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Glossary

Glossary
Aila:
Aman:

Major Cyclone, which hit Bangladesh coast on May 25, 2009
Group of rice varieties grown in the monsoon season and harvested in the
post-monsoon season. This is generally transplanted at the beginning of
monsoon from July-August and harvested in November-Dec. Mostly rain-fed,
supplemental irrigation needed in places during dry spell.
Aus:
Group of rice varieties sown in the pre-monsoon season and harvested in the
monsoon season. These are broadcasted/transplanted during March-April and
harvested during June-July. Generally rain-fed, irrigation needed for HYV T.
Aus.
B:
When preceding a crop means broadcast (B. Aus)
Bagda:
Shrimp (Penaeus monodon), brackish/slightly saline water species.
Bazar:
Market
Beel:
A saucer-shaped natural depression, which generally retains water
throughout the year and in some cases seasonally connected to the river
system.
Boro:
A group of rice varieties sown and transplanted in winter and harvested at
the end of the pre-monsoon season. These are mostly HYV and fully irrigated,
planted in December-January and harvested before the onset of monsoon in
April- May.
Golda
Prawn (Macrobrachium rosenbergii), non-saline/fresh water species
Farm lands converted into ponds with low dykes and used for cultivation of
Gher
shrimp/prawn/fish.
Haat:
Market place where market exchanges are carried out either once, twice or
thrice a week, however not every day.
Jaal:
Different types of fishing net to catch fish from the water bodies.
Kacha:
A house made of locally available materials with earthen floor, commonly
used in the rural areas.
Khal:
A drainage channel usually small, sometimes man-made. The channel
through which the water flows. These may or may not be perennial.
Kharif:
Pre-monsoon and monsoon growing season. Cropping season linked to
monsoon between March-October, often divided into kharif-1 (March-June)
and kharif-2 (July-October).
Perennial Khal: Water available in the khal all the year round.
Pacca:
Well constructed building using modern masonry materials.
Rabi:
Dry agricultural crop growing season; mainly used for the cool winter season
between November and February.
Seasonal Khal: Water not available in the khal all the year round.
Sidr:
Major Cyclone, which hit Bangladesh coast on November 15, 2007.
When preceding a crop means transplanted (T. Aman).
T. Aman:
Upazila:
Upazila is an administrative subdivision of a District.
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Unit Conversion Table
General Units
1 meter = 3.28 ft
1 kilometer = 0.621371192 mile
1 nautical mile = 1.852 kilometer
1 kilogram = 2.20 pound
1 metric ton = 1000 kg
1 barrel = 42 U.S. gallons = 159.0 liters
1 liter = 0.264172052 gallon (US)
1 square mile = 640 acres = 2.590 km2
1 hectare = 10-2 km2 = 2.471 acres
1 Pascal = 1 N/m2= 0.01 millibar
1 liter = 0.001 cubic meter
10C = 274.15K=33.80F
1 mg/m3 = 1 μg /L
1 mg/L ≈ 1 g/m3 ≈ 1 ppm (w/w)
1 ≈ g/L ≈ 1 mg/ m3 ≈ 1 ppb (w/w)

Energy Units
1 Cal = 4.19 J
1 Btu = 1055.87J
1 Btu = 251.9958 cal
1 joule = 0.239 cal
1 kWh = 3412 Btu.
1MW=1000KW=106 W
1 kWh = 3.6 x 106 J
1 kWh = 859.85 kcal
1 horsepower = 746 W
1 GWyr = 8.76 x 109 kWh
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Background
Sustainable power supply is a major precondition for the socio-economic development of
Bangladesh. The Government has given top priority to the development of power sector
considering its importance in overall development of the country. To this end, the
government has set the goal of providing electricity to all citizens by 2020. At present about
53% of the total population of Bangladesh has access to electricity and per capita Electricity
generation is only 272 KWh but reliable and quality supply of power is still a faraway. In
financial year 2012, total electricity generation capacity is 8,100 MW including 3,771 MW
from private sector and electricity demand growth 10% per annum. Country's maximum
electricity demand will be 13,000 MW in 2017 and 34,000 MW in year 2030. To meet up
these, the Government of Bangladesh has formulated a Power System Master Plan (PSMP).
Power System Master Plan (PSMP 2010) recommends diversification of fuel used for
electricity generation because present primary energy i.e. natural gas supply will decrease
after 2017 and opt coal as a prime energy for electricity generation. The Master plan
targets, by 2030, 50% of power generation would be coal based (domestic and imported).
Coal import has two advantages, BPDB may choose coal of having low Sulfur content from
international sources, and may avoid coal washing and processing related hazard at plant
site.
In this regard, BPDB plans for installation of three coal based mega thermal power stations.
One of the proposed power stations is Khulna 1320MW Coal based Power plant. The
proposed thermal power plant will be a joint venture of BPDB and NTPC Ltd., India under
the name of Bangladesh-India Friendship Power Company. Accordingly, BPDB and
NTPC have signed a Joint Venture Agreement on 29 January 2012.
BPDB has entrusted CEGIS the responsibility for conducting the IEE and EIA studies with the
aim of obtaining Site Clearance Certificate and Environmental Clearance Certificate from
DoE. The IEE study has been completed and submitted to DoE. The project proponent has
already obtained Site/Location Clearance Certificate from DoE on 23 May, 2011 upon
submission of the IEE report. This report presents the Environmental Impact Assessment
prepared as per the ToR approved by the DoE.
There are two major environmentally sensitive zone situated to the south (e.g. Sundarbans)
and north (e.g. Khulna city) of the proposed project. The presence of those two major
sensitive areas, the EIA of the project has been studied very carefully.
The IEE study advocated Sapmari
Katakhali, Rampal as the suitable site in
comparison to Labanchara, Khulna site
for the proposed coal based thermal
power plant. The Rampal site is located
around 23 km southward from the
Khulna City, 11 km North-eastward
from Rampal Sadar Upazila, 14 km
North-eastward from Mongla port, 14
km north-westward from the nearest
point of Sundarbans and 4km north-

Points of interest
Zero point of Khulna City
Rampal Upazila Head quarter
Mongla Port
Proposed Khan Jahan Ali Air Port
Sundarbans
ECA Boundary including 10 km
zone of Sundarbans
World Heritage site of
Sundarbans
Hiron Point of Sundarbans
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westward from the declared Ecologically Critical Area of Sundarbans (including 10 km radius
from forest boundary).

Policy, Legal and Administrative Framework
A set of Policy, Acts and Administrative Framework require for a new coal based thermal
power plant. According to the ECR, 1997 this power plant project falls under red category
where environmental clearance certificate from DoE is obligatory. This study has been detail
out of the relevant national acts and rules in different phases of the power plant project.
Chapter 2 figure out the specific laws or legislatives works related to power plant
construction and operation process. National and international acts are identified for the
coal-based power plant and for the transportation, handling process. In addition, national
environmental standard limit has been specified and it has been compared to the
international standard for the best practice of this project. This document focuses on the
issues addressing the specific impacts which have been evaluated, mitigated and suggested
the management and monitoring plan within the standard practices.

Approach and methodology
The study has been conducted following the ToR approved by the DoE. The approach and
methodology adopted for this study complies with the DoE and World Bank’s Guideline of
Environmental Impact Assessment. The international standardized multidisciplinary
approaches and tools along with participation of local people and stakeholders were adopted
in carrying out the study. In the EIA study, attempts were made to identify and evaluate all
potential impacts through Delphi method and develop the Environmental Management Plan
including hazard and risk management plan and Monitoring Plan for mitigation of the
negative impacts, enhancing the positive impacts and monitoring the impacts and responses
of the measures as mentioned in the EMP. The details of the methodology have been
described in Chapter 3.

Evaluation of alternative sites
DoE has already issued Site Clearance Certificate on 23 May 2011 upon evaluation of
alternatives sites reported in IEE. The evaluation has further been reconciled taking
consideration of comments of DoE and other experts. Chapter 4 describes detail of the
evaluation of alternative sites for selection the project location.
The Rampal site is finalized comparing the two alternative sites: Labanchara, Khulna and
Sapmari Katakhali, Rampal, Bagerhat. Due to less availability of land, dense settlement,
chances of significant impact on air quality of the nearby city, low depth of Kazi Bacha River,
the Labanchara site was found less feasible for the proposed project. On the other hand, the
Sapmari Katakhali site is located 4 km away from the ECA boundary, 14km away from the
Sundarbans, and 70km away from the world heritage site. Navigability of Passur river, low
density of settlement, direction of prevailing wind, feasibility of coal transportation system,
less chances of impact on air quality beyond the project boundaries, are the prime factors in
selecting the Sapmari Katakhali site. The project location covers Sapmari Katakhali and
Kaigar Daskati Mauza of Rajnagar Union. Besides, the land requirement has also been
revised minimizing 475 acre (192.226 ha) of land and avoiding around 150 households at
the preliminary survey period. The comparison matrix between the two alternative sites is
presented in Table A.
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Table A: Comparison matrix of alternative sites
Criteria

Minimum
disturbance
to the
society

Minimum
disruption to
water
resources

Minimum
use of
agricultural/f
isheries land

Indicator

Site 1: Labanchara

Site 2: Sapmari
Katakhali

Population density
Sensitive cultural
heritage

647 persons per sq km

121 persons per sq km

1 Mosque, 1 Shrine

1 Madrasa

Occurrence of city
at downwind
direction

Khulna city is only 2 km
northeast.
Therefore,
prevailing wind transport
the power plant emission
to the city maximum time
in the year

Khulna city is 23 km
Northeast direction. Hence,
emission from the power
plant will hardly reach to
the city and will barely have
any effects on community.

Obstruction to
drainage system

Potential to obstruct local Insignificant obstruction to
surface runoff
the drainage systems

Total cropped area
in ha (Cropping
Intensity x
cultivable area)

Net cultivable land is high Net cultivable land is low
due to high crop intensity due to low crop intensity
3055 ha (1358 x 2.25)
866 ha ( 866 x 1)

1. No use of open water
fish habitat
2. Some acres of shrimp/
prawn gher are present in
Fisheries
habitat
the proposed acquisition
(natural
and
plan
aquaculture)
3.
There
are
some
freshwater fish ponds in
the
proposed
project
boundary
Fish
landing
No
sites/centers

Minimum
Ecosystem
destruction

Minimum
disturbance
to
ecotourism
Use of
maximum

Location and
distance from
Sundarbans
Distance from
world heritage site

Amount of Khas
land

33 km (satisfies ECR 1997)
South-west. Only during
winter
(November
to
February) wind prevails
from North west to south
east.

1. No use of open water
fish habitat except some
creeks that have been
occupied by the shrimp
farming
2. Most of the land to be
acquired are occupied by
shrimp farming
3. No fresh water fish pond
exists within the project
boundary
Exist of local fish landing
center
14 km (satisfies ECR 1997)
south west. Only during
winter
(November
to
February) wind prevails
from North west to south
east and rest of the year it
flows toward northwest.

103 km

70 km

Less than 5%

5-10%
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Criteria

Indicator

Site 1: Labanchara

Site 2: Sapmari
Katakhali

Khas land

Coal
transportatio
n and
supply

Construction
facilitation

Site
suitability

Maximum Allowable
Draught

2-3 m

River sedimentation

Around the project area

Construction
materials,
transportation and
labor
Land price
Average land
elevation
Historical Maximum
Surge Height
Land filling
(average)
Extent of erosion

Transportati
on/
Communicat
ion

Road
communication

Railway
communication
Waterway
communication

Sharing the
benefit

Equitable
distribution

Up to Mongla port Jetty: 6
to 6.5 m
Mongla port to project
location: 6.5 to 7.5m
At Right Bank of Passur
near project location and at
the North-western edge of
the project boundary

Available

Available

25,000-30,000 per decimal

8,000 -10,000 per decimal

7 m PWD

2 m PWD

10 m PWD (during SIDR as 5 m PWD (during AILA as
per perception of the local per perception of the local
people)
people)
Ground level should be
(+) 3m land filling will be
raised to RL (+) 5.0 m
required
above MSL
Minor
Minor
1. Three connecting roads
(Brick Soiling and Earthen)
6 km pavement road from Dhaka-Mongla high
Khanjahan Ali Bridge to way the Project location
Batiaghata Upazila across 2. A proposed road of 40ft
the site
width from Dhaka-Mongla
highway (Bhanga point) of
Kaigar Daskati
Proposed railway network
No
(from Khulna to Mongla)
1. Passur River
Kaji Bacha River
2. Maidara River
3. Other Rivers
Respondents are hopeful Respondents are hopeful
about getting benefits
about getting benefits

Project brief
The proposed project will us modern technology of a super critical pulverized coal fired
thermal power plant with a capacity of 1320MW having two units of 660 MW each with
provision of further installation of two units with rated capacity of 1320MW in future. The
plant will be designed in such a way so as it will ensure minimum environmental pollution
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and maintain all standards of MoEF. Surface water of the nearby Passur River will be used
for meeting different demand including makeup of circulating water systems (cooling, boiler,
etc), service water, domestic water, water for ash management, etc. Coal in the range of
5800 to 6100 Kcal/kg, having low Sulfur content (less than 0.6%), and max. 15% ash
content shall be imported from Indonesia, Australia and South Africa. The coal will be
imported through Mongla Port Navigational facilities (not berthing facilities). The project’s
salient components include two units steam turbine of 660MW each, two forced draft
cooling tower stations of the wet type, cooling water intake station at riverside including
proper intake piping and discharge channel, stacks of 275 m each, residential and social
area, water treatment plant, sub-station, coal terminal, coal handling and coal silo, ash
disposal area, and greenbelt. Project design and description is elaborately described in
Chapter 5.

Proposed project at a glance
Component

Design condition

Plant type
Carbon capture
Net power output
Primary fuel (type)
Coal requirement
Ash production
Flue gas flow
Temperature of flue gas at stack
Emission SOx max
Emission NOx max
Particulate matter
Stack height

Supercritical Pulverized Coal
No
1320 MW
Bituminous or Sub-bituminous coal
12,920 MT/Day (for 100% Plant factor)
15%
4.47 x 106 Nm3/hr
1250 temperature
819 g/s from each unit
490 g/s from each unit
100 μg/Nm3 from each unit
275 m
9,150 m3/hr (<0.04% of the dry season discharge of the
Passur)
5,150 m3/hr
4,000 m3/hr
No discharge of heated water

Water intake (Make up water, 2.5417 m3/s)
Water discharge (within ECR 1997 standard)
Water consumed
Thermal Plume/Heated Water Discharge

Source: Feasibility Study Report

Total cost will be covered from investment of Bangladesh Power Development Board (BPDB)
and NTPC Ltd., India (30%) with 50:50 equity and loans from external sources (70%).

Environmental and Social baseline conditions
The proposed site in Sapmari Katakhali, Rampal is located in the region of tidal delta that is
geologically described as paludal deposits. The project location is seismically lower active
zone with the seismic co-efficient 0.04g. The noteworthy aspects of the physical
environment include rural setting with dominating shrimp farms, flat topography with some
low lying area, tidal flushing, salinity dominant in both surface and ground water, scattered
forest along the tidal flood plain of the inter tidal canals and rivers exposed to extreme
cyclone and storm surges. Similar to the other parts of the country, southerly monsoon wind
is dominant in the study area. Only during November to February wind flows from north to
southwards.
Passur and Sibsa are the two major rivers in the study area. The project area is surrounded
by the Passur river and the Maidara-Ichamoti system. Tidal range in the Passur-Sibsa
system varies between 1.2 m and 3.1 m. The semi diurnal tide enters the tidal flood plain by
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numerous tidal creeks. However, in the project area, local shrimp farmers raised natural
levee of the riverbank to prevent tidal inundation.
The Passur river is the only approach river of Mongla port. Water depth varies at different
reach of the river. Near Akram point, water depth of the Passur near is more than 20m
where near the Port jetty the depth is only 6 m to 7 m. However, adjacent to the project site
the river depth varies 5m to 6m. Maximum 12.95x105 m3 of surface runoff per day from the
project site will join to the nearby Maidara and Passur River during high rainfall. The river
plays an important role in water communication and transportation in the region.
The area is remotely accessible due to poor road and communication network. Pedestrian
access through some rural earthen roads, which easily become muddy and damaged due to
rain, is the modest mode of communication. The area is low densely populated and shrimp
farming is dominating source of living. The lives and livelihood assets of the local people are
very vulnerable to natural disaster due to inadequate cyclone shelter and poor road and
communication system.
The study area (project 1,834 acre and around 10 km) comprises of the Ganges tidal
floodplain. The net cultivable area is about 75.4% of the gross study area where only 0.5%
intertidal, 0.2% forest, 0.1% water bodies, 9.3% rivers, 0.41% roads and 14.1%
settlements. In the project area, all the lands are used for mono-cropped as T. Amon. In the
Rabi and Kharif-I season, the lands remains as fallow. However, the proposed project area
contributes about 467 tons of paddy production. The inhabitants of the study area
domesticate poultry and livestock for household economic support.
The fisheries sectors of the study area dominate with the estuarine fisheries providing
support to a number of marine and fresh water fishes. The culture fishery resource is
dominated with shrimp farms, pond fisheries, and brackish and fresh water fishes. The
estimated total fish production from the project area is about 569.41 million ton where only
capture fisheries are 4.79 million ton & culture fisheries is about 564.62 million ton.
The study area is also ecologically very important due the world famous Sundarbans
mangrove Forest. A detail features of the Sundarbans ecosystem have been elaborated
under the base line study since the nearest point of Sundarbans is located about 14 km from
the plant location. Brackish water ecosystem is the noteworthy aspect the ecological
condition of the study area. The study area is also rich in biodiversity. The detail of the
ecosystem and have been discussed in the Chapter 6.
The selected study area (e.g. including the project) includes 10 Unions and 29 Mauzas.
About 3,378 households settle in the study area with the average of 4.9 persons per
household and 1.16 rate of growth. In the study area, day laborer is higher in number than
other services as most of them directly or indirectly related with shrimp farms or agricultural
actives. Eventually, Shrimp cultivation is no more beneficial at presents due to viral attacks.
The remaining benefits from the shrimp farms go to the owners not for the laborers.
Insufficient communication network, remote location, lack of literacy and traditional
expertise are some other obstacles for alternative options of income opportunity. Moreover,
frequent cyclones, storm surges, tidal floods and salinity reducing the quality of life and
livelihoods of the population of the study which subsequently makes them to force
migration.
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In addition, the baseline of the study has been carried out considering the temporal and
spatial specification in order to management and monitoring the projects in different phases.

Important environmental and social components
The potential environmental and socioeconomic impacts have identified considering the
existing environmental and social aspects of the study area. Impacted components have
been identified during pre-construction, during construction and post construction/operation
stages. Each of the affected or potentially affected components of physical environment
(e.g. landscape and scenic beauty, heat radiation, air quality and noise etc), water resources
(e.g. surface water quality and quantity, ground water availability, accretion and erosion
etc), transportation system (e.g. traffic load, navigation etc) land resources (e.g. land use,
land nutrients, soil status etc) agriculture (e.g. crop production, loss etc) and fisheries (fish
diversity, fish production etc) ecology (e.g. Sundarbans ecosystems, flora, fauna, benthic
community etc) socio-economic (population density, occupation, health etc) have been
rationally identified in the Chapter 7. Those selected components are very much related with
the coal based thermal power plant and its handling, transportation process particularly in
Sundarbans region.

Environmental and Social Impacts
Environmental and social impacts have been estimated according to the project description
and scheduling of the feasibility report. The potential impacts for important components are
described one after another.

Impacts on landscape
Impacts of landscape during pre-construction & construction stage might be lessen the
scenic beauty and topography of the project area for a certain period of time. Most of the
impacts related to landscape are described in section 8.2.3 and impacts of landscape during
operation stage are also described elaborately in section 8.3.3. Site establishment and
construction activities may be an issue of visual intrusion only. After completion, the ecopark, buffer zone and plantation program etc with the project development, the landscape
and scenic beauty are no more issues during operation period.

Impacts on air quality
During construction activities, minor increase of Suspended Particulate Matter (SPM) in the
local air within the close proximity of the construction yard within the project area may be
noticed due to sourcing of fugitive particulate matter from different construction activities
and vehicle movements on earthen roads. Adoption of air quality management plan during
construction phase would keep the SPM within the limit of ECR 1997 and subsequent
amendment in 2005.
During power plant operation, the emission from SOx, NOx, and fly ash might not be
significant as the plant will be designed adopting environmental protective measures to limit
within the standard of emission. All the gaseous pollutants will be discharged after treatment
and through the stack of 275 m height. For reducing SOx emission low Sulfur content coal
(less than 0.6%) will be used. In addition, provision has been kept for future installation of
Flue Gas Desulfurization (FGD) plant to limit SOx emission within the ECR 1997 and
subsequent amendment in 2005 standard in case of taking decision for importing higher
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Sulfur containing (e.g. >0.6%) coal. Supercritical boiler reduces the carbon emission
compared to other existing technologies by JVC.
1-hr and 24-hr and annual Ground Level Concentration (GLC) of SOx and NOx have been
estimated using USEPA approved SCREEN 3.0.0 model. The model predicts maximum
Ground Level Concentration (1-hr, 24 hr and annual) at 1.3 km down wind direction which is
within the project area. However, beyond the project area emitted SOx, NOx and SPM
dispersion will be below the ambient national air quality standard. 24 hr and annual average
highest GCL of SOx and NOx have been pointed out in contrast to national and international
standard in Table-B.
Table-B: Summary of Resultant 24 hr and annual highest GLC of SOx and NOx
Prevailing
period

Background
Conc.
(µg/m3)

Predicted
Conc.
(µg/m3)

Resultant
Conc.
(µg/m3)

MoEF
Standard WB Standard
Amendment,
(IFC,
2007)
2005, (µg/m3)
(µg/m3)

SOx
24-hr

9.5

255.28

264.78

365

125

24-hr
(Using
FGD)

9.5

25.5

35.0

365

125

Annual

9.5

51.06

60.56

80

Annual
(Using
FGD)

9.5

5.1

14.6

80

NOx
24-hr

18

152.72

170.72

Annual

18

30.54

58.54

100

40

In the nearest point of Sundarbans (14km south west of the Power Plant Stack), the
resultant concentration of the ambient air quality would be much below than the ambient air
quality standard of MoEF. The following Table-C briefly summarizes the impacts of emission
on air quality of the nearest point of Sundarbans.
Table -C: Summary of Resultant 24 hr and annual average GLC of SOx and NOx
near (tipping point) to the Sundarbans
Prevailing
period

Background
Conc.
(µg/m3)

Predicted
Conc.
(µg/m3)

Resultant
Conc.
(µg/m3)

MoEF Standard
Amendment,
2005, (µg/m3)

WB Standard
(IFC, 2007)
(µg/m3)

SOx
24-hr

9.5

48.93

58.43

365

125

24-hr (Using
FGD)

9.5

4.9

14.4

365

125
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Prevailing
period

Background
Conc.
(µg/m3)

Predicted
Conc.
(µg/m3)

Resultant
Conc.
(µg/m3)

MoEF Standard
Amendment,
2005, (µg/m3)

Annual

9.5

9.86

19.36

80

Annual
(Using FGD)

9.5

0.99

10.49

80

WB Standard
(IFC, 2007)
(µg/m3)

NOx
24-hr

18

29.2

47.2

Annual

18

5.9

23.9

100

40

Chances of shoreline fumigation may be very low due to distance between Bay of Bengal to
plant site, flat terrain and undisturbed dispersion of emissions. The long-term concentration
of SOx and NOx may not be significant as the site is located in an area prone to frequent
cyclone that may periodically disperse the pollutants. In addition, if FGD will be utilized the
resultant pollution would be insignificant at any temporal and spatial context for this power
plant. However, future any extension or installing another coal based power plant within the
same airshed will need FGD in order to limit the SOx and NOx concentration bellow national
and international standard.
Impacts of air quality during pre-construction and construction stages are described in
section 8.2.5. Similarly, impacts of ambient air during operation stage are described in
section 8.3.5. Impacts of ambient air quality during coal transportation, transshipment and
handling is discussed in section 8.4.1.

Noise
The proposed plant may produce noise but very limited noise outside the project boundary.
The project’s purpose planted greenbelt and boundary wall will act as noise barrier. All the
potential sources of noise during pre-construction, construction and operation stages have
been identified and discussed in 8.2.6 and 8.3.7 respectively. Noise from coal transportation
and handling and its impacts are also discussed in section 8.4.2.

Solid waste
Solid waste disposal during operation stage is described elaborately in section 8.3.8. During
construction phase, different kind of construction solid waste may be generated from
construction activities and shall be managed properly to prevent any impact on surrounding
environmental quality. During operation, coal dust, bottom ash and domestic waste may
also be the major types of solid waste, which may be generated from the plant and as such
proper EMP has been suggested. More than 99.9% efficient ash collection and management
plan has been adopted to limit the ash emission within the limit of ECR 1997.

Impacts on water resources
The power plant will withdraw 9,150 m3/hour (e.g. 2.54 m3/s) from the Passur River for
operating the project. This water is only 0.04% of the lowest flow e.g. 6,000 m3/s
condition of Passur River. Finally, 5,150 m3 per hr water will be discharged to the same river
after appropriate treatment from central effluent monitoring systems. The project adopts
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integrated water management system; hence no waste water shall be discharged directly to
the river without treatment satisfying the standard of ECR 1997. No thermal plume shall be
discharged to the river as the plant adopts closed cycle cooling system. The waste water
may include wash off from coal stockpile, boiler blow down, plant processes water, and
domestic waste water. The amount of wastewater will be reduced through recycling and
reusing the boiler blow down and cooling water. The inbuilt measures provide reuse and
recycle option, central effluent treatment and final disposal. The details of the impacts on
water resources described in sections 8.2.8, 8.3.9 and 8.4.4.

Impacts on land and agricultural resources
Acquisition of 1,834 acre (742.20 ha) of land mostly using for shrimp farming and one
season rice cultivation may reduce crop production of the locality. During operation phase,
the impact of the plant on surrounding agricultural land would be minimum. On the other
hand, use of ash may increase land fertility as well as crop production. The plant shall be
operating with automated monitoring system and central controlling system to prevent any
accidental event. Impacts on agricultural resources during pre-construction and post
construction stage is described elaborately in section 8.2.10 and impacts on agricultural
resources during operation stage is described in section 8.3.12.

Impact on fisheries
Acquisition of shrimp farming land may reduce only the culture fish production of the area.
Only some minor immediate and short term impacts on fish habitat may be observed in case
of dredging activities for sand filling for site development. Water intake, discharge of treated
water and coal transportation activities may cause limited impact on fisheries of the study
area. The details of the impact on fisheries during pre-construction and construction stages
are discussed in section 8.2.12. Moreover, Section 8.3.14 describes details of the impacts of
plant operation on fisheries habitat, production, and diversity while section 8.4.7 describes
impacts of coal transportation on fisheries.

Impact on ecosystem
Impact of ecosystem during pre-construction and construction stage is described elaborately
in section 8.2.13.The existing mangrove strip along the Passur River within the project site
shall be conserved limiting the vegetation clearance activities. Special care shall be taken to
minimize all kind of base stripping activities. Site establishment may require clearing of
bushes. The existing shrimp farming ponds that serve habitat and food sources for a
number of aquatic birds including heron, egrets, kingfisher, etc may be shifted as an area of
1,834 acre (742.20 ha) has been acquired and to be developed for site establishment.
Impacts during operation phase is discussed in section 8.3.15.The operation of the plant
possesses less impact on ecosystem as it will emit extremely low SOx and NOx. The
dispersion of the air pollutants will not cause any affect on Sundarbans ecosystem. The
emitted pollutants may reach the Sundarbans within the limit of ECR 1997 as the nearest
point of Sundarbans is located 14 km away from the plant. Moreover, maximum time of a
year (e.g. about eight months) the prevailing wind flows towards North eastern direction
(opposite to Sundarbans). Only during November to February, wind prevails mostly towards
South and South East. Therefore, SOx and NOx contribution from the power plant in the
Sundarbans regions would be insignificant to have impact on air quality of Sundarbans. It is
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estimated, using USEPA approved Air Quality Dispersion Model (SCREEN 3.0.0) that the
resultant concentration of the SOx and NOx would be maximum 53.4 µg/Nm3 and 51.2
µg/Nm3 respectively including base line concentration whereas, the ambient air quality
standard for SO2 and NO2 is 80 µg/Nm3. Hence, it can be presumes that the ecosystem of
the Sundarbans would not be affected due to the emission from the power plant.
Disturbance to habitats of birds and mammals in Sundarbans, dolphins, crocodiles in Passur
River and their migration are also considered during coal transportation. The route of coal
transportation is exactly same used for Mongla port and the width of the Passur river is
more than 2 km inside the Sundarbans. Moreover, adoption of biodiversity conservation
program, proper management plant and enforcement of ECR 1997, IMO Conventions, and
other relevant environmental regulations will keep the habitants sustainable for dolphins or
crocodile.
The other impacts of coal transportation e.g. shoreline erosion, fuel contamination in water
column, coal pollution, coal dust generation, noise, etc would be limited due to enforcement
of ECR 1997, IMO Convention and other relevant laws as discussed in Chapter 2. Oil
spillage, coal spillage, pollution from ships and wrecks shall be within the acceptable limit
due to enforcement of the laws, IMO Conventions, etc by MPA, BIWTA and DG Shipping and
implementation of the suggested EMP by the Coal Transportation Agency. The details of the
impacts of coal transportation on ecology are provided in section 8.4.

