliferus (GoB-IUCN, 1992).

Chittagong Hills and the CHTs

This zone is composed of tropical evergreen and semiOevergreen forests, which is situated in the
southern hill ranges of the country. While the hills are generally about 600m of height which is not
very high at all, they are rugged and often steep. These hill forests are the most important watershed
areas of the country. The tropical evergreen and semi-evergreen forests are not very distinct, and
are often intermingled and merged into one another in this cone. The majority of the species in the
lower canopy are evergreen; on the other hand, the tree species, which form the upper canopy of the
forest, is of deciduous type. Some of these deciduous tree species shed their leaves during the winter
while others do the same during the monsoon; so that the forests generally appear evergreen in
nature (GoB-IUCN, 1992). The tropical evergreen forests are found in the valleys of this zone.

BFDC Harbor at Chattogram

Chittagong Hills and the CHTs

Same as mentioned above.

Brood Management Center

Chittagong Hills and the CHTs

Same as mentioned above.

Canals under Satkhira District
= Atshotobigha Khal
= Kalmegher Khal

Saline Tidal Floodplain

This zone has a transitional physiography, which is located in the administrative Districts of Satkhira,
Khulna, Bagerhat, Jhalakathi and Borguna. It has a low ridge and basin relief, crossed by innumerable
tidal river and creeks. Local differences in elevation are less than 1 m. The sediments are mainly
composed of non-calcareous clays, although in the riverbanks, they are silty and slightly calcareous.
The soils are non-saline throughout the year over substantial number of areas in the north and east,
but they become saline to varying degrees in the dry season in the southwest and are saline for much
of the year in the Sundarbans. The rivers carry fresh water throughout the year to the east and
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Study Areas of Sub-Project
sites

BEZ Name

Description

northeast, but saline water penetrates increasingly further inland towards the west mainly in the dry
season, and for most or all of the monsoon season in the southwest. In the Northeast, there is
moderately deep flooding during the monsoon season, mainly due to accumulation of rainwater on
the land when the Ganges distributaries and the lower Meghna are at high flood levels. Elsewhere,
there is mainly shallow flooding at high tide, either throughout the year or only in the monsoon
season, except where tidal flooding is prevented by embankments. Within embankments, seasonal
flooding only occurs through accumulation of rainwater (Bramuner, 1996).

Except for the Sundarban, the floral diversity of this zone is similar to those of the adjoining zones.
Innumerable indigenous weeds grow in beel areas. The zone affords a very lucrative place to game
bird watcher.

Canals under Satkhira District
= Magra Khal

Ganges Floodplain

The soil of Ganges floodplain is calcareous dark gray floodplain soils and calcareous brown floodplain
soils. The average rainfall of this area is 1270-1780 mm and the flooding depth of this area is high-
medium high, medium high- high, and medium high- low.

Canals under Satkhira District
= Mahandi Khal

= Dakshkathi Khal

= Madhabkhali Khal

Saline Tidal Floodplain

Same as mentioned above.

Ganges Floodplain

Same as mentioned above.

Canals Under Khulna District
= Bollobi Khal
= Nagkati Khal

Ganges Floodplain

Same as mentioned above.

Canals Under Khulna District
= Mora Jopjopia Nodi

Ganges Floodplain

Same as mentioned above.

Saline Tidal Floodplain

Same as mentioned above.

Canals Under Khulna District
= Dohar Khal

Gopalganj/ Khulna Peat Lands

The occupies a number of low-lying areas between the Ganges River floodplain and the Ganges tidal
floodplain in the south of Faridpur region and the adjoining parts of khulna and Jessore Districts.
Thick deposites of peat occupy perennially wet basins, but they are covered by clay around the edges
and by calcareous silty sediments along the Ganges distributaries crossing the zone. Most of the
layers harden irreversibly into coal-like lumps when dry. The soil, in this zone, is potentially strongly
acidic and low in essential plant nutrients. The basins are deeply flooded by rainwater during the
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Study Areas of Sub-Project
sites

BEZ Name

Description

monsoon season. However, in the basin close to Khulna, the floodwater is somewhat brackish
(Brammer, 2000).

The floral diversity in this zone is quite limited. Due to lack of diversity in vegetation, the variety in
faunal species and their population size are also less here (Latif, 1992).

Canals Under Khulna District

= Rajapur Khal

Ganges Floodplain

Same as mentioned above.

Gopalganj/ Khulna Peat Lands

Same as mentioned above.

Canals Under Bagerhat District
= Kumbkhali Khal

Saline Tidal Floodplain

Same as mentioned above.

Canals Under Khulna District
= Burir Khal

= Dakatia Khal

= Gajdurer Khal

= Jibonkhalir Khal

= Shoilodubir Khal

Ganges Floodplain

Same as mentioned above

Canals Under Khulna District

* Andigram Khal

Ganges Floodplain

Same as mentioned above

Gopalganj/ Khulna Peat Lands

Same as mentioned above.
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Annex 26: Site Specific Flora and Fauna Within the Project Area

SL

No.

Name of the Canal

Location

Baseline Ecological Status

Mora Jopjopia Nodi

District: Khulna

Upazila: Botiaghata

Union: Surkhali

Data collection (GPS):
22°41'42.14"N 89°28'34.42"E
BEZ: Ganges Floodplain

The Mora Jopjopia River is primarily surrounded by agricultural land, where shrimp farming is a
common practice along the riverbanks. During field visit and eye observation the project area is
predominantly characterized by this agricultural activity and bears sparse vegetation, consisting of
plant species such as Babla, Gewa, Korai, Raintree, and Date Palm. Notably, there is an absence of
aquatic plant species within the river itself, although the Hargoja Kata shrub stands out in the landscape
during on-site visits. The avian fauna has been commonly observed in the project area includes
Common Mynas, Oriental Magpie-Robins, House Sparrows, Common Kingfishers, Doves, and Crows,
according to local residents. Small mammals like the Common Mongoose and Rat are also found in the
project area. Local reports indicate the presence of reptiles such as the Bengal Grey Monitor, Common
Garden Skink, Rat Snake, and Banded Krait within the project area. There is no evidence of rare or
endangered species, nor any sensitive habitats within the proposed site.

Dohar Khal

District: Khulna

Upazila: Dighalia

Union: Senhati

Data collection (GPS):
22°53'51.65"N 89°33'17.93"E
BEZ: Gopalganj/Khulna Peat
land

This canal provides water to shrimp and fish culture ponds and to the nearest agricultural field. One
bank of the canal has dense vegetation, and another bank is used for transportation and has less
vegetation. The most dominant plant is Date, and other common plants on the bank are Korai, Raintree,
Jujube, Palmyra palm, Mango, Sishu, Neem, Baolakata, Coconut, Betel Nut, Banana, etc. Among the
aquatic vegetation, water hyacinth is mostly dominant, Minute duckweed, alligator weed, water
spinach, water cress, and taro were also observed in this canal. According to the locals' common
avifauna found in the project, there are common mynas, house sparrows, common kingfishers, doves,
egrets, and owls. Small mammals like the fox, common mongoose, small Indian civet, and bat are found
in the project area, locals said. Reptiles like Bengal Grey Monitor, Common Garden Skink, Rat Snake,
Banded Krait, etc. are also found in the project area. There are also no rare or endangered species here.
There is no evidence of wildlife of the higher species within the location and no sensitive habitats found
within the proposed site.

Nagkati Khal

District: Khulna

Upazila: Digholia

Union: Dighalia

Data collection (GPS):
22°52'45.71"N, 89°32'5.05"E

The canal is surrounded by homestead vegetation, roadside vegetation, and agricultural lands. The
terrestrial vegetation in the area is diverse, with Mahogany, Raintree, Coconut, Bamboo, Mango, Korai,
and Palmyra palm being the more dominant plant species. Mangrove species are notably absent in the
vicinity of the canal. The aquatic vegetation commonly found includes water hyacinth, minute
duckweed, alligator weed, and water spinach, with minute duckweed being the predominant species.
There are also no rare or endangered species here. There is no evidence of wildlife of the higher species
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SL

No.

Name of the Canal

Location

Baseline Ecological Status

BEZ: Ganges Floodplain

within the location and no sensitive habitats found within the proposed site. According to local
residents, the common avifauna observed in the project area consists of common mynas, house
sparrows, common kingfishers, doves, egrets, and owls. Small mammals such as foxes, common
mongooses, small Indian civets, and bats are reported to inhabit the project area. Additionally, reptiles
like the Bengal Grey Monitor, Common Garden Skink, Rat Snake, and Banded Krait are found within the
project area.

Rajapur Khal

District: Khulna
Upazila: Digholia
Union: Jugipole

BEZ: Ganges Floodplain

The canal traverses through agricultural lands. One bank of the canal serves as a walking path, while
the other bank features some vegetation, predominantly consisting of mango and banana plants. A few
species of Raintree, Kadam, and Kocha plants were also found along the canal bank. The canal itself
harbors a significant presence of aquatic vegetation, with water hyacinth and kudipana being the most
dominant species. Other aquatic plants, such as Helancha, Malancha, and Giant Foxtail Millet, were also
observed in the project area. During the field visit, avian species like Oriental Magpie-robins, common
mynas, egrets, and crows were spotted in the project area. According to local residents, common
kingfishers, doves, and owls have been frequently seen in the vicinity. Small mammals, including the
common mongoose, fox, and small Indian civet, is present in the project area. Locals also reported the
presence of reptiles such as Rat Snakes, and Bengal Grey Monitors within the project area. There are
also no rare or endangered species here. There is no evidence of wildlife of the higher species within
the location and no sensitive habitats found within the proposed site.

Bollobi Khal

District: Khulna
Upazila: Rupsha
Union: Lakhpur
BEZ: Ganges Floodplain

Salinity intrusion occurs only during the dry periods, which is why mangrove species are less common
in this canal. Hargoja Kata is the dominating mangrove species present, while Nipa palm and Katashola
are rarely found. The canal is surrounded by shrimp culture ponds, agricultural fields, roadside
vegetation, and homestead vegetation. There is no evidence of rare or endangered species, nor any
sensitive habitats within the proposed site. Along the canal bank, banana plants are the most dominant
and are planted by the locals. Other plants found along the canal bank during the field visit include
Raintree, Korai, Palmyra palm, Mango, Coconut, and Betel Nut, which are also planted by the locals. No
floating plant species were observed in the canal. Due to the presence of vegetation along the canal
bank, some avifauna such as house sparrows, common mynas, Oriental magpie-robins, common
kingfishers, and doves are commonly sighted at the project site.

Atshotobigha Khal

District: Satkhira
Upazila: Debhata
Union: Noapara

Data collection (GPS):

The ecological status of a canal refers to the overall health and condition of the ecosystem within and
surrounding the canal. Shrimp estate and crop field vegetation are located on both sites of the canal
named Atshotobigha Khal. During the field visit, local people said that this canal supports shrimp
cultivation by providing saline water; in addition, it drains excess rainwater from the crop field and
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SL

No.

Name of the Canal

Location

Baseline Ecological Status

22°33'16.9"N, 89°02'29.3"E
BEZ: Sline Tidal Floodplain
Length:4738.94 m

prevents waterlogging and salinization. From an ecosystem perspective, this canal serves as a diverse
habitat. The ecosystem pattern of the proposed site is cropland, homestead, and roadside vegetation.
The major tree species on both sites of the bank are Date Palm, Palmyra Palm, Coconut, White Siris,
Gewa, Neem, Babla, Khai Babla, etc. Bhant, Sech, Dubra, etc. herbs and shrubs are naturally grown
species that are grown along both sites of the bank, fallow lands, and within crop fields as weeds and
roadsides. Local people said that most of the tree species grown naturally on Khas land both sites of
the bank. There are also no rare or endangered species here. There is no evidence of wildlife of the
higher species within the location, and no sensitive habitats are found within the proposed project site.
Water fern, water lettuce, Helencha, Dhol kolmi, etc. are also common aquatic flora found in the canal
throughout the year.

Magra Khal

District: Satkhira

Upazila: Satkhira sadar
Union: Kolaroa

Data collection (GPS):
22°49'15.7"N, 89°04'30.7"E
BEZ: Ganges Floodplain
Length:1851.37 m

The canal is surrounded by crop land, shrimp culture and roadside vegetation. No settlement was found
within the proposed site. The major vegetation pattern was observed during field visit was crop field
and road side vegetation. Canal side bank is exclusively dominated by Palmyra palm, Betel nut palm,
Coconut, Banana, Babla, Date palm, Mango, Dramstick, Coconut, Neem etc. A part of the land beside
canal remain seasonally fallow during a year. During this time the land is covered by grassy vegetation
with some wild herbs. Croton bonplandianum, Echinochloa colonum, Chynodon dactylon, Heliotropium
indicum, Amaranthus spinosus, Centipeda orbicularis, Cyperus sp, etc. are the major species (weed)
which are growing with the crop in project site. The seasonal fallow lands have important roles in
ecosystem functioning as they support grazing for cattle, feeding and breeding habitats of many
arthropods, reptiles and avifauna. Some common avifauna local and aquatic species like oriental
magpie-robin, Dove, parrot, Red-vened bulbul, Black kite, kingfisher, Cuckoo, Indian Cormorant, Little
Cormorant, Grey Heron were also found in the project area. The mammals are scarce throughout the
project site. Available species are common mongoose, Indian flying fox, House Rat were found in the
project site. Reptiles commonly found within the project site Common Smooth Water-snake, Checkered
keelback, Rat snake, Bengal monitor were also noted during field visit. Magra khal are rich of different
types of aquatic flora. The dominant aquatic floral types are in the project site: Kochuripana,
Panimorich, Jhanji, Aligator weed, Topapana Chechra, Kolmi, Dhol kolmi etc. In numerable indigenous
weeds grow in project site.

Dakatia Khal

District: Satkhira
Upazila: Tala

Union: Khalil nagar
Data collection (GPS):

The proposed Dakatia khal is surrounded by shrimp culture and agricultural land. The major vegetation
pattern of the project site is mainly crop field vegetation. Crop field ecosystem consist least diversity of
floral communities and provide wide area of grazing and feeding habitats for numerous Insects. No
vegetation was observed both site of the bank in the project site. Fluctuation of water level due to
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22°45'03.7"N, 89°18'34.6"E regular tidal effect. saline tolerant flora as well as a number of crustaceans, fishes, mudskippers and
BEZ: Sline Tidal Floodplain shorebirds were observed of the project site. Different types of aquatic flora like rooted floating,
Length:5983.52 m submerged and amphibian vegetations like sedges and meadows were also observed. Fern, Bishkatali,
Chaila ghas, Jhangi, Helencha Aligator weed etc were commonly found within project site. The aquatic
bird like Little Egret, Common Kingfisher, Little Cormorant, Indian pond heron are frequently found
along canal systems. Snail and Oyster were also commonly found in canal bed. There are also no rare
or endangered species here.
District: Satkhira Mahandi khal is surrounded by shrimp culture and agricultural land. The main vegetation pattern both
Upazila: Tala site of the canal is mainly cropland vegetation. Very few plants like Babla, Gewa and Palmyra palm, Date
Union: Khalil nagar palm etc. were also observed both site of the bank. During field visit we observed that the canal was
9 Mahandi khal Data collection (GPS): completely dried up only a small amouflt of Water had accumulated in different places-of .the car?al.
or At an oot an Every year two to three month the project site was go under water because the canal is filled with
22°44'41.9°N, 89°17°21.9°E sediment. The project site was not rich with aquatic flora additionally Dhol kolmi, Kochu, Helencha,
BEZ: Sline Tidal Floodplain Kolmi etc were also found in the project site. No critical and endanger species were found in the project
Length:3379.17 m site.
District: Satkhira This canal goes through the shrimp estate and agricultural field. Approximately 40-50 trees species
Upazila: Tala were also found in a specific site of the project site others site no vegetation were observed. No aquatic
Union: Khalil nagar vegetation was observed in the project site. Some local and water dependents birds like Indian
10 | Madobkhali Khal Data collection (GPS): Cormorant, Little Egret, Brahminy Kite, Black Drongo, Common Kingfisher etc. were also found during
22°44'12.7"N, 89°18'37.0"E field visitr. Small mammals such as Bengal fox, Large Indian civet, common mongoose, Indian flying fox
BEZ: Ganges Floodplain were commonly found in the project area said by local people.
Length:564.59 m
Kalmeghar Khal serves as a crucial water resource, providing irrigation water for shrimp estates and
District: Satkhira croplands, as well as facilitating drainage. The predominant vegetation pattern along both sides of the
Upazila: Shaymnagar canal comprises roadside, homestead, and cropland vegetation. From my observation, households
Union: Shaymnagar located near the canal are vegetated with local plant species. The dominant tree species along both
11 Kalmeghar Khal Data collection (GPS): sides of the canal include Indian Siris, Babla, Khai Babla, Palmyra Palm, Coconut, Sissoo, Neem,