Impact on socio-economy
BPDB acquired 1,834 acre (742.20 ha) of land for the project purpose. Land acquisition may
cause Property loss (agricultural land, shrimp farming land and house) and loss of income
generating activities of the Project Affected Persons (PAPs). The acquisition requires
resettlement of households. BPDB has paid compensation money amounting BDT. 625
million from the DC office as per the Acquisition and Requisition of Immovable Property
Ordinance, 1982 that may help the PAPs to recover their losses. On the other hand, the
power plant may trigger positive impacts like regional development, creation of employment
opportunity, and thereafter improvement of livelihood. The proposed thermal power plant
will bring social and economic development of the region through infrastructural
improvement, rural electrification and industrial development. These developments might
reduce the poverty of the region through generation of employment opportunity and income
generating activities. Impact on socio-economy during pre-construction and construction
stage is described in section 8.2.14. All the potential negative and positive impacts of the
proposed power plant on socio-economy are discussed in section 8.3.16.

Impact evaluation
Potential impacts have been identified of the proposed power plant in detail. Their mode of
impacts are identified in multiple aspects for taking appropriate controlling measurement.
Chapter nine (9) represents a detail evaluation of the impacts on the basis of nature,
extend, temporal, spatial, reversibility and likelihoods in matrix form. After taking the inbuilt
pollution abetment measures , those impacts have been ultimately categorized into different
classes like minor, moderate, significant etc. Loss of shrimp farm or agricultural land (e.g.
1,834 acre in total) and aquatic birds feeding ground are significantly impact during
preconstruction for land development. In the mean time, communication network will be
improving significantly and flourishing livelihood opportunities during the construction
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period. Releasing of CO2 is the major resultant pollutants after using high efficient modern
thermal power plant. However, socio-economic improvement will be the significant insights
for the south-west region in future.

Measures for Impacts
Mitigation of negative impacts and enhancing the positive impacts are the prime intent of
this environmental study that represent in a separate chapter (e.g. Chapter 10). Potential
impacts of the proposed power plant have been identified at every steps of development,
the mode of impacts have been detailed ins and outs to understand its significance towards
the adjacent Sundarbans ecosystems, socio-economic, ambient environment, landscape and
water resources. Aftermath, this study suggests necessary mitigation measures to the
project with the objective of limiting negative impacts as minimum as possible in compliance
with ECA 1995 and enhancing ecological and societal benefit. Therefore, all of the identified
impacts have been further evaluated without and with mitigation measures. The resultant
impacts will reduce considerably after taking the suggested measures. Effective and timely
compensation both for properties and livelihoods loss would attenuate the socio-economic
impacts of the project affected people. In addition, introducing awareness and capacity
building activities, technical training, incentives, safety net program, disaster management
program and infrastructure development would flourish the positive benefits into the society.
Installation of modern technologies like ESP, Supercritical boiler, automatic pollution
monitoring stations will reducing the negative externalities of the project significantly.
Regular training, monitoring, greenbelt development program, fish sanctuary, dolphin
conservation program will be the landmark paradigm in this project. However, the project
benefit is significantly depends on effective spatial and temporal monitoring, compliance
monitoring and stack holder consultation regularly.

Hazard and risk assessment
Hazard and risk assessment is important for any energy related industries. Chapter 11
describes hazard and risk assessment. The proposed project may possess mechanical risk
from turbine and generator; electrical risk from power transformer, switchyard, 400 KV &
230 KV switchyard control room, 400 KV & 230 KV transmission line; risk of fire and
explosion from boiler, live steam line, and fuel stockpile; risk of toxic/carcinogenic chemical
exposure from chemical storage and accidental discharge of sulfuric acid from SOx absorber.
In addition, some hazards may be produced from malfunctioning of machinery and
equipment like filter, ESP, air pollution control devices, air circulating system of boiler,
lightning arrestor, safe working place, etc. To mitigate these risks, necessary the specific
measures have been identified in this report. As the project activities include working on
height, near rotary machinery and parts, high pressure parts and pipeline, high voltage
yards and handling of hazardous materials, the project may possess occupational health
risk. The risk includes: risk of stick by falling/moving parts, rotary parts; fire; explosion; falls
from high height; electrocution; intoxication; spreading of contagious diseases.
Hazards and risk related to shipping and barging activities for coal transportation have also
been assessed. Hazard and risk management plan has been prepared to limit the risks of
any accidental hazards.
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Environmental management plan
As per the scope of EIA study, a detail Environmental Management Plan (EMP) has been
developed that shall be duly implemented in project preconstruction, during construction
and operation phase in order to minimize the negative impacts. The management plan has
been categorized into inbuilt abatement measures and external management measures that
have been described elaborately in Chapter 12.
The inbuilt environmental management plan
 Air quality management plan
 Noise management plan
 Waste management plan
 Coal stock yard management plan
 Coal transportation management Plan
 Waste water management plan
 Hazard and Risk management plan
 Health and safety management plan
Additional environmental management plan
 Water resources management plan
 Land and agriculture management plan
 Fisheries management plan
 Dolphin conservation plan
 Ecosystem management plan
 Afforestation plan
 Socio-economy management plans
 Awareness and skill development training
These plans suggest mitigation, enhancement, contingency, and compensation measures for
implementation in pre-construction, during construction and post construction/operation
stages. The EMP has been evaluated through analyzing the impact with and without EMP
implementation. It has been found that EMP will mitigate most of the negative impacts
significantly and enhance the benefits as much as possible. Based on feasibility report, the
inbuilt abatement measurers will cost about BDT. 12561.00 million. In addition,
environmental management plan will be provided with the cost about BDT. 369.00 million in
different phases of power plant. The Government of Bangladesh decides to spend 0.03
BDT/kWh against the fund of CSR (Corporate Social Responsibility) for regional social
development activities. Responsible authorities like BPDB, Joint Venture Company, EPC
contractor, local administration has been identified separately for carrying out environmental
management plan properly. Nevertheless, the environmental management plan will be
updated and improved more precisely in future based on the monitoring consequences and
results of the implemented environmental management plan.

Environmental monitoring plan
Successful implementation of the EMP depends on regular monitoring with the selective
indicators at specified locations. The automatic inbuilt mentoring devices regularly update
every potential source of hazards and the project personnel will submit the performance
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report particularly the level of emissions compliance to ECR 1997. Therefore, an individual
environmental monitoring team has been proposed under the department of environmental
health and safety. Environmental quality and safety department for monitoring the EMP
implementation in pre construction, during construction and operation phase of the project.
A number potential location has been identified outside of the power plant for measuring the
ambient pollution level which has been expressed in chapter 13. The potential pollutants of
air, water and acoustic environment will be identified through the real time automatic
pollution monitoring devices during construction, operation of the power plants as well as
transportation and handing of required coal. Moreover, compliance monitoring has been
suggested mandatory for this project due to the presence of Sundarbans. The environmental
monitoring officer should monitor the EMP implementation and submit a quarterly report to
the concerned department. The monitoring cost has been incorporated during estimation of
EMP cost. Additionally, another yearly monitoring report with quarterly monitoring data
should be submitted to the DoE.

Benefit and cost assessment
Benefit and cost (BC) analysis of the proposed projects is an inherently uncertain enterprise
because it involves the future, which is influenced with multiple phenomena. The project
compensation cost BDT 625 million has not been included in this analysis. The opportunity
cost of the project (e.g. leasing cost BDT 50,000/acre per year) and maintenance dredging
cost BDT. 320 million in a year has been included in financial and economic analysis into the
project feasibility study. According to the feasibility study, the financial outputs (NPV-BDT.593.0.4 million, BCR-0.99 & IRR-8.53%) has estimated considering the discounting rate 9%
where economic output (NPV-BDT.-1217 million, BCR-1.0 & IRR-11.9%) has estimated
considering the discounting rate 12% and 8.5% plant factor. Detail financial and economic
analysis has been carried out by the main consultant in the feasibility report.
The potential impacted elements or processes have been indentified from direct, indirect,
optional and intrinsic values where only the tangible values has been taken for economic
and financial analysis. Project compensation, land lease, capital, operation, maintaining,
monitoring cost were been accounted in feasibility study. A number of inbuilt pollution
abetment measures will be taken care to keep the ambient environment clean during the
project life and strictly monitoring any kind of negative externalities related to the power
plant project. About BDT. 12,930 million will be the estimated cost of the pollution
abatement measures along with additional environmental management plan. GoB has
approved to spend about BDT. 277.2 million per year for regional socio-economic
development. Because of increasing the social and ecological benefit, the predicted tariff of
will be raised to 8.49 BDT/kWh for first year and 8.04 BDT/kWh for the following years
according to the feasibility report. Reliable supply of electricity to the national grid e.g. BDT.
74281.5 million revenue per year will be the direct benefit of this project. However, with the
electricity supply a number of primary, secondary and tertiary benefits will be taken places.
The intangible benefit of this project has been expressed in Chapter 14.

Stakeholder or public consultation and outcomes
A series of effective methods: PCM, KII, interviews were applied during stakeholder
consultation to harness the stakeholders opinions, comments and suggestion towards the
proposed project. The stakeholders consulted were from three tiers: Local people, Local
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Government Authorities and Government Departments. The local people have come to know
about the project through the print media, Radio news, and local politicians. Most of the
people are supportive towards the project considering the potential regional development,
except the landowners whose lands were being acquired. However, this dissatisfaction
gradually disappeared due to consultation and appropriate convincing measures taken by
BPDB and the district administration. The Project Affected People (PAP) is conversant about
the economical benefits and livelihood improvement from the project. Proper resettlement
and compensation as per Government’s Regulation and employment opportunity for the
local people might resolve the public concerns and would make them cooperative towards
the project. The major findings of the EIA along with the project planning information were
disclosed at the local level through regular Public Disclosure Meetings. The Mayer of Khulna
city corporation presided over a large public consultation meeting about the coal based
power plant which was held at the study area (e.g. Rampal) with presence of local peoples,
local administrations, local authorities, DoE and other organizations. The details of the
stakeholder consultation processes, methodology, findings, and opinions are described
elaborately in Chapter 15.

Conclusion
Bangladesh is improving with lots of shortfalls like natural disasters, population pressure,
lower income etc. In order to progress the country (e.g. middle income) in accord with the
international growth or regional (e.g. Asia) development and improve the countrymen
standard quality of life, the Government of Bangladesh extremely realize the necessity of
power generation. The present electricity crisis and rising electricity demand urge installation
of new power plant. GOB has taken immediate response for installing coal based thermal
power plant due to reducing the pressure on the limited reserve natural gas.
Under the Environment Conservation Act, 1995 the first set of rules promulgated is the
Environment Conservation Rules, 1997. The Rules have provided categorization of industries
where coal based thermal power plant falls into red category (Category –D). Besides, the
presence of Sundarbans near to the proposed plant added especial attention to this EIA
study. About 1320 MW electricity will be generated from imported coal as the coalmine of
Bangladesh is yet under developing. Modern technologies with the sufficient environmental
protection measures will be used for pollution abetment and mitigating the negative
impacts. Numbers of measures and management plan have been distinctly instructed in this
EIA study. However, the national demand on electricity generation have enormous positive
feedback which will compensate the negative impacts after screening by the prescribed
EMP.
Apart from the potential negative impacts, this coal-based thermal power plant will try to
fulfill the regional electricity demand. The proposed project will create enormous potentiality
of regional economic and social development. It will offer large number of job opportunity,
industrial revival of Khulna region, infrastructural revolution, revive of Mongla port,
increasing social security, communication network development, cultural improvement and
livelihood security in the south west region of Bangladesh. At the end, it can be justified that
the potential benefits may outweigh the negative impacts if the suggested EMP and
recommendations are taken care.
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Recommendation
 Proper Resettlement and Rehabilitation plan is necessary for proper compensation
and rehabilitation to the Project Affected People (e.g. properties and livelihoods)
 Findings and suggestion of EIA study in project planning, design and operation
should be considered and implement with strong monitoring
 The plant should be operated ensuring all pollution abatement measures e.g. ESP,
FGD (based on the coal quality e.g. sulfur contain is more than 0.6%), De-NOx
burner, effluent treatment plant, etc are in order and regular monitoring has to be
done to evaluate their performance
 Environmental Management Plan and, Hazard and Safety Management Plan should
be implement at every suggested steps of plant pre construction, construction and
operation
 Establishing Institutional arrangement with proper logistic and training for
Environment, Health and Safety in Project Management Unit during pre-construction,
construction and operation phases of the project
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Chapter 1: Introduction
1.1 Background
Electricity is the key to all development. Sustainable power supply is a major precondition
for the socio-economic development of Bangladesh. Access to electricity is now being
recognized as a fundamental right. Notwithstanding the medium growth rate of our GDP,
the per capita electricity generation, only 272 KW (BPDB, 2012), is very meager. Through,
at present, 53% of the total population has access to electricity but reliable and quality
power generation and supply is still a faraway. The Government assigns top priority to the
development of power sector realizing its importance in economy, industrial and social
development of the country. To this end, the government has set the goal of providing
electricity to all citizens by 2020. In financial year 2012, total electricity generation capacity
is 8,100 MW including 3,771 MW from private sector and electricity demand growth 10% per
annum. Government forecasts that the maximum electricity demand would be 13,000MW in
2017 and 34,000 MW in 2030. To meet up this, the Government of Bangladesh has
formulated a Power System Master Plan (2010). Taking consideration of high dependency
on natural gas (77% of power generation comes from natural gas based units), Power
System Master Plan (PSMP 2010) recommends diversification of fuel used for electricity
generation because present primary energy i.e. natural gas supply will decrease after 2017
and opt coal as a prime energy for electricity generation. The Master plan, targets
composition of power supply as of 2030 is set at 50% for domestic and imported coal, 25%
for domestic and imported (in the form of LNG) natural gas and 25% for other sources such
oil, nuclear power and renewable energy. The coal based generation is the least cost option
in consideration to present economy.
In this regard, BPDB plans for installation of three mega coal based thermal power stations.
One of the proposed power stations is Khulna 1320MWx2 Coal based Power plant. The
plant shall be based on imported coal as the present indigenous production (only in
Barapukuria) is not sufficient and the proposed power plant may be commissioned before
development of coal mines in other coal fields. Besides, there are some advantages in case
of imported coal, BPDB may choose low Sulfur content coal from international sources,
which would not have to bear environmental hazards related with coal washing and
processing (that to be made at mine mouth of the sources).
The proposed power plant shall be joint venture of Bangladesh Power Development Board
(BPDB) and NTPC Ltd., India. In this context, BPDB and NTPC Ltd., India has signed the
Joint Venture Agreement at Dhaka on 29 January, 2012. Name of company shall be
“Bangladesh-India Friendship Power Company”. Bangladesh and India (50:50) would invest
30 percent of its total cost for the coal-fired project while the remaining 70 percent would be
obtained through loans from external sources. The proposed project is to be constructed in
Rampal that covers Sapmari Katakhali and Kaigar Daskati Mauza of Rajnagar Union under
Rampal Upazila in the district of Bagerhat (Map 1.1). The project is located at 22o37’0’’N to
22o34’30’’N and 89o32’0’’E to 89o34’5’’E and around 23 km south from the Khulna City, 11.5
km Northeast from Rampal Sadar Upazila, 14 km North-east from Mongla port and 14 km
north-west from the nearest point of Sundarbans (Map 1.2). The location is 4 km away from
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the declared Ecological Critical Area of Sundarbans1 i.e. the Sundarbans within 10 Km radius
around its boundary. Table 1.1 shows the aerial distance of surrounding important locations
and structures from the proposed project site (center point of the project site).
Table 1.1: Aerial distance of different point of interest from the proposed project
location
Sl. No.
1
2
3
4
5
6
7
9

Point of interest
Proposed Khan Jahan Ali Air Port
Zero point of Khulna City
Rampal Upazila Head quarter
Mongla Port
Naval pilot station
Chalna
Khan Jahan Ali Bridge on Rupsha river
Road distance: Kaigar Daskati Boat point – Bagha Bazar
(existing road)
10
Sundarbans Reserve Forest boundary
11
10 Km radius boundary from Sundarbans
12
Akram point of Sundarbans
13
Proposed Deep sea anchorage near Akram point
14
World Heritage site of Sundarbans
15
Hiron Point of Sundarbans
Sources: CEGIS Study

Distance in Km
12.12
23.33
11
14.16
9.76
3.18
19.92
14.46
14
4
67
70
69.6
97

As stipulated in the Environmental Conservation Acts, 1995, no project shall be established
without obtaining Environmental Clearance from the DOE and the detail procedure and steps
have been described in the Environment Conservation Rules, 1997. The proposed project
falls under the Red category of industrial classification made under the Environment
Conservation Rules (ECR), 1997 which requires Location Clearance Certificate and
Environmental Clearance Certificate from the Department of Environment (DoE). As such,
for obtaining these aforementioned clearance certificates from DoE, the project proponent,
BPDB entrusted CEGIS the responsibility of conducting Initial Environmental Examination
(IEE) and Environmental Impact Assessment (EIA) study under a Contract signed on 13th
July, 2010 between BPDB and CEGIS.
The project proponent has already received Location/Site Clearance Certificate on 23 May,
2011 from DoE. This report presents the findings of the EIA study in the manner of DoE
prescribed format and following the ToR approved by DoE, so that the project proponent
can obtain the Environmental Clearance Certificate from DoE after submitting the EIA report
to the DoE. The EIA report includes selection of alternative site through multi-criteria
analysis, briefing of proposed project activities, prediction of potential environmental and
socioeconomic impact, and development of an environmental management plan.

1

The entire Sundarbans and its adjoining areas of 10 Km buffer outside the forest boundary have
been declared as Ecological Critical Area through a notification issued under ECR, 1997 on 1999.
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Proposed
Power Plant

Map 1.1: Location of the proposed 1320 MW coal based thermal power plant
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Map 1.2: Map showing distance of important features from proposed power plant
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Map 1.3: Distance between Sundarbans and the proposed power plant
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1.2 Purpose of the study
The proposed coal based thermal power plant falls under the Red category project as per
ECA, 1995 and the followed up rules ECR, 1997, and needs Site Clearance Certificate and
Environmental Clearance Certificate from Department of Environment (DoE). The IEE report
has already been submitted to DoE and BPDB has already received Location/Site Clearance
Certificate on 23 May, 2011 (Appendix V). This EIA study has been commenced with the
objective of obtaining Environmental Clearance Certificates from DoE.
The overall objective of the study is to conduct Environmental Impact Assessment (EIA)
study of the proposed 2 x 660 MW coal based thermal power plant with the purpose of
obtaining Environmental Clearance Certificate from the DoE. The specific objectives of the
study are;
 Analysis of alternative sites
 Identification of national and international legal environmental requirements
 Establishment of environmental and socio-economic baseline condition of the
study area
 Prediction and evaluation of
potential environmental and socio-economic
impacts
 Assessment of occupational risk and hazard
 Identification of mitigation and abatement measures
 Development of Environmental Management Plan (EMP)
1.3 Need of the Project
At present, a total number of 79 Power Plants having total capacity of 7613 MW generate
4000 MW to 5500 MW on an average. Against this generation, the daily average demand at
the generation end varies about 5100 - 6000 MW. In accordance to an unofficial calculation,
the average shortfall is about 2000 MW per day. The demand of power is rising with the
economic development of the country. MoPEMR has forecast power demand growth in line
with the desired economic growth of the country under Power System Master Plan (PSMP,
2010). As per the forecast, with government policy scenario the power demand will reach
17000 MW in 2017 and 34,000MW by 2030. The PSMP also forecasts the demand as per
different GDP growth rate. Figure 1.1 shows power demand forecasts of PSMP, 2010 up to
2030.

Source: PSMP, 2010
Figure 1.1: Power demand forecast for different scenarios
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The present electricity crisis is hindering the national economic development by discouraging
the foreign investment, disturbing the national industrial production and dropping the quality
of living standard (Mozumdaer and Marathe, 2007). A research on electricity consumption
and GDP growth reveals that Bangladesh losses industrial production about $1billion per
year that reduces 0.5% of the GDP due to power outage. To mitigate the prevailing crisis of
electricity demand as well as to achieve the desirable overall development of the country,
the BPDB/GOB has adopted a power generation increase plan upto 2016 in line with the
PSMP (2010). The summary of the plan is shown in the Table 1.2.
Table 1.2: Summary of the power generation increase plan
Year
Type
Public
Private
Power
Import
Total

2012
(MW)
632
1354

2013
(MW)
1467
1372

2014
(MW)
1660
1637

2015
(MW)
1410
772

2016
(MW)
750
1600

Total
(MW)
5919
6735

---

500

---

----

---

500

1986

3339

3297

2182

2350

13154

Source: BPDB, 2012
Taking consideration of national gas reserves which is the primary energy of power
generation of the country at present (79% of total power generation from gas based units),
the PSMP recommends diversification of fuel for electricity generation and opts coal based
power generation as least cost option to reduce the dependency on natural gas. In this line,
Government has taken initiatives to install the proposed thermal power plant in Rampal,
Bagerhat under the name of Bangladesh-India Friendship Power Company.
1.4 Importance of the Project
The proposed power plant will add 1300MW electricity to our national grid that will improve
our present electricity generation significantly and as well as trigger our national economic
development. Not only that, industrial development will be initiated after implementation.
Additionally, it will create employment opportunity to the local people and improve
transportation system in the project area, which will ultimately play an important role in
poverty reduction and develop social safety net condition. Moreover, this coal based power
plant will thereby play an important role in fuel diversification in electricity generation and
reduce pressure on natural gas reserve.
1.5 Scope of the EIA study
The scope of the study includes identification of statutory requirements, prediction of
potential environmental and socio-economic impacts and formulation of EMP. Detailed scope
of this study are:
1. Investigation and survey
 Topographic survey
 Water quality data collection and analysis
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Physical observation for hydrological and morphological assessment
Soil investigation
Meteorological, air quality and noise level investigation
Ecological survey
Occupational Risk and Hazard analysis

2. Environmental policy and legal requirement analysis: both Statutory and World Bank
Group’s
 for emission control
 for handling and disposal of generated ash
 for health and safety
 Identification of obligatory requirements of World Banks Group’s health and
safety guidelines
3. Establishment of the environmental and social baseline conditions in respect of
 Physical,
 Biological and
 Socio-economic condition.
4. Impact assessment
a. Prediction and evaluation of potential environmental impacts
b. Prediction and evaluation of potential socio-economic impacts
5. Identification of suitable control measures for emissions
a. Control measures for SOx, NOx, CO2
b. Exhaust stack requirements
6. Preparation of Environmental Management Plan (EMP)
7. Preparation of the EIA report on the basis of DoE approved TOR for obtaining
Environmental Clearance from the DoE
1.6 Study limitations
The major limitation of this study was unavailability of historical air quality data in and
around Sundarbans regions. Another major limitation is unavailability of historically observed
discharged data of Passur river as there is no discharge station of Bangladesh Water
Development Board. However, attempts were made to overcome these limitations.
1.7 EIA team
The CEGIS has formed a multidisciplinary team of professionals having experience of
conducting Environmental Impact Assessment and Social Impact Assessment of large scale
industrial and infrastructural development projects. Table 1.3 presents the professionals’
names with their positions.
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Table 1.3: Team composition
Name of Professional
Mujibul Huq

Area of Expertise
Environmental Assessments,
Environmental Management, Natural
Resources Management
Md Sarfaraz Wahed
Environmental
Assessments,
Water
Resources Assessments, Planning, Water
Quality Assessment
Engr. Md Fazlul Haque
Power Plant Planning, Implementation,
Operation and Supervision.
Dr Maminul
Haque River Morphology
Sarker
Md Abdur Razzaque Power Plant Planning, Implementation,
Sarder
Operation and Supervision.
Dr.SMA Rashid
Wildlife biodiversity, Ecological
Assessment, Sundarbans Biodiversity,
Environmental Assessments
Ashoke Kumar Das
Fisheries Resources Assessment and
Management, Environmental Assessments
Dr Anil Chandra Aich
Agricultural
and
Social
Resources
Assessment, Environmental Assessments
Dr Dilruba Ahmed
Socio-economic
Assessments,
Environmental Assessments, Health and
Safety Assessment
Ms Halima Neyamat
Environmental
Acts,
Rules,
and
Regulation
Most Nazneen Akter
Environmental Engineering
Md Rayan Hosaain
Mohammad
Rahman

Field Survey
Environmental
Masudur Field Survey
Environmental

Position Assigned
Environmental Expert
and Team Leader
Water
Engineer

Resources

Electrical Engineer
Morphologist
Mechanical Engineer
Ecologist

Fisheries Specialist
Soil and Agriculture
Specialist
Socio-Economist

Environmental
Law
Specialist
Junior Environmental
Engineer
and Data Collection for Field Researcher
Assessments
and Data Collection for Field Researcher
Assessments

In addition, to the above mentioned professionals some additional professionals listed below
were also engaged in this study to complete it within the stipulated time.
Area of Expertise
Name of the
Assigned designation
professional
Dr. K B Sajjadur
Review of the Final EIA Report
Environmental Specialist
Rasheed
Environmental Assessments, Water
Water Resources
Md. Waji Ullah
Resources Assessments, Planning,
Management Expert
Water Quality Assessment
Md. Maqbul-E-Elahi

Energy policy Assessment Risk and Primary Energy Expert
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Name of the
professional

Area of Expertise

Assigned designation

hazard assessment
Kazi Kamrull Hassan

Md. Shibly Sadik

Environmental Assessments, Water
Resources Assessments, Planning, Water Resources Specialist
Water Quality Assessment
Environmental Assessments (IEE, EIA,
ESHIA, etc), Environmental Auditing
and
Inspection,
Air
Quality Environmental
Specialist
Assessment, Air Pollution Dispersion and Project Leader
Modeling,
Project Management

Pronab Kumar Halder

Environmental Quality and Auditing

Environmental Specialist

Sabria Afrin

Environmental Health and Safety

Environmental
Specialist

Fisheries
Resources
Assessment,
Environmental Assessment
Environmental Assessments, Water
Shahriar Rahman
Resources Assessments
Field Survey and Data Collection for
Md Rashedul Alam
Environmental Assessments
Environmental Policy, Legislation and
Syeda Mohsina Muhit
Act
Biodiversity Assessment, Ecological
Md. Sharif Hossain
Survey,
and
Ecological
Impact
Sourav
Assessment
Md. Golam Mustafa

Monitoring

Jr. Fisheries Biologist
Jr. Environmental Specialist
Jr.
Socio-economic
Specialist
Jr. Occupational Health and
Safety Specialist
Jr. Ecologist and Wildlife
biologist

1.8 Report format
The report fulfills the requirements of EIA study under ECR, 1997 and has been prepared in
accordance with the ToR approved by the DoE. The report contains thirteen chapters and
the chapter details are outlined below:
Chapter 1 describes the introduction containing background, objectives of the EIA study,
limitations, scope of the study and list of the members of EIA study team.
Chapter 2 is on policy, legal and administrative framework describing the relevant policy and
legal frameworks for the EIA process.
Chapter 3 contains details of approach and methodologies used to complete the EIA study.
Chapter 4 describes the detail analysis for evaluation of alternative sites including the
methodology followed
Chapter 5 .covers detailed project description of the proposed power plant.
Chapter 6 describes the environmental and social baseline conditions with detail on physical
environment, water resources, land resources, agricultural resources, fisheries, ecosystem
and socio-economic condition.
10
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Chapter 7 is on the important environmental and social components of the physical
environment, water resources, land and agriculture, fisheries, ecosystem and socioeconomic condition.
Chapter 8 presents all the predicted impacts of the project during pre-construction,
construction and post-construction phases and evaluates all the predicted impacts as per
DoE suggested methodology.
Chapter 9 evaluated all the identified impacts
Chapter 10 identifies mitigation measures and responsible institutes
Chapter 11 outlines all possible hazards and risks associated with the proposed thermal
power plant, and also suggests safety requirements.
Chapter 12 describes the Environmental Management Plan (EMP) with mitigation measures
for minimizing the effect of the negative impacts and enhancement measures for increasing
the benefits of the positive impacts and a monitoring plan.
Chapter 13 describes the Environmental Monitoring Plan
Chapter 14 describes the benefit and cost assessment of the power plant project
Chapter 15 comprises public consultation and disclosures conducted at different sites of the
study area.
Chapter 16 is the concluding chapter of the EIA report with conclusion and
recommendations.
Chapter 17 lists all references cited in the report.
In addition, Environmental Standards, Site Clearance Certificates, Letter from CAAB
regarding no objection certificate, a photo album, etc are attached as Annexes.
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Chapter 2: Policy, Legal and Administrative Framework
The Government of Bangladesh proposed to establish a coal based thermal power plant 2x
(500-660) MW capacity in Khulna, which is expected to curtail the national generation
shortfall apart from expediting the industrialization process. To do so the respective
authority required to conduct Initial Environmental Examination (IEE) and Environmental
Impact Assessment (EIA) as it is obligatory under the national law of Bangladesh. According
to the Environment Conservation Act, 1995, no industrial unit or project will be established
or undertaken without obtaining an Environmental Clearance Certificate from the
Department of Environment.
Along with the environmental assessment, relevant legal provisions, policies, strategies and
institutional issues of planned projects/industries are very important for any project
proponent or developer before they actually execute a program or plan. The proponent has
to be well aware of these requirements and comply with the provisions as applicable and
necessary. Before initiating any development project, it is hence required to obtain
environmental clearance from the Department of Environment. The activities of the
proposed coal based thermal power plant project of Bangladesh Government fall under the
‘red’ category according to the Bangladesh Environment Conservation Rules; 1997 and
therefore need to conduct IEE and EIA studies to obtain site/location and environmental
clearance from the Department of Environment.
In respect of legal obligations and policy guidelines under the EIA study of the coal based
power plant in Khulna the following activities have been carried out:


Identification of national legal obligations in relation to the interventions which will
be required to review under the EIA study of the proposed thermal power plant;



Exploration of the national legislative provisions and policy guidelines on
environmental sectors;



Identification of the international legal obligations and relevant provisions of
multilateral environmental agreements related to the proposed project interventions;



Exploration of national and international legal provisions on coal and power plant
development sector; and



Identification of the standard guidelines at regional and international level related to
the thermal power plant setup.

National laws, by-laws and official resolutions relevant to coal based thermal power plant
installation, operation and maintenance and associated activities have been identified under
this study. Under the national legal framework the proposed intervention needs to comply
with the environmental legislations of the country and needs to fulfill the requirements to
obtain required permissions to implement these activities.
As per the requirement, IEE report was prepared and submitted to the Department of
Environment for the purpose of obtaining Site/Location Clearance Certificate and
accordingly, DoE issued the Location Clearance Certificate on 23 May 2011. In this present
EIA report, the provisions of laws and policies presented in the IEE have been further
updated and reconciled with the Department of Environment’s expectation, Power
Development Board’s comments on IEE reports, requirements of the feasibility study team,
13
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local people’s perception and expert opinion of the local Government Authority and ToR
approved by the DoE.
2.1 Applicable Policies and Legal Provision
All legal provisions relevant to environmental protection applicable to the planning,
construction, operation and coal transportation were identified under the scope of the EIA.
Table 2.1 below summarizes all relevant legal provisions:
Table 2.1: National Legal provisions applicable to the proposed power plant for
ensuring environmental protection
Issue
Governance of Power
Generation and
Management System
Coal Sourcing
Coal Transportation

Prevention of
pollution, and
Protection of
Environment,
Sundarbans and
Protected Areas

Health and Safety

Procurement in
Bangladesh
Transport, Handling
and Storage of
Dangerous Goods

Bangladeshi Legislation or Regulation

































Bangladesh Energy Regulatory Commission Act, 2003
Power System Master Plan, 2010
National Energy Policy
Bangladesh Coal Policy (Draft)
Master Plan on Coal Power Development, 2010
Import and Export Control Act, 1950
Terrestrial Water and Maritime Zones Act 1974 & Rules 1977
The Ferries Act, 1885
Ports Act, 1908
Bangladesh Merchant Shipping Ordinance 1983
The Prevention of the Interference With Aid to Navigable
Waterways Ordinance, 1962
Mongla Port Authority Ordinance, 1976
Chittagong Port Authority Ordinance, 1976
Mongla Port Authority Ordinance, 1976
Chittagong Port Authority Ordinance, 1976
Ports Act, 1908
The Forests Act, 1927
Environment Conservation Act, 1995 and the Amendments
Thereafter
Environment Conservation Rules, 1997
The Environment Court Act, 2000
Fatal Accidents Act, 1855
Dock Laborers Act, 1934
Dangerous Cargoes Act, 1953
Imports and Exports (Control) Act, 1950
Public Safety Ordinance, 1953
The Explosives Act, 1884
Fire prevention and Extinguish Act, 2003
The Public Procurement Regulations, 2003 and Revisions
thereafter
Environment Conservation Act, 1995 (Amendments
thereafter)
Ports Act, 1908
Petroleum Act, 1934
Dangerous Cargoes Act, 1953
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2.2 National Environmental Legal Provisions in Connection with Setup,
Operation & Maintenance
The Environment Conservation Act of 1995 is the key legislation in relation to environment
protection in Bangladesh. This Act has been promulgated for environment conservation,
standards, development, pollution control, and abatement. It has repealed the Environment
Pollution Control Ordinance of 1977. The Act has been subsequently amended in 2000,
2002, 2007 and latest amendments done up to year 2010. The main objectives of the Act
are:


Conservation and improvement of the environment and



Control and mitigation of pollution of the environment

The main strategies of the Act can be summarized as:


Declaration of ecologically critical areas and restriction on the operations and
processes, which can or cannot be carried/initiated in the ecologically critical areas



Regulations in respect of vehicles emitting smoke harmful for the environment



Environmental clearance



Regulation of the industries and other development activities’ discharge permits



Promulgation of standards for quality of air, water, noise and soil for different areas
for different purposes



Promulgation of a standard limit for discharging and emitting waste and



Formulation and declaration of environmental guidelines

According to the law before setting up any new project/interventions by the Government/
non government agencies/public, the proponents are required to obtain respective clearance
from the Department of Environment. Under the Environment Conservation Rules 1997, the
project promoter must obtain site clearance from the Director General of Department of
Environment. An appeal procedure does exist for those promoters who fail to obtain
clearance. The Department of Environment executes the Act under the leadership of the
Director General.
Under the Environment Conservation Act, 1995 the first set of rules promulgated is the
Environment Conservation Rules, 1997. The Rules have provided categorization of
industries/ projects, hence identified types of environmental assessments needed against
respective categories of industries/projects. The Environment Conservation Act
(Amendment), 2000 provides responsibility for compensation in cases of damage to
ecosystems: (1) The polluter pay principle is included herein, (2) increased provision of
punitive measures both for fines and imprisonment and (3) fixing authority on cognizance of
offences.
The Bangladesh Environment Conservation Act (Amendment), 2002 elaborates on: (1)
restriction on polluting automobiles, (2) restriction on the sale and production of
environmentally harmful items like those that polythene bags, (3) assistance from law
enforcement agencies for environmental actions, (4) break up of punitive measures and (5)
authority to try environmental cases.
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The Environmental Rules are not explicit for various oil and gas exploration interventions.
Rather, this is covered under the broader heading of “exploration, extraction and distribution
of mineral resources” under the ‘Red’ category projects.
So far the Rule has been updated three times - February and August 2002 and April 2003.
2.2.1

Procedure to Obtain Environmental Clearance Certificate

According to the Section 12 of the Environment Conservation Act 1995 no industrial unit or
project will be established or undertaken without obtaining, in the manner prescribed by the
Environment Conservation Rules 1997, an Environmental Clearance Certificate from the
Director General. Therefore, every development projects/industries which are specified
under the Schedule – 1 of the Environment Conservation Rules 1997 require obtaining site
and environmental clearance from the Department of Environment. According to the Rule 7
(1) of the Environment Conservation Rules 1997; for the purpose of issuance of
Environmental Clearance Certificate (ECC),
every
industrial units or projects,
in
consideration of their site and impact on the environment and will be classified into the four
categories and they are:
Class A:

Green

Class B:

Orange-A

Class C:

Orange-B

Class D:

Red

The projects/ industries are included under these four categories as specified above have
been described in Schedule – 1 of the Environment Conservation Rules 1997.The proposed
coal based thermal power plants 2 x 660 MW of the Government of Bangladesh falls under
the Class-D i.e. the ‘Red Category’. For projects under this category, it is mandatory to carry
out Environmental Impact Assessment (EIA) including Environmental Management Plan
(EMP) and where necessary develop a Resettlement Plan for getting environmental
clearance from the Department of Environment. The Rules provide the application procedure
for obtaining site and environmental clearance and the application procedure of Red
category. According to the Sub-Rule 7(6)(d) of Environment Conservation Rules 1997, the
Bangladesh Power Development Board (BPDB) is required to pursue the following steps to
obtain the environmental clearance from Department of Environment to install coal based
thermal power plants:
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Application to DoE

GREEN

The application should enclose:

The application should enclose:

i. General information;

i. General information;

ii. Description of raw materials &
finished products

ii. Description of raw materials &
finished products

iii. An NOC

ORANGE B

ORANGE A

iii. An NOC

The application should enclose:
i. Feasibility Study Report (for
proposed industry/project);
ii. IEE (for proposed
industry/project);
iii. Environmental Management
Plan Report (for existing
industry/project;
iv. An NOC
v. Pollution
vi. Outline or relocation plan; etc.

RED
The application should enclose:
i. Feasibility Study Report (for
proposed industry/project);
ii. IEE (for proposed
industry/project);
or
EIA (on the basis of the ToR)
iii. Environmental Management
Plan Report (for existing
industry/project;
iv. An NOC
v. Pollution plan;
vi. Outline or relocation plan; etc.

iv. Process flow diagram, layout
plan, effluent disposal system
etc.

Obtaining Environmental
Clearance

Obtaining Site Clearance

Such a clearance will be
subject to renewal after each
three-year period

Applying for Environmental
Clearance

Obtaining Site Clearance

Obtaining Site Clearance

Obtaining Environmental
Clearance

Applying for Environmental
Clearance

Applying for Environmental
Clearance

Such a clearance will be
subject to renewal after each
one-year period

Obtaining Environmental
Clearance

Obtaining Environmental
Clearance

Such a clearance will be
subject to renewal after each
one-year period

Such a clearance will be
subject to renewal after each
one-year period

Figure 2.1: Process for obtaining Clearance Certificate from Department of
Environment
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Steps for obtaining Environmental Clearance Certificates after obtaining site clearance
1

Report on the feasibility of the project

2

EIA report prepared on the basis of terms of reference
previously approved by the DoE, along with the Layout Plan
(showing location of Effluent Treatment Plant), Process Flow
Diagram, design and time schedule of the Effluent
Treatment Plant of the unit or project,

3

No objection certificate of the local authority:

4

Emergency plan relating to adverse environmental impact
and plan for mitigation of the effect of pollution;

5

Outline of relocation, rehabilitation plan (if applicable);

6

Other necessary information (where applicable);

BPDB obtained the site clearance to the Director General, Department of Environment in
FORM 3 specified under the Environment Conservation Rules 1997 accompany with the IEE
report. After math, BPDP move to get the environmental clearance certificates according to
the procedural of EIA submission. The respective authority after receiving an application in
relation to an industrial unit or project of Red Category, the EIA report along with the time
schedule and ETP design will decide and reply within sixty working days, be approved or the
application shall be rejected mentioning appropriate reasons; ( under clause (d) of sub-rule
(9))
2.2.2

Protected areas

Under the Environment Conservation Act 1995 and the Forest Act 1927 the territory (10km
from the boundary of the Reserve Forest) of the Sundarbans has been declared as protected
area and hereby been restricted certain activities in and around the Sundarbans. Under the
Forest Act, the Sundarbans is declared as Reserve forest where no commercial activities and
damage to forest and wildlife resources will be caused.
“The Government shall take the following factors into consideration while declaring any area
as Ecologically Critical Area under sub-section (1) of section 5:-

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)
k)
l)

human habitat
ancient monument
archeological site
forest sanctuary
national park
game reserve
wild animals habitat
wetland
mangrove
forest area
bio-diversity of the relevant area; and
Other relevant factors.”
{Environment Conservation Rules 1997 Sub-Rule (1) of Rule 5}:
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Under this Section 5 (1) of the Environment Conservation Act 1995, the Ministry of
Environment and Forest through an Official Gazette Notification on 30-08-1999 declared 10
km area surrounding the Sundarbans Reserve Forest area as Ecological Critical Area. Upon
declaring Ecologically Critical Area, all activities except those permitted by the law are
prohibited in the specified area. Setting up industries/ implement project which cause soil,
water, air and noise pollution in the specified area are prohibited activity among others. The
activities which cause damage/adversely impact on biodiversity, forest resources, wildlife,
fisheries and other aquatic resources are also prohibited by the law.
2.2.3

Effluent discharge

The proposed project might emit different types of gaseous pollutants, noise, liquid and
solid waste to the surrounding environment. Schedule 2 to 11 of the Rule has been
established to regulate uncontrolled emission (Annex I). The specific standards that must be
obliged in installing the proposed project are given in Table 2.2
Table 2.2: Standard for different effluent as in Environment Conservation Rules,
1997 and its subsequent amendment, 2005
Components/ Standard as in ECR, 1997 Remarks
Parameter
and Amendment 2005
Standard to be maintained for Air Emission
SPM (2005)
200 μg /Nm3 (8-hr)
SO2 (2005)
80 μg /Nm3 (Annual)
No specific regulation is defined in ECR,
1997 and 2005 for Coal based power
3
365 μg /Nm (24-hr)
plant. Ambient air quality standard, (80
μg/Nm3)2 might be applied. Besides,
World Bank Standard is 0.2 TPD for each
MW for first 5,00 MW and plus 0.10 TPD
for each additional MW and the
concentration should not to exceed 2,000
μg /Nm3
Sulfuric
acid 50 μg/Nm3
mist (1997)
NO2 (2005)
100 μg /Nm3 (Annual)

CO

Ambient standard for NO2 i.e., 100
μg/Nm3 might be applied for proposed
power plant.
World Bank sets concentration standards
40 μg/Nm3 for NO2 emission from power
plant
In response to Climate Change issues
CO2 emission and Bangladesh position
on international platform, we might

10 μg /Nm3 (8-hr)

2

The unit is corrected from ECR, 1997. In ECR, it has been written as microgram per cusec meter
which is not correct as there is no unit like cusec meter. However, the correction has been made
based on EIA report of Meghnaghat Power Station (Mott Ewbank Preece, 1997) accepted by
Department of Environment, Bangladesh.
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Components/ Standard as in ECR, 1997 Remarks
Parameter
and Amendment 2005
choose less carbon emitting technology.
Supercritical emits less Carbon than other
existing technology.
Standard for Liquid waste
Sewerage
Schedule 9 of the Rule states The Schedule is attached in Annex I
waste (1997)
the details of the standards for
Sewerage waste
Cooling water No specific standard for Temperature standard defined in the
discharge
cooling water.
Schedule is 400C during Summer and
(1997)
However, Standard for project 450C during winter should be lower and it
waste to be discharged in must be equal to ambient water
Inland
surface
water temperature considering ecology of the
(Schedule 10 of the Rule) river. EIA suggests temperature should
might be applied.
be maximum 20 C above the ambient
water temperature.
Other
liquid As stated in Schedule 9 of the The Schedule is attached in Annex I
waste
rule
Noise as stated in Schedule 4
Day time noise 50 dB (A)
Standard for Residential area shall be
level
applied in case of the Rampal site of the
project
Night
time 40 dB (A)
noise level
Source: Environment Conservation Rule, 1997
The National Water Policy 1999 states that the standards of effluent disposal into common
water courses will be set by Water Resource Planning Organization in consultation with DoE.
The Power Development Board is required to consider this matter and inform the concerned
authority setting standard of the waste water which will be disposed into the nearby water
sources.
2.2.4

Stack Height

The Schedule 11: Standards for Gaseous Emission from Industries or Projects, of the
Environment Conservation Rules 1997, provides that the lowest height of stack for
dispersion of sulfuric acid for 500 MW or above capacity coal based power plant is 275
meter. This standard has been established based on dispersion of SO2 considering that the
stack will emit the pollutants above the inversion layer of the air.
Capacity of the Power Plant

Lowest height of stack

500 Megawatt or above

275 meter

200 to 500 Megawatt

200 meter

Under the Manual of Aerodrome Standard, 2005 of Civil Aviation of Bangladesh, height of
any structure within seven nautical miles is restricted up to 500 ft. The proposed site is
located near the Khanjahan Ali Airport of Mongla. As the stack of the proposed power plant
is located at a distance of seven nautical miles away from the runway centerline and the
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airport is in site development phase, The Civil Aviation Authority of Bangladesh has given no
objection certificate to Power Development Board for the proposed power plant with some
condition. The No Objection Certificate obtained from the Civil Aviation Authority of
Bangladesh has been attached with the report.
2.2.5

Site location

As per the Rule, no industry shall be constructed within the 10 km extended zone of the
Sundarbans. The proposed power plant site is located 4 km away from the 10 km extended
zone of ECA. Therefore, the project obliges the Rules for protecting the Sundarbans.
2.3 Compliance under the National Laws
2.3.1

The Forest Act, 1927 & Amendment Act 2000

The proposed location of the coal fired power plant in Khulna is situated around 14 km away
from the Sundarbans Reserve Forest. Therefore, it is pertinent to review forest related laws
and by-laws of the country to identify possible conflicts among the proposed project
interventions and rule of law. The Forest Act, 1927 is the first and omnibus law of the land
on forestry. It provides for reserving forests over which the Government has an acquired
property right. The proposed interventions of Bangladesh Power Development Board comply
with this piece of legislation.
According to the Act the Government (Forest Department) can prohibit certain activities in
the declared Reserved Forest area such as any intervention kindles, keeps or carries any
fire; trespasses or pastures cattle, or permits cattle to trespass; causes any damage by
negligence in felling any tree or cutting or dragging any timber; etc.

“26. Acts prohibited in such forests. (1) Any person who, in a reserved forest(a) Kindles, keeps or carries any fire except at such seasons as the Forest-Officer
may notify in this behalf;
(b) Trespasses or pastures cattle, or permits cattle to trespass;
(c) causes any damage by negligence in felling any tree or cutting or dragging any
timber;
(d) quarries stone, burns lime or charcoal, or collects, subjects to any manufacturing
process, or removes any forest produce other than timber; or who enters a reserved
forest with firearms without prior permission from the Divisional Forest Officer
concerned, shall be punishable with imprisonment for a term which may extend to
six months and shall also be liable to fine which may extend to two thousand taka, in
addition to such compensation for damage done to the forest as the convicting Court
may direct to be paid.”
The proposed intervention should not carry out any such activities that may cause damage
or adversely impact on the natural resources including wildlife of the Sundarbans Reserve
Forest.
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2.3.2

The Penal Code, 1860

The Penal Code of 1860 has some valid provisions related to pollution management,
environment protection and protection of health and safety. Chapter XIV of the Penal Code
provides offences affective public health, safety, convenience, decency and morals: Section
277: Falling Water or Public Spring or Reservoir; Section 278: Making Atmosphere Noxious
to Health; Section 284: Negligent Conduct with Respect to Poisonous Substance; Section
285: Negligent Conduct with Respect to Fire or Combustible Matter; and Section 286:
Negligent Conduct with Respect to Explosive Substance.
According to the Section 277, whoever voluntarily corrupts or fouls the water of any public
spring or reservoir, to render it less fit for the purpose for which it is ordinarily used will be
punished under the law.
According to the Section 278 whoever voluntarily vitiates the atmosphere in any place so as
to make it noxious to the health of persons in general dwelling or carrying on business in the
neighborhood or passing along a public way will get punishment.
2.3.3

The Acquisition and Requisition of Immovable Property Ordinance (1982)

This Ordinance has replaced the Land Acquisition Act of 1894 and the East Bengal
(Emergency) Requisition of Property Act of 1948. The Ordinance governs acquisition and
requisition by the government of immovable property for any public purpose or in the public
interest. It may be noted that contrary to the previous Acts (i.e. Act XIII of 1948); this
Ordinance deals only with immovable property.
The Ordinance has well-defined procedures regarding payment of compensation for an
acquired piece of land. If, for example, the land is used for rice growing, then an amount
equivalent to approximately 1.5 times the market value of a given variety of rice (e.g.,
paddy) that is currently being (or could be) produced annually is fixed as a yearly lease
value. In case of outright purchase (carried out on a 99-year lease), the compensation-value
of acquired land varies widely according to the locality, soil fertility, and access to
transportation and related infrastructure factors. The current compensation and
resettlement provisions are however inadequate both in terms of timing of payments and
quantum. The procedures involved are cumbersome and time consuming and often causes
hindrance to the smooth execution of the project. Legal provisions covering adequate
compensation to the project affected persons, particularly disadvantaged groups such as
women & squatters and such other vulnerable groups are yet to be framed.
2.3.4

The Protection and Conservation of Fish Act 1950

The Protection and Conservation of Fish 1950 was enacted to provide for the protection and
conservation of fish. The law defines ‘Fish’ as all cartilaginous, bony fishes, prawn, shrimp,
amphibians, tortoise, turtles, crustacean animals, mollusks, echinoderms and frogs at all
stages in their life history. Under the Act the Protection and Conservation of Fish Rules was
adopted in 1985. This is a set of rules in line with the overall objectives of the Act. The Rule
5 of the Rules provides that no person shall destroy or make any attempt to destroy any fish
by explosives, gun, bow and arrow in inland waters or within coastal waters. During the
project intervention, it should be noted that if waste effluent is not treated then it may
cause significant damage to the local fishery and thus violate the provision of the law.
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Rule 6 states that no person shall destroy or make any attempt to destroy any fish by
poisoning of water or the depletion of fisheries by pollution, by trade effluents or otherwise
in inland waters.
Therefore the proposed intervention of PDB will need to be carried in such a manner that
the activities do not cause damage or adversely impact the inland waters or within coastal
waters fisheries.
2.3.5

Civil Aviation Ordinance 1960 & Civil Aviation Rules, 1984

The Civil Aviation Ordinance 1960 was made to make better provisions for the control of
manufacture, possessions, use, operation, sale, import and export of aircraft, the control
and regulation of air transport services, and the control and development of aerodromes in
the country. It repealed the Aircraft Act, 1934 (XXII of 1934).
Present legal regulatory framework for civil aviation activities in Bangladesh is the Civil
Aviation Rules, 1984 and the Air Navigation Orders issued by the Chairman under this rule.
All civil aviation activities in Bangladesh are regulated by the Civil Aviation Rules, 1984 which
was made and promulgated by the Government in exercise of the powers conferred by
sections 4, 5, 7 and 8 of the Civil Aviation Ordinance, 1960 (XXXII of 1960), section 10 of
the Aircraft (Removal of Danger to Safety) Ordinance, 1965 (Xll of 1965), section 4 of the
Telegraph Act, 1885 (Xlll of 1885) and in suppression of the Aircraft Rules, 1937 and the
Airport Obstruction Clearance Rules, 1981. This set of rules elaborately dealt with personnel
(pilot, flight engineer, air traffic controller, aircraft maintenance engineer etc.) licensing,
airworthiness requirements, operation of aircraft, rules of the air, air transport services;
construction height of the surrounding infrastructure etc. Much of today’s operational
responsibilities and functions of CAAB are defined and formulated in these Rules.
The proposed location of the Khulna Power Plant project is near the proposed international
airport’s location. Therefore, the national civil aviation rules and regulations need to be
reviewed to avoid any violation of rules of law. The civil aviation law demarcated two zones
adjacent to airport runway and provided the specified height of infrastructures in the
specified zones.
2.3.6

Ports Act, 1908

The Ports Act 1908 was adopted to consolidate the enactments relating to Ports and port
charges. The administering authority is the Ministry of Shipping. Subject to this Act, a
Conservator is appointed to each port. Now, the Mongla Port’s Harbor Master is acting as
Conservator of Mongla Port and administers the provisions of the Act for the Port.
Specific environmental management provisions of the Act are given under s.21 (1) which
prohibits the discharge of ballast, rubbish and oil into any port or adjacent areas. Under s.31
of the Act, the movement of vessels of 200 tons or more cannot enter, leave or be moved
within any port without having a pilot on board. In addition, no vessel of more than 100
tones is to enter, leave or be moved within any port without having a pilot, unless authority
to do so has been given in writing. The lawful use of infrastructure such as piers and
moorings, and ensuring navigable waters are not obstructed is detailed under s.10, whereas
s.21 prohibits interference with buoys, beacons and moorings. Unless permission has been
granted by the Conservator, any action that causes or may cause injury to the bank or shore
is prohibited under s.30 (1).
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2.3.7

Mongla Port Authority Ordinance, 1976

The Mongla Port Authority (MPA) Ordinance 1976, under the Ministry of Shipping,
Government People’s Republic of Bangladesh established the MPA. The Ordinance provides
the MPA with the authority, function and jurisdiction over docks (wharves, warehouses,
railways, piers, bridges, and other works) and vessels (including any ship, barge, boat, or
raft designed or used for the transport by water of passengers or goods) within the port
limits. The MPA also has authority to reclaim or excavate any part of the bank or bed of the
river, to construct, maintain and operate dredgers and appliances for clearing, deepening
and improving the bed of the river, and to construct, maintain and operate all means and
appliances for berthing, loading and discharging vessels. The MPA’s authority also extends
to improvements made to the land and riverbank of its existing Port at Khulna (Roosevelt
Jetty).
Under s.18 of the Act, the MPA may permit any person to make, erect or fix below high
water-mark within the Port any dock, pier, erection or mooring. This provision may apply at
Akram Point if moorings are established for securing barges or the floating transfer vessel
(FTV).
The MPA also has the authority to issue fines for the pollution of water or environment by
throwing or allowing into the water, bank or land, any goods, ballast, ashes or any other
material that leads to pollution.
2.3.8

Environment Conservation Act (1995, Amended in 2000 & 2002)

The Bangladesh Environment Conservation Act of 1995 (ECA ’95) is currently the main
legislation in relation to environment protection in Bangladesh. This Act is promulgated for
environment conservation, environmental standards development and environment pollution
control and abatement. It has repealed the Environment Pollution Control Ordinance of
1977.
The main objectives of ECA ’95 are:

Conservation and improvement of the environment; and

Control and mitigation of pollution of the environment.
The main strategies of the Act can be summarized as:








Declaration of ecologically critical areas and restriction on the operations and processes,
which can or cannot be carried/initiated in the ecologically critical areas;
Regulations in respect of vehicles emitting smoke harmful for the environment;
Environmental clearance;
Regulation of the industries and other development activities’ discharge permits;
Promulgation of standards for quality of air, water, noise and soil for different areas for
different purposes;
Promulgation of a standard limit for discharging and emitting waste; and
Formulation and declaration of environmental guidelines

Before any new project can go ahead, as stipulated under the rules, the project promoter
must obtain Environmental Clearance from the Director General. An appeal procedure does
exist for those promoters who fail to obtain clearance. Failure to comply with any part of this
Act may result in punishment to a maximum of 3 years imprisonment or a maximum fine of
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Tk. 300,000 or both. The Department of Environment (DOE) executes the Act under the
leadership of the Director General (DG).

Environmental Conservation Act (Amendment 2000)
This amendment of the Act focuses on: (1) ascertaining responsibility for compensation in
cases of damage to ecosystems, (2) increased provision of punitive measures both for fines
and imprisonment and (3) fixing authority on cognizance of offences.

Environmental Conservation Act (Amendment 2002)
This amendment of the Act elaborates on: (1) restriction on polluting automobiles, (2)
restriction on the sale and production of environmentally harmful items like polythene bags,
(3) assistance from law enforcement agencies for environmental actions, (4) break up of
punitive measures and (5) authority to try environmental cases.