22°19'34.2"N, 89°04'24.7"E
BEZ: Sline Tidal Floodplain
Length:2113.45 m

Tamarind, and Gewa. In the project area, the canal sides are exclusively dominated by Babla and Indian
Siris, which demonstrate good adaptation to saline soil conditions. This vegetation supports local
avifauna such as Common Mynas, Doves, Large-billed Crows, Black Kites, Indian Cormorants, Brahminy
Kites, Black Drongos, and Common Kingfishers. Small mammals commonly found in the project area
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include Bengal Foxes, Large Indian Civets, Common Mongooses, and Indian Flying Foxes. Reptiles
commonly observed within the project area are Common Garden Lizards, Checkered Keelbacks, and
Bengal Grey Monitors, as reported by locals during field visits. No aquatic flora, such as submerged or
free-floating species, were observed within the area. Additionally, patches of Gewa, Choila/Ora, and
Hargoza were sporadically observed on the torus and along the canal-side toe of the embankment. The
canal bed was rich with different types of snails and shells. There is no evidence of rare or endangered
species, nor any sensitive habitats within the proposed site.
The Andigram Canal primarily traverses through shrimp culture ponds and agricultural lands, although
there are some homestead areas along its course. In addition to homestead vegetation, the dominant
District: Bagherhat plant species along the canal is the Palmyra palm, with some specimens having been cut down. Date
Upazila: Mollahat palms and banana plants are also observed along the canal banks. In the homestead areas, Raintrees,
Union: Gangi Mahogany, White Siris, and Coconut plants are present. Water hyacinth is the dominant aquatic species
12 Andigram Khal Data collection (GPS): in .thIS canal, alr.nost obstr.uctlng th.e normal water flow. According to local residents, thvfl co.mmon
avifauna found in the project area includes common mynas, house sparrows, common kingfishers,
22°52'47.57"N 89°43'36.03"E . .
doves, egrets, and owls. Small mammals such as foxes, common mongooses, small Indian civets, and
BEZ: Ganges Floodplain bats are reported to inhabit the project area. Reptiles like the Bengal Grey Monitor, Common Garden
Length:2136.88 m Skink, Rat Snake, and Banded Krait are also found within the project area, as stated by locals. There are
also no rare or endangered species here. There is no evidence of wildlife of the higher species within
the location and no sensitive habitats found within the proposed site.
The canal is surrounded by shrimp culture ponds, agricultural land, roadside vegetation, and
homestead vegetation areas. The plant species found along the canal banks vary based on location. Near
District: Bagerhat homestead areas, plants such as raintrees, mahogany, white siris, jackfruit, mango, coconut, betel nut,
Upazila: Chitalmari and bamboo are primarily observed. However, in other areas along the canal bank, only palmyra palms
. . and banana plants are found. Water hyacinth is the dominant aquatic species in this canal, almost
Union: Char Baniari ) ) ) . )
13 | Gajdurer Khal Data collection (GPS): obstructing the normal water flow. According to local residents, the common avifauna found in the

22°46'37.97"N 89°54'15.76"E
BEZ: Ganges Floodplain
Length:1324.31 m

project area includes common mynas, house sparrows, common kingfishers, doves, egrets, and owls.
Small mammals such as foxes, common mongooses, rats, and small Indian civets inhabit the project
area, as reported by locals. Reptiles like the Bengal Grey Monitor, Common Garden Skink, Rat Snake,
and Banded Krait are also found within the project area. There are also no rare or endangered species
here. There is no evidence of wildlife of the higher species within the location and no sensitive habitats
found within the proposed site.
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A substantial portion of this canal passes through homestead areas while also traversing shrimp culture
ponds, agricultural lands, and roadside vegetation zones. A significant amount of roadside vegetation,
District: Bagerhat particularly coconut, palmyra palm, and mahogany plants along the canal banks, has been cut down
Upazila: Chitalmari due to canal excavation activities. Other plant species observed in the project area include raintrees,
Union: Char Baniari betel nuts, white siris, kocha, and Indian almonds. Currently, there is no aquatic vegetation present in
14 Char Dakatia Gager Data collection (GPS): the canal as a result of the canal excavation work. There are also no rare or endangered species here.
Khal g . ot Y There is no evidence of wildlife of the higher species within the location and no sensitive habitats found
22°47°24.91°N 89°54'46.36"E within the proposed site. According to local residents, the common avifauna found in the project area
BEZ: Ganges Floodplain comprises common mynas, house sparrows, common kingfishers, doves, egrets, and owls. Small
Length:1977.18 m mammals such as foxes, common mongooses, rats, and small Indian civets inhabit the project area, as
reported by locals. Reptiles like the Bengal Grey Monitor, Common Garden Skink, Rat Snake, and
Banded Krait are also found within the project area.
The canal is surrounded by shrimp culture ponds, agricultural land, roadside vegetation, and
homestead vegetation areas. The plant species found along the canal banks vary based on proximity to
District: Bagerhat homestead areas. Near homestead regions, plants such as raintrees, mahogany, korai, guava, mango,
Upazila: Chitalmari and coconut are primarily observed. However, in other areas along the canal, only palmyra palms and
Union: KalaPalmyra palma b;nana plant; are prelsent. Wgter }%fdnth is lthe dominant aq(tilatic spdecies in tlﬁis ca;‘l}z?l, almost
. . obstructing the normal water flow. There are also no rare or endangered species here. There is no
1> | BurirKhal Daota cvollect:on ((O;PS')' Y evidence of wildlife of the higher species within the location and no sensitive habitats found within the
22°49'28.27°N 89°54'42.89"F proposed site. According to local residents, the common avifauna found in the project area includes
BEZ: Ganges Floodplain common mynas, house sparrows, common kingfishers, doves, egrets, and owls. Small mammals such
Length:4775.07 m as foxes, common mongooses, rats, and small Indian civets inhabit the project area, as reported by
locals. Reptiles like the Bengal Grey Monitor, Common Garden Skink, Rat Snake, and Banded Krait are
also found within the project area.
District: Bagherhat The canal is surrounded by shrimp culture ponds, agricultural land, roadside vegetation, and
Upazila: Rampal homestead vegetation areas. Due to saline water intrusion occurring in this canal, some mangrove
Union: Basarullah species such as Nipa palm, Keora, Noil, Ora, Bain, and Gewa were observed during the field visit. In
16 | Kumbkhali Khal Data collection (GPS): addition to these mangrove species, plants like Babla, Korai, Mango, Coconut, Raintree, and Jujube were

22°35'18.52"N, 89°38'1.57"E
BEZ: Sline Tidal Floodplain
Length:1640.84 m

also present along roadsides and in homestead areas. Among the herb and shrub species, Hargoja kata,
Dhol Kolmi, Chargadha Shak, and Bon Gash were mainly observed in the project area. According to local
consultations, avifauna such as House Sparrows, Common Mynas, Oriental Magpie-robins, Common
Kingfishers, and Doves are commonly sighted at the project site. Small mammals including Common
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Mongooses, Indian Flying Foxes, and Rats are commonly found in the area. Local residents reported
that Checkered Keelbacks and Rat Snakes are commonly encountered snake species in the region.
There are also no rare or endangered species here. There is no evidence of wildlife of the higher species
within the location and no sensitive habitats found within the proposed site.
The canal traverses through roadside vegetation, agricultural lands, and homestead vegetation areas.
The coconut plant is the dominant species along the canal bank, particularly in areas where shrimp
District: Bagerhat culture ponds are located. Other plant species observed in the project area include drumstick, white
Upazila: Kachua siris, jujube, sapodilla, betel nut, palmyra palm, date palm, mango, banyan, and neem. Aquatic
Union: Raripara vegetation such as minute duckweed, alligator weed, and water spinach is commonly found. Herbs and
17 | Jibon Khalir Khal Data c.ollection (GPS): shrubs like banafnas and taro Yvere al.so present' in.the proje.ct area. T.here 'arfe also no ll'are or
endangered species here. There is no evidence of wildlife of the higher species within the location and
22°36'2.14"N 89°50'43.19"E L . . . . . .
) no sensitive habitats found within the proposed site. According to local residents, common avifauna
BEZ: Ganges Floodplain found in the project area include common mynas, house sparrows, common Kkingfishers, doves, egrets,
Length:2504.07 m and owls. Small mammals such as foxes, common mongooses, rats, and small Indian civets inhabit the
project area. Reptiles like the Bengal grey monitor, common garden skink, rat snake, and banded krait
are also found within the project area.
The canal is surrounded by shrimp culture ponds, agricultural land, and roadside vegetation. Due to
saline water intrusion occurring in this canal, mangrove species are dominating along the canal banks.
District: Bagerhat Some mangrove species, such as Nipa palm, Keora, Noil, Ora, Bain, and Gewa were observed during the
Upazila: Chitalmari field visit. In addition to these mangrove species, plants like Guava, Sapodilla, White Siris, Raintree, and
. Palmyra Palm were also present along the canal banks. Among the herb and shrub species, Hargoja
Union: KalaPalmyra palma kat db lant b din th oct A dine to local ltati i
18 | Shoilodubir Khal Data collection (GPS): ata and banana plants were observed in the project area. According to local consultations, avifauna

22°36'58.60"N 89°51'11.00"E
BEZ: Ganges Floodplain
Length:5713.29 m

such as House Sparrows, Common Mynas, Oriental Magpie-robins, Common Kingfishers, and Doves are
commonly sighted at the project site. Small mammals including Common Mongooses, Indian Flying
Foxes, and Rats are commonly found in the area. Local residents reported that Checkered Keelbacks
and Rat Snakes are commonly encountered snake species in the region. There are also no rare or
endangered species here. There is no evidence of wildlife of the higher species within the location and
no sensitive habitats found within the proposed site.
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Rajapur Khal
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Dhaskhathi Khal
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Mahandi khal

Andigram Khal
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Burir Khal

Kumbkhali Khal
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Jibon Khalir Khal

Shoilodubir Khal

Figure A27.1: Vegetation in and around the Project Site
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Annex 27: Observed Terrestrial Floral Species within Study and Project Area

Abundance
Khulna Satkhira Bagerhat
Project area Project area Project area
w — — =

S1 English Name Scientific Name '§ E _ _5 E = _ E = = Uses

] % = E E E o 'EO = : 'E c E « ﬁ 'E g - _ i E i

2 g5 | E| S| E || g |28 % || 5|5 & |93 588|883

& |52/ & || & | &8 | & (£ |2 |&8 || |8 & |5 |&|58|& & |2 |%&
1 |Mango Mangifera indica VC C VC VC VC VvC VC C C A A A P VC M VC C C VC VC A Fr, T, Fu
2 | Coconut Cocos nucifera VC VC vC vC vC VvC VvC VC C A A A A VC VC VC VC C VC M A Fr, Fu
3 |Jackfruit Artocarpus heterophyllus C M M C A C C FC A A A A A M M C M M M A Fr, T, Fu
4 |Babla Acacia nilotica C C A M VC M VvC C C A P P C C VC A M A VC A A Fu
5 |Khai Babla Pithecolobium dulce C C A M C M VC C C A C P C C C A M A VC A A Fu
6 | Date-palm Phoneix sylvestirs VC VC vC vC vC C VC C vC A C P A VC VC M C M M vC A Fr, Fu
7 Tamarind Tree Temarindus indica M M M M A VC C M M A A A P M A A M A M A A T, Fr, Fu
8 Neem Azadirachta indica C M M C A M C M A A A A C C A A M A M VC A M, Fu
9 |Palmyra palm Boassus flabelifer VC VC vC vC A C VC M P A C p A vC vC vC C vC C vC M T, Fr, Fu
10 |Indian siris Albizia lebbeck C C C C VC M C A A A A A A C M M C M M A M T, Fu
11 |Banana Musa sp VvC VvC VC VC C vC vC A C A A A A VC C C A VC C VC C Fr
12 | White Siris Albizia procera VC VC C C A VC C A A A A p A C M VC M C M VC C T, Fu
13 |Jujube Ziziphus jujuba C C vC C A C C M A A A A A C M M M A VC C C Fr, Fu
14 |Betel Nut Areca catechu VC C C C A VC VC M C A C A C VC C VC VC M M VC A Fr, Fu
15 |Bamboo Bambusa vulgaris C VC M VC A C VC A A A A A A C M vC M A M C A T, Fu
16 |Raintree Samanea saman VC VC C C M VC VC A A A - A A VC C VC C C VC C A T, Fu
17 |Mahogany Swietenia mahagoni C C C VC A C C - A A A P M M VC C C A A A T, Fu
18 |Kadam Neolamarckia cadamba M M M M A A M A A A A A A M A A A A M A A T, Fu
19 |Kocha VvC VvC C C VC vC vC _ _ A A A A C C M C M M M M Fu
20 |Gewa Excoecaria agallocha M M A A A C M C A A A A C M A A A A C A vC T, Fu
21 |Drumstick Moringa oleifera C M A C A C C A C A A A C C M M M A M VC A Fo, Fu
22 |Sissoo Dalbergia sissoo M M C M A A M A A A A A A M A A M A A A A T, Fu
23 |Indian Almond Terminalia catappa M M A M A A M A A A A A A M A A M A A M A Fr, T
24 | Guava Psidium guajava VC C M C A M C M A A A A P C A M C C A C C Fr, Fu
25 |[Sapodilla Manilkara zapota C M A M A M M A A A A A A M A A M A A C A Fr, Fu
26 |Banyan tree Ficus benghalensis M M A A A M M M A A A A p M A A M A A C A Or
27 |Hogplum Spondias pinnata C M A M A VC M A A A A A A M A A M A A M A Fr
28 | Akashmoni Acacia moniliformis M C M C A M M A A A A A A M A M A M A A A T, Fu
29 |Wood apple Limonia acidissima M M M VC A C M A A A A A A C M A M A A M A Fr, Fu
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Abundance
Khulna Satkhira Bagerhat
Project area Project area Project area
. s E —_ —~ = —
Sl English Name Scientific Name < < = = = _ E E = Uses
g = = _ F < E x . = s < 5 = ~
: | & |2 | €| | & | ¢ | B|E|E 2|5 |s5| ¢ |F | % |8z /35|%/|%
E |8 | & |2 |%¥ |2 | E | £ |& |5 |z ||| & | E |5 |2 E|5|E |z
< 2 - = = 2 < = i = i) g © = = a X i i o
> S a g 2, o > ° g % ) =) £ > 20 = by = = = =
P |58 |®*|5| 5| E |g| 8| 2|5 |8 5| ¢ | E |3 B2 5582 ):2
& =z | a z = 2 & = = a = = = & < S | §5& | & Z = @
30 |Nipa Palm Nypa fruticans C A A A A VC C A A A A A A C A A A _ C A VC Fr, Fu
31 |Horgoja /Sea Holly | Acanthus ilicifolius C A A A A C VC C A A A A C C A A A _ C A Fu
32 |Keora Sonneratia apetala M A A A A C C C A A A A C M A A A _ C A M Fr, Fu
33 |Noil Avicennia officinalis M A A A A C - _ A A A A M M A A A _ C A M Fu
34 |Ora Sonneratia caseolaris M A A A A C - _ A A A A _ M A A A _ C A VC Fu
35 |Bain Avicennia officinalis M A A A A C - _ A A A A _ M A A A _ C A C T, Fu

Source: CEGIS Field survey February 2024

Note: Commons= C, Very Common= VC, Medium=M, Absent =A  Usage: T= Timber, Fr= Fruit, Fo = Food, Fu= Fuel wood, M= Medicine, Or= Ornamental and - =Unknown
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Annex 28: Observed Aquatic Floral Species within Study and Project Area

Local Status
Khulna Satkhira Bagerhat
Project area Project area Project area
SINo English Name Scientific Name E E = = w E E Goods/Services/Use
g © % w E E E © 'gﬂ T E E :: % o -E 'E 8 - E E % : :
& =z| A Z | & | 8 |&|2€|=|ad|=|=|8|&| & 8|88 |& | & | & &