Environmental Conservation Act (Amendment 2010)
This amendment of the act introduces new rules & restriction on: a) Ensure proper
management of hazardous wastes to prevent environmental pollution and Health Risk, b) No
remarked water body cannot be filled up/changed; in case of national interest; it can be
done after getting clearance from the respective department; and c) Emitter of any
activities/incident will be bound to control emission of environmental pollutants that exceeds
the existing emission standards.
2.3.9

The Environment Conservation Rules, 1997

These are the first set of rules, promulgated under the Environment Conservation Act of
1995 (so far there have been three amendments to this set of rules - February and August
2002 and April 2003).
The Environment Conservation Rules of 1997 has provided categorization of industries and
projects and identified types of environmental assessments needed against respective
categories of industries or projects.
Among other things, these rules set (i) the National Environmental Quality Standards for
ambient air, various types of water, industrial effluent, emission, noise, vehicular exhaust
etc., (ii) the requirement for and procedures to obtain environmental clearance, and (iii) the
requirement for IEE and EIA’s according to categories of industrial and other development
interventions.
2.3.10 The Environment Court Act, 2000
The Environment Court Act, 2000 provides for the establishment of environment courts and
matters incidental thereto. This act also provides the jurisdictions of environment court,
penalty for violating court’s order, trial procedure in special magistrate’s court, power of
entry and search, procedure for investigation, procedure and power of environment court,
authority of environment court to inspect, appeal procedure and formation of environment
appeal court.
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2.3.11 The Fatal Accidents Act, 1855
An Act to provide compensation to families for loss occasioned by the death of a person
caused by actionable wrong. It is mentioned in s.1, whenever the death of a person shall be
caused by wrongful act, neglect or default, and the act, neglect or default is such as would
(if death had not ensued) have entitled the party injured to maintain an action and recover
damages in respect thereof, the party who would have been liable if death had not ensued
shall be liable to an action or suit for damages, notwithstanding the death of the person
injured, and although the death shall have been caused under such circumstances as
amount in law to felony or other crime.
2.3.12 The Dock Laborers Act, 1934
An Act to give effect in Bangladesh to the Convention concerning the protection against
accidents of workers employed in loading and unloading ships. It is stated in s.5(1), the
Government may make regulations providing for the safety of working places on shore and
of any regular approaches over a dock, wharf, quay or similar premises which workers have
to use for going to or from a working place at which the processes are carried on, and for
the lighting and fencing of such places and approaches, prescribing the measures to be
taken in order to prevent dangerous methods of working in the stacking, unshackling,
stowing and unstaring of cargo, or handling in connection therewith, prescribing the
precautions to be observed when the workers have to work where dangerous or noxious
goods are, or have bee, stowed or have to deal with or work in proximity to such goods.
It is mentioned in s.9, any person who unless duly authorized, or in case of necessity,
removes any fencing, gangway, gear, ladder, life-saving means or appliance, light, mark,
stage or other thing required to be provided by or under the regulations made under this
Act; or having in case of necessity removed any such fencing, gangway, gear, ladder, lifesaving means or appliance, light, mark, stage or other thing, omits to restore it at the end of
the period for which its removal was necessary; shall be punishable with fine which may
extend to five hundred taka.
2.3.13 The Dangerous Cargoes Act, 1953
The Dangerous Cargoes Act, 1953 was enacted to provide provisions related to the safety of
ports in respect of the transit, working and storage of dangerous cargoes. Relevant
provisions include s.3 (which deals with explosives and fires on vessels), s.6 (safety of
vessels imports) and s.9 (enforcement). The concerned authority is the Deputy Conservator
of the Port, Board of Trade or the Ministry of Communication and the Chief of Naval Staff.
2.3.14 The Fire Services Ordinance 1959
The Fire Services Ordinance 1959 also states that the owner needs to obtain a license under
the Ordinance before using premises as a warehouse. In addition, under this Ordinance the
Government by order no. HSLG/SVII/1R-1/60/295 dated 3rd June 1960 declared that any
stock of coal exceeding four tones shall be considered to be a fire risk.
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2.3.15 Land acquisition and Resettlement action plan 1982
This Ordinance is called, the Acquisition and Requisition of Immovable Property Ordinance,
1982; the people republic of Bangladesh (GoB). It is expedient to consolidate and amend
the law relating to acquisition and requisition of immovable property and to provide for
matters connected there with and ancillary. There are major two parts in the ordinance i.e.
part i: acquisition and part ii: requisition.
2.3.16 The Bangladesh Petroleum Act, 1974
The Bangladesh Petroleum Act is enabling legislation that allows the Government of
Bangladesh to enter into all aspects of petroleum exploration, development, exploitation,
production, processing, refining and marketing. In addition, the Government is authorized to
enter into Petroleum Agreement(s) with any person(s) for the purpose of petroleum
operations. The duties of such person(s) are:
- To ensure that petroleum operation is carried out in a proper and workman like
manner and in accordance with good oil field practice.
-

To carry out petroleum operation in any area in a manner that does not interfere
with navigation, fishing and conservation of resources.

-

To consider the factors connected with the ecology and environment.

Clause 6(2) of the Act sets out certain details related to environment and safety:
“In particular, and without prejudice to the generality of the foregoing provision, a person
engaged in any petroleum operations shall, in carrying out such operations in any area:


Control the flow and prevent the waste or escape in the area, of petroleum or water;



Prevent the escape in that area of any mixture of water or drilling fluid with
petroleum or any other matter;



Prevent damage to petroleum-bearing strata in any area, whether adjacent to that
area or not; and



Keep separate any petroleum pool discovered in the area.”

Apart from the above the law provides the following obligations:
a) prescribing places where petroleum may be imported and prohibiting its import
elsewhere;
regulating the import of petroleum;
b) prescribing the periods within which licenses for the import of [class I] petroleum
shall be applied for, and providing for the disposal, by confiscation or otherwise, of
any [class I] petroleum in respect of which a license has not been applied for within
the prescribed period or has been refused and which has not been exported;
c)

regulating the transport of petroleum;

d) specifying the nature and condition of all receptacles and pipe-lines in which
petroleum may be transported;
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e) regulating the places at which and prescribing the conditions subject to which
petroleum may be stored;
f) specifying the nature, situation and condition of all receptacles in which petroleum
may be stored;
g) prescribing the form and conditions of licenses for the import of dangerous
petroleum, and for the transport or storage of any petroleum, the manner in which
applications for such licenses shall be made, the authorities which may grant such
licenses and the fees which may be charged for such licenses; determining in any
class of cases whether a license for the transport of petroleum shall be obtained by
the consignor. consignee or carrier;
h) providing for the granting of combined licenses for the import, transport 18[ ,
storage and distribution] of petroleum, or for any two of such purposes;
i.

prescribing the proportion in which any specified poisonous substance may be
added to petroleum, and prohibiting the import, transport or storage of
petroleum in which the proportion of any specified poisonous substance exceeds
the prescribed proportion;

ii.

regulating the distribution of petroleum;

iii.

prescribing the conditions for the appointment of, and the granting of the
licenses to, agents, dealers and stockiest;

iv.

prescribing the form and conditions of agreement between and agent, dealer or
stockiest and an oil marketing company;

v.

providing for cancellation or restoration of licenses of an agent or a dealer and
of agreement between an oil marketing company and an agent, dealer or
stockiest; and

vi.

Generally, providing for any matter which in its opinion, in expedient for proper
control over the import, transport, storage and distribution of petroleum.”

2.3.17 The Explosives Act, 1884
The Government may for any part of Bangladesh, make rules consistent with this Act
to regulate or prohibit, except under and in accordance with the conditions of a
license granted as provided by those rules, the manufacture, possession, use, sale,
transport and importation of explosives or any specified class of explosives.
Any person manufacturing, possessing, using, selling, transporting or importing an
explosive in contravention of a notification issued shall be punishable with
imprisonment for a term which may extend to ten years and shall not be less than
two years and also with a fine which may extend to fifty thousand Taka, in default of
which with a further imprisonment for a term which may extend to one year, and in
the case of importation by water or land, the owner and master of the vessel or
carriage in which the explosive is imported shall, in the absence of reasonable
excuse, each be punishable with imprisonment for a term which may extend to ten
years and shall not be less than two years and also with a fine with a further
imprisonment for a term which may extend to one year.
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2.3.18 Wildlife Conservation (protection and safety) Act 2012
The government in 1973 framed a law for conservation of the forests. Since the
independence, no effective measure had been taken for conservation of the wildlife.
The existence of a number of animals are now under severe threat as no adequate
measures were taken to protect wildlife in the pre-independence period. Bangladesh
have expressed deep concern about the existing wildlife and a new wildlife law
passed in parliament. The act has been formulated for the conservation and safety of
wildlife to manage the protected areas. The act depicts 10 new types of protected
areas. The bill with many other provisions proposed stern action for violation of the
law. It proposed one-year imprisonment and Taka 50,000 fine for such a violation.
The law also proposed at least two years and highest seven years imprisonment and
minimum Taka one lakh and maximum Taka 10 lakh fine for killing a tiger or
elephant.
2.4 Policy Guidance
Under the study a number of sectoral national policies have been reviewed to identify the
guiding principles which are relevant to the coal based thermal power plant installation,
operation and maintenance activities. The sectoral policies will include energy, environment,
water, forest, transport, import; fisheries etc.
2.4.1

National Environment Policy

The National Environment Policy of 1992 sets out the basic framework for environmental
action, together with a set of broad sectoral action guidelines. The Policy provides the
broader framework of sustainable development in the country. It also stated all major
undertakings, which will have a bearing on the environment; (including setting up of an
industrial establishment) must undertake an IEE and EIA before they initiate the project.
The Policy delineates DoE, as the approving agency for all such IEE and EIA’s to be
undertaken in the country. The policy guidelines of fifteen sectors are stated in the Policy.
Under the ‘energy and fuel sector’ (section 3.4), the use of environmentally sound and less
harmful fuel has been encouraged in Section 3.4.1. Section 3.4.5 provides, ‘Conservation of
country’s fossil fuel reserve and renewable sources of energy’. And section 3.4.6 provides
that EIA should be conducted before implementation of projects for extraction of fuel and
mineral resources.
Under the Environmental Action Plan Section of the Policy and sub-section ‘Fuel and Energy’
provides that:


Section 4.2 “In the rural areas the use of gas, coal, kerosene and petrol as fuel will
be expanded in the rural areas, so that fuel wood, agricultural residues and cow
dung are conserved. This will help the use of agricultural residues, and cow dung
etc. as manure”



Section 4.7 “Appropriate measures will be taken to ensure that extraction,
distribution and use of natural resources such as oil, gas, coal, peat etc. do not
adversely affect air, water, land, the hydrological balance and the ecosystem”.



Section 3: ‘Forest, wildlife and biodiversity’ directs the followings:
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o

Conserve wildlife and biodiversity, strengthen related research and help
dissemination and exchange of knowledge in these areas; and

o

Conserve and develop wetlands and protection of migratory birds.

2.4.2

Draft Coal Policy

The Draft Coal Policy (version 1) was published on 1st December 2005 by the Energy and
Mineral Resources Division of Ministry of the Power, Energy and Mineral Resources. After
that, it was revised several times. The latest one is the Bangladesh Draft Coal Policy, 2010.
The latest Draft Coal Policy (2010) outlines gas shortage, power generation, coal
development, investment for coal sector, import coal, environment etc. in Bangladesh.
Therefore, this policy will become useful data in relating the domestic coal supply. This
policy states that coal will be used for power generation as an alternative fuel to maintain
national energy stability.
2.4.3

Power System Master Plan, 2010

The main objective of this study is to formulate a Master Plan for the attainment of stable
power supply in the People's Republic of Bangladesh up to year 2030 in consideration of the
diversification of fuel resources, including an optimum power development plan, power
system plan, and identification of the potential power plant sites based on the fuel
diversification study. Therefore, this study includes a comprehensive power development
master plan where the study of the fundamental conditions of the development (demand
forecast, procurement of primary energy resources, optimum power development plan,
future optimum power supply structure including the positioning of gas-fired power plants,
and so on) are added.
The power sector was heavily dependent on gas. Even two/three years back almost 90% of
the electricity used to be generated from the natural gas of the country and rest by hydro
electricity and coal. The power sector master plan 2010 has stressed on diversification of the
fuel such as natural gas, coal, furnace oil, diesel etc as well as renewable energy sources.
In this Master Plan, the target composition of power supply as of 2030 is set at 50% for
domestic and imported coal, 25% for domestic and imported (in the form of LNG) natural
gas and 25% for other sources such as oil, nuclear power and renewable energy.
2.4.4

National Environment Management Action Plan 1995

The National Environment Management Action Plan (NEMAP) is a wide ranging and multifaceted plan, which builds on and extends the statements set out in the National
Environment Policy (NEP). NEMAP was developed to address issues and management
requirements for a period between 1995 to 2005 and set out the framework within which
the recommendations of the National Conservation Strategy (NCS) are to be implemented.
NEMAP has the following broad objectives:






Identification of key environmental issues affecting Bangladesh;
Identification of actions necessary to halt or reduce the rate of environmental
degradation;
Improvement of the natural and built environment;
Conservation of habitats and biodiversity;
Promotion of sustainable development; and
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Improvement in the quality of life of the people

One of the key issues in NEMAP regarding the energy sector is “energy conservation
awareness is generally low throughout the country”. NEMAP did not recognize mineral
resources as an important sector and there is no separate discussion on this.
2.4.5

The National Forest Policy (1994)

The National Forestry Policy of 1994 is the revised version of the National Forest Policy of
1977 in the light of the National Forestry Master Plan. The major targets of the Policy are to
conserve the existing forest areas; bring about 20% of the country’s land area under the
afforestation program, and increase the reserve forestland by 10% by the year 2015
through coordinated efforts of GO-NGOs and active participation of the people.
The need of amendments of the existing forestry sector related laws and adoption of new
laws for sect oral activities have been recognized as important conditions for achieving the
policy goals and objectives. The Forest Policy also recognizes the importance of fulfilling the
responsibilities and commitments under international multilateral environmental agreements
2.4.6

The National Energy Policy (1995)

The National Energy Policy provides for utilization of energy for sustainable economic
growth, supply to different zones of the country, development of the indigenous energy
sources and environmentally sounds sustainable energy development programs. The Policy
highlights the importance of protecting the environment by requiring an EIA for any new
energy development project, introduction of economically viable and environment friendly
technology.
One (Section 1.2) of the seven objectives addresses the environment and states, "(vi) to

ensure environmentally sound sustainable energy development programs causing minimum
damage to the environment".
The seven specific policy recommendations are listed under Chapter 1.9.
following three are relevant to the present project:




Of those, the

EIA should be made mandatory and should constitute an integral part of any new energy
development project;
Use of economically viable environment friendly technology is to be promoted; and
Public awareness is to be promoted regarding environmental conservation
2.4.7

The National Water Policy (1999)

The National Water Policy of 1999 was adopted to ensure efficient and equitable
management of water resources, proper harnessing and development of surface and ground
water, availability of water to all concerned and institutional capacity building for water
resource management. It has also addressed issues like river basin management, water
rights and allocation, public and private investment, water supply and sanitation and water
needs for agriculture, industry, fisheries, wildlife, navigation, recreation, environment,
preservation of wetlands, etc.
The Policy states that excessive water salinity in the southwest region is a major deterrent
to industrial growth. In addition, pollution of both surface and groundwater around various
industrial centers of the country by untreated effluent discharge into water bodies is a
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critical water management issue. The Policy suggests that the following matters should be
considered:
a. Zoning regulations will be established for location of new industries in consideration
of fresh and safe water availability and effluent discharge possibilities;
b. Effluent disposal will be monitored by relevant Government agencies to prevent
water pollution;
c. Standards of effluent disposal into common watercourses will be set by WARPO in
consultation with DOE;
d. Industrial polluters will be required under law to pay for the cleanup of water- body
polluted by them.
2.4.8

World Bank’s relevant Policies

The Bank requires environmental assessment (EA) of projects proposed for Bank support to
ensure that they are environmentally sound and sustainable, and thus to improve decision
making. EA is a process whose breadth, depth, and type of analysis depend on the nature,
scale, and potential environmental impact of the proposed project. EA evaluates a project's
potential environmental risks and impacts in its area of influence; examines project
alternatives; identifies ways of improving project selection, sitting, planning, design, and
implementation by preventing, minimizing, mitigating, or compensating for adverse
environmental impacts and enhancing positive impacts; and includes the process of
mitigating and managing adverse environmental impacts throughout project
implementation. EA takes into account the natural environment (air, water and land);
human health and safety; social aspects (involuntary resettlement, indigenous peoples and
physical cultural resources); and trans-boundary and global environmental aspects.
The Bank classifies the proposed project into three major categories, depending on the type,
location, sensitivity, and scale of the project and the nature and magnitude of its potential
environmental impacts.

Category A: The proposed project is likely to have significant adverse environmental impacts
that are sensitive, diverse, or unprecedented. These impacts may affect an area broader
than the sites or facilities subject to physical works.

Category B: The proposed project’s potential adverse environmental impacts on human
population or environmentally important areas-including wetlands, forests, grasslands, or
other natural habitats- are less adverse than those of Category A projects. These impacts
are site specific; few if any of them are irreversible; and in most cases mitigation measures
can be designed more readily than Category A projects.

Category C: The proposed project is likely to have minimal or no adverse environmental
impacts.
Analysis of the relevant policies is summarized in Table 2.3.
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Table 2.3: Summary of the relevant polices
Title and Relevant Provisions to the Project
Obligations of Power Development Board
Scope
Activities

Requirement
of
Power Development
Board

Agricultural Policy, 1999
Agricultural
Policy, 1999

Preserve and develop land productivity

Agricultural
Policy, 1999

Section 2.1 Objective; Preserve existing
biodiversity of different crops

Agricultural
Policy, 1999

Section 12.1 Land Use; Appropriate
measures will be taken in the light of the
Land Use Policy, to stop the trend of shifting
agricultural land into to other due to its use
for non-agricultural purposes.

Power Development Board Should: take appropriate measures
to prevent loss of land fertility in and around project site
during the project implementation period. If not then
compensate the loss.
Power Development Board Should take appropriate measures
to prevent loss of any indigenous crop variety of the project
site Viz. preserve the indigenous crop verity. If not then
compensate the loss.

Extension Department,
Soil Resource
Development Institute
MoA, Bangladesh Rice
Research Institute
(BRRI), BARC

Power Development Board must follow the appropriate land
acquisition procedure as per the GOB

MoA, MoFL

Power Development Board must comply with the government
regulation.

MoEF, MoFL, MoPEMR,
DoE and other relevant
government agencies

Power Development Board should use economically viable
and environmental friendly technology Provide analysis of
alternatives in the EIA report

MoEF, MoFL, DoE

Environment Policy 1992
Environment
Policy, 1992

Environment
Policy 1992

Section 3.2.1 Industry; Adoption of
corrective measures by polluting industries in
phases
Section
3.2.4
Industry;
Encourage
development of environmentally sound and
appropriate technology and initiatives on
research and extension in the fields of
industry. Balance such initiatives with the
best use of labor and provision of proper
wages.

33

Policy, Legal and Administrative Framework

Title and Relevant Provisions to the Project
Obligations of Power Development Board
Scope
Activities
Environment
Policy 1992

Section 3.3.1 Health; Prevent activities,
which are harmful to public health in all
spheres, including development

Environment
Policy 1992

Section 3.3.5 Health;
workplace for workers

Environment
Policy 1992

Environment
Policy 1992

Ensure

healthy

Section 3.4.1 Energy and Fuel
Reduce and discourage the use of those fuels
which pollute the environment and increase
the use of environmentally sound and less
harmful fuels
Section 3.4.2 Energy and Fuel reduce the use
of fuel wood, agricultural residues etc. to
meet energy need and increase the use of
alternative energy sources

Power Development Board should take all appropriate
measures to prevent risky activities that may affect the
public.
Power Development Board should take all appropriate
measures to ensure
healthy workplace for the workers

Power Development Board should use materials other than
fuel wood and
agricultural residue

MoPEMR

MoPEMR

Power Development Board should: Consider the provision for
long term aspects

Environment
Policy 1992

Section 3.4.6 Energy and Fuel; Conduct EIA
before implementing the projects for
extraction of fuel and mineral resources

Power Development Board should conduct EIA

Environment
Policy 1992

DoE, DPHE

MoEF, DoE, MoPEMR,
Local
Government
Institutes

Section 3.4.5 Energy and Fuel
Conserve country's fossil fuel reserves and
renewable sources of energy

Section 3.5.1 Water development; Ensure
environmentally sound utilization of all water
resources
Section 3.5.5 Water development
Keep the rivers, canals, ponds, lakes, haors,
baors and all other water bodies and water
resources free from pollution

MoEF, LGED, DPHE,
Local Administration

Power Development Board must:
Use the fuels in their machinery and vehicles
that reduce pollution in the environment

Environment
Policy 1992

Environment
Policy 1992

Requirement
of
Power Development
Board

Power Development Board should: Ensure conservation of
freshwater resources
Power Development Board should:
Make sure that the nearby water bodies and resources are not
polluted due to project activities.
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Title and Relevant Provisions to the Project
Obligations of Power Development Board
Scope
Activities

Environment
Policy 1992

Environment
Policy 1992

Section 3.6.2 Prevent land erosion, preserve
and increase soil fertility, and expand
activities
for
conservation
and
environmentally sound management of newly
accreted land
Section 3.7.2 Forest; Include tree plantation
programme in all relevant development
activities

Environment
Policy 1992

Section 3.7.3 Forest; Stop shrinkage and
depletion of forest land and forest resources

Environment
Policy 1992

Section 3.7.5 Forest
Conserve wildlife and biodiversity

Environment
Policy 1992

Section 3.7.6 Forest; Conserve and develop
wetlands and protect migratory birds

Environment
Policy 1992

Section 3.8.2 Fisheries; Prevent activities that
diminish the wetlands natural habits of fish

Environment
Policy 1992

Section 3.11.2 Transport and Communication;
Ensure that vehicles and people using roads,
rails, air and inland waterways do not pollute
the environment and take steps to protect
health of the workers running these
transports

Requirement
of
Power Development
Board

Power Development Board should take appropriate measures
to prevent land erosion in the project site.

MoEF, MoFL

Power Development Board should:
Carry out afforestation in and around the project site

MoEF, FD

Power Development Board should: Take appropriate measures
minimize the deforestation around the site

MOEF, FD

Power Development Board should: Take appropriate measures
to prevent loss of the biodiversity and undertake
compensatory measures in case of inevitable damage if any
Power Development Board must:
avoid activities which cause huge damage to wetlands and
destroy the any fish sanctuary or species habitat of
conservation significance
Power Development Board should: Take appropriate measure,
so that the nearby fish habitats are not threatened due to
project activities, viz. do not discharge untreated waste water
into the river
Power Development Board should: Use the vehicles (which is
going to be used during the operation of the project) which
cause less pollution to the environment. Take necessary
measures to protect health of the workers running transports
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Title and Relevant Provisions to the Project
Obligations of Power Development Board
Scope
Activities

Requirement
of
Power Development
Board

Environment
Policy 1992

Section 3.11.3 Transport and Communication;
Control activities in inland ports and
dockyards which cause pollution of water and
the local environment

Power Development Board should: Need to consider this
provision while importing and transporting the coals

MoEF, MoC, Roads and
Highway
Department,
Port Authority,
Inland Water transport
Authority

Environment
Policy 1992

Section 3.12.1 Integrate environmental
consideration into all housing and urban
planning activities and research

Power Development Board should: While setting up the
(proposed) Proposed location town, consider
the integrated
environmental aspects

MoEF

Energy Policy 1996
Energy Policy
1996

Section 1.2 Objective (iv); Ensure sustainable
operation of the energy utilities

Energy Policy
1996

Section 1.2 Objective (v); Rational use of total
energy sources
Section
1.2
Objective
(vi);
Ensure
environmentally sound sustainable energy
development program causing minimum
damage to the environment

Energy Policy
1996

Power Development Board should: Ensure that the project
activities does not hamper the sustainable of operations of
energy utilities in the Proposed location
Power Development Board should: Ensure the coal are used
rationally
Power Development Board must: Consider this provision while
implementing the project viz. ensure minimum damages
caused to the environment

MoPEMR,
Power
Development
Board,
Rural
Electrification
Board
MoPEMR
Hydrocarbon Unit
MoPEMR

Energy Policy
1996

Sectio1. 9 Environmental Conservation
Issues will be considered for all type of fuels
and in each and every step of fuel cycle;
namely, exploration,
appraisal, extraction,
conversion, transportation and consumption.

Power Development Board Should: Need to consider this
provision during their project cycle.

MoPEMR

Energy Policy
1996

Section
7.3
Technology
Assessment,
Necessary arrangements are to be made to
select
appropriate
technologies
i.e.
conversion,
efficiency,
transferability,

Power Development Board should: Consider these (mentioned)
factors while selecting the technologies.

MoPEMR
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Title and Relevant Provisions to the Project
Obligations of Power Development Board
Scope
Activities

Energy Policy
1996

adaptability, environmental effects, cost
should be considered while selecting
technologies
Promote
use
of
economically
viable
environment friendly technology are to be
promoted

Power Development Board should: Use economically viable
and environmental friendly technology

Requirement
of
Power Development
Board

MoPEMR

Energy Policy
1996

Discourage use of fuel wood

Power Development Board should: Use materials other than
fuel wood

MoPEMR

Energy Policy
1996

Section 1.9 (g)
Encourage the use of lead free petrol

Power Development Board should:
Use lead free petrol

MoPEMR

Land Use Policy 2010
Land
Use
Policy 2010

Section 2 (e) Objective Ensure the land use in
harmony with the natural environment.

Land
Use
Policy 2010

Section 2 (i) Objective; Conserve the natural
forest

Land
Use
Policy 2010
Land
Use
Policy 2010

Section 2 (i) Objective; Prevent river bank
erosion
Section 2 (h) Objective; Prevent the land
pollution

Land
Use
Policy 2010

Section 3.4 Land Use; Maintaining a balanced
ecosystem

Power Development Board should: Follow the Government’s
land use plan
Power Development Board must: Compensate for destroying
the natural forest, viz. plantation on the other nearby areas,
reforestation, and plantation on the annulled forest area.
Power Development Board should: Prevent activities that may
cause river bank erosion
Power Development Board should: Take appropriate measures
to prevent/ reduce the land pollution
Power Development Board should: Proper authorization to
utilizing the area (project site) from the concerned authority,
via, seek authorization from the Forest Department for utilizing
the forest land

MoFL and DoE
MoFL, Forest Department
MoFL and MoWR
MoFL and DoE
MoFL, MoWR, Forest
Department and others

The Forest Policy 1994
Forest
Policy 1994

Conserve the natural forest (protected,
reserved and unclassified state forest)

Power Development Board should: Take appropriate measures
to mitigate adverse impact (due to project activities) on the
forest of the proposed location area
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Title and Relevant Provisions to the Project
Obligations of Power Development Board
Scope
Activities
Forest
Policy 1994

Restoration of natural forest to preserve
biodiversity and wildlife

Forest
Policy 1994

Without proper authorization, forest land
cannot be used for non forest purpose.

Power Development Board should: Carry out afforestation and
reforestation of forests cleared during the project activity
Power Development Board should: Seek for permission from the
Forest Department for using the forest area for non forest
purpose

Requirement
of
Power Development
Board
MoEF, FD
MoEF, FD

The Tourism Policy 1992
Tourism
Policy 1992

Section 5 (3): Development, preservation and
maintenance of tourism resources of the
country

Tourism
Policy 1992

Section 7: Restoration and maintenance of
archaeological and historical sites

Tourism
Policy 1992

Section 8: Conservation of wildlife

Power Development Board need: To look into the matter so
that any tourism resource of the Sundarbans are not affected
due to the project activities
Power Development Board must: Not destroy any
archaeological and historical sites of the with the proposed
location of the Power Plant
Power Development Board need to consider this provision

MoCAT

MoCAT
MoEF

The Fisheries Policy 1998
Fisheries
Policy 1998

Section 9.10; Protect natural water bodies and
marine biodiversity.

Fisheries
Policy 1998

9.10.2 Control activities which may have
adverse effect on the fish resources

Fisheries
Policy 1998

9.10.6 Implement laws to prevent discharge
of untreated waste into water bodies.

Power Development Board must: Consider this provision and
take appropriate measure to reduce adverse impact on the
water bodies
Power Development Board must: Control the activities which
may have adverse impact on the fish resources
Power Development Board must comply with these laws

MoFL, Fisheries
Department
MoFL, Fisheries
Department
MoFL, Fisheries
Department

The Water Policy 1999
Water Policy
1999

Section 4.8 Water and Industry; a) Zoning
regulation will be established for location of
new industries in consideration of fresh and
safe water availability and effluent discharge

Power Development Board must: Follow the zoning regulation
of the Government
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Title and Relevant Provisions to the Project
Obligations of Power Development Board
Scope
Activities

Requirement
of
Power Development
Board

possibilities.
Water Policy
1999
Water Policy
1999
Water Policy
1999

Water Policy
1999

Water Policy
1999

b) Effluent disposal will be monitored by
relevant Government agencies to prevent
water pollution
c) Standards of effluent disposal into common
watercourses will set by WARPO in
consultation with DOE
d) Industrial polluters will be required under
law to pay for the cleanup of water body
polluted by then.
Section 4.12 Water and Environment; d)
Protect against degradation and resuscitate
natural water bodies such as lakes, ponds,
heels, khals, tanks, etc. affected by man-made
intervention or other causes.
i) Enforce the 'polluter pay' principle in the
development of regulatory guidelines for all
regulatory actions designed to protect public
health and the environment

Power Development Board must: Allow the monitoring
authority to monitor their effluent discharge

MoWR

Power Development Board need to comply with the polluter
pay principle under the national legislation

DoE/MoWR

Power Development Board need to comply with the polluter pay
principle under the national legislation

DoE/MoWR

Power Development Board should:
Consider this provision while implementing the project

MoWR

Power Development Board need to follow the regulatory
guidelines.

DoE

Power Development Board need to consider the provision
during implementation of the project activities

DoE, MoPEMR

Power Development Board should: Carry out afforestation and
Reforestation activities to restore degraded lands

MoHPW/MoHFW

The Industrial Policy 1999
Industrial
Policy 1999

Objective (p); To take appropriate measures for
preventing

The Housing Policy 1999
Housing
Policy 1999

Section 4.7; Initiate planning to produce more
forest products used to build infrastructures
and attention be given to environmental
management
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Title and Relevant Provisions to the Project
Obligations of Power Development Board
Scope
Activities
Housing
Policy 1999
Housing
Policy 1999

Section 4.9; While implementing any new
housing project, need to consider the local
building modes, upholding and conservation
of the cultural heritage
Section 5.1.3 Land; Ensure that the
minimum
land
acquired
for
any
development project/programme

Power Development Board should:
Consider the provision while implementing the proposed
township under the project activities
Power Development Board should: Adopt the principle during
land acquisition

Requirement
of
Power Development
Board
MoHFW/MoC

MoHPW
Power
Board

Development

Biodiversity Strategy and Action Plan (BSAP)
BSAP

Strategy 2: Conserve ecosystems, species
and genetic pool of the country to ensure
that the present and future well-being of the
country and its people are secure

BSAP

Strategy 3: Restore ecosystems
rehabilitate endangered species

BSAP

Strategy 10: Ensure wise use of wetland
resources
environment
pollution
and
maintaining the ecological balance

and

Power Development Board should:
 Create an inventory of all the species of flora and
fauna in the area.
 Conduct EIA and SIA reports.
Power Development Board should:
 Construct ETP to restrict amount of pollution
 Create buffer zones in and around the project site
 Carry on afforestation and reforestation
 activities on abandoned site
Power Development Board should:
Consider the provision while implementing the project.

MoEF/ DoE

MoEF/ DoE

MoWR/ MoEF

The Constitution of the People’s Republic of Bangladesh considered the issue of environmental protection and agreed through its 15th
amendment. The high-level committee on Constitutional Amendment included the following article in ‘Part II: Fundamental Principles of State
Policy ‘and was passed accordingly: “18A. Protection and improvement of environment and biodiversity: The State shall endeavor to protect
and improve the environment and to safeguard the natural resources, biodiversity, wetlands, forests and wild life for the present and future
citizens.”
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2.5 International Maritime Conventions, Protocols and Agreements applicable
for coal transportation
Bangladesh is signatory of the International Maritime Organization (IMO). Therefore, all
activities relating to shipment of coal through the Port shall have to be done strictly in
compliance with the standards set by the IMO, particularly the conventions, protocols and
agreements.
The following Conventions/ Protocols of IMO have been agreed by the GoB1. IMO Convention 48
2. IMO amendments 91
3. IMO amendments 93
4. SOLAS Convention 74
5. SOLAS Protocol 88
6. LOAD LINES Convention 66
7. LOAD LINES Protocol 88
8. TONNAGE Convention 69
9. COLREG Convention 72
10. STCW Convention 78
11. SAR Convention 79
12. STP Agreement 71
13. STP Protocol 73
14. IMSO Convention 76
15. INMARSAT OA 76
16. FACILITATION Convention 65
17. MARPOL 73/78 (Annex I/II)
18. MARPOL 73/78 (Annex III)
19. MARPOL 73/78 (Annex IV)
20. MARPOL 73/78 (Annex V)
21. MARPOL Protocol 97 (Annex VI)
22. INTERVENTION Convention 69
23. SUA Convention 88
24. SUA Protocol 88
25. OPRC Convention 90
Some of the Conventions/Protocols acceded by GoB are highlighted belowTable 2.4: International maritime conventions, protocols and agreements of
different issues
Issues

International
Maritime

International
Maritime
Conventions,
Protocols and
Agreements
IMO Convention,
1948

Remarks

The Convention establishing the IMO was adopted in
1948 but the Organization started life as the InterGovernmental Maritime Consultative Organization (IMCO)
until it was changed to the IMO in 1982.
The Aims of the IMO include a range of objectives:
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Issues

International
Maritime
Conventions,
Protocols and
Agreements

Remarks

To provide machinery for co-operation among
Governments in the field of governmental
regulation and practices relating to technical
matters of all kinds affecting shipping engaged in
international trade, and to encourage the general
adoption of the highest practicable standards in
matters concerning maritime safety and efficiency
of navigation;
- To provide for the consideration by the
Organization of any matters concerning shipping
that may be referred to it by any organ or
specialized agency of the United Nations;
- To provide for the exchange of information
among
Governments
on
matters
under
consideration by the Organization.
There have been a series of amendments to the
Convention which are 1975 amendments, 1977
amendments, 1991 amendments. This Convention came
into force in Bangladesh on May 27, 1976. The
amendment 1993 acceded on November 7, 2002.
Maritime
SOLAS
The SOLAS Convention in its successive forms is
safety
Convention,
generally regarded as the most important of all
1974
international treaties concerning the safety of merchant
ships. The 1974 version includes the tacit acceptance
procedure - which provides that an amendment shall
enter into force on a specified date unless, before that
date, objections to the amendment are received from an
agreed number of Parties. The Convention came into
force on May 25, 1980 and acceded by GoB on February
6, 1982. The 1988 Protocol of SOLAS 1974 was acceded
by Bangladesh on November 4, 2002.
Lines It has long been recognized that limitations on the
Measurement Load
of ships
draught to which a ship may be loaded make a
Convention,
significant contribution to her safety. These limits are
1966
given in the form of freeboards, which constitute,
besides external weather tight and watertight integrity,
the main objective of the Convention. The Convention
acceded by GoB on August 10, 1978. The Protocol of the
Load Line Convention acceded by GoB on November 4,
2002.
Preventing
Convention
on The 1972 Convention was designed to update and
collisions at
replace the Collision Regulations of 1960 which were
International
-

42

Policy, Legal and Administrative Framework

Issues

sea

International
Maritime
Satellite
System

Prevention of
Pollution
from Ships

Safety of
maritime
navigation

International
Remarks
Maritime
Conventions,
Protocols and
Agreements
Regulations for adopted at the same time as the 1960 SOLAS
Convention.
Preventing
Collisions at Sea One of the most important innovations in the 1972
(COLREG), 1972 COLREGs was the recognition given to traffic separation
schemes - Rule 10 gives guidance in determining safe
speed, the risk of collision and the conduct of vessels
operating in or near traffic separation schemes. The
Convention was acceded by Bangladesh on May 10,
1978.
Convention
on IMO
recognized
the
potential
for
satellite
communications
to
assist
in
distress
situations
at sea
International
Maritime Satellite soon after the launch of the world's first
telecommunications satellite, Telstar, in 1962. In
Organization
February 1966, IMO's Maritime Safety Committee (MSC)
(INMARSAT),
decided to study the operational requirements for a
1976
satellite communications system devoted to maritime
purposes.
In 1973, IMO decided to convene a conference with the
object of establishing a new maritime communications
system based on satellite technology. The Convention
came into force by GoB on July 16, 1979.
The MARPOL Convention is the main international
International
Convention
for convention covering prevention of pollution of the marine
the Prevention of environment by ships from operational or accidental
Pollution
from causes. It is a combination of two treaties adopted in
1973 and 1978 respectively and also includes the
Ships (MARPOL)
Protocol of 1997 (Annex VI). It has been updated by
amendments through the years. MARPOL 73/78 (AnnexI, II, III, IV, V and VI) was acceded by GoB on
November 4, 2002.
Convention
on The Convention's main objectives are to prevent
Facilitation
of unnecessary delays in maritime traffic, to aid cooperation between Governments, and to secure the
International
Maritime Traffic highest practicable degree of uniformity in formalities
(FACILITATION), and other procedures. In particular, the Convention
reduces the number of declarations which can be
London, 1965
required by public authorities. The Convention came into
force in Bangladesh on October 28, 2000.
Convention
for The main purpose of the convention is to ensure that
The Suppression appropriate action is taken against persons committing
of Unlawful Acts unlawful acts against ships. These include:
 the seizure of ships by force;
of
Violence
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Issues

International
Remarks
Maritime
Conventions,
Protocols and
Agreements
Against
the
 acts of violence against persons on board ships;
and
Safety
of

the placing of devices on board a ship which are
Maritime
likely to destroy or damage it.
Navigation (SUA
The convention obliges Contracting Governments either
convention),
to extradite or prosecute alleged offenders. The
1988
Convention came into force in Bangladesh on September
7, 2005.

In addition to the aforementioned conventions, Government of Bangladesh will sign the
following conventions very soon;
1.
2.
3.
4.
5.

STCW- 2010
Bunker Convention
Anti-fouling Convention
Hong Kong Convention for Ship Recycling
Ballast Water Management Convention

2.6 International Legal Obligations
Bangladesh is signatory to a number of Multilateral Environmental Agreements (MEAs) and
also some bilateral instruments. Some of them are very important in the context of
environmental protection. The legal obligations and provisions of MEAs related to the
proposed project interventions will be reviewed; (Convention on Biological Diversity;

Convention on Wetlands of International Importance Especially as Waterfowl
Habitat; United Nations Convention on the Law of the Sea; Convention
concerning the Protection of the World Cultural and Natural Heritage)
Bangladesh has already had accessed to, ratified or signed a number of important MEAs
related to environment protection and conservation of natural resources which shall have to
be complied with during implementation of the project. The pertinent ones of these are
highlighted below:
2.6.1

Rio Declaration

The 1992 United Nations Conference on Environment and Development (UNCED) adopted
the global action program for sustainable development called ‘Rio Declaration’ and ‘Agenda
21’.
Principle 4 of the Rio Declaration, 1992, to which Bangladesh is a signatory along with a
total of 178 countries, states, “In order to achieve sustainable development, environmental
protection should constitute an integral part of the development process and cannot be
considered in isolation from it”.
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2.6.2

Convention on Biological Diversity (1992)

The Convention on Biological Diversity, Rio de Janeiro, 1992 was adopted on 5 June 1992
and entered into force on 29 December, 1993. Bangladesh ratified the Convention on 20
March, 1994.
The Contracting Parties of the Convention have committed to:
 Introducing appropriate procedures requiring environmental impact assessments of its
proposed projects that are likely to have significant adverse effects on biodiversity, with a
view to avoiding or minimizing such effects, and where appropriate allow for public
participation in such procedures; and


Introducing appropriate arrangements to ensure that environmental consequences of its
programs and policies, that are likely to have significant adverse impacts on biodiversity,
are duly taken into account.

Obligation has been placed on State parties to provide for environmental impact
assessments of projects that are likely to have significant adverse effects on biological
diversity (art. 4).
2.6.3 Convention on Wetlands of International Importance Especially as Waterfowl
Habitat, Ramsar (1971)
This convention is also known as the Ramsar Convention. It was adopted 2 February, 1971
and entered into force on 21 December, 1975. Bangladesh has ratified the Convention 20
April, 2002. This provides a framework for national action and international cooperation for
the conservation and wise use of wetlands and their resources. There are 127 Parties with
1085 wetland sites designated as Wetlands of International Importance’.
This is an intergovernmental treaty, which provides the framework for international cooperation for the conservation of wetlands habitats. Obligations for Contracting Parties
include the designation of wetlands to the “List of Wetlands of International Importance’,
the provision of wetland considerations within their national land use planning, and the
creation of Natural Reserves. Parts of Sundarbans Reserved Forest (Southwest of
Bangladesh) are one of the Ramsar Site.
2.6.4

United Nations Convention on the Law of the Sea, Montego Bay, (1982)

This Convention was adopted on 10 December 1982 at Montego Bay, Jamaica. Bangladesh
has ratified this Convention.
Main objectives of the convention are:
• To set up a comprehensive new legal regime for the sea and oceans, as far as
environmental provisions are concerned, to establish material rules concerning
environmental standards as well as enforcement provisions dealing with pollution of the
marine environment; and
• To establish basic environmental protection principals and rules on global and regional cooperation, technical assistance, monitoring, and environmental assessment, and adoption
and enforcement of international rules and standards and national legislation with respect to
alt sources of marine pollution.
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2.6.5

UNESCO World Heritage Convention

Convention concerning the Protection of the World Cultural and Natural Heritage, Paris,
1972: This convection has been ratified by 175 states. This defines and conserves the
world’s heritage by drawing up a list of natural and cultural sites whose outstanding values
should be preserved for all humanity. Of the 730 total sites, there are currently 144 natural,
23 mixed and 563 cultural sites that have been inscribed on the World Heritage List
(distributed in 125 State parties). These are the ‘Jewels in the Crown’ of conservation.
The Sundarbans is declared as the World Heritage Site. Therefore the provisions of this
convention regarding protection of World Heritage Site are very much relevant for the
proposed intervention.
The proposed project intervention should be carried out in such a manner that the above
mentioned provisions of the multilateral environmental agreements are not violated and may
not cause adverse impact on the natural resources.
2.6.6

Development Agency’s Health and Safety Guidelines

Under the study health and safety guidelines of few development agencies has been
reviewed. This included ADB’s Social Safeguard Policy and the World Bank’s Environmental
Process.
2.6.7

Social Safeguard Policy of ADB and World Bank

ADB has had environment assessment requirements for more than 20 years and own
safeguard policy framework which is currently taken to consist of three operational policies,
namely the Environment Policy (2002), the Policy on Indigenous Peoples (1998), and the
Policy on Involuntary Resettlement (1995), together with their respective operations manual
sections and guidelines. In 1989 the World Bank adopted Operational Directive (OD) 4.00,
“Annex A: Environmental Assessment”. EA became standard procedure for Bank financed
investment project. In 1991 the directive was as OD 4.01, which has subsequently been
changed to operational policy OP 4.01 in January 1999 and the operational policy statement
has been updated in March, 2007. EA is designed to be a flexible process that part of project
preparation allows environmental issues to be addressed in a timely and cost-effective way
during project preparation and implementation.
ADB's safeguard policies are central to achieving sustained development impact and poverty
reduction. The objective of these policies is to avoid, minimize or mitigate adverse
environmental impacts, social costs to third parties or marginalization of vulnerable groups
that may result from development projects. Safeguard policies prescribe; "do no harm"
requirements that must be met for all ADB projects. Regarding the resettlement plan of a
project ADB provides that ‘A satisfactory resettlement plan must include all eleven essential
elements’. The safeguard policies are at the front line of ADB’s accountability mechanism
and compliance review process, since these policies, if properly implemented, help ensure
that third parties do not incur material damages, either directly or through environmental
media, and thus have no basis for complaint.
All three safeguard policies involve a structured process of impact assessment, planning and
mitigation to address the adverse effects of projects and programs throughout the project
cycle. The safeguard policies require that: (i) impacts are identified and assessed early in
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the project cycle; (ii) adverse impacts are avoided, minimized, or mitigated; and (iii) affected
people are consulted.
In July 2009, ADB's Board of Directors approved the new Safeguard Policy Statement (SPS)
governing the environmental and social safeguards of ADB's operations. The SPS aims to
avoid, minimize, or mitigate harmful environmental impacts, social costs, and to help
borrowers/clients strengthen their safeguard systems. The SPS builds upon ADB's previous
safeguard policies on the environment, involuntary resettlement, and Indigenous Peoples,
and brings them into one consolidated policy framework with enhanced consistency and
coherence, and that more comprehensively addresses environmental and social impacts and
risks. The SPS also provides a platform for participation by affected people and other
stakeholders in project design and implementation.
2.6.8

Compliance with World Bank Environmental Assessment (EA) Process

The primary responsibility for the Environmental Assessment process lies with the borrower.
The Bank’s role is to advise borrower throughout the process, to confirm that practice and
quality are consistent with Environmental Assessment requirements and to ensure that the
process feeds effectively into project preparation and implementation.
The 2001 Environment Strategy for the World Bank emphasizes the importance of
integrating–or mainstreaming–environment into country development programs, sector
strategies, and investments and underpinning sustainable development. WB introduced
environmental policies and procedures to integrate good environmental management into
our operations, and we have also developed environmental assistance programs to help
client countries integrate environmental issues into their development process, to address
their pressing environmental challenges.
In addition to efforts identified in the 2001 Strategy, the Bank has adopted a set of
operational policies and procedures that deal with the Bank's core development objectives
and goals, the instruments for pursuing them, and specific requirements for Bank financed
operations.
World Bank seeks to ensure that -supported infrastructure and other development projects
take into account the conservation of biodiversity, as well as the numerous environmental
services and products which natural habitats provide to human society. The policy strictly
limits the circumstances under which any Bank-supported project can damage natural
habitats (land and water areas where most of the native plant and animal species are still
present).
Specifically, the policy prohibits Bank support for projects which would lead to the significant
loss or degradation of any Critical Natural Habitats, whose definition includes those natural
habitats which are either:
 legally protected,
 officially proposed for protection, or
 Unprotected but of known high conservation value.
In other (non-critical) natural habitats, Bank supported projects can cause significant loss or
degradation only when
i.
there are no feasible alternatives to achieve the project's substantial overall net
benefits; and
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ii.

Acceptable mitigation measures, such as compensatory protected areas, are included
within the project.
(Operational Policy 4.04)

The Bank's current forests policy aims to reduce deforestation, enhance the environmental
contribution of forested areas, promote afforestation, reduce poverty, and encourage
economic development.
Combating deforestation and promoting sustainable forest conservation and management
have been high on the international agenda for two decades. However, little has been
achieved so far and the world's forests and forest dependent people continue to experience
unacceptably high rates of forest loss and degradation. The Bank is therefore currently
finalizing a revised approach to forestry issues, in recognition of the fact that forests play an
increasingly important role in poverty alleviation, economic development, and for providing
local as well as global environmental services.
Success in establishing sustainable forest conservation and management practices depends
not only on changing the behavior of all critical stakeholders, but also on a wide range of
partnerships to accomplish what no country, government agency, donor, or interest group
can do alone.
The new proposed forest strategy suggests three equally important and interdependent
pillars to guide future Bank involvement with forests:




Harnessing the potential of forests to reduce poverty,
Integrating forests in sustainable economic development, and
Protecting vital local and global environmental services and forest values.
(Operational Policy/Bank Procedure 4.)
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Chapter 3: Approach and Methodology
3.1 Introduction
The EIA of the proposed 1320 MW coal based thermal power plant to be constructed at the
location of Khulna (Rampal, Bagerhat) has been conducted following the EIA Guidelines for
Industries, prepared by the DoE in 1997 in accordance with the requirement of the
Environment Conservation Rules, 1997 under the Environment Conservation Act 1995. The
ToR approved by DoE has been duly followed during carrying out EIA. EIA process involves
identification of the key impacts on natural and social environment and evaluation of the
significant impacts along with recommendation of initiative measures as well as listing of
unresolved environmental issues. The EIA includes collection of baseline information, setting
of boundaries, impact assessment, suggestion of mitigation measures and alternative sites
providing an environmental management plan. Flow diagram of the process followed in
conducting the Environmental Impact Assessment (EIA) study of the project is presented in
Figure 3.1.
Project Design and Description

Peoples Participation

Selecting IESCs through scoping

Bounding

Major Field Investigation

Impact Prediction and Evaluation

Impact Quantification and Evaluation

Feed back to improve project design

Environmental and Social Baseline
Description Survey

Environmental Management Planning

EIA Report Preparation

Figure 3.1: Process followed in the EIA study
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Preliminary step of an EIA is the collection of primary and secondary data. Reviews of
available literature from various sources, informal interviews and site visits are the steps to
collect baseline information for the project area. Setting of boundaries is an important step
and the elements are used for the scoping are geographical boundary, time horizon for
alternative actions, affected groups, etc. The scoping covers all the phases of project
implementation.
There are a number of methods present to conduct impact assessment for EIA study. In this
study, Ad-hoc, Checklist and Matrix methods have been used to identify impacts of the
proposed power plant to be constructed at Sapmari in Rampal, Bagerhat. Mitigation
measures of the identified significant impacts are suggested and a preliminary
Environmental Management Plan (EMP) has been proposed for the EIA study. The
unresolved critical issues and resolution of issues are discussed in the EMP.
The EIA report of the coal fired thermal power plant at Sapmari, Rampal, Bagerhat has been
prepared based on the findings from the IEE report, field observation and consultation with
local people. This study was initiated with collection of environmental and socio-economic
data from secondary sources. The primary data and public opinions have been collected
from the project site and the study area. However, most of the data, which have been used
for outlining baseline condition, have been collected from secondary sources. Remotely
sensed satellite images have been procured, processed, ground truthed and interpreted for
enrichment of EIA study of coal fired power plant.
The baseline has covered a detail description of the physical environment, water
resources, land resources, agriculture, fisheries, eco-systems and socio-economic
condition including identification of problems in respect of the resources.
Field visits were carried out in the project site as well as in the total study area. The main
objectives of these visits were observation, assessment and professional justification. These
have been conducted to identify the Important Environmental and Social Components
(IECs/ISCs) through a scoping process including scoping sessions with the stakeholders. The
visits have also been aimed for public disclosures and consultation as suggested in the EIA
guidelines of DoE. Important parameters such as soil criteria, surface and ground water
quality, noise, air quality etc. of the baseline situations have been generated from long term
data collected from different organizations like: Soil Resources Development Institute
(SRDI), Bangladesh Water Development Board (BWDB), Bangladesh Inland Water Transport
Authority (BIWTA), Department of Public Health and Engineering (DPHE), Upazila Offices of
different agencies and Department of Environment (DoE). Most of the social and economic
data have been generated from BBS censuses. Moreover, CEGIS has its own database for
different resource sectors, which also helped in the EIA study.
Data from secondary as well as primary sources on physical environment, water resources,
land resources, agriculture, fisheries, eco-systems and socio-economic condition have been
collected for assessing environmental and social impact of the proposed project and
establishing an environmental management plan. Resource based parameters or criteria on
which data have been defined including the sources of data and the methodology of data
collection are presented in the following sections:
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3.2 Assumptions
The study has been carried out considering some assumptions on project information and
design
1. The dredging activities required for site establishment and improvement of the
channel will be carried out under different projects which are to be executed by the
relevant authority as per the norms of the ECR 1997. Under the scope of this study
issues related with dredging are only briefly discussed.
2. The Bagha-Kaigar Daskati Road will be used for access road. LGED will renovate the
road. If necessary, relevant studies shall be carried by LGED.
3. Initially, 420 acre of land will be developed for establishment of the site with sand to
be dredged from Passur River and later the rest of the land of 1,834 acre will be
filled by ash to be generated from coal burning. Bangladesh Water Development
Board will carry out necessary study for executing the work.
3.3 Study area boundary
The study area boundary has been re-delineated in EIA study based on the findings of the
IEE study, and air pollutants and thermal plume dispersion scenarios. For establishing
Environmental Baseline condition, about 10 km radius around the plant location and the
area of Sundarbans Reserve Forest have been considered (Map3.1). For Impact assessment,
as vast area from the plant location has been considered (Map 3.1) depending on wind
direction, water flow and sensitivity. Besides, an area of a 20km strip of land from the both
sides of the Passur and Sibsha River from Mongla Port Fair Way Buoy to North end of the
project has been considered for assessing impact of coal transportation (Map 3.2). The
impact zone has been considered based on the experience of Barapukuria coal based
thermal power plant, nature of the proposed project and the ToR approved by DoE.
3.4 Study period
Initially, the study period provided for EIA was six months. Later, comprehending the
importance of the environmental issues and scope of the EIA, the study period has been
extended to 1.5 year. The major field investigations were carried out during August 2010 to
August 2011. The Draft Final EIA report was submitted to DoE on September, 2011. A
discussion meeting was held on 26 February, 2012 at DoE Dhaka office. On the basis of
comments from different government and non-government organizations, the said report
has been revised.
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Map 3.1: Boundary of the study area for impact assessment
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Map 3.2: Baseline condition impact assessment for coal transportation route
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3.5 Physical Environment Assessment
The issues of physical environment have been investigated through professional
observation of the multi-disciplinary team members backed up by feedback from the local
people during field visits. The base of the physical environmental assessment was data from
secondary sources, high resolution recent satellite images (Quick Bird-2 and IRS ID Pan) and
field observation. In general, the physical environmental data collection and survey was
carried out by a composite method of investigation including observation, remote sensing
image analysis and public consultation. Every analysis was done with world standardized
tools and the result presented with Geographical Information Services interface.
The geological and seismic issues have been taken care through secondary information
and field observations. The general geological features and the seismicity of the project and
its surrounding areas were collected from available secondary literature and Geological
Survey of Bangladesh. The lithology of the project area was collected from NWRD of
WARPO.
Meteorological data such as rainfall, evapo-transpiration, temperature, sunshine hours,
humidity, wind speed and wind direction have been collected and analyzed for assessing
local climate that are directly related to water resources of the study area and the project
area. Meteorological data for selected stations have been collected from the National Water
Resources Database (NWRD) of WARPO, which contains long series of temporal data
showing daily values for meteorological stations maintained by the Bangladesh
Meteorological Department (BMD). Air quality and noise level data were collected from
Department of Environment, Khulna.
3.6 Topographical survey and development of Digital Elevation Model
A detail topographical survey (25m x 25m grid) was carried out for indentifying land use,
area, land type, land elevation, and other topographical features. Topographic information
from recent DEM was used for planning of thermal power project study. In addition, total
station survey was carried out to obtain detail topographical information. Topographical
features were identified and mapped, analyzing latest satellite image of the area and
topographical survey. Based on the topographical survey and topographical maps prepared
by BIWTA and Geological Survey of Bangladesh, the average land level and levels of specific
locations were generated for further planning purposes.
3.7 Soil Survey
Soil investigation method was treated as indicative approach toward smooth execution of
the work within the time frame and financial involvement. Overall methodology for works
was divided into two major phases. First were field works and later on laboratory works. The
field works include exploratory boring drilling, standard penetration test and extraction of
soil sample. On the other hand, laboratory works include proper evaluation of selected
physico-chemical parameters of soil sample of the project site.
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3.8 Air quality assessment
Air quality monitoring data were collected from 11 points located at down wind direction of
the plant area within the study area. Air samples for assessing SOX, NOx, SPM concentration
were collected at three cement industries (approximately 8 to 10 km south of the plant
location), Sarankhola Upazila (approximately 43 km southeast of the plant location), Khulna
City area (approximately 23 km northeast of the plant location). Map 3.3 depicts detail
locations of the air quality monitoring points from where air samples were collected by
experts of DoE.
3.9 Water Resources
Most of the water resources data have been collected from secondary sources. The Passur
and other river systems of the study area have been identified for hydrological and
morphological data collection. Hydrological stations on the Passur river system, defined by
BWDB and Mongla stations have been selected for historical and current data collection and
analysis. Specific fields of interest have been selected for collecting data on special
hydrological and morphological events such as salinity, drainage congestion, water logging,
tidal fluctuation, erosion – sedimentation etc.
Water resources data under four broad heading namely river hydrology, river
morphology, ground water hydrology, ground and surface water quality and use
have been collected from secondary sources and primary observation using the methodology
presented in the following table.
Table 3.1: Data source and methodology for water resources assessment
Parameter

Data
Sources

Methodology

River hydrology
Dry and wet season water
level in the Passur
Tidal Flooding
Drainage system

BWDB
BWDB/ Field
observation
CEGIS/field
observation

Mean monthly water level in Mongla station
were collected from BWDB database.
Tidal level data have been collected from
BIWTA and Mongla Port Authority.
Primary data gathered through image analysis
and physical observations have been used.

River morphology
Sedimentation

CEGIS

Erosion

CEGIS

Data generated through satellite image
analysis and physical observations have been
used.
Historical data have been collected from CEGIS
reports and current situation have been
defined from image study and physical
observations
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Parameter
Navigation

Plan form change

Data
Sources
BIWTA,
Bangladesh
NAVY
and
Mongla
port
authority
CEGIS

Methodology
Depth and length data of navigation route
within the study area have been collected from
source organizations

Data have been derived from satellite image
analysis.

Ground water hydrology
Water table

DPHE

Data have been collected from source
organization at different locations of the entire
study and project area.