Free floating plant

1 Water hyacinth Eichhornia crassipes VC C vC VC A VC vC A A A A C vC C VC A A

3 Khudipana/ Duck weed Lemna perpusilla VC C vC VC C vC VC A C VC A Compost,vegetable

4 Topapana Pistia stratiotes M A A A C C C M C C
Submerged Plant

5 Jhangi/ water thyme Hydrilla verticillata M C M A M A C C C M A P M M A M A C M A A N/A

6 Ghechu/ Floating lace plant | Aponogeton natans A P A A A A C A M A A A A M A A A A A A Vegetable
Amphibian plant

7 Jol kolmi/ Pink morning glor | Ipomoea aquatic M C A A A VC C VC M C A M M A Fuel

8 Kolmi Shak/water spinach Ipomoea aquatica C C C C M C VC M VC A Vegetable

9 | Alligator weed/Maloncho ;1:'3;;“;;22;“ Ve Ve C M | vc | A | c A M| A| c | a|alvel|v]|ec A ve | A | vc| A Vegetable

10 Helencha Enhydra fluctuans VC VC M M C A VC C vC VC A A VC M M A VC A vC A

11 | Kochu Colocasia spp. vC VC C A M A VC C C C A A VC vC C A VC A C A Vegetable

12 Chaila gash Hemarthria protensa M C A A C A C C M VC A A C M M A M A A M N/A
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Annex 29: List of Fish Species Within the Study Area of Chakaria
Shrimp Estate

Table A30.1: Fish Species

S Global | Availability
No. Family Local name English name Scientific name IUCN | in the study
Status area
1. |Scatophagidae |Chitra/Bistara Spotted butterfish|Scatophagus argus LC C
2. |Sillaginidae Tular Dandi Lady fish Sillago domina NT A
3. |Sciaenidae Lal Poa/Vola Silver jew Johnius argentatus LC A
4. |Engraulidae Phasa Anchovies Thryssa mystax LC C
5. |Haemulidae Sada Datina Silver bream Pomadasys hasta LC A
6. |Stromateidae Rup Chanda Chinese pomfret |Pampus chinensis NE C
7. |Gobiidae Chewa Torpedo trevally |Taenoides anguillaris LC A
8. [Mugilidae Bhangan Mullet Mugil cephalus LC A
9. |Apogonidae Rekha gﬁ;gfgg;ed Corius quadrifasciatus LC F
10. |Synodontidae  |Loitta Bombay duck Harpadon nehereus NT F
11. |Stromateidae Fili Chanda Silver pomfret Pampus argenteus NE C
12. |Scombridae Maitya Jack and Cybium guttatum DD F
pompanos
13. |Polynemidae Lakhua Indian salmon Polynemus indicus NE F
14. |Sciaenidae Sada Poa Silver jew Otolithes argentatus LC A
15. |Engraulidae Amadi apgirlltoejytall Stolephorus indicus LC F
16. |Cynoglossidae |Kukurjiv Sole r%v:c(;% I;":)Srl:lis vu A
17. |Oxudercidae Bele - Gobius personatus DD A
18. |Ariidae Ghagra Tengra  |Gagora catfish Arius gagora NT A
19. |Tetraodontidae |Potka - Chelonodon patoca LC F
20. |Sciaenidae Boro Poa Long jewfish Sciaenoides brunneus DD A
21. |Leiognathidae |Tak Chanda g(s)lrlnmon pony Leiognathus equulus LC C
22. |Clupeidae Ilish Hilsa shad Tenualosa ilisha LC C
23. |Clupeidae Chandani Ilish Toli shad Tenualosa toli VU F
24. |Polynemidae ,P;zgz)csl;l(;s/ f}?rrs;(;ien Polynemus paradiseus LC F
25. |Mugilidae Khorshula Corsula Rhinomugil corsula LC A
26. |Latidae Vhetki/Koral Seabass Lates calcarifer LC A
27. |Scombridae Rupsha Skipjack tuna Katsuwonus pelamis LC F
Gold spotted
28. |Engraulidae Boiragi/Olua grenadier Coilia dussumieri LC A
anchovy
29. |Bagridae Tengra i;?fli);d dwarf Mystus sp. LC A

List Concern (LC), Near Threatened (NT), Vulnerable (VU)Not Evaluated (NE), Data deficient (DD)

Abundant (A) - a lot of or plenty, Common (C) - frequently available, Few (F) - present but not frequently available (modified after Akter
etal, 2019).

Source: CEGIS field visit, 2024
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https://www.google.com/search?sca_esv=ca6b1dfc08a6761a&bih=552&biw=1242&rlz=1C1CHBD_enBD1029BD1029&hl=en&sxsrf=ACQVn0_ZV6VY4Bn45pqlZ6igiYYYWFWK5g:1708857097442&q=Scombridae&stick=H4sIAAAAAAAAAONgVuLQz9U3SDFMMn7EaMwt8PLHPWEprUlrTl5jVOHiCs7IL3fNK8ksqRQS42KDsnikuLjgmngWsXIFJ-fnJhVlpiSmAgDEw0W0TwAAAA&sa=X&ved=2ahUKEwi5-o7ipMaEAxU-qWMGHTjrBSUQzIcDKAB6BAgYEAE
https://www.google.com/search?sca_esv=f467e1d66e3ba319&rlz=1C1CHBD_enBD1029BD1029&sxsrf=ACQVn09N4m8MC6l6GJfWbpjLyWzYFVdvIg:1711611091932&q=Bagridae&stick=H4sIAAAAAAAAAONgVuLUz9U3SEmJzzF9xGjCLfDyxz1hKe1Ja05eY1Tl4grOyC93zSvJLKkUEudig7J4pbi5ELp4FrFyOCWmF2WmJKYCADMJrfBPAAAA&sa=X&ved=2ahUKEwj2_YKZuJaFAxVg3jgGHRwlA1kQzIcDKAB6BAgXEAE
https://www.iucnredlist.org/species/75143569/75144431
https://www.iucnredlist.org/species/202038/2732189
https://www.iucnredlist.org/
https://www.iucnredlist.org/species/170311/6742170

List of Fish Species Within the Study Area of Chakaria Shrimp Estate

Table A30.2: Prawn/ Shrimp Species

Family Local Name English Name Scientific name
Golda chingri Fresh water prawn Macrobrachium rosenbergii
Palaemonidae
Goda chingri Hairy river prawn Macrobrachium rude
Bagda chingri Giant tiger shrimp Penaeus monodon
Chaka chingri Indian white shrimp Penaeus indicus
Penaeidae Kola chingri Banana shrimp Penaeus merguiensis
Horina chingri Brown shrimp Penaeus semisulcatus
Chali chingri Yellow shrimp Metapenaeus bravicornis
Solenoceridae Shora chingri Coastal mud shrimp Solencera crassicornis
Alpheidae Loila chringri Akaimi shrimp Acetes japonicas
Hippolytidae Gora chingri Roshna prawn Exopalaemon styliferus

Source: CEGIS field visit, 2024
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Annex 30: Glimpse of Agricultural Practice within the Study Areas of
the Sub-Projects

Figure A31.1: Fallow lands of BMC project  Figure A31.2: View of salt cultivation in BMC
area study area, Teknaf

Figure A31.3: View of grass cultivation during Rabi Season in Ichanagar, Karnaphuli

Figure A31.4: Fallow lands during Rabi Figure A31.5: View of pulse crop land during
Season in Badarkhali, Chakaria Rabi Season in Ichanagar, Karnafuly
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Glimpse of Agricultural Practice within the Study Areas of the Sub-Projects

Figure A31.6: View of salt cultivation in Figure A31.7: View of salt cultivation in
Chakaria Shrimp State Badarkhali, Chakaria

Figure A31.8: View of HYV Boro cultivation Figure A31.9: View of HYV Boro cultivation
during Rabi Season in Pukuria, Chakaria during Rabi Season in Badarkhali, Chakaria
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Annex 31: List of Consulting Persons

Various Consulting Persons during Field Visits (Informal Consultation)

ii?:n(;f::; Occupation Village Union Upazila District Mobile no.

Ruhul Kader Fish trader Rampur Saharbil Chakaria Cox’s Bazar

Jashim E:;[iesr;:inotn Rampur Saharbil Chakaria Cox’s Bazar | 01813734076
Shah Alam Fisherman Sadvalia Badarkhali Chakaria Cox’s Bazar

Sultan Ahmad Day laborer Sadvalia Badarkhali Chakaria Cox’s Bazar

Abdul Malek Day laborer Sadvalia Badarkhali Chakaria Cox’s Bazar

Salimullah Day laborer Sadvalia Badarkhali Chakaria Cox’s Bazar | 01891511647
Md. Borhanuddin zil; ;:;::;?:;2 Sadvalia ~ |Badarkhali |Chakaria  |Cox’s Bazar

Md. Kutubuddin Shopkeeper Sadvalia Badarkhali Chakaria Cox’s Bazar | 01829450811
Md. Golam Sheikh |Farmer Barmogati  |Dighalia Dighalia Khulna

Roni Khan Shrimp farmer |panigati Dighalia Dighalia Khulna 01724981519
Md. Abdullah Shrimp farmer |panigati Dighalia Dighalia Khulna

Md. Rakib Sheikh  |Farmer E:‘ll;s:;znga E;lf‘sl;s(;zlpa Rupsha Khulna 01919334646
Md. Mohibul Islam |Farmer E:‘ll;s:;znga E;lf‘sl;s(;zlpa Rupsha Khulna 01790852383
Nitish Roy Farmer A,UShkha.li/ Gangarampur |Batiaghata |Khulna 01965528588

Titukhali

Md. Nadir Sheikh  |Farmer Nolta Khalilnagar |Tala Satkhira 01745759001
Md. Aslam Farmer Nolta Khalilnagar |Tala Satkhira 01762092866
Abdul Mazid Gazi |Farmer Kallyanpur |Shyamnagar |Shyamnagar |Satkhira 01915505901
Ranojit Mistry Farmer Kallyanpur |Shyamnagar |Shyamnagar |Satkhira 01909703935
Keramat Farmer Kallyanpur |Shyamnagar |Shyamnagar |Satkhira 01957569130
Md. Jahangir Fisherman Ekra Jalalabad Kolaroa Satkhira 01739966361
Abdus Sobur Farmer Ekra Jalalabad Kolaroa Satkhira 01720587239
Md. Ishak Ali Fisherman Ekra Jalalabad Kolaroa Satkhira 01735424957
Abul Kalam Azad Fisherman Ekra Jalalabad Kolaroa Satkhira 01727902289
Firoz Morol Gher business |Bacharhoilo |Jhanjhania Rampal Bagerhat 01961611409
gzﬁirrl;laalfizur Mason Dobaria Laripara Kochua Bagerhat 01792112624
Amit Kumar Gain |Local physician |Dakatia Charbaniari |Chitalmari |Bagerhat 01921730129
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List of Consulting Persons

List of Participants in Various FGDs and PCM

A. FGD with Fish and Shrimp Farmers, and Salt Cultivators
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List of Consulting Persons
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List of Consulting Persons

B. FGD with Aratdar and Businessmen at Choarfari Bazar

HHEEA BT I8 e o’ segs Wenilla, ‘aseE (e salEy
i sz Hefe Gl Bo.eay amarea W Aeens eiw e o2
wae ¢ WSS aTa fMame ¢ et g s sl (umiEfs)

bl
£ T By e e
=, il P =
OIS\ WS ARVEl, AR D
(7] el oy
. O)g28 .
oY Fren TG Bofrat
G oD Boall 017264SE | oo o
A TR ' e [C10553%%| W o,
(- (e [ 0139000 e
[ oA 8 T (0185759000 THGA L~
A A posd) |0 “‘Em?
BV @A 2peas] F: 89923257 LA

268




List of Consulting Persons
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List of Consulting Persons

C. FGD with Women Group
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List of Consulting Persons
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List of Consulting Persons

D. FGD with Cluster Farmers at Tala, Satkhira District
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List of Consulting Persons
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Lis

t of Consulting Persons

E. FGD with Cluster Farmers at Digholia, Khulna District
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List of Consulting Persons
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List of Consulting Persons

F. FGD with Cluster Farmers at Chitalmari, Bagerhat District
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List of Consulting Persons
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List of Consulting Persons
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List of Consulting Persons
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List of Consulting Persons

G. PCM Participants’ List
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List of Consulting Persons
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List of Consulting Persons
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List of Consulting Persons
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List of Consulting Persons
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List of Consulting Persons
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List of Consulting Persons
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Annex 32: Photographs

Pictures of Consultations in 10 and 11 Acres Chakaria Shrimp Estate
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Photographs
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Photographs

KII with SUFO, Chitalmari KII with DPD, Cluster Farming KII with DFO, Khulna
Canals

Some KIllIs with Various Officials
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Photographs
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Photographs

Some Photographs of PCM
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Annex 33: Selection of Valued Environmental and Social Components

Environmental and social impact assessment is very necessary for any kind of development works.
Each of the components has been identified considering the impacts of proposed interventions with
associated activities. Finally, the activities or interventions affect the important components of the
environment and society.

The scoping process followed to select the Valued Environmental and Social Components (VESCs),
included professional judgments of the multi-disciplinary team members and local stakeholders as
well. In this regard, VESCs were identified based on team experience and through a brainstorming
session among team members. Preliminary VESC list was revised in another working-session through
consulting with experts and were validated with multi-level stakeholders during a multi-stakeholder
meeting.

Finally, VESCs were selected for each sub-Projects with the grounds of their selection under physical,
biological, and socio-economic environment; those are pointed out in the following sections.

Environmentally sensitive receptors have been identified through existing literature review,
extensive field visits, consultation with local stakeholders, experts/institutes, general public,
environmental groups, and the client to pursue different issues of environmental concern. Major
environmental issues in terms of VESCs related to this study are discussed below in Table A33.1 along
with their rationales.

Table A33.1: Selection of VESC and its Rationale

VESC Rationale for selection

Physical Environment

a) Environmental Quality

The land development, rehabilitation of the existing structures like sluice
gates, rehabilitation of internal canals through re-excavation, management of
internal and peripheral dykes, land development and leveling, demolition of
abandon structures, construction of substation and associated underground
distribution lines, fish processing plant etc. might cause air pollution.
Henceforth, ‘air quality’ has been considered as a VESC.

al. Ambient Air Quality

Operation of rotatory machinery during various construction activities might
a2. Acoustic Noise alter acoustic noise level at and around the Project site. Therefore, ‘Acoustic
noise’ is considered as a VESC.

Construction material wash water, and operation stage accidental discharge of
a3. Water Quality untreated effluent might cause alteration to ‘water quality’ of receiving
waterbody. Therefore, it has been considered as a VESC.

Generation of solid waste from different sources might cause burden to the
b) Waste Generation construction site management. Hence, waste generation has been considered
as a VESC.

Re-excavation of internal canals under the CSE, and Canal rehabilitation for
cluster shrimp farming sub-projects, drainage system may be disrupted for the
time being. On the other hand, waste from the construction site and loose soil
from the land development activities may affect the internal drainage system
at the BFDC harbor and BMC sub-projects. Hence, ‘internal drainage’ has been
considered as a VESC.

c) Drainage congestion

d) Accidental Event
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Selection of Valued Environmental and Social Components

VESC

Rationale for selection

el. Road Traffic
Management

Tree felling and vegetation clearing would be done in the BFDC and BMC areas
before implementing the sub-project activities. In addition, some abandon
infrastructure would be demolished at the same sites. The generated wastes
would be required to be carried from the sub-project sites to other designated
places/ to the vendors. In this regard, road traffic might be increased and
interference to the regular vehicle movement and passersby may be
hampered. Therefore, ‘road traffic management’ has been considered as a
VESC.

e2. Vessel Traffic

Transportation of construction materials for implementing rehabilitation of
sluice gates in the CSE might cause accidents and vessel congestion. Hence,

Management
& ‘vessel traffic management’ has been considered as a VESC.
Biological Environment
Cluster farming for shrimp culture might cause crop production loss in some
a) Crop Production Loss areas where agricultural activities are currently practiced in the gher areas.

Hence, ‘crop production loss’ has been considered as a VESC.

Vegetation

Site preparation cause tree felling and clearance of vegetation. Hence,
‘terrestrial vegetation’ has been considered as a VESC.

Wildlife Habitat

Wildlife Habitat (aquatic and terrestrial) is another important part of the study
area. Re- excavate activity might be temporary removal of aquatic habitat of
fishes, Mollusca, amphibian and other fauna. It also impacts on existing
wetland bird habitat. putting earthen material exercises in proposed locations
are destroy existing herbs and fallow land which also habitat of wild fauna.
Hence, Wildlife Habitat considering another important VESC.

d)

Fish Habitat

The proposed interventions i.e., Canals re-excavation, rehabilitation of existing
sluice gates may alter physical characteristics and condition of the intervened
habitats. In addition, unauthorized effluent discharge from the ETP at BFDC
Harbor may also alter fish habitat at the Karnaphuli River. In this context, fish
habitat has been considered as a VESC.

e)

Fish Species
Composition

The likely alteration to the habitats and restoration of connectivity may cause
changes in the composition of fish species. So, ‘fish species composition’ has
been considered as a VESC.

Fish Migration

Canal (Khal) re-excavation may create more room for water and cause
restoration of the connectivity with the floodplains (Beels), which in-turn may
influence migration of migratory fish species. Hence, ‘fish migration’ has been
considered as a VESC.

g)

Fish Production

The resultant effect of the proposed interventions may influence both the
fisheries (capture) and aquaculture fish productions. Therefore, fish
production has been considered as a VESC.

Socio-economic Environment

Shifting of temporary
settlements

In the project area, there are some people who are employed as guards and
laborers, working at the CSE, who would be required to be shifted to some
other places during sub-Project implementation. For this, they may face
financial crisis for shifting their structures and belongings to other places;
hence, it has taken as an VSC.

b)

Land Holding

Most of the cases, land has been given leased to the lease holders of outside of
Cox’s Bazar District. As a result, local people have grievance on these issues at
CSE. On the other hand, unplanned dumping of re-excavation may cause social
conflicts in the coastal Districts for the cluster shrimp farming canals. That’s
why it has taken as an VSC.
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Selection of Valued Environmental and Social Components

VESC

Rationale for selection

¢) Occupational Diversity

Occupation in CSE centers around two primary activities: shrimp farming and
fishing. Wealthy entrepreneurs lease land for shrimp farming, with locals
working as essential labor. Their tasks include overseeing shrimp hatcheries,
collecting quality fry, and employing traditional fishing methods to harvest a
variety of aquatic species. The harvested shrimp undergo processing for
export, adding a crucial economic dimension. Additionally, during dry months,
the estate contributes to salt manufacturing. This direct connection between
shrimp farming, fishing, and salt cultivation forms the occupational main
sector of CSE, providing employment and driving economic activities in the
area. Canal rehabilitation project in the South West region of Bangladesh can
play a crucial role in promoting occupational diversity in agriculture and fish
culture. Rehabilitation of canals can have numerous benefits, including
diversifying agricultural and aquacultural opportunities. It can enhance
occupational diversity in agriculture and fish culture by improving irrigation
and water quality, promoting integrated farming systems, and supporting the
sustainable use of water resources. This can ultimately lead to increased
productivity and economic opportunities for farmers and fishers in
Bangladesh.

d) Income Generation

The additional employment, job opportunity and increased production to be
created as a direct or indirect impact of the proposed interventions may act for
the income generation of the poor household’s group of the study area.
Therefore, income generation has been identified as an VSC.

e) Security Issue

Security issues is the major concerns associated with shrimp farming. Fish
theft is a recurring problem in the shrimp estate, and this area faces frequent
incidents of fish robberies, with local perpetrators demanding monthly
payments. Initial investigations reveal the presence of a hundred households
residing inside the estate, raising serious concerns about the security and
integrity of the shrimp farming community.

f) Occupational Health
and Safety

The project involves labor engagement for land preparation and other related
activities. Eventually, there will a labor influx from different areas. The labor
influx may have an impact on community health and safety through
intermixing. Furthermore, if local labors are not preferred for recruitment,
there will have a chance of social conflicts. As labors will be involved in various
types of project activities, their occupational health and safety will be a big
concern. If a proper arrangement is not taken, labors health and safety will be
affected.

g) Gender issue

The Project will include both male and female in its activities. There will be
more economic activities in the CSE, Cox’s Bazar region. As a result,
opportunity will be created for women in different activities both in fisheries
and others. Women are currently employed in processing-related jobs in the
BFDC area. It will be increased, if the project is implemented. Furthermore,
women may engage in earthwork activity as part of canal rehabilitation
projects. In fishery project they have the opportunity to be involved. On the
contrary, GBV is prevalent in the Cox’s Bazar region, and there is a chance to
increase of SEA-SH in the project area as well as in the workplace. That’'s why
gender issue has been selected as a VSC.
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Annex 34: Detailed Description of Environmental and Social Code of
Practices (ESCOPs)

ESCOP 1: Waste Management

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

General Waste

Soil and water pollution from
the improper management of
wastes and excess materials
from the construction sites.

The EPC contractor shall:

Develop site specific waste management plan for
various specific waste streams (e.g., reusable waste,
flammable waste, construction debris, food waste etc.)
prior to commencing of construction and submit to
supervision consultant for approval.

Organize disposal of all waste generated during
construction in the designated disposal sites approved
by the Project.

Minimize the production of waste materials by 3R
(Reduce, Recycle and Reuse) approach.

Segregate and reuse or recycle all waste, wherever
practical.

Vehicles transporting solid waste shall be covered with
tarps or nets to prevent spilling waste along the route.

Train and instruct all personnel in waste management
practices and procedures as a component of the
environmental induction process.

Provide refuse containers at each worksite.

Request suppliers to minimize packaging where
practicable.

Place a high emphasis on good housekeeping practices.

Maintain all construction sites in a clean, tidy and safe
condition and provide and maintain appropriate
facilities as temporary storage of all wastes before
transportation and final disposal.

Potable water should be supplied in bulk containers to
reduce the quantity of plastic waste (plastic bottles).
Plastic bag use should be avoided.

Hazardous Waste

Health hazards and
environmental impacts due
to improper waste
management practices

The EPC contractor shall:

Collect chemical wastes in 200-liter drums (or similar
sealed container), appropriately labeled for safe
transport to an approved chemical waste depot. Adopt
chain of custody handling

Store, transport and handle all chemicals avoiding
potential environmental pollution.

Store all hazardous wastes appropriately in bunded
areas (with capacity for storage of 110% contents)
away from water courses.

Make available Material Safety Data Sheets (MSDS) for
hazardous materials on-site during construction.
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Collect hydrocarbon wastes, including lube oils, for
safe transport off-site for reuse, recycling, treatment or
disposal at approved locations (with capacity for
storage of 110% contents)).

Construct concrete or other impermeable flooring to
prevent seepage in case of spills.

Use covered storage for any hazardous waste

ESCOP 2: Fuels and Hazardous Goods Management

hazardous goods.

construction have a
potential to be a source
of contamination.
Improper storage and
handling of fuels,
lubricants, chemicals
and hazardous
goods/materials on-site,
and potential spills from
these goods may harm
the environment or
health of construction
workers.

Project Activit Environmental e . A -iF
) y/ Mitigation Measures/ Management Guidelines
Impact Source Impacts
Fuels and Materials used in The EPC contractor shall:

Prepare spill control procedures and submit them for
supervision consultant approval.

Train the relevant construction personnel in handling of
fuels and spill control procedures.

Store dangerous goods in bunded areas (on top of
concrete or other impermeable flooring) away from
watercourses.

Refueling shall occur only within bunded areas.

Store and use fuels in accordance with material safety
data sheets (MSDS). Make available MSDS for chemicals
and dangerous goods on-site.

Transport waste of dangerous goods, which cannot be
recycled, to a designated disposal site. Adopt chain of
custody for handling

Provide spill kits where hazardous material are used
and stored; and ensure personnel trained in the correct
use.

Provide training on using spill kits to the personnel
involved in handling of hazardous waste

Provide protective clothing, safety boots, helmets,
masks, gloves, goggles, to the construction personnel,
appropriate to materials in use.

Make sure all containers, drums, and tanks that are used
for storage are in good condition and are labelled with
expiry date. Any container, drum, or tank that is dented,
cracked, or rusted might eventually leak. Check for
leakage regularly to identify potential problems before
they occur.

Store all liquid fuels in fully bunded storage containers,
with appropriate volumes, a roof, a collection point and
appropriate filling/decanting point.

Store hazardous materials above flood level considered
for construction purposes
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Put containers and drums in temporary storages in
clearly marked areas, where they will not be run over by
vehicles or heavy machinery.

Take all precautionary measures when handling and
storing fuels and lubricants, avoiding environmental
pollution.

Avoid the use of material with greater potential for
contamination by substituting them with more
environmentally friendly materials.

ESCOP 3: Water Resources Management

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Hazardous material
and Waste

Water pollution from
the storage, handling
and disposal of
hazardous materials
and general
construction waste,
and accidental spillage

The EPC Contractor shall:

Follow the management guidelines proposed in ESCOPs
1and 2.

Minimize the generation of sediment, oil and grease,
excess nutrients, organic matter, litter, debris and any
form of waste (particularly petroleum and chemical
wastes). These substances must be contained on site
and must not enter waterways or storm water systems.

Discharge from
construction sites

Construction activities,
sewerages from
construction sites and
work camps may affect
the surface water
quality. The
construction works
will modify
groundcover and
topography changing
the surface water
drainage patterns of
the area. These
changes in hydrological
regime lead to
increased rate of
runoff, increase in
sediment and
contaminant loading,
increased flooding, and
effect habitat of fish
and other aquatic
biology.

The EPC Contractor shall:

Install temporary drainage works (channels and bunds)
in areas required for sediment and erosion control and
around storage areas for construction materials.

Install temporary sediment basins, where appropriate,
to capture sediment-laden run-off from site.

Divert runoff from undisturbed areas around the
construction site.

Stockpile materials away from drainage lines

Prevent all solid and liquid wastes entering waterways
by collecting solid waste, oils, chemicals, bitumen spray
waste and wastewaters from brick, concrete and asphalt
cutting where possible and transport to an approved
waste disposal site or recycling depot.

Wash out ready-mix concrete agitators and concrete
handling equipment at washing facilities off site or into
approved bunded areas on site. Ensure that tires of
construction vehicles are cleaned in the washing bay
(constructed at the entrance of the construction site) to
remove the mud from the wheels. This should be done
in every exit of each construction vehicle to ensure the
local roads are kept clean. This contaminated water
should be drained to the wastewater management
facilities in site.

Soil erosion and
siltation

Soil erosion and dust
from the material
stockpiles will increase

The EPC Contractor shall:

Stabilize the cleared areas not used for construction
activities with vegetation or appropriate surface water
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activi Environmental e s T
) v/ Mitigation Measures/ Management Guidelines
Impact Source Impacts
the sediment and treatments as soon as practicable following earthwork
contaminant loading of to minimize erosion.
surface water bodies. e Ensure that roads used by construction vehicles are
swept regularly to remove dust and sediment.
e In case of dirt roads, any damage made by the
construction vehicle should be repaired.
e Water the loose material stockpiles, access roads and
bare soils on an as required basis to minimize dust.
Increase the watering frequency during periods of high
risk (e.g., high winds).
Construction Construction works in The EPC Contractor Shall:

activities in water
bodies

the water bodies will
increase sediment and
contaminant loading,
and effect habitat of
fish and other aquatic
biology.

e Dewater sites by pumping water to a sediment basin
prior to release off site - do not pump directly off site.

e Protect water bodies from sediment loads by silt screen
or other barriers.

e Minimize the generation of sediment, oil and grease,
excess nutrients, organic matter, litter, debris and any
form of waste (particularly petroleum and chemical
wastes). These substances must not enter waterways or
storm water systems.

e Do not discharge cement and water curing used for
cement concrete directly into water courses and
drainage inlets. The site should be equipped with
facilities to store these types of waste and wastewater
with management facilities.

Drinking water

Untreated surface
water is not suitable
for drinking purposes
due to presence of
suspended solids and
ecoli.

The EPC Contractor Shall:

e Provide the drinking water that meets NEQS standards.
Drinking water to be chlorinated at source, and ensure
presence of residual chlorine 0.1 ~ 0.25 ppm as
minimum after 30 minutes of chlorine contact time.

ESCOP 4: Drainage Management

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Excavation and
earth works, and
construction yards

Lack of proper drainage
for rainwater/liquid
waste or wastewater
owing to the
construction activities
harms environment in
terms of water and soil
contamination, and
mosquito growth.

The EPC Contractor shall:

e Prepare drainage management procedures and submit
them for supervision consultant approval.

e Prepare a program to prevent/avoid standing waters,
which supervision consultant will verify in advance and
confirm during implementation.

e Provide alternative drainage for rainwater if the
construction works/earth-fillings cut the established
drainage line.

e Establish local drainage line with appropriate silt
collector and silt screen for rainwater or wastewater
connecting to the existing established drainage lines
already there. No dischare to river or any water course.
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Rehabilitate road drainage structures immediately if
damaged by contractors’ road transports.

Build new drainage lines as appropriate and required
for wastewater from construction yards connecting to
the available nearby recipient facilities. Ensure
wastewater quality conforms to NEQS, before it is being
discharged into the recipient water bodies.

Ensure that there will be no water stagnation at the
construction sites and camps.

Provide appropriate silt collector and silt screen at the
inlet and manholes and periodically clean the drainage
system to avoid drainage congestion.

Protect natural slopes of drainage channels to ensure
adequate storm water drains.

Regularly inspect and maintain all drainage channels to
assess and alleviate any drainage congestion problem.

Ponding of water

Health hazards due to
mosquito breeding

Do not allow ponding of water especially near the waste
storage areas and construction camps.

Discard all the storage containers that are capable of
storing of water, after use or store them in inverted
position.

ESCOP 5: Soil Quality Management

Project Activity/ Environmental Mitigation Measures/ Management Guidelines
Impact Source Impacts
Storage of Spillage of hazardous The EPC Contractor shall:

hazardous and
toxic chemicals

and toxic chemicals will
contaminate the soils

Strictly manage the wastes management plans proposed
in ESCOP1 and storage of materials in ESCOP2.

Construct appropriate spill contaminant facilities for all
fuel storage areas.

Establish and maintain a hazardous material register
detailing the location and quantities of hazardous
substances including the storage, and their disposal.

Train personnel and implement safe work practices for
minimizing the risk of spillage.

Identify the cause of contamination, if it is reported, and
contain the area of contamination. The impact may be
contained by isolating the source or implementing
controls around the affected site.

Remediate the contaminated land using the most
appropriate available method.

Construction
material stock
piles

Erosion from
construction material
stockpiles may
contaminate the soils

The EPC Contractor shall:

Protect the toe of all stockpiles, where erosion is likely
to occur, with silt fences, straw bales or bunds.

All construction materials are to be covered
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

ESCOP 6: Erosion and Sediment Control

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Clearing of
construction sites

Cleared areas and slopes
are susceptible for
erosion of top soils,
which affects the growth
of vegetation and causes
ecological imbalance.

The EPC Contractor shall:

Prepare site specific erosion and sediment control
measures and submit them for supervision consultant
approval.

This should include a top soil stripping, storage and
reuse plan

Reinstate and protect cleared areas as soon as possible.
Cover unused area of disturbed or exposed surfaces
immediately with mulch/grass turf/tree plantations.

Construction
activities and
material
stockpiles

The impact of soil
erosion are (i) Increased
run off and
sedimentation causing a
greater flood hazard to
the downstream, and (ii)
destruction of aquatic
environment by erosion
and/or deposition of
sediment damaging the
spawning grounds of
fish

The EPC Contractor shall:

Locate stockpiles away from drainage lines.

Protect the toe of all stockpiles, where erosion is likely
to occur, with silt fences, straw bales or bunds.

Remove debris from drainage paths and sediment
control structures.

Cover the loose sediments of construction material and
water them if required.

Divert natural runoff around construction areas prior to
any site disturbance.

Install protective measures on site prior to construction,
for example, sediment traps.

Install ‘cut off drains’ on large cut/fill batter slopes to
control water runoff speed and hence erosion.

Observe the performance of drainage structures and
erosion controls during rain and modify as required.

Soil erosion and
siltation

Soil erosion and dust
from the material
stockpiles will increase
the sediment and
contaminant loading of
surface water bodies.

The EPC Contractor shall:

Stabilize the cleared areas not used for construction
activities with vegetation or appropriate surface water
treatments as soon as practicable following earthwork
to minimize erosion.

Ensure that paved roads used by construction vehicles
are swept regularly to remove sediment.

Water the material stockpiles, access roads and bare
soils on an as required basis to minimize dust. Increase
the watering frequency during periods of high risk (e.g.
high winds).
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

ESCOP 7: Top Soil Management

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Land clearing and
earth works

Earthworks will impact
the fertile top soils that
are enriched with
nutrients required for
plant growth or
agricultural
development.