Surface and ground water quality and use
Surface and ground water
quality. (Salinity level and
Arsenic concentration)

BWDB,
DOE
and DPHE

Surface and ground water
use

BBS,
BWDB
and DPHE

Salinity level has been analyzed based on
salinity data from WARPO. Other surface water
quality data have been collected from yearly
reports of DOE
Rate of water use in different sectors have
been calculated from the data of information
in BWDB and BBS

Water samples of the Passur River were collected from six different locations within the
study area. Map 3.4 depicts location of water quality monitoring points considered for this
EIA. Groundwater samples were collected from 13 boreholes installed within the project area
(Map 6.12).
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Map 3.3: Locations of air quality /monitoring points
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Map 3.4: Locations of water quality Measuring/monitoring points
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Map 3.5: Locations of noise level /monitoring points
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Parameter

Sample
Degree

Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Air
Noise
Noise
Noise
Noise
Noise
Noise
Noise
Noise
Noise
Noise
Noise
Noise
Noise
Noise
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Existing
Existing
Existing
Existing
Existing
Existing
Existing
Existing
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Existing
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed
Proposed

89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89
89

Longitude
Minute
Seconds
50
50
50
49
31
33
32
33
32
32
33
33
33
33
32
35
36
31
28
28
19
41
33
34
34
32
33
32
33
32
31
36
40
34
29
28
34
32
31
33
33
35
35
31
30
26
37
32
33
28
50
24

20.46
50.99
52.51
50.47
47.44
11.42
28.43
53.53
18.91
20.35
47.29
47.90
40.88
59.52
6.97
34.29
52.03
40.84
58.65
14.67
29.32
12.62
14.53
9.19
24.46
18.91
45.00
20.35
47.90
14.68
55.30
51.94
52.01
52.85
38.53
26.82
14.02
7.02
45.07
7.87
38.43
35.41
13.92
50.18
59.42
19.17
26.38
35.42
12.01
54.48
40.20
7.40
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Degree
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
22
21
22
21
22
22
22
22
22
22

Latitude
Minute
18
17
18
18
51
49
49
48
37
37
34
35
33
32
38
28
17
0
30
16
12
24
35
34
36
37
35
37
35
35
3
17
24
26
29
16
34
35
36
34
34
28
26
59
2
44
22
35
12
16
13
34

Seconds
11.31
40.43
43.34
35.14
46.76
21.18
1.74
32.09
17.86
18.63
27.50
27.57
34.62
25.08
58.30
44.82
56.69
15.18
22.44
21.71
24.72
25.78
35.40
9.28
16.70
17.86
53.46
18.63
27.57
8.61
1.81
58.09
20.14
56.43
43.38
17.55
43.35
50.48
32.39
44.23
9.34
36.65
33.12
27.66
29.49
21.60
50.78
14.05
39.30
21.64
35.03
12.28
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3.10

Land Resources

The Agro-ecological Region of the proposed project area has been identified using
secondary sources (FAO/UNDP). The land type, soil texture, drainage characteristics, surface
water recession and soil nutrient status have also been collected from secondary sources
(Soil Resource and Development Institute, SRDI). The secondary data of these parameters
have been verified at field level through physical observations as well as in consultation with
the local people and officials of the Department of Agriculture Extension (DAE) during field
visit.
High resolution satellite images were acquired to derive current land use/land cover maps of
the project area. Methodology of present land use/land cover mapping from satellite image
is shown in Figure 3.2.

Figure 3.2: Methodology of land use/land cover map preparation from satellite
image
Table 3.2: Satellite Images used for Land use/land cover map preparation
Site Name

Image Type

Spatial Resolution

Acquisition Dates

Rampal, Khulna

QuickBird-2

0.6m X 0.6m

12th February 2010

IRS ID Pan

6m X 6m

8th March 2003

After procuring the images, all of them were geo-referenced into the Bangladesh Transverse
Mercator projection by Ground Control Point (GCP) coordinates. The GCPs were collected
from the study areas using the Differential Global Positioning System (DGPS). Both visual
and digital interpretation techniques were used to derive the land use/land cover
information from these images. Field surveys were conducted to collect ground truth data
for the information on current land use/land cover, which are used for interpreting digital
classification. Finally, land use/ land cover maps were produced by digital classification with
the help of ground truth data.
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3.11

Agricultural Resources

Agricultural resources include existing cropping patterns, crop variety, crop calendar, crop
yield, crop damage and agricultural input used. Agriculture data have been collected from
primary sources
through extensive field survey by developing questionnaire and in
consultation with local people and concerned agricultural officials. Agricultural resources
data were also collected from secondary sources from Upazila Agriculture Extension office
(DAE). Crop production was determined using the formula: Total crop production =
damaged free area × normal yield + damaged area × damaged yield. The crop damage
(production loss) has been calculated using the formula: Crop production loss = Total
cropped area ×normal yield-(damaged area ×damaged yield+ damaged free area × normal
yield). The crop damage data have been collected from the fields for last three years.
Existing programme and future development plan of agriculture in the study area were
collected in consultation with the officials of DAE and local people of the study area.
3.12

Livestock Resources

Present status of livestock (Cow/Bullock, Buffalo, Goat and Sheep) and poultry (Duck and
Chicken) in the study area have been evaluated during the field level survey in consultation
with the local people through questionnaire. Discussions were also made with the local
Upazila Livestock Officials about existing development programme and future development
plan in the study area.
3.13

Fisheries

The sequential approaches for fisheries components study under EIA process were as
follows:
Selection of sampling sites
The following 15 sampling sites were selected for collection of fisheries and aquaculture
data.
Table 3.3: Sample location for the fisheries resources assessment
Sl.
No
1
2
3
4
5
6
7
8
9
10

Name of the site

Site location

Observing habitat

Kalikaprasad
Rajnagar
Basherhula
Kapasdanga
Sapmari-Katakhali
Kaighar Daskati
Bagha-Kaighar-daskati (Khal)
Khalekhar Ber
Belai
Ichamati River

Study area
Study area
Study area
Study area
Project area
Study area +Project area
Study area +Project area
Study area
Study area
Study area

Shrimp gher,
Shrimp gher,
Shrimp gher,
Shrimp gher,
Shrimp gher,
Shrimp gher,
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Pond
Pond
Pond
Pond+Khal
Pond
Pond

Khal
Shrimp gher, Pond, Khal
Shrimp gher, Pond, Khal
River
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Sl.
No
11
12
13
14
15

Name of the site

Site location

Observing habitat

Maidaha River
Passur River
Chunkuri River
Chukuri Village
Bajua

Study
Study
Study
Study
Study

River
River
River
Pond
Pond

area
area
area
area
area

Note: Gher means shrimp aquaculture farm land
Fisheries data were collected from primary and secondary sources from the fishermen
community, fisher households, local key informants and the Upazila Fisheries Office
comprised primary data and data collected from the Department of Fisheries (DoF), District
Fisheries Office, Upazila Fisheries Offices and relevant literature reviews comprised
secondary data.
Primary data collection
Prior to data collection, the prevailing fish habitats were classified into two broad categories,
such as capture and culture fish habitats. Capture fish habitats included rivers, estuaries and
khals, beels, floodplains and the mangrove, whereas culture fish habitats included culture
fish ponds, shrimp/ prawn ghers, crab fattening habitats, etc. The habitat-based macro level
fish data collection methods are elaborated below.

Plate 3.1: Field team identifying fisheries habitats Passur river and
Kaigardaskati
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Plate 3.2: Fisheries specialist conducting Catch Assessment Survey in
Maidara river
Capture fisheries

Catch Assessment Survey (CAS)
Gear-specific fish catch data were collected using Catch Assessment Survey (CAS) log
sheets.

Species diversity and composition
Habitat wide varieties of fish species were identified and their composition in catch was
estimated during the CAS. The species diversity information as well as composition was
facilitated through a survey of adjacent fish markets.

Indicator fish species identification
Indicator fish species were identified in terms of rare and locally unavailable species by
interviewing professional fisherman and key informants.

Fish migration survey
Data collection on the migration of fish species along with their life stages were collected by
questioning fulltime fisherman engaged in fishing. Moreover, fishermen perceptions were
noted down with regard to the potential implications of fish migration if the power plant is
installed.

Hatchling migration survey
Information on hatchling migration was collected from hatchling and PL collectors at the
local rivers and tributaries. The information included the period of hatchling migration,
species composition and trends of hatchling migration. Fishermen’s perceptions on possible
implication to hatchling migration due to the power plant were also determined.
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Habitat identification for fish conservation
Potential habitats for fish conservation like fish sanctuaries, katha, ECA etc. were identified
by interviewing fisherman and key informants.
Culture fisheries
Fish ponds and shrimp and prawn farms were surveyed to collect data and information by
using developed questionnaire. Fish culture pattern, species composition, production status
and other relevant information on fish ponds and shrimp/prawn ghers were collected from
the respective managers/owners through random sampling.
Secondary data collection
Secondary data were collected from the Department of Fisheries (DoF), District Fisheries
Office (DFO), Upazila Fisheries Office (UFO) and from various literatures/studies.
Data analysis & output
Fish Habitat calculation/Assessment and Fish production
Fish production for individual habitats of capture and culture fisheries were estimated using
both primary and secondary data. For estimating production, classified habitat area was
determined using FRSS databases and CEGIS calculation.
Habitat quality assessment
For assessing habitat potential, fish species diversity was determined for the rivers and
tributaries to make assumptions on the post plant installation habitat condition.
Threats for fisheries
Attempts were made to identify potential threats for fisheries due to installation of the
power plant along with mitigation measures by discussing with fisheries and water resources
experts.
3.14

Ecosystems

The high-resolution satellite images of the proposed site were studied to identify any
ecologically significant area and different habitats existing within the project site. Based on
information from the aerial maps and available project site map, field survey was
undertaken to list the available habitat types and flora and fauna known to inhabit the area.
The surveys included transects within the study area covering all major habitat types.
Usually teams comprising of experts from different fields of specialization conducted the
transect walks. Apart from the transect walks river habitat were surveyed on boats.
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Plate 3.3: Field team conducting
transect along Passur river

Plate 3.4: Field team conducting
transect walk in Chunkuri

Transects were made along the roads where possible. On the contrary four cross-country
transects were also made from east to west up to the left bank of the Passur river. Similarly
to cover the study area the river was crossed on a boat and three transects from west to
east up to the right bank of the Passur was conducted. The left bank was more stable than
the right bank owing to the presence of the mangroves. Lot of sand accumulation was
observed including a shoal on the right bank.
Published information related to the ecological characteristics of the area was collected from
various publications. The bird list was prepared using mid-winter survey information in the
coastal areas conducted by CARINAM and Bangladesh Bird Club (BBC) and “Bangladesher
Pakhi” (Khan, 2010). Verification of the occurrence of plants was made using “Bangladesher
gach gachra” (Dey 2006).
3.15

Socio-economic condition

Socio-economic assessment for the EIA study of the proposed 1320MW Coal Based Thermal
Power Plant project in Bagerhat district has been designed with a view of having an intrinsic
notion about the socio-economic condition of the study area from the local people’s
perspective and their consultation about this project.
For investigating problems and their solution, the study team focused on describing,
understanding and interpreting social phenomena and processes related to the study area.
It is normally quite difficult to predict and explain social phenomena very precisely.
Therefore, the study team depended on different methodological approaches for capturing,
understanding and interpreting the socio-economic information. Both qualitative and
quantitative approaches were used for collecting socio-economic information of the study
area.
Study area
The study area for socio economic assessment covers 10 km radius of the project area to
explore impact of the project. It, therefore, includes both inside and outside project area,
i.e. the outside impacted area. The study area include two districts namely Khulna and
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Bagerhat, four Upazila namely Dacope (Khulna), Batiaghata (Khulna), Rampal (Bagerhat)
and Mongla (Bagerhat), 10 unions and 29 Mauza. Twenty five percent of the Mauzas were
selected for smooth completion of the study within the short duration of the study period. As
such seven sample Mauzas were selected based on their locations, population density and
number of settlements. Out of seven Mauzas, Sapmari Katakhali is located in the project
area while the rest (Rajnagar, Bara Durgapur, Kaigar Daskati, Chunkuri, Kapasdanga, and
Baserhula) are within of the study area. Table 3.4 shows the location of the sample Mauzas.
It needs mentioning here that Labanchara in Batiaghata Upazila was selected as an
alternative site for examining its feasibility as the location for the project. The necessary
information was collected on the basis of every indicator mentioned in the Inception Report.
Table 3.4: Location of the sample Mauzas

Upazila

Union

Rampal

Dacope

Population
(2011)

Mauza

Upazila Total
Union Total
Sapmari Katakhali
Rajnagar
Rajnagar Union
Bara Durgapur
Baserhula
Kaigar Daskati
Union Total
Gaurambha Union
Kapasdanga
Upazila Total
Union Total
Bajua
Chunkuri

203917.5
15111.3
696.8
2159.1
2375.0
741.4
734.5
24703.9
2080.3
179911.6
17157.3
8279.9

Household
(2011)
46344.9
3434.4
158.4
490.7
539.8
168.5
166.9
5614.5
472.8
40889.0
3899.4
1881.8

Population
Density
(population
sq km)

per

607.9
500.6
93.9
1343.9
375.0
240.1
187.7
740.1
1129.8
181.4
561.2
454.0

Note:




The project area covers only Sapmari Katakhali Mauza
The population size for 2011 was estimated from the average annual national growth rate
1.34 (mentioned in the Preliminary Report of Population Census 2011).
The number of households was estimated on the basis of the average national household size
(4.4)

Source: BBS 2001 & BBS 2011
Technique of data collection
Different techniques were used to gather relevant information on existing socio-economic
condition of the study area. Quantitative and qualitative data were collected from secondary
and primary sources. Quantitative data was collected through exploitation of the techniques
of literature review and Rapid Rural Appraisal (RRA), where qualitative data was through
informal interview and public consultation session.
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Table 3.5: Variables and associated data collection techniques
Variables
Demographic information
Quality of life
Social overhead capital

Techniques
Literature review
RRA
RRA, informal interview

Safety net & poverty RRA, informal interview
reduction measures
People’s perception
Public Consultation

Tools
Check list, note pad
Check list, note pad, camera, map
Check list, note pad, camera, and
map
Check list, note pad, camera, and
map
Check list, note pad, camera, and
map

Sources of data collection
In this EIA study, data were collected from different sources. But all these sources can be
grouped into two categories:

Primary sources
The data were collected from the six Mauzas of Rampal and Dacope Upazila through RRA,
public consultation, and informal interviews.

Secondary sources
To prepare the baseline situation of the study area, information about some important socioeconomic parameters were collected from the census and survey reports of Bangladesh
Bureau of Statistics (BBS).
Time allocation for fieldwork
The time allocated for field data collection was five days during the preliminary field survey.
A number of times has been surveyed to the study area during detail study as well as
updating the report. The information was collected from the local people and relevant
government offices (Deputy Commissioner and Civil Surgeon/Rampal Upazila Health
Complex). Different professional groups of people like fishermen, teacher, political leaders,
village polices, and health officers participated in the RRA and public consultation sessions.
These sessions were held in different public gathering places, such as, rural shops, schools,
and working places.
Details of the data collection techniques

Rapid Rural Appraisal (RRA)
RRA is an approach for shared learning between local people and outsiders to enable
development practitioners, government officials and local people to plan together for
appropriate intervention. In this study RRA was used to grasp details about the socioeconomic situation of the study area. The local people informed the study team about the
anticipated problems related to the project. The method was important to know the present
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situation and identify future impact (positive and/or negative) of the project on the socioeconomic condition of the study area.

Informal Interview
Informal interviews don’t have any guidelines, questionnaire and check lists. In this study
informal interview was characterized by greater flexibility. The main reason for this type of
interview was to get people to open up and let them express themselves in their own terms,
and at their own pace. Such kind of informal sittings with the informants helped in
establishing a kind of intimacy, in turn helped to come to the discussion on the perception
and reactions about the project.

Public Consultation
Public consultation is a session of discussion by the local people for conducting any
development work. This discussion includes people’s perception, recommendations,
suggestions etc. The consultation sessions, in this study, were started with the short
description of the power plant project and project impact zone. The objectives, proposed
sites and the possible impacts of the project and the connectivity links of the study area with
the project were also explained. The participants of consultations belong to different
occupational groups, for example, farmer, fisher, day labor, school teacher etc. Moreover, to
grasp the women’s perception consultation sessions were also facilitated among a group of
women to know the existing occupational status, future possibilities for employment due to
the implementation of this project. The detailed methodology is given in the Stakeholder
Consultation Chapter). Generally, public consultation is a formal participatory approach in
which local people and development experts interact actively but, in this study, the study
team facilitated public consultation sessions informally. The main idea was to grasp
grassroots’ voice without any political biasness. Thus, ten numbers of such types of public
consultation sessions were conducted to know the perceptions and recommendations of
local people about the Power Plant Project. The local people of the study area expressed
their demands in these meetings. They identified both positive and negative impacts of the
project on their existing socio-economic life.

Stakeholder consultation and Disclosure
Throughout the reconnaissance survey and field investigations, stakeholder consultations
were conducted at three different tiers of stakeholders: Government Department, Local
Government Institution, and local people. The main purpose of the consultation was to
inform them about the proposed project and CEGIS activities in this context. It was tried to
gain the stakeholders’ perception about the project activities and their suggestion in
conducting EIA.
Data Analysis
The study involved a numbers of levels of analysis. Some are simple and informal while
others required some statistical sophistication. The data collected from public consultations,
RRAs and informal interviews were analyzed through the electronic software “Microsoft
Office”. The sum and the percentage of total values were used to specify the percentage of
households containing different values on different variables. This analysis explains the
socio-economic situation of every household out of 100 households. For report writing the
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numerical data were processed through Microsoft word software and to prepare baseline
database and numerical data calculation Microsoft excel software was used. The Microsoft
excel software was also used to convert the data into different charts, e.g. pie chart. The
main reason behind this graphical presentation is to capture the whole socio-economic
situation at a glance from the graphs.
3.16

Impact Assessment and Evaluation

3.16.1 Assessment and evaluation
At IEE stage, attempts were made to identify all potential impacts of the proposed power
plant both on environmental and social components. Impacts having potential to be resulted
during pre-construction, construction and post-construction stages were identified
separately. All the potential impacts have further been evaluated, and detailed in EIA stage
following the ToR approved by DoE. Both quantitative and qualitative tools have been used
to assess the impacts. The impact evaluation has been made following the operational
guideline of the World Bank, EIA guideline of the DoE and standard practice of impact
evaluation. Each impact has been evaluated examining the following criteria:
 Nature of the impact – direct or indirect
 Spatial extent of the impact- local or widespread
 Temporal extent – long term or short term
 Reversibility
 Likelihood, and
 Significance
Evaluations were made following expert judgment in Delphi approach. Several round table
discussion meeting with the team members were made to finalize the evaluation. A
qualitative scale defined by word scenario was prepared for each criterion for evaluation.
Based on the qualitative scale, judgments were made about the nature, spatial extent,
temporal extend, reversibility, likelihood and significance of each impact. The evaluation was
finalized following iteration method through round table discussion and expert opinion.
Chapter 9 details out the Evaluation Matrix and Word Scenarios of the qualitative scale of
evaluation.
The results were shared with experts of BPDB, DoE and other relevant agencies attended in
two different meetings on Draft EIA Report at Ministry of Power, Energy and Mineral
Resources and Department of Environment. Finally, the evaluations have been rechecked
and updated considering the valuable and expert comments of the participants.
3.16.2 Air pollutant dispersion modeling
Maximum ground level concentration of SO2 and NOx has been calculated using SCREEN
3.0.0 model. The model is fully approved by the United States Environmental Protection
Agency (USEPA) for calculation of maximum short-term concentrations of non-reactive
pollutants emitted from a single source. Short-term concentration represents peak one-hour
and 24-hour maximum concentration (ground level concentration). The SCREEN 3.0.0 model
set up has been prepared including buoyancy-induced dispersion (BID), subroutines to
estimate shoreline fumigation due to presence of river and sea, rural dispersion, and simple
terrain. SCREEN 3.0.0 is an optimized version of the USEPA reference Industrial Source
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Complex model (ISC). Maximum concentrations are calculated based on a screening set of
54 meteorological conditions for distances downwind of the source.
3.16.3 Identification of control measures for minimizing CO2, SO2, NO2, etc emission
The specific measures for controlling CO2, SO2, NO2 emissions have been suggested and
detailed in the EMP. The measures will be identified based on expert judgment, literature
review consultation with BPDB professionals and DoE Experts.
3.17

Risk and hazard analysis

Hazard and associated risk with the construction and implementation of proposed power
plant have been identified using risk matrix. The associated occupational hazard, emission of
pollutants (SO2, NO2, SPM), fire hazards etc. have been identified and their detailed analysis
has been given in chapter 11. The procedure of occupational health and safety measures
has been guided by ADB’s Social Safeguard Policy and the World Bank’s Environmental
Process.

3.18

Environmental management and monitoring plan

The EMP as outlined in the IEE has been detailed out in EIA following the ToR approved by
the DoE. The detail of water quality management plan, air quality management plan, noise
level management plan, land and soil management plan, biodiversity management plan and
socio-economic management plan, etc have been discussed and estimated management
cost in Chapters 12. Moreover, hazard and risk management plan including occupational
health and safety measures have been specified in the chapter 12 following the standard
practices. The monitoring procedure, monitoring location, responsible authorities and
monitoring schedule has been detail out in chapter 13. The EMP has been formulated in a
manner so that the implementing agency can easily follow it.
3.19

Resettlement and compensation

According to the Population Census and field expedition, it is estimated that, approximately
150 households are now living inside the project at Sapmari Katakhali Mauza. Due to the
project implementation these households will be displaced. The study team assessed the
resettlement and compensation modes through the consultation with multi-level
stakeholders. In these consultation sessions, these households expressed their opinions
regarding the resettlement and compensation approaches. The activities need to be done for
acquisition of land and resettlement are described stepwise elaborately.
3.19.1 Request for land acquisition
The Deputy Commissioner (DC) concerned with the request of the Ministry of Power, Energy
and Mineral Resources and the Ministry of Land (MOL) processes land acquisition under the
Ordinance and issue a public notice under section 3 regarding the acquisition with a view to
settling matters relating to payment of compensation to the owners of the land. He makes
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arrangements for payment of compensation determined on the basis of the average land
price of the last twelve months (effective from the date of notice under section 3 served)
recorded in the LA office.
3.19.2 Objections against acquisition
The displaced persons may object to the acquisition of the land to DC within 15 days after
serving the notice under section 3.
3.19.3 Final decision regarding acquisition
The Government will verify the displaced persons objection. But if the Government finds the
necessity of land acquisition for a public purpose or in the public interest the proposed land
will be acquired; the Government’s decision will be the final.
3.19.4 Notice for acquisition of land
A public notice under section 6 on the basis of final decision taken is served at convenient
places stating the Government’s decision of land acquisition and taking possession thereof.
The displaced persons are requested to submit their statement of property and amount and
particulars of the claims to compensation after 15 days of publication of notice under section
6.
3.19.5 Award of compensation by DC
DC will prepare award of compensation allowed for the affected property. He will give notice
to (i) the person interested, and to (ii) BPDB, the requiring body with the estimate of the
award of compensation within 7 days from the date of making award of compensation. On
the basis of the estimated award of compensation BPDB will deposit the estimated amount
within sixty days from the date of receipt of the estimate to the DC for providing
compensation to the displaced persons.
3.19.6 Payment of compensation
The DC will pay the compensation awarded to the displaced persons within 60 days from the
date of deposit of the estimated amount of compensation under section 7. The DC serves
notice under section 7 to the APs for receiving cash compensation under law (CCL) within 15
days from the date of issuing notice under section 7.
3.19.7 Acquisition and possession
The DC takes possession of the property after completion of the compensation payment to
the affected households and immediately declares this in the official Gazette, and hand over
the property to the Requiring Body (here is PDB for the present project).
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Chapter 4: Evaluation of Alternatives Site Selection
4.1 Introduction
The project proponent has already obtained the Location/Site Clearance Certificate from DoE
on 23May, 2011. Earlier, as per requirement of the ECR 1997, BPDB identified two candidate
sites- Labanchara, Khulna and Sapmari Katakhali, Bagerhat (Map 4.1) for the proposed
Khulna 1320 MW Coal Based Power Plant. An alternative evaluation was carried out at IEE
stage through multi-criteria considering ECR 1997 recommended criteria for site selection
and reported in the IEE report for obtaining feedback of the IEE reviewers and Site
Clearance Certificate from DoE. Accordingly, DoE issued the Location/Site Clearance
Certificate.
At this stage of EIA, the evaluation of the alternative sites was reconciled with the
comments obtained from experts of DoE, IUCN, BPDB and other participants of the meeting
on draft EIA. An alternative site is located in Batiaghata Upazila of Khulna District that
covers 500 acres of lands within Labanchora and Putimari Mauza of Batiaghata union (Plate
4.1). The other alternative site is in Rampal of Bagerhat district that cover 1,834 acres of
land within Sapmari Katakhali and Kaigar Daskati Mauza of Rajnagar Union (Plate 4.2). The
detail approach and methods of alternative site evaluation are described in the following
section.

Plate 4.1: Panoramic view of the alternative site in Labanchara, Batiaghata,
Khulna

Plate 4.2: Panoramic view of the alternative site in Sapmari, Rampal, Bagerhat
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4.2 Approach and methodology
The comparison between two alternative sites were made in a systematic approach of
evaluation based on a set of criteria and considering only the direct impact due to land
occupation of the proposed power plant. A preliminary criterion framework was developed
based on DoE’s guideline of EIA, the suggestion of ToR approved by DoE, international
practices and expert opinion. This framework was refined and verified in field during
reconnaissance field visit through public consultation in an approach of Rapid Rural Appraisal
(RRA) and Key Informants Interview. Eventually, the matrix was set consisting of 13 criteria
and 33 indicators incorporating the expert opinion of BPDB professionals. The table 4.1
shows the criterion framework with its indicators set.
Table 4.1: Criterion framework of alternative site evaluation
Criteria
Minimum disturbance to society

Minimum disruption to water
resources
Minimum use of
agricultural/fisheries land

Minimum Ecosystem destruction
Minimum disturbance to
ecotourism
Minimum/avoiding hilly area
Use of maximum Khas land
Coal transportation and supply
Construction facilitation

Site suitability

Communication

Indicators
Number of settlements to be rehabilitated
Population density in surrounding area
Occurrence of archeological site
Sensitive cultural heritage
Occurrence of city at downwind direction
Obstruction to drainage system
Occurrence of local boat landing station
Total cropped area in ha (Cropping Intensity x
cultivable area)
Fisheries habitat (natural and Aquaculture)
Fish landing sites/centers
Occurrence of sensitive ecosystem
Habitat of sensitive species
Distance from Sundarbans
Occurrence of Ecotourism spot
No. of tourist/year
Distance from World Heritage Site
Extent of hilly area within project boundary
Amount of Khas land
Navigability (Draught)
River Sedimentation
Available route of construction material transportation
Availability of sand for land filling
Availability of local labor
Land price
Land elevation
Historical Maximum Surge Height
Land filling
Extent of erosion
Road communication
Railway communication
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Criteria
Equity
Public opinion

Indicators
Waterway communication
Equitable distribution of benefits
In favor or against with reasons

A checklist was developed for making the framework operational in field. The
multidisciplinary professionals filled in the checklist in field and later the evaluation was
made through discussion session with all the team members and using their expert
judgments. Eventually the final evaluation was made through debriefing session with the
BPDB professionals.
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Map 4.1: Location of two alternative sites for the proposed power plant
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4.3 Alternative sites evaluation
Both the sites were examined through the alternative site selection framework and checklist.
The comparison and evaluation of the alternative sites are presented in Table 4.2.
Table 4.2: Alternatives evaluation for site selection
Criteria

Indicator

Site 1: Labanchara

Site 2: Sapmari
Katakhali

Number of settlements
to be rehabilitated

400-450 Households

150 Households

High (647 per sq km)

Very low (121 per sq km)
Sapmari Katakhali: 94
Kaigardashkati: 188
Baserhula : 240
Baro-durgapur: 375

No

No

1 Mosque, 1 Shrine

1 Madrasa

Population density

Minimum
disturbance to
society

Occurrence of
archeological site
Sensitive cultural
heritage

Occurrence of city at
downwind direction

Minimum
disruption to
water
resources

Obstruction to drainage
system
Occurrence of local boat
landing station
Total cropped area in ha
(cropping intensity x
cultivable area)

Minimum use
of
agricultural/fis
heries land

Fisheries habitat (natural
and aquaculture)

Khulna city is at only
2km northeast. Most
of the time of a year,
prevailing wind flows
from southwest to
northeast direction
that means emissions
from the power plant
will easily be
transported to the
city by the prevailing
wind
Potential to obstruct
local surface runoff
No
Net cultivable land is
high due to high crop
intensity 3055 ha
(2.25 x 1358)
1. No use of open
water fish habitat
2. Some acres of
shrimp/ prawn gher
are present in the
proposed acquisition
plan
3. There are some
freshwater fish ponds
in the proposed
project boundary
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Khulna City is at 23 km
Northeast direction.
Hence, emission from
power plant will hardly
reach the city and will
barely have any effects on
community

Insignificant obstruction to
the drainage systems
No
Net cultivable land is low
due to low crop intensity
866 ha ( 1 x 866)
1. No use of open water
fish habitat except some
creeks that have been
occupied by the shrimp
farming.
2. Most of the land to be
acquired are occupied by
shrimp farming
3. No fresh water fish
pond exists within the
project boundary
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Criteria

Indicator

Site 1: Labanchara

Fish landing
sites/centers

No

Occurrence of sensitive
ecosystem
Habitat of sensitive
species

Minimum
Ecosystem
destruction

Minimum
disturbance to
ecotourism
Minimum/avoi
ding hilly area
Use of
maximum
Khas land

Coal
transportation
and supply

Construction
facilitation

Location and distance
from Sundarbans

Occurrence of
ecotourism spot
No. of tourist/year
Distance from world
heritage site
Extent of hilly area
within project boundary
Amount of Khas land

No

No

No

No

33 km (satisfies ECR
1997)
South-west
Only during winter
(November
to
February)
wind
prevails from North
west to south east.
Hence, emission from
the power plants will
not
reach
to
Sundarbans

14 km (satisfies ECR
1997) south west. Only
during winter (November
to February) wind prevails
from North west to south
east and rest of the year it
flows toward northwest.
Hence, Sundarbans is
located at safe site and at
safe distance from the
proposed site. Emissions
from the power plants will
hardly reach to
Sundarbans and will have
barely impacts on
Sundarbans Ecosystem.