The EPC Contractor shall:

Strip the topsoil to a depth of 15 cm and store in stock
piles of height not exceeding 2m.

Remove unwanted materials from top soil like grass,
roots of trees and similar others.

The stockpiles will be done in slopes of 2:1 to reduce
surface runoff and enhance percolation through the
mass of stored soil and to ensure stability and safety.

Locate topsoil stockpiles in areas outside drainage lines
and protect from erosion.

Construct diversion channels and silt fences around the
topsoil stockpiles to prevent erosion and loss of topsoil.

Spread the topsoil to maintain the physico-chemical and
biological activity of the soil. The stored top soil will be
utilized for covering all disturbed area and along the
proposed plantation sites.

Prior to the re-spreading of topsoil, the ground surface
will be ripped to assist the bunding of the soil layers,
water penetration and revegetation

Transport

Vehicular movement
outside ROW or
temporary access roads
will affect the soil
fertility of the
agricultural lands

Limit equipment and vehicular movements to within the
approved construction zone.

Plan construction access to make use, if possible, of the
final road alignment.

ESCOP 8: Topography and Landscaping

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

Land clearing and
earth works

Construction activities
especially earthworks
will change topography
and disturb the natural
rainwater/flood water
drainage as well as will
change the local
landscape.

The EPC Contractor shall:

Prepare landscaping and plantation plan and submit the
plan for supervision consultant approval.

Ensure the topography of the final surface of all raised
lands (construction yards, approach roads and rails,
access roads, etc.) are conducive to enhance natural
draining of rainwater/flood water.

Keep the final or finished surface of all the raised lands
free from any kind of depression that causes water
logging.

Undertake  mitigation  measures for erosion
control/prevention by grass-turfing and tree plantation,
where there is a possibility of rain-cut that will change
the shape of topography.

Cover immediately the uncovered open surface that has
no use of construction activities with grass-cover and
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

tree plantation to prevent soil erosion and bring
improved landscaping.

o Reinstate the natural landscape of the ancillary
construction sites after completion of works.

ESCOP 9: Air Quality Management

vehicle exhaust
emissions and
combustion of fuels.

Project Activi Envi 1
roject Activity/ nvironmenta Mitigation Measures/ Management Guidelines
Impact Source Impacts
Construction Air quality can be The EPC Contractor shall
vehicular traffic adversely affected by

e Prepare air quality management plan (under the
Pollution Prevention Plan) and submit the plan for
supervision consultant approval.

e Vehicles with appropriate exhaust systems and
emission control devices. Maintain these devices in good
working condition.

e Operate the vehicles in a fuel-efficient manner.

e Cover loads of all haul vehicles carrying dusty materials
moving outside the construction site.

e Impose speed limits (<25 km/h) on all vehicle
movement at the worksite to reduce dust emissions.

e Control the movement of construction traffic.

e Water construction materials prior to loading and
transport.

e Service all vehicles regularly to minimize emissions.

e Limit the idling time of vehicles not more than 2
minutes.

Construction
machinery

Air quality can be
adversely affected by
emissions from
machinery and
combustion of fuels.

The EPC Contractor shall:

e Machinery fitted with appropriate exhaust systems and
emission control devices. Maintain these devices in good
working condition in accordance with the specifications
defined by their manufacturers to maximize combustion
efficiency and minimize the contaminant emissions.
Proof or maintenance register shall be required by the
equipment suppliers and contractors/subcontractors.

e Machinery causing excess pollution (e.g. visible smoke)
will be banned from construction sites.

e Service all equipment regularly to minimize emissions.

e Provide filtering systems, duct collectors or
humidification or other techniques (as applicable) to the
concrete batching and mixing plant to control the
particle emissions in all its stages, including unloading,
collection, aggregate handling, cement dumping,
circulation of trucks and machinery inside the
installations.

Construction
activities

Dust generation from
construction sites,
material stockpiles and
access roads is a

The EPC Contractor shall:

e Water the material stockpiles, access roads and bare
soils on an as required basis to minimize the potential
for environmental nuisance due to dust. Increase the
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity/
Impact Source

Environmental
Impacts

Mitigation Measures/ Management Guidelines

nuisance in the
environment and can
be a health hazard, and
also can affect the local
crops;

watering frequency during periods of high risk (e.g. high
winds). Stored materials such as gravel and sand shall
be covered and confined to avoid their being wind-
drifted.

Minimize the extent and period of exposure of the bare
surfaces.

Restore disturbed areas as soon as practicable by
vegetation/grass-turfing.

Store the cement in silos and minimize the emissions
from silos by equipping them with filters.

Establish adequate locations for storage, mixing and
loading of construction materials, in a way that dust
dispersion is prevented because of such operations.

Not to use water as dust suppression on potentially
contaminated areas caused a liquid waste stream to be
generated.

Crushing of rocky and aggregate materials shall be wet-
crushed, or performed with particle emission control
systems.

Not permit the burning of solid waste. Install small scale
incinator if needed.

ESCOP 10: Noise and Vibration Management

Project Activit Envi tal
roject Activity/ nvironmenta Mitigation Measures/ Management Guidelines
Impact Source Impacts
Construction Noise quality will be The EPC Contractor shall:

vehicular traffic

deteriorated due to
vehicular traffic

Prepare a noise and vibration management plan (under
the Pollution Prevention Plan) and submit the plan for
supervision consultant approval.

Maintain all vehicles in order to keep it in good working
order in accordance with manufactures maintenance
procedures.

Make sure all drivers will comply with the traffic codes
concerning maximum speed limit, driving hours, etc.

Organize the loading and unloading of trucks, and
handling operations for the purpose of minimizing
construction noise on the work site.

Construction
machinery

Noise and vibration
may have an impact on
people, property, fauna,
livestock and the
natural environment.

The EPC Contractor shall:

Appropriately site all noise generating activities to
avoid noise pollution to local residents.

Use the available plant and equipment that able to meet
the Noise Control Rules 2004.

Maintain all equipment in order to keep it in good
working order in accordance with manufactures
maintenance procedures. Equipment suppliers and
contractors shall present proof of maintenance register
of their equipment.

Install acoustic enclosures around generators to reduce
noise levels.
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

P:‘:l]: :E?SC;L‘:EZ/ Env;;f;;l;ntal Mitigation Measures/ Management Guidelines
o High efficiency mulfflers to be fitted to appropriate
construction equipment.
e Avoid the unnecessary use of alarms, horns and sirens.
Construction Noise and vibration The EPC Contractor shall:
activity may have an impact on

people, property, fauna,
livestock and the
natural environment.

e Night work is generally to be minimized.

e If it is needed to work at night, notify adjacent
landholders prior any typical noise events outside of
daylight hours.

e Educate the operators of construction equipment on
potential noise problems and the techniques to
minimize noise emissions.

e Employ best available work practices on-site to
minimize occupational noise levels following Noise
Control Rules 2004.

e Install temporary noise control barriers where
appropriate.

o Notify affected people if major noisy activities will be
undertaken, e.g. blasting.

e Plan activities on site and deliveries to and from site to
minimize impact.

e Monitor and analyze noise and vibration results and
adjust construction practices as required.

e Avoid undertaking the noisiest activities, where
possible, when working at night near the residential
areas.

ESCOP 11: Protection of Flora

the birds, offer fruits
and/or timber/fire
wood, protect soil
erosion and maintain a
healthy environment. As
such damage to flora has
wide range of adverse
environmental impacts.

Project Activit, Environmental
) v/ Mitigation Measures/ Management Guidelines
Impact Source Impacts
Vegetation Local flora are important | The EPC Contractor shall:
clearance to provide shelters for

e Prepare a plan for protection of flora and submit the
plan for supervision consultant approval.

e Minimize disturbance to surrounding vegetation.

e Use appropriate type and minimum size of machine to
avoid disturbance to adjacent vegetation.

e Get approval from supervision consultant for clearance
of vegetation.

e Control noxious weeds by disposing of at designated
dump site or burn on site.

e C(lear only the vegetation that needs to be cleared in
accordance with the engineering plans and designs.
These measures are applicable to both the construction
areas as well as to any associated activities such as sites
for stockpiles, disposal of fill a, etc.

e Notburn off cleared vegetation — where feasible, chip or
mulch and reuse it for the rehabilitation of affected
areas, temporary access tracks or landscaping. Mulch
provides a seed source, can limit embankment erosion,
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Project Activity/ Environmental

Mitigation Measures/ Management Guidelines
Impact Source Impacts

retains soil moisture and nutrients, and encourages re-
growth and protection from weeds.

e Return topsoil and mulched vegetation (in areas of
native vegetation) to approximately the same area of the
roadside it came from.

e Minimize the length of time the ground is exposed or
excavation left open by clearing and re-vegetate the area
at the earliest practically possible.

e Ensure excavation works occur progressively and re-
vegetation done at the earliest

e Provide adequate knowledge to the workers regarding
nature protection

e Supply appropriate fuel (bottled gas) in the work camps
to prevent fuel wood collection.

ESCOP 12: Protection of Fauna

Project Activit Environmental e s
) v/ Mitigation Measures/ Management Guidelines
Impact Source Impacts

Construction The location of The EPC Contractor shall:

activities constructi(.)n activities e Prepare a plan for protection of fauna and submit the
can result in the loss of plan for supervision consultant approval.
wild life habitat and o ) o . .

. . e Limit the construction works within the designated sites
habitat quality,
allocated to the contractors.

e Check the site for animals trapped in, or in danger from
site works and use a qualified person to relocate the
animal.

Impact on migratory The EPC Contractor shall:

birds, its habitat and its
active nests

e Not be permitted to destruct active nests or eggs of
migratory birds.

e Minimize the tree removal during the bird breeding
season (February to April). If works must be continued
during the bird breeding season, a nest survey will be
conducted by a qualified biologist prior to commence of
works to identify and locate active nests.

e If bird nests are located/ detected within the ledges and
roadside embankments, then those areas should be
avoided.

e Petroleum products should not come in contact with the
natural and sensitive ecosystems. Contractor must not
release oil, oil wastes or any other substances harmful to
migratory birds’ habitats, to any waters, wetlands or any
areas frequented by migratory birds.

Vegetation Clearance of vegetation | The EPC Contractor shall:
clearance may impact shelter, e Relocate hollows, where appropriate.
feeding and/or ) . .
. o Fell the hollow bearing trees in a manner which reduces
breeding and/or

the potential for fauna mortality. Felled trees will be

physical destruction ) . . "
inspected after felling for fauna and if identified and
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Project Activi Envi tal
roject Activity/ fvironmenta Mitigation Measures/ Management Guidelines
Impact Source Impacts
and severing of habitat readily accessible will be removed and relocated or
areas rendered assistance if injured. After felling, hollow
bearing trees will remain unmoved overnight to allow
animals to move of their own volition.
Night time Lighting from The EPC Contractor shall:
lighting construct?on sites and e Use lower wattage flat lens fixtures that direct light
construction camps down and reduce glare, thus reducing light pollution,
may affect the visibility Minimize flood lich 1 h bsolutel ired
of night time migratory e Minimize flood lights unless they are absolutely required.
birds that use the moon | ® Use motion sensitive lighting to minimize unneeded
and stars for navigation lighting.
during their migrations. | e Use, if possible, green lights that are considered as bird’s
friendly lighting instead of white or red colored lights.
o Install light shades or plan the direction of lights to
reduce light spilling outside the construction area.
Construction Illegal poaching The EPC Contractor shall:
camps .

Provide adequate knowledge to the workers regarding
protection of flora and fauna, and relevant government
regulations and punishments for illegal poaching.

Ensure that staff and Subcontractors are trained and
empowered to identify, address and report potential
environmental problems.

Ensure all workers sign a code of conduct incorporating
all ESCOP provisions

ESCOP 13: Protection of Fisheries and Aquatic Ecosystem

Project Activi . e T
) ty/ Environmental Impacts Mitigation Measures/ Management Guidelines
Impact Source
Spillage from Deteriorate aquatic habitat The contractor shall

water vessels
which carry
power machinery
and ancillaries

quality of nearby river channel
due to disposal of waste like
ballast and bilge water

e Warn to the vessel sailors to ensure taking all
cautionary steps for protecting spillage in river
water

e Ensure the construction equipment used in the
river are well maintained and do not have oil
leakage to contaminate river water

e Make an emergency oil spill containment plan
(under the Fuels and Hazardous Substances
Management Plan) to be supported with enough
equipment, materials and human resources if
discharged any incautious event.

Accidental
discharge of
hazardous
effluents and hot
water

Demolished aquatic
microorganisms/ fishes and
deteriorate habitat quality

The Contractor shall:

Follow mitigation measures proposed ECP 3: Water
Resources Management and ECP 4: Drainage
Management.

The main potential impacts to
aquatic flora and fauna River
are increased suspended solids

The Contractor shall:
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Project Activity/ Environmental Impacts Mitigation Measures/ Management Guidelines
Impact Source
Construction from earthworks erosion, Follow mitigation measures proposed in ESCOP 3 :
activities on the sanitary discharge from work Water Resources Management and ESCOP 4:
land camps, and hydrocarbon spills Drainage Management
Filling of ponds for site The Contractor shall:

preparation will impact the

e Inspect any area o:f a water body containing fish
fishes

that is temporarily isolated for the presence of
fish, and all fish shall be captured and released
unharmed in adjacent fish habitat

e Install and maintain fish screens etc. on any
water intake with drawing water from any water
body that contain fish

ESCOP 14: Road Transport and Road Traffic Management

Project Activit Environmental
) v/ Mitigation Measures/ Management Guidelines
Impact Source Impacts
Construction Increased traffic use of | The EPC Contractor shall:
vehicular traffic road by construction

e Prepare a traffic management plan specifying speed limit

vehicles will affect the and submit the plan for supervision consultant approval.

movement of normal
road traffics and the
safety of the road-
users.

o Strictly follow the Project’s ‘Traffic Management Plan’ and
work with close coordination with the Traffic
Management Unit.

e Prepare and submit additional traffic plan, if any of his
traffic routes are not covered in the Project’s Traffic
Management Plan, and requires traffic diversion and
management.

e Include in the traffic plan to ensure uninterrupted traffic
movement during construction: detailed drawings of
traffic arrangements showing all detours, temporary road,
temporary bridges temporary diversions, necessary
barricades, warning signs / lights, road signs etc.

e Provide signs at strategic locations of the roads complying
with the schedules of signs contained in the National
Traffic Regulations.

Accidents and spillage | The EPC Contractor shall:

of fuels and chemicals |  Restrict the transport of oversize loads.
e Mechanism to restrict the oversize transport

e QOperate vehicles, if possible, to non-peak periods to
minimize traffic disruptions.

o Enforce on-site speed limit (max 25km/h).
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ESCOP 15: River Transport Management

Project Activi Environmental
) ty/ Mitigation Measures/ Management Guidelines
Impact Source Impacts
Construction The presence of The EPC Contractor shall:

activities in River | construction and
dredging barges, pipe
lines and other
construction activities

in the river can cause
hindrance and risks to e Provide proper buoyage, navigation lights and markings

the river traffic. for bridge and dredging works to guide the other normal
riverine transport

e Not obstruct other normal riverine transport while doing
riverine transport and works

o Identify the channel to be followed clearly using
navigation aids such as buoys, beacons, and lighting

e Keep regular and close contacts with Bangladesh Inland
Water Transport Authority (BIWTA) regarding their
needs during construction of the project

e Plan the river transport and transportation of large loads
in coordination with BIWTA to avoid traffic congestions.

e Provide signage for river traffic conforming to the BIWTA
requirements

e Position the dredge and pipeline in such a way that no
disruption to the channel traffic will occur

Accidents The Contractor shall:

e Prepare an emergency plan for dealing with accidents
causing accidental sinking of the vessels and ships

e Ensure sufficient equipment and staffs available to
execute the emergency plans

e Provide appropriate lighting to barges and construction

vessels.
ESCOP 16: Construction Camp Management
Project Activi . Ce S
) ty/ Environmental Impacts Mitigation Measures/ Management Guidelines
Impact Source
Siting and Campsites for construction | The EPC Contractor shall:
Location 9f work'ers are the important | o prepare a construction camp management plan
construction 1(-)C3F1.0HS that have ensuring labor influx management and submit the
camps significant impacts such as plan to PIUand supervision consultant for approval.

health and safety hazards
on local resources and
infrastructure of nearby
communities.

e Locate the construction camps within the designed
sites or at areas which are acceptable from
environmental, cultural or social point of view.

e Consider the location of construction camps away
(this distance should be consulted with the local
community) from communities in order to avoid
social conflict in using the natural resources such as
water or to avoid the possible adverse impacts of the
construction camps on the surrounding communities.

e Submit to the supervision consultant for approval a
detailed layout plan for the development of the
construction camp showing the relative locations of
all temporary buildings and facilities that are to be
constructed together with the location of site roads,
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Project Activity/

Environmental Impacts Mitigation Measures/ Management Guidelines
Impact Source

fuel storage areas (for use in power supply
generators), solid waste management and dumping
locations, and drainage facilities, prior to the
development of the construction camps.

e Local authorities responsible for health, religious and
security shall be duly informed on the set up of camp
facilities so as to maintain effective surveillance over
public health, social and security matters.

Construction Lack of proper The EPC Contractor shall provide the following facilities in
Camp Facilities infrastructure facilities, the campsites:

such as housing, water
supply and sanitation
facilities will increase
pressure on the local
services and generate

e Adequate housing for all workers.

e Safe and reliable water supply, which should meet
NEQS. Drinking water to be chlorinated at source, and
ensure presence of residual chlorine 0.1 ~ 0.25 ppm

. as minimum after 30 minutes of chlorine contact time
substandard living

standards and health (WHO guideline).
hazards. e Hygienic sanitary facilities and sewerage system. The

toilets and domestic waste water will be collected
through a common sewerage. Provide separate
latrines and bathing places for males and females with
total isolation by location. The minimum number of
toilet facilities required is one toilet for every ten
persons. The WBG EHS guideline for accommodation
must be met.

e Treatment facilities for sewerage of toilet and
domestic wastes.

e Storm water drainage facilities.
e Paved internal roads.

e Provide in-house community/common
entertainment facilities. Dependence of local
entertainment outlets by the construction camps to
be discouraged/prohibited to the extent possible.

Disposal of waste | Management of wastes is The EPC Contractor shall:
crucial to minimize
impacts on the
environment

e Ensure proper collection and disposal of solid wastes
within the construction camps.

e Insist waste separation by source; organic wastes in
one container and inorganic wastes in another
container at household level.

e Store inorganic wastes in a safe place within the
household and clear organic wastes on daily basis to
waste collector. Establish waste collection,
transportation and disposal systems with the
manpower and equipment/vehicles needed.

e Do not establish site specific landfill sites. All solid
waste will be collected and removed from the work
camps and disposed in approval waste disposal sites.

Fuel supplies for [llegal sourcing of fuel The EPC Contractor shall:
cooking purposes | wood by construction
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

workers will impact the
natural flora and fauna

e Provide fuel to the construction camps for their
domestic purpose, in order to discourage them to use
fuel wood or other biomass.

e Made available alternative cooking fuels like LPG or
kerosene on ration to the workforce to prevent them
using biomass for cooking.

e Conduct awareness campaigns to educate workers on
preserving the protecting the biodiversity and
wildlife of the project area, and relevant government
regulations and punishments on wildlife protection.

e Provide safety awareness on the use of cooking fuel.

Health and
Hygiene

Increased risk of
communicable diseases
and burden on local health
services to be transmitted
including malaria,
exacerbated by inadequate
health and safety practices.

The EPC Contractor shall:

e Provide first aid health care facilities within
construction sites.

e Provide first aid facility round the clock. Maintain
stock of medicines in the facility and appoint fulltime
designated first aider or nurse.

e Provide ambulance facility for the laborers during
emergency to be transported to nearest hospitals.

e Initial health screening (body temperature, illness,
COVID symptom, symptom of any contagious
diseases) of the laborers coming from outside areas.

e Train all construction workers in basic sanitation and
health care issues and safety matters, and on the
specific hazards of their work.

e Provide adequate drainage facilities throughout the
camps to ensure that disease vectors such as stagnant
water bodies and puddles do not form. Regular
mosquito repellant sprays during rainy season in
offices and construction camps and yards.

e Notdispose food waste openly as that will attract rats
and stray dogs.

e C(Carryout short training sessions on best hygiene
practices to be mandatory by all workers. Place
display boards at strategic locations within the camps
containing messages on best hygienic practices.

Safety

In adequate safety facilities
to the construction camps
may create security
problems and fire hazards

The EPC Contractor shall:

e Provide appropriate security personnel (police or
private security guards) and enclosures to prevent
unauthorized entry in to the camp area. These should
meet ESS 1 and ESS 4 requirements.

e Maintain register to keep a track on a head count of
persons present in the camp at any given time.

e Encourage use of flameproof material for the
construction of labor housing / site office. Also,
ensure that these houses/rooms are of sound
construction and capable of withstanding wind
storms/cyclones.
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activi
) ty/ Environmental Impacts Mitigation Measures/ Management Guidelines
Impact Source

e Provide appropriate type of firefighting equipment
suitable for the construction camps

e Display emergency contact numbers clearly and
prominently at strategic places in camps.

e Communicate the roles and responsibilities of
laborers in case of emergency in the monthly
meetings with contractors.

Social and Labor Influx in the project | The EPC Contractor shall:
cultural aspect for | area T/vill.h.a\./e risk ofsocial e Schedule construction time, particularly near the
Camp setup conflict, illicit behavior and settlements, to cause least disturbance to the local

crime, burden on and
competition for public
service provision

population, particularly women.

e Take due care of the local community and observe
sanctity of local customs and traditions by his staff.
Contractor will warn the staff strictly not to involve in
any unethical activities and to obey the local norms
and cultural restrictions. The worker must sign the
code of conduct and have training

e Carry outthe construction activities in such a way that
the open defecation timings by the local community
should not be affected. The normal defecation timings
are early in the morning and at late in the evening. So,
the Contractor will have to take care of these timings.

e During construction activities, if privacy of the nearby
households is affected, the Contractor will inform the
house owner to make some arrangements. Similarly,
Contractor will take care as much as possible that the
construction activities should not affect the privacy.

e Ensure that noise and light pollution from the labor
camp is kept at minimal levels especially at night.

Site Restoration

Restoration of the
construction camps to
original condition requires
demolition of construction
camps.

The EPC Contractor shall:

e Dismantle and remove from the site all facilities
established within the construction camp including
the perimeter fence and lockable gates at the
completion of the construction work.

e Dismantle camps in stages and as the work gets
decreased and not wait for the entire work to be
completed.

e Give prior notice to the laborers before demolishing
their camps/units.

e Maintain the noise levels within the national
standards during demolition activities.

e Different contractors should be hired to demolish
different structures to promote recycling or reuse of
demolished material.

e Reuse the demolition debris to a maximum extent.
Dispose remaining debris at the designated waste
disposal site.
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Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

e Restore the site to

e Handover the construction camps with all built

facilities as it is if agreement between both parties
(contactor and land-owner) has been made so.

its condition prior to
commencement of the works or to an agreed
condition with the landowner.

ESCOP 17: Cultural and Religious Issues

activities near
religious and
cultural sites

construction works to the
cultural and religious
sites, and contractors lack
of knowledge on cultural
issues cause social
disturbances.

Project Activi Environmental
J v/ . Mitigation Measures/ Management Guidelines
Impact Source Impacts/ risk
Construction Disturbance from The EPC Contractor shall:

Communicate to the public through community
consultation regarding the scope and schedule of
construction, as well as certain construction activities
causing disruptions or access restriction.

Not block the access to cultural and religious sites.

Restrict all construction activities within the foot
prints of the construction sites.

Plan high noise generating activities considering local
prayer time or allow break where applicable.

Take special care and use appropriate equipment
when working next to a cultural/religious institution.

Stop work immediately and notify the site manager if,
during construction, an archaeological or burial site is
discovered. It is an offence to recommence work in the
vicinity of the site until approval to continue is given.
Employ chance find procedures

Provide prayer facilities to the construction workers.

Show appropriate behavior with all construction
workers especially women and elderly people.

Allow the workers to participate in praying during
construction time.

Resolve cultural issues in consultation with local
leaders and supervision consultants.

Establish a mechanism that allows local people to raise
grievances arising from the construction process as
per the project GRM.

Inform the local authorities responsible for health,
religious and security duly informed before
commencement of civil works so as to maintain
effective surveillance over public health, social and
security matters.

Construction
activities in a site
where no known
cultural heritage
is present

Encounting an unknown
cultural heritage

The EPC Contractor shall:

o Identify the protected sites in the project areas and
ensure that there is no protected monument within
200 feet from a proposed project site. If the
proposed site is not located in a notified area, and
there are no apparent archaeological values
associated with the site, take no further action.
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Project Activity/ Environmental

. Mitigation Measures/ Management Guidelines
Impact Source Impacts/ risk g / g

o If, during the implementation of works, unlisted
cultural heritage is encountered in any form, the
contractor shall follow the below procedure:

0 Stop the construction activities in the area of the
chance find

Delineate the discovered site or area

0 Secure the site to prevent any damage or loss of
removable objects

0 Notify the supervisory engineer who in turn will
notify the responsible local authorities (Local
UNO and the Regional Office of the Department
of Archaeology).

0 Department of Archaeology would be in charge
of protecting and preserving the site before
deciding on subsequent appropriate
procedures.

0 Decisions on how to handle the finding shall be
taken by the Local UNO and Department of
Archaeology. This could include changes in the
layout (such as when finding an irremovable
remain of cultural or archeologically
importance), conservation, restoration and
salvage.

0 Implementation of the authority decision
concerning the management of the finding shall
be communicated in writing.

0 Construction work could resume only after
permission is given from the responsible local
authorities and the relevant Ministry
concerning safeguard of the heritage.

0 The PIU shall obtain written record of the
assessment of the potential impacts on the site,
by the Department of Archaeology- whatever
the case might be.

0 All findings must be registered and all the
photographs, copies of communication with
decision making authorities, conclusions and
recommendations/guidance and
implementation reports should be documented
properly and presents to the authority.

e All personnel, especially those working on earth
movements and excavations, are to be inducted on
the identification of potential heritage items/sites
and the relevant actions for them with regards to
this procedure during the Project implementation or
any other stage during the entire project cycle
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

ESCOP 18: Community and Workers Health and Safety

Project Activity/
Impact Source

Environmental Impacts

Mitigation Measures/ Management Guidelines

Best practices

Construction works may
pose health and safety
risks to the construction
workers and site visitors
leading to severe injuries
and deaths. The
population in the
proximity of the
construction site and the
construction workers will
be exposed to a number of
(i) biophysical health risk
factors, (e.g. noise, dust,
chemicals, construction
material, solid waste,
waste water, vector
transmitted diseases etc.),
(ii) risk factors resulting
from human behavior (e.g.
STD, HIV etc.) and (iii)
road accidents from
construction traffic.

The EPC Contractor shall:

Prepare an Occupational Health and Safety plan and
submit the plan for supervision consultant's approval.

Implement suitable safety standards for all workers
and site visitors which should not be less than those
laid down on the international standards (e.g.
International Labor Office guideline on ‘Safety and
Health in Construction; World Bank Group’s
‘Environmental Health and Safety Guidelines”) and
contractor’s own national standards or statutory
regulations, in addition to complying with the
National Standards.

Provide the workers with a safe and healthy work
environment, taking into account inherent risks in its
particular construction activity and specific classes of
hazards in the work areas.

Provide personal protection equipment (PPE) for
workers, such as safety boots, helmets, masks, gloves,
protective clothing, goggles, full-face eye shields, and
ear protection. Maintain the PPE properly by cleaning
dirty ones and replacing the damaged ones.

Safety procedures include provision of information,
training and protective clothing to workers involved
in hazardous operations and proper performance of
their job.

Conduct Job Hazard Analysis for all work-related
procedure

Appoint an environment, health and safety manager
to look after the health and safety of the workers.

Inform the local authorities responsible for health,
religious and security duly informed before
commencement of civil works and establishment of
construction camps so as to maintain effective
surveillance over public health, social and security
matters.

Child and pregnant labor

The EPC Contractor shall:

not hire children of less than 14 years of age and
pregnant women or women who delivered a child
within 8 preceding weeks.

Accidents

Lack of first aid facilities
and health care facilities
in the immediate vicinity
will aggravate the health
conditions of the victims

The EPC Contractor shall:

Ensure health care facilities and first aid facilities are
readily available. Appropriately equipped first-aid
stations should be easily accessible throughout the
place of work.

Document and report accidents,

diseases, and incidents.

occupational

Shall prepare a workplace reporting procedure.
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activi
) v/ Environmental Impacts Mitigation Measures/ Management Guidelines
Impact Source

e Prevent accidents, injury, and disease arising from,
associated with, or occurring in the course of work by
minimizing, so far as reasonably practicable, the
causes of hazards, in a manner consistent with good
international industry practice.

o Identify potential hazards to workers, particularly
those that may be life-threatening and provide
necessary preventive and protective measures.

e Ensure all the vehicle drivers have license and
training.

e Provide awareness to the construction drivers to
strictly follow the driving rules.

e Provide adequate lighting in the construction area
and along the roads.

Construction Lack of proper The EPC Contractor shall provide the following facilities in
Camps infrastructure facilities, the camp sites to improve health and hygienic conditions
such as housing, water as mentioned in ESCOP 16 Construction Camp
supply and sanitation Management
facilities will increase e Adequate ventilation facilities
pressure on the local ) .
. e Safe and reliable water supply meeting WBG EHS
services and generate deli
substandard living guideline.
standards and health e Hygienic sanitary facilities and sewerage system.
hazards. e Treatment facilities for sewerage of toilet and
domestic wastes

e Storm water drainage facilities.

e Recreational and social facilities

e Safe storage facilities for petroleum and other
chemicals in accordance with ESCOP 2

e Solid waste collection and disposal system in
accordance with ESCOP 1.

e Arrangement for trainings

e Paved internal roads.

e Security fence at least 2.4 m height.

e Sick bay and first aid facilities

Water and Lack of water sanitation The EPC Contractor shall:
sanitation facilities | facilities at construction e Provide portable toilets at the construction sites, if
at the construction | sites cause inconvenience about 25 people are working the whole day for a
sites to the construction . month. Location of portable facilities should be at
workers and .affect their least 6 m away from storm drain system and surface
personal hygiene. waters. These portable toilets should be cleaned once
aday and all the sewerage should be pumped from the
collection tank once a day and should be brought to
the common septic tank for further treatment.

e There should be no direct untreated sewage discharge
onsite - all project wastewater to be treated in an
approved facility
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Project Activi
roject Activity/ Environmental Impacts Mitigation Measures/ Management Guidelines
Impact Source
e Provide safe drinking water facilities to the
construction workers at all the construction sites.
Other ESCOPs Potential risks on health The EPC Contractor shall follow the following ESCOPs to
and hygiene of reduce health risks to the construction workers and
construction workers and | nearby community
general public e ESCOP 2: Fuels and Hazardous Goods Management
e ESCOP 4: Drainage Management
e ESCOP 10: Air Quality Management
e ESCOP 11: Noise and Vibration Management
e ESCOP 15: Road Transport and Road Traffic
Management
Trainings Lack of awareness and The EPC Contractor shall:

basic knowledge in health
care among the
construction workforce,
make them susceptible to
potential diseases.

e Train all construction workers in basic sanitation and
health care issues (e.g, how to avoid malaria and
transmission of sexually transmitted infections (STI)
HIV/AIDS and COVID 19 safety procedure.

e Train all construction workers in general health and
safety matters, and on the specific hazards of their
work. Training should consist of basic hazard
awareness, site specific hazards, safe work practices,
and emergency procedures for fire, evacuation, and
natural disaster, as appropriate.

e Implement malaria, HIV/AIDS and STI education
campaign targeting all workers hired, international
and national, female and male, skilled, semi- and
unskilled occupations, at the time of recruitment and
thereafter pursued throughout the construction stage
on ongoing and regular basis. This should be
complemented by easy access to condoms at the
workplace as well as to voluntary counseling and
testing. The worker code of conduct must be signed
and followed.

ESCOP 19: Construction and Operation Stage Security

Project Activit, Ce T
) v/ Impacts /Concerns Mitigation Measures/ Management Guidelines
Impact Source
Construction Inadequate The EPC Contractor shall:
Stage construction site .

security poses a
significant risk to
assets, construction
materials and
property.
Theft/vandalism of °
assets, materials and
property would
increase construction
costs and cause

Provide appropriate security personnel (i.e. security
guards) to prevent unauthorized entry into the camp area.
WBG’s guideline must be meet in this case.

Employ night watchman for periods of significant on-site
storage or when the area necessitates.