No

No

N/A

N/A

103km

70 km

No

No

Less than 5%

5-10%

Maximum Allowable
Drought

2-3m

River Sedimentation

Around
area

Available route of
construction material
transportation
Availability of sand for
land filling
Availability of local labor

Site 2: Sapmari
Katakhali
No government developed
fish landing centers but
some local facilities for
landing exist

the

Up to Mongla port Jetty: 6
to 6.5 m
Mongla port to project
location: 6.5 to 7.5m
At Right Bank of Passur
Project near project location and
at the North-western edge
of the project boundary

Available

Available

Available

Available

Available

Available
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Criteria

Indicator
Land price
Average land elevation
Historical Maximum
Surge Height

Site suitability
Land filling (average)

Extent of erosion

Road communication
Transportation
/Communicati
on

Railway communication

Waterway
communication

Equity

Equitable distribution of
benefits

Site 1: Labanchara
25,00030,000/decimal
7m PWD
10m PWD (during
SIDR
as
per
perception of the
local people)

Site 2: Sapmari
Katakhali
8,000-10,000/decimal
2m PWD
5m PWD (during AILA as
per perception of the local
people)

(Mongla port Jetty’s top
level: +4.118 m PWD and
Basement of
Administration Building:
+5.642m (PWD)
3m+ land filling will 3.642 (deducting 2m
plinth height) m land filling
be required
will be required to achieve
basement of Mongla Port
Administration building
which will also be above
the max. surge height
Minor
Minor
1. Three connecting roads
(Brick Soaling and
Earthen) from Dhaka1. 6 km pavement
Mongla high way to the
road Khanjahan Ali
Project location
Bridge to Batiaghata
2. A proposed road of 40
Upazila across the
ft width from Dhakasite
Mongla highway (Bhaga
point) of Kaigardaskatthi
Proposed railway network
No
(from Khulna to Mongla)
4. Passur River
5. Maidara River
6. Regular Boat
Kaji Bacha River
communication with
Chalna and nearby other
Villages
Local people are optimistic
Respondents are
about the future
hopeful about getting development but dubious
about the equitable
benefits
compensation to be paid

4.4 Concluding remarks on selected site
Distance from the Sundarbans satisfies ECR 1997 (no pollution causing activity within 10 km
from the boundary of the Sundarbans reserve Forest) in case of both sites. Rampal site is 14
km northeast from the Ecological Critical Area of Sundarbans. The Rampal site is located in a
position from where emissions may not reach to the Sundarbans (located southwest of the
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project area) as the prevailing wind flows from Southwest to Northeast during March to
November and from Northwest to Southeast during rest of the year. The wind direction,
being from south to north for most of the year, is an important argument in favor of
choosing the Rampal site- since emission flow southward (in the direction of ECA) will be
very minor and will not be a significant negative factor. On the other hand, the Labanchara
site is closer to Khulna city. Khulna city is located northeast of the Labanchara site. As such,
in case of Labanchara, there is a possibility of emission flow toward the Khulna city, as in
maximum time of a year, prevailing wind flows from southwest to northeast direction (March
to November). With the Labanchara, there is a significant risk of health hazard due to air
pollution. Besides, dense urban settlements cause trapping of air pollutants that further
results fumigation of air pollutants and formation of acid rain.
Labanchara site is relatively more populated. Around 450 households need to be resettled
for land acquisition. Besides, the there is a dense settlement beyond the boundary of the
project area. On the other hand, population density of Sapmari site is low. Only 150
households (mostly temporary settlement of labors working in shrimp aquaculture pond)
need to be resettled. Moreover, there is no dense settlement within 1km radius of the
project boundary that means the site is located at a safe distance from the community.
Another major issue is the sustainability of coal supply to the power plant. The driven factor
of sustainability of a power plant is the reliable and uninterrupted fuel supply.
Transportation of imported coal is easier in case of Rampal site due to navigability of river,
short distances from anchorage position of mother vessel and minimum dredging
requirement. With Labanchara site, river navigability does not allow plying of purpose built
coal barge (8,000 - 10,000 DWT) suitable to meet daily coal requirement. Improvement of
the channel from the position of the mother vessel (Akram Point) to Labanchara through
dredging might not be feasible and cost effective. Moreover, long inland water route for coal
transportation (up to Labanchara) possesses more risk of environmental damage.
Backwater effect of Passur River is stronger at Rampal location than Labanchara, which
provides advantages of withdrawing water for plant purpose without affecting the natural
flow of the river.
Considering all the aforementioned facts it might be concluded that the Sapmari Katakhali
site of Rampal is more feasible than Labanchara site for the proposed power plant that
ensures sustainable coal supply and occupies minimum destruction and disruption of
settlements, minimum destruction to agricultural land, physical resources, and biological
environment including Sundarbans.
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Chapter 5: Project Description
5.1 Project Proponent
The Bangladesh Power Development Board (BPDB) is the proponent of this proposed 1,320
MW (2 x 660 MW) coal based thermal power plant. The Board functions under the aegis of
Power Division of the Ministry of Power, Energy and Mineral Resources. Since its
establishment in 1972, the BPDB has been planning, constructing and operating power
generation and transmission facilities throughout Bangladesh and distributing in the urban
areas except metropolitan city of Dhaka and its adjoining area.
Despite the creation of Ashuganj Power Station Company Ltd. (APSCL), Electricity
Generation Company of Bangladesh (EGCB), North West Power Generation Company Ltd.
(NWPGCL) and West Zone Power Distribution Company Ltd. (WZPDCL), Power Grid
Company of Bangladesh (PGCB) as company under BPDB, the BPDB still maintains the major
part in power generation and distribution. In compliance with the revised Power System
Master Plan (PSMP), 2010, with the aim of providing quality and reliable electricity to people
for desired economic and social development the proposed power plant has been planned to
construct within the shortest possible time.
5.2 Project Concept
The proposed project is a coal based thermal power plant with gross capacity of 1320 MW
(two units of 660MW each) with provision for further extension of another 1320MW in
future. The plant will be a super critical pulverized coal fired boiler type plant with material
resistant to corrosion due to induction of saline water. The water required for steam
generation and cooling will be abstracted from the nearby Passur River. The specified quality
of coal as mentioned in section 4.16 shall be maintained in sourcing and importing the
required amount of coal. The coal will be imported through Mongla Port facilities (except
Jetty facilities). The plant will be designed in such a way, which will ensure minimum
environmental pollution and maintain all standards of World Bank, ADB and especially MoEF,
Bangladesh (ECA 1995, ECR 1997, etc).
5.3 Purpose of the Plant-intent
It is the intention of the Bangladesh Power Development Board to install two identical coal
based thermal power generating units for a total capacity of 1320 MW with a provision for
additional two units of 660 MW each in future at Rampal, Bagerhat in the name of
Bangladesh-India Friendship Power Company, in order to meet the future power demand.
The plant shall be coal fired and equipped with re-heater and all auxiliary and ancillary
systems. The project will be implemented by internationally reputed & experienced
contractor through open bidding & the contractor shall cover all works for the engineering,
procurement, construction and commissioning of the whole plant on a turnkey basis. In
order to transmit the generated electrical power to 400 KV grid network a step up substation
shall be included. The boilers shall be a supercritical open-air installed for firing with coal.
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The steam turbine condensers shall be closed cycle water-cooled. The condenser shall be
with divided water box construction. It shall be horizontal, surface type with integral air
cooling section. In order to cool the condenser cooling water, cooling towers shall be
constructed.
Highest reliability and availability, convenience of operation and maintenance, neat and
orderly arrangement, are of utmost importance. The functional requirements of the various
systems and the pleasing physical appearance of the completed Plant shall also be taken
into account.
Due care shall be undertaken concerning the environmental impact out of the Plant and
sufficient protective measures shall be incorporated in the design of the Plant for
environmental protection especially on air pollution, water pollution and noise. The
environment protection measures shall be undertaken in accordance with the Environment
Protection Guidelines of UNDP, ADB, World Bank and Environmental Protection and Emission
Control Standards of Bangladesh.
In all instances, the listing of items of the plant shall be understood as general, and shall
include upon completion, even if not specifically mentioned, other necessary components
and appurtenances required for proper, continuous and reliable commercial operation of the
complete installation, including any and all auxiliary and ancillary systems.
5.4 Project Location
The proposed project is located in Rampal Upazila of Bagerhat District (Map 4.1). With
geospatial reference, the project site lies between 22O37’0’’N to 22O34’30’’N and 89O32’0’’E to
89O34’5’’E. The administrative boundary comprises of Sapmari Katakhali and Kaigar Daskati
Mauzas of Rajnagar Union under Rampal Upazila (Map 4.2). With reference to the nearest
important features, the proposed site is geographically located at 14 km northeast of
Mongla port and 14 km northwest of the Sundarbans (Map 1.2), hence it is placed clearly
outside the Ecological Critical Area of Sundarbans3 that covers further 10 Km from the
boundary of the reserve forest.
5.4.1

Topographical information

The land elevation of the area varies from (–) 2.19 m (SOB) to (+) 3.4 m (SOB). The mean
elevation (area average method) is 0.8752 m (SOB). Frequency distribution shows that
maximum area (35.32%) falls under 0.75m to 1.0 m (SOB) elevation class. Figure 5.1 shows
distribution of area under different elevation class.

3

The entire Sundarbans and its adjoining areas of 10 Km buffer outside the forest boundary has been
declared as Ecological Critical Area through a notification issued under ECR, 1997 on 1999.
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Figure 5.1: Area distribution under different elevation class
The figure shows that around 2% area lies below the mean sea level (0 m, SOB) and around
2.5% area shows elevation above (+) 2 m (SOB). As per local community perception, the
site has experienced the maximum surge height during cyclone Aila. It was found that
historical maximum surge (during cyclone Aila) reached up to elevation of 4.47m SOB (as
per perception of the local people.
Presently the area is dominated by agricultural practice (shrimp aquaculture cum rice field).
The entire area is protected from tidal inundation by raised levee made by the local shrimp
farmers. Existing, tidal creeks are occupied by shrimp farming and tidal flow is controlled for
shrimp farming activities.
5.4.2

Access way

Bhaga-Kaigar Daskati rural road and the Passur River are the most modest way of access to
the project location. Through road communication; the project site is connected with Dhaka
Mongla national high way by several numbers of brick soaling and earthen roads (Map 5.3).
However, the project also includes construction of around 9 Km two lane road of 12 m width
from Dhaka-Mongla Highway to project site. LGED has been entrusted for constructing a
new road from Babur Bari to Project site road that will be considered as the access road of
the proposed project (Map 5.4). The design and construction materials have been detailing
in feasibility report. About 40 acre of land will be required to construct this road. This access
road can be constructed escaping the household areas of the inhabitants satisfactorily. The
project might also get benefits from the installation of the proposed railway line from Khulna
to Mongla. Apart from the land communication, navigation through Passur River will be an
important way of transportation for construction materials and the primary fuel of the power
plant-coal.
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Map 5.1: Administrative location of the project area
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Map 5.2: Mauza Maps of the proposed project site
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Map 5.3: Road communication to access the project area
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Map 5.4: Access road of the proposed power plant
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5.4.3

Site development

The total project will be developed on a raised platform, having 5 m (SOB) RL considering
historical maximum Cyclonic surge height (+4.47 m SOB as per perception of local people)
and basement of Administration building of Mongla Port Authority (+4.18 m SOB) while the
existing land elevation of the area varies from (-) 2.19 m (SOB) to (+) 3.4 m (SOB). The
topographical information considered for site establishment is presented in the Figure 5.2
below. The Figure shows surge height of the Aila, plinth level of Mongla Port Authority’s
administrative building, RL of the proposed plant formation level with cumulative area under
different elevation.

Figure 5.2: Area-elevation curve with MSL and proposed RL of the plant
formation level
The detailed area needs to develop for site establishment showing in the Map 5.5. About
375 acres of land will be developed which includes coal stock piles and greenbelt and
open/other spaces. However, in total 425 acre of land needs to be developed initially from
the back filling materials. The total filling material requirement for land development would
be approximately 80 lac m3. This volume of earth material being extracted from different
sources depending on the environmental sustainability and economically viable. The process
of soil extraction from the sources are examined carefully.
Area Statement for the
The relevant official document about this issue has been
Single Plant
appended in Appendix-II. The rest of the land will be filled
375.0 Acre
up by ash to be generated from power generation if it is Plant Area
Township
50.0 Acre
found environmentally sound or filling materials has to be
Ash Pond
25.0 Acre
transported from outside the project area with the
Green belt
126.0 Acre
permission of the concern authority. Map 5.5a, 5.5b and
Jetty Area
4.0 Acre
5.5c show the length, width, plant layout and other
Total
580.0Acre
information of the project site.
During site establishment, all the canals and water bodies occurring outside the plant
boundary (boundary of the 425 acre area where the plant shall be installed) but within the
project area (1,834 acre) shall be kept as it is.
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Map 5.5a: Project site measurements
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Map 5.5b: General Layout of the plant as per Feasibility Study Report
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Map 5.5c: General layout of the site development
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5.5 Project layout
A general layout plan designed by the feasibility study team is given in the Map 4.5b and in
Annex-IV. The detail layout plan showing all structures, road network, drainage network,
different pollution abatement measures, and water, waste water and effluent treatment
facilities shall be developed by the EPC contractor before construction. The EPC contractor
shall be appointed after receiving the Environmental Clearance Certificate from the DoE.
BPDB shall submit the final layout plan to DoE for their review and comments.
Considerations of available land, landscape, ground features, elevation, and environmental
and social concerns recommended by EIA study have been taken into account in developing
the layout.
For its first phase, the plan is prepared in minimum area so as to reduce the quantity of
filling by dredging. Gas Insulation Switchgear has been planned for switchyard orientation
as a requirement for power evacuation. Permanent facilities like workshop, permanent
stores, etc. are located close to the main plant. The ash slurry/ash water pump house is
kept towards the chimney and Flue Gas Desulfurization (FGD) space is kept beyond the
chimney. The intake/discharge ducts have been routed in the corridor between transformer
yard and switchyard and location of CWPH is chosen, so as to minimize the length of CW
ducts. Considering the soil condition induced Draft Cooling Towers are proposed and located
considering the safe distance from the Main Plant and Switchyard. The water treatment
plant and the DM water facilities are located close to the main plant. The coal is assumed to
come from the nearest port and direct coal conveyor is assumed from the port to the plant.
Adequate space has been kept in the layout plan for lay-down and pre-assembling activities
of open stores, contractor’s offices and stores etc. Construction offices and storage sheds
area located close to the main approach road to the plant. Administrative building is
proposed to be located outside the plant boundary near the main approach road. The
following major components have been included in the layout plan:
A: Industrial (plant area)
1. Main power plant (boiler, turbine, Generator, Workshop Store, etc)
2. Electrostatic Precipitator, Flue Gas Desulfurization (FGD) as required, and
Chimney
3. Induced Draft Cooling Tower
4. Greenbelt and open space
5. Open air sub-station and network control room
6. Water treatment, sewerage treatment plant and sewerage channel
7. Coal terminal including jetty & coal conveyer belt
8. Ash handling control room, ash silo, ash disposal area
9. Coal shade (open & covered)
10. Embankment along the river side, internal road, khal, footpath, park, lake,
school, hospital, mosque, lay-down area, area for safety length of structure
to structure
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B: Township
11. Residential buildings, school, mosque, play ground, community hall, rest
house, dormitory, health center, club, etc.
12. Administrative building, auditorium and parking area including cafeteria &
social building
5.6 Project Concept
Basically, the project consists of a coal fired thermal power plant with two units of 660MW
each and induced draft cooling tower stations of wet type, circulating cooling water station
including proper intake piping and discharge channel, and stacks of 275 m each. The Power
Plant will be designed in such a way so that the construction of another additional unit of
1320 MW can be made possible. A typical diagram of a coal based thermal power plant is
shown in Figure 5.3.

Figure 5.3: Typical diagram of coal fired thermal power plant
The main project facilities comprise of a power house and auxiliary facilities that include a
switch yard, raw water reservoir, water pre-treatment system, demineralization plant,
desalinization plant (Surface Water Reverse Osmosis), circulating cooling water pump house,
coal handling system (Conveyor belt and stockpiles), ash handling and disposal system,
effluent treatment plant and residential township for project staff. Other project facilities
that will be constructed by BPDB include embankment along the river, 12 m wide two lane
approach road, 6.75m wide single lane access roads, 3.5 km wide patrol roads and water
supply pipeline from the nearest river to the project site. In addition, space for FGD has
been kept for provision of future use if required.
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The proposed 2x660 MW (net power output) supercritical bituminous pulverized coal (PC)
plant will be constructed at a Greenfield site. This plant is designed to meet Best Available
Control Technology (BACT) emission limits. The plant is a single-train design. The
combination process, heat and mass balance diagram for the supercritical PC plant case is
shown in Figure 5.3.
The step up voltage level has been considered as 400 KV as the capacity of the project has
been considered as 1320 MW. The 400 KV power transmission lines for evacuation of power
from the Project will be built by PGCB, Bangladesh.
The primary fuel will be bituminous coal with a Gross Calorific Value (GCV) of 5800 to 6100
Kcal/kg. The capacity factor (CF) for the plant is 85 percent without sparing of major train
components. A summary of plant performance data for the supercritical Pulverized Coal (PC)
plant is presented in Table 5.1 below:
Table 5.1: Basic plant information of the proposed coal based thermal power
plant (feasibility Study Report)
Component

Design condition

Plant type

Supercritical PC

Carbon capture

Nil

Net power output

1320 MW

Primary fuel (type)

Bituminous and Sub-bituminous Coal having GCV of
6000Kcal/Kg (after mixing) and low Sulfur content
(0.6%)

Coal flow

12,920 T/Day (at 100% plant load factor)

Annual coal requirement

4.72 MT/year (considering 100% load factor)

Ash production

15%

Temperature of flue gas at stack

125OC

Flue Gas Flow

4.47x106 Nm3/hr

Flue Gas Desulfurization (FGD)

To maintain concentration of Sulfur in ambient air
below the MoEF standard (80 μg/Nm3 and 30
µg/Nm3 for Sundarbans world Heritage)

Maximum emission of SOx

819g/s

Maximum emission of NOx

490g/s (less than 750 µg/Nm3)

Particulate matter

100 µg/Nm3

Stack height

275 m

Water Intake (Make up water)

9,150 m3/hr (e.g. 2.5 m3/s ) (less than 0.5% of
lowest flow condition in Passur River)

Water discharge after treatment

5,150 m3/hr

Water consumed

4,000 m3/hr
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The detail design including general layout plan, equipment layout plans, main plant cross
section, and project implementation schedule has been attached in Appendix IV.
5.7 Land Requirement and Acquisition
The land requirement has been revised for avoiding dense settlement. In revised form, the
proposed project setup will require approximately an area of 1,834 acres of land for
construction and other ancillary works; including structural, residential & fuel storage
purpose with consideration of future extension of 1320 MW (Table 5.2).
Table 5.2: Detail land requirements for the proposed project and future extension

Sl. No

For Phase One
(2x660 MW)
(Acre)

Detail Description

2

ETP and WTP

3

For future
Extension
(Acre)

12.7

50.8

Steel storage yard

2.6

10.5

4

Stores

3.4

13.7

5

O & M Stores

3.1

12.6

6

Workshop

3.7

14.9

7

Switch yard (GIS)

12.0

48.1

8

Auditorium & Administration building

2.9

11.7

9

Service Building

0.4

1.8

10

Comp. House

0.2

0.6

11

Boiler envilope

0.6

2.5

12

Air pre-heater

0.2

0.6

13

ESP

1.2

5.0

14

FGD

9.2

36.9

15

CAC House

0.1

0.2

16

TAC House for AHP

0.2

0.7

17

Switch gear room

0.1

0.3

18

XFMR

0.1

0.2

19

ASHW PH

0.1

0.1

20

SUMP

0.1

0.1

21

Canteen

0.1

0.5

22

Aux. Boiler

0.1

0.5
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23

Underground Tank

0.1

0.1

24

Fire Station

0.1

0.5

25

Coal settlement Pond

0.2

0.6

26

Lay down & Pre-assembly

5.3

21.4

27

Coal stock pile

158.8

635.4

28

IDCT

37.0

148.1

29

Pump House

0.3

1.2

30

Desilting basin

0.5

1.9

31

Ash Pond

25.0

100.0

32

Green belt, Sport Green and Others

242.4

484.0

33

Jetty area

4.0

16.0

34

Construction Office

3.1

12.3

35

Town ship

50.0

200.0

579.9193

1834.0

Total Proposed Site
Source: Feasibility Study report, BPDB

This land will be acquired from public under the provision of the Acquisition and Requisition
of Immovable Property Ordinance, 1982 (Ordinance II of 1982). BPDB has submitted the
land acquisition proposal. The first proposal of 1,834 acres was submitted to Bagerhat DC
and approval from the Ministry of Land has been obtained. All the necessary process has
been completed. DC, Bagerhat has handed over said land to BPDB on 02 January, 2012.
5.8 Project activities
Pre construction phase
a) Selection of candidate sites
b) Environmental and feasibility study
c) Selection of site
d) Land acquisition & site establishment
Construction phase
a) Civil construction and technological installation work
b) Post erection check & pre commissioning test
c) Monitoring of mitigation measures for Environmental impact of the plant
d) Commissioning test
e) Reliability test run
f) Commercial operation of the plant
g) Overall project management
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Post construction
a)

Commercial operation of the plant

b) Monitoring of EMP
c)

Proper O & M of the plant for efficient running

5.9 Work Plan of Project Implementation
The commissioning and Commercial Operation Date (COD) of the first 660 MW unit of the
proposed thermal power plant will be 48 months from the investment approval and second
unit after an interval of 6 months thereafter. A detail work plan of implementation
(Implementation Schedule) is provided in Annex IV.
5.10

Costing and Funding

According to the feasibility study of the project, the estimated investment cost of the project
may be Tk. 11,888.016 crore (excluding financing cost), where civil works will cost Tk
3,5333.216 crores, and mechanical work’s and Electrical work’s cost will be Tk 7,866.35
crores. Among these, around Tk. 19,50.7 crore would be for installing pollution abatement
measures and environmental monitoring. The cost also includes Contingency and
Environmental Management Plan. As per the JV Agreement signed 29 January 2012 between
BPDB and NTPC, India, it is contemplated that the proposed project will be installed under
joint venture of BPDB and NTPC, India. BPDB and NTPC, India (50:50) will invest 30% of
the total cost and the rest 70% will be obtained through loans from external sources.
5.11

Fuel Requirement

The main fuel to be used for generating electricity will be coal. Based on estimation of
Feasibility Study, the daily coal requirement for generation of 1320 MW power by operating
two units of 660 MW each shall be 12,920 tons considering 100% plant load factor. It
stands requirements of 4.72 million tons annually. However, this is the maximum
requirement as the plant load factor might not be over 90% under general condition.
Besides, light diesel fuel oil will also be used for boiler start up, flame stabilization and lowload operation. Annual light diesel fuel oil consumption is estimated to be 20,000 m3.
5.12

Water Requirement and Source

A circulatory water system has been planned for the plant. Initially, the power plant will
intake 144,000 cubic meter water which will be circulated in a closed cycle during operation
period. It is estimated that 9,150 m3/hr water will be required for meeting different demand
of water including makeup of circulating water systems (cooling, boiler, etc) service water,
domestic water, water for ash management, etc. This water will be collected from Passur
River. Saline water will be used for cooling and ash management in ash sump. The project
adopts Reverse Osmosis Process for desalinization of saline water to meet the fresh water
requirement.
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After use (consumptive and non-consumptive) of intake water, 5,150 m3 per hour will be
discharged after treatment through central effluent treatment and monitoring sump. It is
estimated that the plant will consume 4,000 cubic meter water per hour that is less than
0.5% of the net lowest flow condition. This 5,150 cubic meter per hour water will be
discharged to Passur River maintaining standard of the Environment Conservation Rules,
1997. The project will maximize reuse or recycle the treated water before final disposal.
5.13

Resources and Utility Demand

The proposed project shall provide employment opportunity for unskilled, semi-skilled and
skilled categories. Employment potential shall increase with the start of construction
activities. During operation phase there will also be employment opportunities, mainly in
service sector.
Electricity demand during construction phase shall be met up by West Zone Power
Distribution Company Ltd (WZPDCL). A 33 KV line shall be installed by WZPDCL.
5.14

Process Description of Individual Project Components

5.14.1 Power Generation
The power plant consists of two 660 MW units. Both units will have steam-based, pulverized
coal-fired boiler units of supercritical type, steam turbines and generators. Each boiler unit
will comprise a boiler proper, regenerating type air heater, and 2 forced draft (FD) fans and
2 induced draft (ID) fans. The boilers will have steam flow of 2,120 T/hr at super-heater
outlet with temperature of 568˚C and steam pressure of about 256kg/cm2, and stream flow
of 1,708.2 T/hr at re-heater outlet with steam of 596˚C temperature. In addition to coal,
light diesel fuel oil will be used for start-up as well as flame stabilization and during low-load
operation. The main plant consists of three interconnected structures: (i) boiler structures,
(ii) turbine building, and (iii) an integrated control and electrical building. Figure 5.4
illustrates the process flow of the Project.
5.14.2 Steam Generator and Auxiliaries
The steam generators shall be once through, water tube, direct pulverized coal fired, top
supported, balanced draft furnace, single reheat, radiant, dry bottom type, suitable for
outdoor installation. The gas pass arrangement shall be single pass (Tower type) of two
pass type. Boiler design shall be suitable for variable pressure operation from 30% to 100%
BMCR with and without 5% throttle margin. The steam generator shall be designed for low
NOx formation by adopting the appropriate burners. Furnace shall be sized for burning high
ash coal and low flue gas velocities to minimize erosion. The main parameters at 100%
BMCR will be in Table 5.3.
Table 5.3: Boiler parameter
Sl no

Parameter

Measures

1

Steam flow at main super-heater outlet

2120 T/hr
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Sl no

Parameter

Measures

2

Pressure at super-heater outlet

256 kg/cm2

3

Temperature at super-heater outlet

5680C

4

Steam flow to re-heater

1708.2 T/hr

5

Steam temperature at re-heater outlet

5960C

6

Feed water temperature at economizer 293.70C
inlet
5.14.3 Fuel Oil Burning System

Start-up, warm up and low load (up to 30%) carrying shall be done by heavy furnace
oil/HPS/LSHS. Boiler will be so designed that oil firing for flame stabilization will not be
required beyond 30% MCR. For coal firing the entire operation of purging, insertion, air and
fuel sequencing removal and blow off shall be automatic. LDO system shall be sized for
7.5% BMCR capacity of two (2) boilers.
5.14.4 Coal Burning System
The coal burning system will comprise of coal mills of vertical spindle type which include (a)
bowl mills, (b) roller mills (c) balls & race mills or any approved equivalent. The number and
capacities of the mills shall be so selected that it can fire the worst and design coals at
BMCR/TMCR. Coal from raw coal bunkers will be fed into the mills by belt driven gravimetric
coal feeders suitable for handling moist coal. There will be two axial P.A fans for
transporting the pulverized coal from mills to burners.
5.14.5 Soot Blowing System
Fully automatic, sequentially controlled, microprocessor based steam soot blowing system,
complete with provision for individual operation of any soot blower pair, operation and
facility to bypass any soot blower, will be provided. The system will have short retractable
rotary wall blowers for the furnace and long retractable rotary blowers for the super-heater,
re-heater and economizer.
5.14.6 Electrostatic Precipitator
A high efficient electrostatic precipitator (ESP) having efficiency to limit outlet particulate
emission to 100 µg/Nm3 will be installed. The ESP will collect fly ash and other air borne
particulate matter from flue gas. Each steam generating unit will be provided with an
electrostatic precipitator (ESP) with parallel gas paths. Each path will consist of a number of
fields in a series for collection of fly ash. The ESPs will have a dust collection efficiency of
not less than 99.9% while firing coal with the highest ash content (34%). The ESP will be
provided with gas tight dampers at inlets and outlets of each stream, so as to allow
maintenance to be carried out safely on the faulty stream, while the working ESP will be
provided with microprocessor based programmable type rapper control system and ESP
management system to ensure safe and optimum operation of ESP. There will also be a
heating arrangement in dust collector hopper to prevent ash stitching to the slope sides and
sown pipes.
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5.14.7 Flue Gas Desulfurization System
Provision of space for Flue Gas Desulfurization system (FGD) has been kept in the plant
area. If coal having more than 0.6% is imported, FGD will be installed and operated to meet
the ground level SO2 concentration standard of MoEF. As such, provision of the installation
of FGD has been kept in the layout of the plant.
The range of options and removal efficiencies for SOx controls is wide. Pre-ESP sorbent
injection can remove 30–70% of sulfur oxides, at a cost of US$50–$100 per kW (i.e. BDT.
400 – 8000 per KW). Post-ESP sorbent injection can achieve 70–90% SOx removal, at a cost
of US$80–$170 per kW (i.e. BDT. 6400-13600 per KW). Wet and semidry FGD units
consisting of dedicated SOx absorbers can remove 70–95%, at a cost of US$80–$170 per
kW. The operating costs of most FGDs are substantial because of the power consumed (of
the order of 1–2% of the electricity generated), the chemicals used, and disposal of
residues. Estimates by the International Energy Agency (IEA) suggest that the extra
levelized annual cost for adding to a coal-fired power plant an FGD designed to remove 90%
of sulfur oxides amounts to 10–14% depending on capacity utilization. An integrated
pollution management approach should be adopted that does not involve switching from
one form of pollution to another. For example, FGD scrubber wastes, when improperly
managed, can lead to contamination of the water supply, and such SOx removal systems
could result in greater emissions of particulate matter from materials handling and
windblown dust. This suggests the need for careful benefit-cost analysis of the types and
extent of SOx abatement.
5.14.8 Auxiliary Boiler
To meet the auxiliary steam requirement for cold start of the unit, a start up of the unit, a
start up auxiliary boiler of 60 T/Hr. capacity, 19 kg/cm2 (gauge) pressure and 250°C
temperature shall be provided. Auxiliary boiler shall be suitable to generate rated parameter
with LDO. Auxiliary boiler shall be connected to auxiliary PRDS system suitably.
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Open Air
400 KV/ SS

Figure 5.4: Process flow diagram
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5.14.9 Turbine and its auxiliaries
The scope of each TG unit of 660 MW shall broadly cover the Steam Turbine along with its
integral systems and auxiliaries such as lube oil system, control-fluid system, condensers,
condenser air evacuation system , HP & LP, bypass system, complete regenerative feed
heating system, condensate pumps along with their drives, boiler feed water pumps along
with their drives, automatic turbine run-up system, instruments, turbine protection and
interlock system, automatic turbine testing system and turbine hall EOT cranes.
5.14.10 Deaerator
Horizontal, direct contact spray or spray cum tray type deaerator with a horizontal feed
water storage tank shall be provided. The deaerator shall be capable of deaerating all the
incoming condensate and HP heater drains.
5.14.11 Coal handling and storage

External coal handling system
The coal as received by ship shall be unloaded through rail mounted grab bucket type
unloaders and shall be conveyed to plant end by single stream high capacity through
conveyor of TPH through series of transfer points.