Ensure all assets (i.e, tools, equipment, etc.) and
construction materials at construction site are identified,
inventoried and tracked as closely as possible. All assets
should be clearly labeled and marked. Keep records of tool
serial numbers and check inventory on a regular basis.
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Project Activity/
Impact Source

Impacts /Concerns

Mitigation Measures/ Management Guidelines

delays in project
completion.

All tools and equipment should have a check out/in system,
if not in use should be secured and stored in a proper place
to prevent theft or loss. Provide storage sheds for the
secure storage of equipment and tools when not in use.

Ensure there is proper fencing around construction site
perimeter. Fencing should be chain-link atleast 2.4 m above
high and secured with a steel chain and lock. If possible, the
entire site should be fenced; if this is not possible, make
sure construction trailer and any equipment storage areas
are fenced.

Ensure construction site has controlled access points (one
or two entry points at most), allowing for close monitoring
of comings and goings from the site.

Workers should be easily identified and have credentials
that indicate site access.

Ensure no unauthorized access to the site.

No trespassing signs should be posted in conspicuous areas
throughout the job site.

List of employees who have after hour access to the
property should be available to the DoF and local
authorities.

Ensure job site is properly lighted at night. Well-lit areas
should include any office trailers and equipment storage
trailers. Floodlights operated by sensors should also be
installed where appropriate.

Pre-employment screening investigations should be used
to verify the applicants relating to their employment,
education and criminal history background.

Improper security
measures may pose
security risk for
construction workers
and especially
foreign staff on
construction sites.

The EPC Contractor shall:

Prepare site specific security plan.

Maintain register to keep track of number of persons
present in the camp at any given time.

Provide appropriate security personnel at job sites as
mentioned above.

Ensure proper fencing: Fencing should be chain-link atleast
2.4 m above high and secured with a steel chain and lock

Ensure controlled access points to job site as mentioned
above.

Ensure works have easily identified credentials as
mentioned above.

Ensure job sites are properly lighted at night, as mentioned
above.

Operation Stage

Vandalism/damage
(including use of
explosives) and theft
of infrastructure (i.e.,
metals and etc.).

Ensure strategic infrastructure sites are secure and fenced
with controlled access points. Fencing should be chain-link
at least 2.4 m high and secured with a steel chain and lock.
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ESCOP 20: Operation of Heavy Equipment Management

Project Activity/
Hazard Source

Hazard Risks

Preventive Measures

Grid station,
tower erection

Before Operations

During Operation

Hazards associated with
Heavy equipment
movement are:

Run over

Pinch in / caught in
between

Falling of equipment
form road edge / into
excavations

Falling of loads
Overturning

Driver negligence /
poor operations

The EPC Contractor shall

All listed hazards shall be prevented through safe
working procedures, training of the operators and
workers and exclusion of the operation, ensuring
visibility and providing signaler etc. where applicable.

All construction equipment shall be maintained,
equipped and operated in accordance with
manufactures’ requirements.

Only authorized and trained personnel shall operate
equipment.

Equipment operators and truck drivers shall make a
pre-shift safety inspection of their equipment. Any
conditions that effect safe operation shall be corrected
before use.

All visibility aids like side / back view mirrors will be
available with all site vehicles and machinery.

Blocking of side / back wind shields will not be allowed
by any means like curtains, posters, wall papers etc.

Use 3-point mounting and dismounting technique
onto/from heavy equipment - NEVER JUMP OFF
HEAVY EQUIPMENT.

Predefined hand signals or use of two-way radios
between the operator and person in charge of the work
crew to accomplish any and all movement.

Designate the route for earth moving machinery; avoid
reversing where possible by providing in - out route.

Separate routes will be established for site vehicles and
pedestrians where applicable.

All site staff will be trained for the following:

0 Always try to walk on the driver side of
equipment as the passenger side has a larger
blind spot. Place a flag person for signaling.

Arrange to provide enough space to allow the
equipment and workers to perform the planed tasks
safely otherwise safe distance will be maintained from
all sides of the heavy equipment while they are in use.

Use of high visibility vest for all site personnel.
Prohibition of cell phone use while operating any
equipment.

Not permit transporting workers on equipment or
vehicles that are not equipped with seats for
passengers.

Deployment of flagman when heavy equipment is in
motion, especially where machinery and workers are
working at close distance to ensure communication
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Project Activity/
Hazard Source

Hazard Risks

Preventive Measures

After Operations

between the operator and flagman to maintain safe
movement.

Cordon of swing radius of vehicles in danger zones
with warning tape of barriers.

Restriction of work under any suspended or overhead
load.

Restrictions in overloading of dumpers and insurance
of offloading at level ground with rear wheels stop logs
at the edges.

Insurance of reverse alarm with the site vehicles.

Exclusion: exclusion will be done by specifying the
work area by barricades / fencing/isolating from
pedestrian / worker.

Visibility: best view around machinery directly from
the operator position will be ensured by adequate
visibility aids (clear front, side and rare screens with
side / back view mirrors covering all blind areas).

Signaler: A signaler will be provided in a safe position
to direct operation and any pedestrian movements in
danger zones.

The EPC Contractor shall:

Never leave any machinery / vehicle unattended in
running position or key inside.

After completion of operation all equipment shall be
switched off and doors locked where applicable.

Bucket of excavator, loader shall be grounded.
All power transmission shall be neutral.

All equipment shall be parked in secured ground.

ESCOP 21: Excavation/ Dredging

Project Activity/
Hazard Source

Hazard Risks

Preventive Measures

Sloping and
benching

Landslides, cave-ins,
excavation collapse

Falling, rolling or
dislodging material

Personal Falls,
machinery falls into
excavated area or
trenches

Water accumulation
Confined Space

Being struck or
crushed by a workplace
vehicle,

The slopes and configurations of sloping and benching
systems will be selected and constructed by EPC
contractor and will be in accordance with the approved
design following applicable code and designed by a
registered professional engineer.

Allowable configurations and slopes: Excavations will
be sloped at an angle not steeper than one and one-half
horizontal to one vertical (34 degrees measured from
the horizontal), unless the contractor follows other
applicable design procedures approved by the
engineer.

Sloping and benching systems not utilizing previous
options will be approved by a registered professional
engineer. Designs shall be in written form and shall
include at least the following:
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Project Activi
roject Activity/ Hazard Risks Preventive Measures
Hazard Source
e Machinery Hazards; a) The magnitude of the slopes that were determined
Loading and dumping to be safe for the particular project;
hazards, e.g. struck by b) The configurations that were determined to be

or pinch in between
object, crushed by
when reversing,

safe for the particular project;

c¢) The identity of the registered professional
engineer approving the design; and

overloading,
overturning of the d) Atleastone copy of the design shall be maintained
vehicles while at the jobsite while the slope is being constructed.
unloading. After that time the design need not be at the
jobsite, but a copy shall be made available to the
PIU upon request.
Design of support Designs of support systems, shield systems, and other
systems, shield protective systems shall be selected and constructed by
systems, and EPC contractor and shall be in accordance with the
other protective approved design specifications following applicable code
systems and designed by a registered professional engineer.

e Option i: Design of support systems, shield systems, or
other protective systems that are drawn from
manufacturer's tabulated data shall be in accordance
with all specifications, recommendations, and
limitations issued or made by the manufacturer.

e Option ii: Deviation from the specifications,
recommendations, and limitations issued or made by
the manufacturer shall only be allowed after the
manufacturer issues specific written approval.

e Option iii: Manufacturer's specifications,
recommendations, and limitations, and manufacturer's
approval to deviate from the specifications,
recommendations, and limitations shall be in written
form at the jobsite during construction of the
protective system. After that time this data may be
stored off the jobsite, but a copy shall be made available
to the PIU upon request.

e Support systems, shield systems, and other protective
systems not utilizing Option i, Option ii or Option iii,
above, shall be approved by a registered professional
engineer.

e Designs shall be in written form and shall include the
following:

a. A plan indicating the sizes, types, and
configurations of the materials to be used in the
protective system; and

b. The identity of the registered professional
engineer approving the design.

c. At least one copy of the design shall be
maintained at the jobsite during construction of
the protective system. After that time, the design
may be stored off the jobsite, but a copy of the
design shall be made available to the PIU upon
request.
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activi
) v/ Hazard Risks Preventive Measures

Hazard Source
Selection of Materials and equipment used for protective systems shall
Materials and be free from damage or defects that might impair their
equipment. proper function. Manufactured materials and equipment

used for protective systems shall be used and maintained
in a manner thatis consistent with the recommendations of
the manufacturer, and in a manner that will prevent
employee exposure to hazards.

e When material or equipment that is used for protective
systems is damaged, the competent person shall
examine the material or equipment and evaluate its
suitability for continued use. If the competent person
cannot assure the material or equipment is able to
support the intended loads or is otherwise suitable for
safe use, then such material or equipment shall be
removed from service, and shall be evaluated and
approved by a registered professional engineer before
being returned to service.

e Installation and removal of support - Members of
support systems shall be securely connected together
to prevent sliding, falling, kickouts, or other
predictable failure.

e Support systems shall be installed and removed in a
manner that protects workers from cave-ins, structural
collapses, or from being struck by members of the
support system.

e Individual members of support systems shall not be
subjected to loads exceeding those which those
members were designed to withstand.

e Before temporary removal of individual members
begins, additional precautions shall be taken to ensure
the safety of employees, such as installing other
structural members to carry the loads imposed on the
support system.

e Removal shall begin at, and progress from, the bottom
of the excavation. Members shall be released slowly so
as to note any indication of possible failure of the
remaining members of the structure or possible cave-
in of the sides of the excavation.

e Backfilling shall progress together with the removal of
support systems from excavations.

e Additional requirements for support systems for
trench excavations:

a. Excavation of material to a level no greater than
2 feet (.61 m) below the bottom of the members
of a support system shall be permitted, but only if
the system is designed to resist the forces
calculated for the full depth of the trench, and
there are no indications while the trench is open
of a possible loss of soil from behind or below the
bottom of the support system.
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity/
Hazard Source

Hazard Risks

Preventive Measures

b. Installation of a support system shall be closely
coordinated with the excavation of trenches.

Shield systems

Shield systems shall not be subjected to loads
exceeding those which the system was designed to
withstand.

Shields shall be installed in a manner to restrict lateral
or other hazardous movement of the shield in the event
of the application of sudden lateral loads.

Employees shall be protected from the hazard of cave-
ins when entering or exiting the areas protected by
shields.

Employees shall not be allowed in shields when shields
are being installed, removed, or moved vertically.

Excavations of earth material to a level not greater than
2 feet (.61 m) below the bottom of a shield shall be
permitted, but only if the shield is designed to resist the
forces calculated for the full depth of the trench, and
there are no indications while the trench is open of a
possible loss of soil from behind or below the bottom
of the shield.

ESCOP 22: Dredging and Disposal

Project Activity Impacts/Concern Preventive Measures
Dredging Turbidity Plumes and Design dredging alignment to reduce the need for
Sedimentation capital and subsequent maintenance dredging.

Water Pollution

Disturbance to
wildlife

Ensuring that dredging and disposal activities are
conducted at a time of the year to avoid impacts to
sensitive species or critical life-cycle stages (e.g.
Breeding of Dolphins).

Detection and avoidance of aquatic mammals
(Dolphin)

Selection of dredge equipment specifically to reduce
plume extent and the duration of dredging;

Use of specialized equipment (e.g. turtle excluding
devices, Pinger);

limiting the speed of the cutter head to reduce the
amount of material entering the water column

Changing dredging schedules based on tide, wind, and
background/natural turbidity to minimize effects due
to increases in turbidity levels

Additional techniques and equipment to minimize
adverse impacts on aquatic life from dredging and the
resuspension of sediments, include (where
practicable) barriers/sheet piles, silt or bubble
curtains/screens, and contained sediment transport
systems (e.g., pipeline placement)

Inspection and monitoring of dredging activities
should be conducted regularly to evaluate the impact
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity Impacts/Concern Preventive Measures

of operations, the effectiveness of mitigation measures,
and the need for technical adjustments to avoid and
minimize impacts

Disposal e Land Intake Minimization of dredging:

e Sedimentation e The maximization of beneficial re-use options for
uncontaminated dredged material, such as for wetland
creation or enhancements, habitat restoration, land
reclamation, or creation of public access/recreational
facilities, among other beneficial uses;

e Destruction of habitat

e In case of contaminated dredged materials, use of a
comparative risk assessment to determine which final
disposal option is optimal, including confined land-
based disposal (e.g., in a confined disposal facility or
landfill), and/or confined aquatic disposal (e.g.,
confinement in the aquatic environment beneath a cap
of clean sediment), and/or use of open sea disposal.

e If reuse is not possible, disposal sites should be
identified in consultation with local people

e Compensation, resettlement should be commenced in
case of land acquisition as per ESS5.

e Treatment of contaminated dredged materials (e.g.,
using physical, chemical, and biological methods)
should be evaluated as part of each management
option to reduce/control impacts to human health and
the environment based on the characterization of
dredged materials and the comparative risk
assessment

e Final disposal of contaminated dredged materials,
should consider the waste management guidance for
non-hazardous and hazardous waste in the General
EHS Guidelines of World Bank Group

ESCOP 23: Lifting and Materials Handling

Project Activi

roject Activity/ Hazard Risks Preventive Measures
Hazard Source

Mechanical Injuries associated with General Requirements:

Handling mechanical handling of loads

e Lifting equipment selection shall be based on a

may result from: risk assessment and shall be suitable for the task

e Unsafe operating for which it will be used.
practices e Lifting equipment selection should also consider
e Inappropriate condition the various operating environments under which
of equipment the equipment may be used.
e Improper loading o All lifting equipment used will comply with the

e Carrying too heavy a load necessary legal requirements.

o All lifting equipment must be clearly marked with
its safe working load as well as a unique
identification number. Where the load capacity is
variable, a table of load to conditions must be
affixed.

e Improper training
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

Project Activity/

Hazard Risks Preventive Measures
Hazard Source

e Testing, including non-destructive testing where
relevant, must be carried out by accredited
contractors.

e No equipment may be used if proof of inspection
and test is not available (as recorded in the
register).

e No purpose made or adapted lifting equipment
will be used, unless the special adaptation has
been approved (after risk assessment) by the
respective responsible engineer and the approval
as well as limitations on use or special instructions
are held with the register and communicated to
the user.

e Only employees who have been tested, found
competent and authorised will be allowed to
operate lifting equipment.

Manual handling Injuries associated with e Training in safe manual handling methods.
manual handling of loads may

e Inspect material for the physical size and weight,
result from:

and sharp or jagged edges, rough or slippery
¢ Unsafe working habits surfaces, slivers or burrs.

e Improper lifting e Adequate supervision.
e C(Carrying too heavy a load e Wearing of the correct personal protective

e Incorrect gripping equipment.

e Pre-employment medical examinations and
periodic examinations may reveal a hernia, knee
or back injuries.

e Failure to wear correct
personal protective
equipment

e Consider physical matters such as small worker -
heavy load.

e Improper training

e Keep fingers away from pinch points, especially
when setting down material.

e  When handling timber, pipes or other long objects,
keep the hands away from the ends to prevent
them from being pinched.

e Wipe off grease, wet, slippery or dirty objects
before handling them.

e Keep hands free from oil and grease.

e When possible, use holders, containers, handles or
tongs when manually handling material.
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Detailed Description of Environmental and Social Code of Practices (ESCOPs)

ESCOP 24: Hazardous Waste

hazardous goods

construction have a
potential to be a source
of contamination.
Improper storage and
handling of fuels,
lubricants, chemicals
and hazardous goods/
materials on-site,

and potential spills from
these goods may harm
the environment or
health of construction
workers

Project Activity/ Environmental .
Preventive Measures
Impact Source Impacts
Fuels and Materials used in The Contractor shall:

Prepare spill control procedures and submit the plan for
CSC approval.

Train the relevant construction personnel in handling of
fuels and spill control procedures.

Store dangerous goods in bunded areas on a top of a
sealed plastic sheet away from watercourses.

Refueling shall occur only within bunded areas.

Make available MSDS for chemicals and dangerous
goods, which cannot be recycled, to a designated
disposal site approved by DoE.

Provide absorbent and containment material (e.g.,
absorbent matting) where hazardous material are used
and stored and personnel trained in the correct use.

Provide protective clothing, safety boots, helmets,
masks, gloves, goggles, to the construction personnel,
appropriate to materials in use.

Make sure all containers, drums, and tanks that are used
for storage are in good condition and are labeled with
expiry date. Any container, drum, or tank that is dented,
cracked, or rusted might eventually leak. Check for
leakage regularly to identify potential problems before
they occur.

Store hazardous materials above flood plain level.

Put containers and drums in temporary storages in
clearly marked areas, where they will not be run over by
vehicles or heavy machinery. The area shall preferably
slope or drain to a safe collection area in the event of a
spill.

Put containers and drums in permanent storage areas
on an impermeable floor that slopes to a safe collection
area in the event of a spill or leak.

Take all precautionary measures when handling and
storing fuels and lubricants, avoiding environmental
pollution.

Avoid the use of material with greater potential for
contamination by substituting them with more
environmentally friendly materials.

Return the gas cylinders to the supplier. However, if
they are not empty prior to their return, they must be
labeled with the name of the material they contained or
contain, information on the supplier, cylinder serial
number, pressure, their last hydrostatic test date, and
any additional identification marking that may be
considered necessary.
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Annex 35: Options for Layout and Design of Afforestation on the Peripheral Dyke
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Figure A36.1: Option 1
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Options for Layout and Design of Afforestation on the Peripheral Dyke

~BAINE
KEWRA "

HEE Road

N0 pe Sy

EAEUNRMENT
_800m § 465 m 4 1200m
SECTION A-A
FROIECT NAME CLENT At L JEZHKAIYO-JCL Joint Venrture DREAWNG TITLE ©  PLAN OF DYKE FLANTATION QEPARTMENT OF FISHERES
op vy EESCOR NomEEI i ° o & :"‘.'!?-:n';:‘;’:'}ﬁ:':"b' 'A;:?ﬁl:'m?::,- FRon AT E TE TCA TR eI e U e s PETOMMET ) PR #PP B, HPROVEL
SUPERYISICH INTERNATIONAL ... i Lt ARG S ettt e (CCATVRUGIE PRI OMMrafds (VRS BaF R [ T T P
PACKAGE O, S06 FOR SUSTANASLE COASTAL AND MARINE UL O T AL i | | e St e IRAWMG STATUS | PENEON | CRamre | DATE | STURER | paece | DeEReR PENERA
FISHERIES PROJECT {SCHFPY @ vl [T P r—— FORTENDER | W S-01 | pec.an ‘
FROJECT KO - JPZOOE62102 CRMAMIAT o5 RIS S s Pt D WS St Pty Py COVAN O b Cten O | macro o

Figure A36.2: Option 2

330



Annex 36: Observation from Environmental Team in Layout and Design of Afforestation on the Peripheral Dyke
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Annex 37: Terms of Reference of EHS Consultants of Supervision

Engineer

A. Objective

The primary objectives of the consulting services of supervising environmental and health and safety
management during dismantling, installation and construction are to:

ensure that the dismantling, installation and construction methods as proposed by the
contractor for carrying out the works are satisfactory, with particular references to the
technical requirements of sound environmental standards on the basis of safeguard
requirements (proposed in the ESIA, this includes Government and the World Bank
environmental guidelines), inspection of contractors’ construction equipment, review
contractor’s health and safety standards, inspect construction yards and work camps,
interview contractors’ personnel and general public;

Prepare checklist of monitoring factoring WBG’s EHS Guidelines on occupational health
and safety procedure and practice, sanitation condition, implementation of ESMP, and
waste management practices and efficiency.

Supervise contractor in implementing ESMP, environmental monitoring plan, and
ensuring environmental social safeguarding during construction activities.

Ensure that the recommendations of the environmental and social management plan
(ESMP), environmental monitoring plan and environmental code of practices (ECPs) are
strictly followed by the contractors;

prepare quarterly environmental and health and safety monitoring and annual reports of
implementing these plans as part of project implementation report, and carry out
environmental management seminars for contractors and DoF staff; and

monitor the implementation of the health and safety program at work site including the
information and education campaign on sexually-transmitted diseases and HIV/AIDS
(human immunodeficiency virus/acquired immunodeficiency syndrome) as required by
the civil works contracts.

B. Resources

The consulting services will require the following inputs:

SL. No. Expertise Input (PM)
1 Deputy Manager (Environmental Specialist) 24
2 Asst. Manager (Environment) 24
3 Asst. Manager (Occupational, Health, and Safety) 24
4 Communication Specialist 24
5 Field Surveyor (Diploma Engineer) 24
Total= 120
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Terms of Reference of EHS Consultants of Supervision Engineer

C. National Consultants

1. Deputy Manager (Environmental Specialist)

The duties of the Deputy Manager shall include, but not limited to:

Updating the ESMP provided in the ESIA as required based on the concurrent situation

Based on the checklist conduct monitoring on implementation of ESMP, sanitation
condition, and waste management practices and efficiency

Supervise the construction methods as proposed by the contractor for carrying out the
works are satisfactory, with particular references to the technical requirements of sound
environmental and social safeguard standards on the basis of the ESIA

Assist the PMU in arranging conducting environmental and social management seminars
for contractors and DoF staff

Preparation of quarterly environmental monitoring and annual reports of implementing
the ESMP as part of project implementation report.

2. Asst. Manager (Environment)

The major duties are:

Assist Deputy Manager in updating ESMP given in ESIA
Collect required data and anlyse those and outline report

Assist PMU in arranging conducting environmental and social management seminars for
contractors and DoF staff

Assist in Preparation of quarterly environmental monitoring and annual reports of
implementing the ESMP as part of project implementation report

3. Asst. Manager (Occupational Health, and Safety Specialist)

The duties of the Consultant shall include, but not limited to:

Assist international Deputy Manager in ensuring that that the construction methods as
proposed by the contractor for carrying out the works are satisfactory, with particular
references to the technical requirements of sound environmental standards on the basis
of ESMP

Based on the checklist conduct monitoring on occupational safety procedure and practice

Assist PMU in preparing quarterly environmental monitoring and annual report of
implementing this plan as part of project implementation report, and carry out
environmental management seminars for contractors and DoF staff

Assist in plantation and community forest development work
Ensure worksite health and safety aspects of the contractors’ work as per ESMP and ECPs

Ensure that the contractors do not damage the existing plantations.

4. Communication Specialist

The Communication Specialist will be responsible for the following:

Reviewing the ESMP including mitigation and monitoring plan, enhancement plan
pertaining to social aspects;

Inspect working and labor condition

Ensure priorities are giving to the local labor during recruitment of construction labor
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Terms of Reference of EHS Consultants of Supervision Engineer

5.

Ensure that gender aspects are adequately covered as per the ESMP

monitor the implementation of the information and education campaign on sexually-
transmitted diseases and HIV/AIDS (human immunodeficiency virus/acquired
immunodeficiency syndrome) as required by the civil works contracts

Monitor grievance redress mechanism

provide inputs to the quarterly and annual reports

Field Surveyor

The Field Surveyor will be responsible for:

Work under the guidance of the team to collect data and monitor ecological resources,
HIV/AIDS program, plantation program in bi-monthly basis as recommended in the ESIA
through various defined methodologies such as technical sampling, planting activities, etc.

Inspect the construction activities to ensure activities are carrying out in line with the
EMP under the guidance of the team

Exclusively engaged in the project site and influence area and responsible for collecting
secondary data from the concerned agencies.

Exclusively engaged to work in close association with the local government institutions,
NGOs and maintaining all sorts of liaisons with different institutions and officials.

D. Budget
Sl. No. Item Unit Qty Unit Cost (USD) Amount, USD

3 Environmental Specialist MM 24 2,174 52,174
\ ;);z:i};?itsisnal Health and Safety MM 24 1739 41,739
5 Social Development Specialist MM 24 1,739 41,739
6 Field Surveyors MM 24 2,174 52,174
4 International Travel - Airfare RT 24 870 20,870

Total 208,696
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Annex 38: Scope of Work for Capacity Building and Training
Consultant

A. Background

A capacity building program in environmental impact assessment, environmental management and
occupational health and safety has been proposed for PMU and DoF staff. The program will (a)
prepare training plan in environmental, health and safety, and (b) conduct training programs to
improve the capability of ‘implementation staff’ in monitoring the implementation of environmental
management and monitoring plan (EMMP) of the Project including hazardous waste management and
occupational health and safety. This will be done through a program of technical assistance and
training over a period of two (02) months.

B. Objectives of the Services

The objectives of the services are: (a) to make PMU and EHS Unit staff familiar with environmental
issues and impacts related to the project and to improve their skills in management and evaluation of
the ESMP; (b) to develop and deliver training on hazardous waste management; (c) to develop and
deliver training programs on occupational health and safety; and (d) to develop and deliver training
on environmental monitoring, evaluation, and reporting.

C. Scope of Work

Task 1: Preparation of Training Modules on Environmental Management and Monitoring:

The purpose of this task is to develop training modules on (i) environmental issues and impacts
related to the project, (ii) hazardous waste management in the project, (iii) occupational health and
safety in the project, and (iv) environmental monitoring, evaluation, and reporting.

Training in Module 1 on environmental issues and impacts will broadly include:
e Fundamentals of ESIA and its Process at DoE and at the World Bank

e Typical Environmental Issues in water control structures, electrical sub-station, ETP,
WTP, Fish Processing Plant, etc.

Analyses of Alternatives and Identification of Preferred Option

Case studies on Scoping of Issues and Assessment of Alternatives for the project
components

Identification and Prioritization of Issues

Conducting Baseline Environmental and Socio-economic Information

Case studies on Collection of Baseline Information in ESIA of multi-type Projects

Prediction and Assessment of Impacts — Tools and Case studies

Conducting cumulative impacts and climate change assessments

Building an Environmental and Social Management Plan

How to Review an ESIA Report?

Public Consultation and Information Disclosure — The process with case studies
Training in Module 2 on hazardous waste management will broadly include:

e Overview of hazardous waste regulations (USEPA, OSHA, WBG etc.)
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Scope of Work for Capacity Building and Training Consultant

What is hazardous waste?

What are the hazardous wastes in water control structures, electrical sub-station, ETP,
WTP, Fish Processing Plant?

What to do with hazardous waste? Segregation, transportation and disposal to permanent
site.

Emergency response

Training in Module 3 on occupational health and safety in the project will broadly include:

Overview of Labor Act, Factory Act, and international Guidelines (e.g., EHS Guidelines of
IFC)

General construction related standards, such as, scaffolding, fall protection, excavations,
ladders, head protection, etc.

Occupational Health and Environmental Control

Use of Personal Protective Equipment (PPE)

Access to Medical and First Aid

HIV/AIDS and other STD management

Fire Protection Procedure

Handling and working with sub-station, processing plant, water control structures, etc.
Machinery and Machine Guarding, especially extremely heated environment

Use of Hand and Portable Powered Tools and Other Hand-Held Equipment, precautions
in Welding, Cutting, and Brazing

Working with live electrical equipment
Commercial Diving Operations

Toxic and Hazardous Substances

Training in Module 4 on monitoring, evaluation, and reporting will broadly include:

Monitoring techniques and methods for various components of ESMP
Environmental Monitoring Plan and Institutional Arrangements
Identify parameters to be monitored

Collection and analysis of environmental quality data, and Interpretation of monitoring
parameters

Internal and external monitoring needs during construction and operation
Organizational responsibilities and implementation schedules

Reporting requirements of monitoring

Task 2: Deliver Training on Environmental Management and Monitoring:

The purpose of this task is to deliver a series of training programs for all the activities proposed in
Task 1 to all the implementing agencies of the Project (DoF, PMU, and BFDC).

Based on the above scope of works, the consultant will carry out the following activities:

Undertake training need assessment for stakeholders including the implementation/
construction personnel.
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Scope of Work for Capacity Building and Training Consultant

e Devise training programs based on ESIA report and site visits to the Project area
e Prepare a staff training plan and associated materials (modules).

o Evaluate the trainings.

e Modify the training modules as necessary.

e Hand over the final training modules to the DoF/ BFDC for use in future training.

e Prepare training reports.

D. Organization and Staffing

The services are expected to be provided over a 2 months period by a team comprising one
environmental specialist/team leader and one occupational health and safety specialist. Details of
proposed professionals and their required input are shown below.

Table A36.1: Details of Proposed Consultants

Items Input (Man Months)
Key Professional Staff
1. Environmental Specialist/Team Leader 2
2. Occupational health and safety (including HIV/AIDS) 2

E. Supervision

The team will work in association with the PMU, reporting to the project director on a day-to-day
basis. Overall supervision will be done by the EHS Unit of PMU.

F. Outputs

The team'’s outputs will include: (i) an inception report after one week of mobilization, (iii) a draft final
report at the end of 7th week, containing a description of achievements, details of the training services
provided, including all materials, an assessment of their effectiveness in meeting objectives and
recommendations for further training assistance, (iii) and a final report at the end of assignment. All
reports will be submitted in English.

In addition, the team will prepare training materials for both training programs. Each training
program will consist of about 4 modules including some case studies and worked out examples. The
draft training modules should be submitted to the PMU before conducting training programs for
evaluation and final training modules will be presented at the end of assignment.

G. Budget

Following Table presents the estimated budget for the capacity building and training program.

Item Unit Unit Cost, US$ Quantity Total Cost, US$
A. Remuneration and Per Diems
i. Key Professional Staff

Team Leader and Environmental Specialist m-m 6,000 2 12,000
Natl Occupational health and safety Specialist

- 5,000 2 10,000
(including HIV/AIDS) m-m ' ’
Sub-Total A= 22,000
B. Transport
i. Transport LS 7,000
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Scope of Work for Capacity Building and Training Consultant

Item Unit Unit Cost, US$ | Quantity | Total Cost, US$
Sub-Total B= 7,000
C. Training Module Preparation and Production No. 2,500 1 10,000
D. Trainee Allowance days 50 100 6,000
E. Contingency (10% of subtotal, A+B+C) LS 1 3,900
Grand Total (A+B+C+D+E)= 48,900
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Annex 39: Land Ownership Documents

- - -

- . p
; R o,

>

- o o o ——
. y —— =y
v - -
Coven, BNH09 'r i PROMLE 'S REVUDLAC OF uTxR’ﬂmB
SINISTIY OF AGIECUMIUILE AL YORLTs ’
SECTION ~1(VORST),
Sow UBeRTITHN o YT Dated 3 172,70 i A
' — ¢ .»l

" ’

3
-

‘o )
The CGniof Comperyatox of Yoronto, ¢ ‘

Bgaglodoall, Decoa. : ' 4
Surde. onn Chakorialuex's Dazas)

Sl &~ Shrlap-cultuve Ly
Cleittor W,

—————— - —

4o invite hlo atientlon on “ho
Jecinlon in she metter o2 Xo_uw

Ihe underolgned is diroctued
abovo gubjest and to tnforn the Sovi.

\xn/) Rolopao 2000 scren of reycrvald foreat lnnﬂ"in(?ﬂw!orga

Sinasslm 1a favour of Plohexios Dirscvorass for Shring
‘W—_’ SEDeoli rouie shrimp forming pond for B poried
Bl Livo yiarte
-.___'___'__-_.-——. i

suy Vo conpillerol afeF

(b) 'ty question of polmaneat loose
[N be dexenorvede

£ivo yeurn wnon Ll 1t

(o) The dotalln of Sho st lup Qo Qnum (5, berma and ) .1.
conditionn of the lenad wout ‘it rosponoibidity of ) 9
4y Yaohurioo qt Liventoet b ‘ol ' -1

thv ML Lo of the vooomrenintivn
1

Leure Ln ke Hwosrvod so.ont of Che ‘toriu Sundarben )
'.\'

Jolnt Socreiaryy

2 veio Jocision haw beum Lukon ¢

\

v

g N 9\ Sordep oW

#! \\” ;{;ﬂhuum by 3%, Col.(Rotdl) Homasucein Aot
intey of yiokorion nsd Laveotock. .

o ara voquogtad %0 take

e e
“:}.‘ In wiow of vhe fuctu ptutod, ¥
g pReDOalcA of tho land to Finhwrive »
=44 A

WY nocesuary otepn L0 hond 0%

wrly Jduto.

- sa/-C Co N, Saka )

Section CiFleer. B
3" il

pivoctornte ot an ¢

Pabed 1 17.2.1970.
Yy < ‘ i

¥o. t/ro:-?'}/’l?lﬂ/(ﬁ/\
Lon und necoooury petion
|

Copy Lornovdeld Tox mroreat

Jogzotoxy, Hiptuiry of ¥ aherhu sl kives’ ol
B

B 4 UM Sahn ) '
Sggsoon QIVIONTS.

341
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