Internal coal handling system
The coal as received from the port end through single conveyor shall drop onto two
dedicated set of screening feeders and crushers. Coal handling plant shall have crushers for
ultimately sizing the coal to (-) 20mm. An independent coal handling plant is proposed to
cater to the two units of 660 MW. Coal handling plant will be consisting of 1200 TPH coal
conveying system (with 100% standby parallel stream) along with reclaimers, trippers etc.
Crushed coal from crusher house shall be conveyed to stockyard through parallel stream
conveyors each having capacity of 4000TPH and shall be stocked in stockyard through
stackers of 4000 TPH.
Further reclaimers of 1200 TPH capacity is proposed to convey the crushed coal to boiler
bunkers by means of one set of parallel double stream (one working and one stand by) of
belt conveyors of 1200 TPH capacity. An interconnection is also to be provided to convey
coal directly from crusher house to boiler bunker. Figure 5.5 presents an indicative flow
diagram of the coal handling system.The overall operation hours of the coal handling plant
shall be 16 hours spread over two shift per day leaving third shift exclusively for routine
inspection and maintenance. The proposed CHP shall cater to the peak daily requirement of
coal for all units in two bunker filling cycles in 12 hours effective operation. The CHP system
will also have a dust suppression and extraction system. All chutes will be lined to ensure
smooth flow and discharge of coal, and the longer operating life of the chutes. All junction
towers and the crusher house will have floor cleaning chutes. Motorized travelling trippers
shall be provided to feed crushed coal into the raw coal bunkers of the boilers.
Coal stock for 90 days is envisaged. In practice this amount might be changed. Stock
requirement will be decided based on forecasts of maximum numbers of days for which
lighterage operation is possible in a year and the continuous periods when the operation is
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likely to be affected due to unfavorable weather. In layout plan, space provision has been
kept for six months storage.
A centralized main CHP control room shall be provided to control and monitor the operations
of the entire coal handling system.

Operation and maintenance of coal handling plant
The design and sizing of coal handling plant has an important bearing on station plant load
factor (PLF). Hence, the following steps will be considered while designing the coal handling
plant so as to ensure high PLF for the station:
a) CHP shall be able to meet the daily coal requirement considering 100% PLF and
design coal.
b) Adequate standby capacity will be provided in the coal handling plant and for
crushers so that outage of a single crusher or other equipment will have no effect at
full load operation of station with worst coal.
c) Coal bunkers shall be designed to avoid choking / rat holing etc after carrying out
coal flow-ability studies.
d) Adequate number of property designed suspended magnets and online magnetic
separators. Metal detectors will be provided to segregate magnetic and nonmagnetic materials respectively.
e) To minimize the dust nuisance in CHP area, effective dust suppression system shall
be provided in track hopper, bunker floor, transfer points and stockyard. Dust
extraction system shall be provided in the crusher house.
f) Effective provision shall be made for accurate and reliable measurement of incoming
coal and coal consumed by each unit
g) In order to take care of unforeseen disruption in coal supplies, coal stockyard equal
to 180 days full load requirement will be designed at station end
h) In order to avoid flooring of underground portions, all conveyor galleries shall be
over-ground except track hopper and connected conveyors

Energy conversion aspect
Coal handling plant for feeding coal to the boiler bunker has been envisaged with the
following major features to minimize the consumption of energy:
a) Coal handling plant layout shall be finalized with minimum number of conveyors in
order to minimize the coal conveying path.
b) Crusher house height shall be reduced preventing unnecessary conveying of coal to
higher elevations.
c) To control dust at coal transfer point dust suppression system shall be provided
exclusively for reducing the energy consumption levels to almost nominal values
compared to dust extraction system, which are restricted to crusher house only.
d) Running hours of CHP are optimized to reduce specific energy consumption per MT
of coal handled.
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Figure 5.5: Indicative flow diagram of a coal handling system of a power plant
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5.14.12 Fuel oil transport, unloading and storage
Fuel oil unloading and storage system shall be designed to handle both heavy oil
(HFO/LHS/HPS) and light oil (LDO) to be used for cold startup and low part load (up to 7.5
%) operation of the steam generator while firing coal.
The heavy and light oil shall be transported to the power plant by road tankers. The
receiving yard shall be designed to unload ten heavy oil road tankers and five light oil
tankers at a time. The oil shall be unloaded by gravity to unloading header. This shall then
be pumped to storage tanks through unloading pumps.
For storage of heavy oil two numbers of fixed roof type storage tanks each of having 2000
KL capacity shall be provided. Necessary provision of heating of the unloading header shall
be provided. For light oil, two tanks each of having 500 KL capacity shall be provided. A set
of pressurizing pumps shall draw the oil from storage tanks for pumping the oil to the steam
generator units. The auxiliary boiler shall be designed for firing light oil (LDO). A separate
day oil tank of 100 KL capacity for auxiliary boiler shall be provided.
5.14.13 Chimney
The DoE rules of maintaining stack height of minimum 275m for power plant over 500MW
capacity under ECR, 1997 has been considered in design condition. One twin flue steel lined
reinforced concrete chimney shall be provided for the 2x660 MW units of plant of the
project. The flue gas emission point shall be 275 m above the plant grade level.
5.14.14 Ash handling and transportation system
The ash residue left from coal combustion process will be managed through collecting,
conveying and interim storage. The total process may employ pneumatic ash conveying or
mechanical conveyors. A typical pneumatic ash handling system will employ vacuum
pneumatic ash collection and ash conveying from several ash pick up stations-with delivery
to an ash storage silo for interim holding prior to load out and transport. Two types of ash
will be produced from coal combustion: i) bottom ash ii) fly ash. Cyclonic separator will
separate the bottom ash where ash collection hopper will collect the bottom ash and later,
the collected ash will be transported through pneumatic ash conveying system to the ash
silo. The Fly ash will be separated by electrostatic precipitator and transported through the
same pneumatic conveying system. A typical diagram of the ash management system is
pictured in Figure 5.6.

Figure 5.6: Pneumatic ash conveying system
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Dry ash will be collected and transported in dry form to storage silo for utilization. In
addition, in case of non utilization, this ash will be transported through High Concentration
Slurry Disposal (HCSD) system where it will be mixed in agitator tanks for its ultimate
disposal to ash disposal pond.

Bottom ash handling system
Bottom ash is extracted by using a continuously operating dry bottom ash evacuation
system.
The bottom ash (BA) extracted in dry form from each unit shall be crushed in primary and
secondary crusher to granular size of less than 6 mm and shall be collected in an
intermediate silo (IM silo). BA can be unloaded and transported through truck from this IM
silo. In case of un-utilization of BA, or disposal through trucks, BA from IM silo shall be
transported to a BA silo near HCSD pump house. This shall be further mixed with fly ash and
disposed off from in form of HCSD slurry.

Fly ash handling system
Pneumatic conveying system (either vacuum system or pressure system) shall be employed
for conveying of fly ash from the electrostatic precipitator hoppers and APH hoppers in dry
form. This ash shall be taken to buffer hoppers of each unit. The dry ash shall be located
adjacent to the ESP. Dry ash from the buffer hoppers shall be transported either to HCSD
silo to be located near the chimney or to storage silos near the plant boundary. The
transportation system shall be provided for each unit for transportation from buffer hoppers
to the silos either in closed tankers or in open tankers.
Space provision has been kept near storage silos for installation of dry fly ash classification
system, for users of classified fly ash in future.

Ash utilization
The dry ash is taken to buffer hoppers for its onward transportation in dry form to storage
silo near plant boundary for utilization. The residue ash can be used in brick manufacturing,
clinker industries, cement industries, compaction purposes, etc. There will be also scope for
ash export. Presently another parallel study is going on for this purpose. At initial stage, the
generated ash will be used in land development within the project area. At first phase, only
425 acres of land will be developed for the main plant and township by dredged material
and the rest area (1,414 acres) will be developed gradually with generated ash.
Many cement plants exist in the vicinity, 100% fly ash utilization has been considered.
Hundred percent bottom ash utilization has also been considered. However, ash dyke of 25
acres has been designed in case of non utilization ash with concrete sealing both side wall
and bottom of the ash pond.
5.14.15 Ash slurry disposal system

Fly ash, BA, and economizer ash slurry disposal
The fly ash collected in HCSD silos near chimney and ECO & BA ash from BA silo shall be
mixed with water in an agitator tank at controlled rate to obtain the desired high
concentration. The high concentration slurry shall further be pumped to ash dyke by HCSD
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pumps. One HCSD pump house will be constructed for 2 x 660 MW units. There will be two
working streams (one for each unit) and one stand by stream for HCSD pumps. All the
pumping streams shall be provided with its individual disposal pipes. No crossover is being
envisaged in the disposal piping. About 25 acres of land with 3 m (taking experience of
Barapukuria ash pond) height has been designed for ash disposal area, which is located
adjacent to plant boundary. Therefore, about 3035112 cubic meters would be the capacity
ash pond to retain generated ash from the power plant. Density of this fly ash in the ash
pond depends on the specific gravity of the particular fly ash and density of water which is
about 143.52 Ib/ft3. Considering the 90% plant factor and 15% ash contain in coal, a single
plant will generate about 969 ton of ash per day. It will fill 422 cubic meter volume of the
ash pond in each day. However, the proposed ash pond will retain ash for significant time
period as both of the units runing simultaneously. The bottom and sidewall of the ash pond
will be sealed with concrete for protecting the infiltration. The ash disposal area is planned
with a total usable area of about 15 acres for ash storage and 10 acres for starter dyke
storage lagoons, maintenance road all along the periphery of the dyke and recirculation
system facilities.

Ash water system
There will be no recirculation from dyke as the disposal of BA and FA system will be only by
HCSD. Thus, the plant make up shall be used for water requirement of ash handling system
throughout the plant life.

Ash water re-circulation system
HCSD system is supposed to have no excess water. However, a recirculation system is
envisaged for pumping any excess decanted water from the Dyke. Decanted water from ash
pond of HCSD pond will be led to the plant area by using 2 x 100% (30 m3/hr) capacity
pumps and the same will be conveyed through one number of carbon steel pipe from ash
dyke to plant area. This water will be further used in the ash handling system.
5.14.16 Cooling system
A closed cycle cooling system with induced draft cooling tower shall be provided. Cooling
tower blown down shall be used for coal dust suppression and ash handling. In cooling
water system, only make up water would be provided and can be easily desalinated.
Therefore, re-circulating type Cooling Water (CW) system with cooling towers having open
intake channel has been envisaged for the project. Makeup water requirement for cooling
system would be 7350 m3/hr. No treatment will be required for CW system. Saline water
shall be supplied to cold water channel of circulating water system. The total circulatory
water 72,000 m3 per hour will require for the condenser and auxiliary cooling per unit
considering temperature rise of CW across the condenser of about 100 C to 110 C. It is
proposed to operate CW system at about 1.5 Cycle of Concentration (COC). This condenser
and auxiliary cooling water (72,000 m3/hr per unit) will be withdrawn one time but not at a
time from the Passur river before commissioning of the cooling tower.
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5.15

Coal source and transportation system

BPDB has conducted a detail study on coal sourcing, transportation and handling by
engaging CEGIS to attain at a sustainable solution taking into consideration of
environmental safety of Sundarbans and project surrounding environment.
5.15.1 Coal specification and requirement
Considering the safety of Sundarbans & surrounding ecosystem and public health & safety,
the specification of the coal has been selected. The specification defined average sulfur
content 0.6 %, maximum moisture content 15% and gross calorific value as 58006100Kcal/kg. Specification of the coal considered for this power plant is given in Table 5.4a.
To ensure reliable supply of coal throughout the project life, the coal sourcing study
suggested importing coal from multiple countries instead of a single country.
Table 5.4a: Quality of the Coal Available in Selected Source Country
GCV
(Kcal/kg

TM (%
Max)

IM (%
Max)

Ash (%
Max)

ADB

AR

ADB

5500 5800

26-42

15-20

6100 7250

6.0 18.5

1.013.5

61006500

8 -12

3-5

ADB
ADB
For Indonesian Sources
By
5-10
38-44
Diff.
For Australian Sources
by
8.7 19-50
diff.
21.0
For South African Sources
By
15
20 – 22
diff.

VM (%)

FC
(%)

TS
(%
Max)
ADB

HGI

Sizing
(mm)

AFT
Deg. C
(Max)

0.5 <1

4260

50

11001250

0.2 1.0

37 82

50

1300 1600

0-1.0

4570

50

12001300

Source: collected from different major coal sellers of Indonesia, South Africa and Australia
Note: ADB: Air Dried Basis; AR: As received; GCV: General Calorific Value; TM: Total
Moisture; IM: Inherent Moisture; VM: Volatile Matter; FC: Fixed Carbon; TS: Total Sulfur;
HGI: Hard-grove Grind-ability Index; AFT: Ash fusion temperature (flow temp. in a reducing
atmosphere), By Difference: 100- (IM + Ash + VM).
With high GCV, coal requirement is less. The daily coal requirement of 2x 660 MW units shall
be about 12,920 tones based on gross calorific value of 6000 Kcal/kg, 100% plant load
factor and 2,447 Kcal/kWh unit heat rate. Coal requirement depends on GCV of coal. The
coal requirement will be less with coal of higher GCV value. Coal requirement has been
estimated using the formula:
Annual Coal Requirement: (2,447 Kcal/KWh x 1320 MW x 24 hours x 365 days) / 6000
kcal/kg = 4.715 million ton.
5.15.2 Presence of trace element and radioactivity in coal
In future, coal will keep its important position as a world energy source because of its
relatively abundant reserves in comparison to the decreasing reserves of both petroleum
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and natural gas. Practically all elements of the Chemical Periodic Table are present in coal4.
Trace element (TE) is defined as an element occurring in a very low amount (< 100 ppm w).
Presence of this small amount trace element in coal are again found to vary drastically with
changes of mine and even within the same mine. The average quantities of trace element
are expressed in table 5.4b.
Table 5.4b: Average Quantity of trace element in the Coal (Xu, M. et. al. 2003)

>50 ppm

10– 50 ppm

Barium (Ba)
Fluorine (F)
Phosphorus (P)
Titanium (Ti)
Zinc (Zn)

Arsenic (As)
Chromium (Cr)
Lead (Pb)
Nickel (Ni)
Vanadium (V)

1– 10 ppm

<1 ppm

Beryllium (Be)
Cadmium (Cd)
Iodine (I)
Thorium (Th)
Uranium (U)

Mercury (Hg)
Silver (Ag)
Selenium (Se)
Tantalum (Ta)
Potassium (K) - 40

The radioactivity of all coals was found low compared to the earth’s crust and the natural
radionuclide’s arising from the decay of uranium and thorium present in the coals were
considered to be of minimal environmental concern. Coal contains radioactive elements (e.g.
Thorium, Uranium and Potassium- 40) as minor trace quantity. The radioactivity of ash
products from power stations also showed similar to that of the Earth’s crust. Table 5.4c has
been represented the comparative emission of radioactivity from different sources.
According to the USGS, the radioactive elements in coal and fly ash should not be sources of
alarm as it is lower enriched in radioactive elements compared to soil or rocks.
Table 5.4c: Presence of radioactivity from different sources (ACARP, 2006)
Sources

Bq/kg

International Coal

440

Australian Coal

370

Coal ash (laboratory prepared)

1530

Fly ash

1680

Bottom ash

1410

Earth’s crust

1430

Common garden soil

1480

Note: 1 Bq = 1 disintegration per second
5.15.3 Coal sources
Considering suggested coal specification, availability, cost of coal, cost of transportation and
reliability to supply coal, judiciously it has been planned to import coal from Indonesia,
Australia and South Africa under long term/short term agreement with coal producers and
suppliers. In such case, good quality, Sub-bituminous coal might be imported from
Indonesia (GCV 5500 – 5800 kcal/kg AR basis) and Bituminous (GCV 5800 – 6300 kcal/kg
AR basis) coal might be imported from South Africa and Australia. In this case of multiple
4

D.J. Swaine, F. Goodarzi, 1995. Environmental Aspects of Trace Elements in Coal, (M), Kluwer, Dordrecht
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sources, GCV of average 6000 Kcal/kg to be achieved blending of different coals of different
grades has been considered for planning purpose.
BPDB would engage third parties to supply coal and transport coal up to the project site
under Coal Supply Agreement and Coal Transportation Agreement with the outsourced
agencies.
5.15.4 Coal transportation
The imported coal will be transported through Passur River using Mongla Port facilities
(excluding berthing facilities). A separate study has been conducted for finding a best
suitable coal transportation plan. The study identified five alternatives considering different
vessel type, inland waterways and mode of transshipment:


Alternative I- Mongla Port Fairway Buoy (MPFWB) anchorage: Mother vessel of
3,80,000 DWT will anchor at MPFWB (near Swatch of no Ground) and then further
transshipment up to project site by lighter vessel



Alternative II- Akram point anchorage: Mother vessel of 80,000 DWT will anchor at
Akram point and then further transshipment by lighter vessel.



Alternative III- Harbaria Anchorage: Mother vessel of 25,000DWT will anchor at
Harbaria anchorage and then further transshipment by lighter vessel.



Alternative IV- Direct discharge of coal from mother vessel of 25,000 DWT at Coal
Terminal at Mongla Port Jetty no-11 and then further transshipment by conveyor belt



Alternative V- Direct discharge of coal from mother vessel of 25,000 DWT at Coal
Terminal at plant site

The alternative I has not been considered as sea state condition favors anchorage and shipto-ship transfer for only four months in a year. Alternative IV and V will not be feasible as
maintaining channel by dredging for such vessel would not be feasible.
Anchorage area for alternative II and III are located in Sundarbans. At present, mother
vessels of Mongla Port anchor at the down of Harbaria for lighterage operation. Harbaria
anchorage permits vessels of maximum 25000 DWT. Carrying coal by 25000 DWT vessels
described in Alternative III will require more numbers of vessels and lighters that will
increase transportation cost as well as risk of environmental damage. On the other hand,
carrying coal by 80,000 DWT vessels as suggested in Alternative II would involve less
numbers of vessels as well as less cost. Besides, the river at Akram Point area is wider than
that of Harbaria (1.8 to 2.5 km at Akram Point and 1 to 1.5 km at Harbaria), which favors
safe ship-to ship transfer and keeps a safe distance from Sundarbans. Considering cost,
river state, river depth, environmental hazards, and safe maneuvering and ship to ship
transfer, the study on coal sourcing and transportation has finally opted for Alternative II as
best suitable coal transportation plan.
The selected plan includes - transportation of coal for Khulna Power Plant from source
country to project site by vessel of 80,000 DWT (subject to beam width and length of the
vessel) and then further transshipment by purpose built shallower draught coal carrier of
5000 to10,000 DWT having draught of 5.5 m. A total of 59 voyages will be required each
year to transport annual coal requirement by vessel of 80,000 DWT from source to Akram
Point anchorage. Five lighter vessels of 10,000 DWT would transship total cargo of a mother
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vessel by making five voyages within four days. The tentative routes of mother vessels from
sources to anchorage area are shown in Figure 5.7 to 5.9. The selected route for
transshipment from mother vessel position to project site is shown in Map 5.6.
For implementing the selected transportation plan dredging shall be required for improving
the navigability of the Passur River as considered in the plan. Under the coal sourcing study
a detail investigation has been carried out for assessing dredging requirement.
For approaching the selected 80,000 DWT vessel up to Akram Point, dredging at Outer Bar
shall be required. Similarly, for transshipment of coal from mother vessel to project site by
8,000 to 10,000 DWT barge, dredging shall be required from base creek to project site. As
such, Dredging of 30 million m3 at Outer Bar (Length 20km, channel width 160m and design
depth 12 m C.D) and 2.1 m3 from Base Creek to Project site (channel width 100m, length 16
km and design depth 5.5 m) were assessed for effective coal transportation. This dredging
shall be carried out by relevant agency of GOB under different work program for which,
separate Environmental Assessment Studies may be carried out by the relevant agency (if
required) as per the Environmental Regulations.
The coal transportation shall be executed by outsourced agency. The agency shall be
responsible for maintaining all IMO conventions, MARPOLs, environmental regulation of
Bangladesh, Mongla Port Acts and regulations, regulations of the Ministry of Shipping to
ensure ship safety, environmental safety, and prevention of Environmental Pollutions from
ships. DG Shipping regulates all ocean going ships monitoring and auditing compliance of
ships and shipping activities with the aforementioned regulations and conventions.

Figure 5.7: Maritime sea route From New Castle CT, Australia to Mongla port,
Bangladesh
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Figure 5.8: Maritime
Mongla port

sea route From North Pulau Laut (NPLCT), Indonesia to

Figure 5.9: Maritime sea route From Richard Bay, South Africa to Mongla port,
Bangladesh

Transporting and transshipment of the imported coal
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Map 5.6: Tentative navigational route map for coal transportation
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5.16

Water System and Management

Water will be required for steam generation, condenser cooling, coal management, ash
handling and disposal, and domestic purposes. Details of water sourcing, use, treatment,
and disposal are described in the following sub-sections.
5.16.1 Source of water
The source of the water for the project is Passur river. Passur river water is highly saline and
sediment load. This saline water will be used for cooling purpose, coal handling, and ash
handling, without any further treatment. Desalination, pretreated, demineralization will be
required for meeting potable water, plant service water, cycle makeup (DM water), etc.
5.16.2 Water consumption
Once through system as well as circulating water system has been planned for the project.
It has been estimated that water at the rate of 9,150 m3/hour (e.g. 2.54 m3/s) will be drawn
from the Passur River for operating the project including potable water requirement. This
water is less than 0.5% of the lowest flow condition of Passur River(e.g. 6,000 m3/s).
Finally, 5,150 m3 water will be discharged to river after appropriate treatment from central
effluent monitoring sump. However, the treated water will be tried to reuse or recycle as
much as possible. The detail flow diagram of the water management for the proposed
project is shown in Figure 5.10.
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Figure 5.10: Water balance diagram of the proposed power plant
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5.16.3 Circulating and makeup water system
Circulating water has been required for operating the project. Water system for cooling
System, ash handling and disposal system, boiler water, etc will be operated by circulating
water system. Make up water will be fed regularly for circulating cooling water system.
For cooling, a re-circulating type Cooling Water (CW) system with cooling towers having
open intake channel has been envisaged for the project. The CW system consists of CWPH
and SACWPH including fore-bay, intake RCC channels, steel line concrete encased supply
and discharge ducts. Cooling water requirement for the auxiliary cooling system of each unit
would be tapped from the CW pipe at the upstream of condenser and the return water from
the circuit would be led to the CW discharge pipe after condenser. Re-cooled water after
cooling tower will be led to the CW pump house through the cold water channel by gravity.
CW system blown down would be drawn from CW pump discharge.
The total water requirement for the condenser and auxiliary cooling is estimated to be about
72000 m3 only one time for each unit. It is proposed to operate circulating water system for
1.5 Cycle of Concentration (COC). Therefore, only 7350 m3/hr make up water will be
provided to circulating water system without any desalinization. Make up water system will
also feed boiler water for power cycle make up after desalinization process.
In ash handling system, water in ash pond will be reused in ash water sump for ash
handling. Only blow down water from ash pond will be discharged to central effluent
treatment plant. This circulating water system will also provide required water to coal stock
yard for dust suppression.
The entire water system has been designed for efficient water use where a series of water
re-use provision has been kept. The complete water balance model has been depicted in
Figure 4.11.
5.16.4 Water treatment system
Water treatment system of the project comprises of Desalination System, Chlorination Plant,
Condensate Polishing Plant, and liquid waste effluent treatment system. No waste water
shall be discharged to the river without appropriate treatment and satisfying effluent
standard as defined in ECR 1997.

Desalination plant
It is planned to adopt Reverse Osmosis (RO) process for desalination of sea water. Sea
water is proposed to be collected and stored in a storage tank of RCC construction near Sea
water Reverse Osmosis (SWRO) plant. The desalination system shall be equipped with water
pre-treatment section such as clarification, chemical dosing as per standard practice of the
suppliers and filtration Treated water from SWRO shall be stored in steel tanks which shall
be used for plant water requirement such as Service water, HVAC makeup, makeup to the
fire water storage tanks, sealing water for vacuum pumps of ash handling plant and Potable
water for plant and colony. To produce De-mineralized (DM) quality water for cycle makeup,
it is required to provide a Second Stage RO unit and a set of Mixed Bed (MB) Ion-exchanger
unit at the downstream of SWRO plant. A portion of desalinated water from SWRO units
shall be treated through 2nd stage RO unit and MB Bed type ion exchanger units to produce
DM water. For regeneration of ion-exchange resins of MB unit, regeneration systems
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comprising set of acid tanks and a set of alkali tanks, dosing pumps, acid and alkali
unloading pumps, Neutralization pit, effluent disposal pumps etc shall be provided.

Chlorination plant for CW system
Chlorination plant shall be provided for chlorine dosing in the CW to avoid the growth of
algae and bacteria. CW chlorination system would consist of three numbers of chlorinatorevaporator sets of 100 kg/hr capacity. Each chlorination system shall be provided with
required chlorine tones containers, instrumentation panels, chlorine leak detector, etc.
Complete chlorination plant shall be located indoor. Chlorine leak absorption system as plant
emergency measure shall be provided for each of the chlorination plants to neutralize
chlorine leakage from the plants. As the project uses sea water, alternative to the proposed
gas chlorinators, use of electro-chlorination shall be studied and if found suitable the same
can be implemented.

Management of waste water from coal stockyard
The runoff and wash off from the stockpile and coal unloading system shall be treated
properly before discharging it to open environment. Fog spray or mist the stockpile surface
shall be in practiced to maintain the surface of the coal in moist condition. This will minimize
propensity of self combustion and dust generation and accordingly no runoff water will be
produced. Effluents from coal stockyard - "Coal slurry settling pond" shall be provided to
arrest the coal dust. Finally, the waste water from the coal settling pond will be transferred
to the central effluent monitoring sump and treatment plant.

Effluent treatment, monitoring, and discharge plant
A central Monitoring Basin (CMB) of RCC construction shall be provided to collect all the
plant effluents so that the same may be provided to collect all the plant effluents so that the
same may be pumped back to the sea. The liquid effluent from different sources e.g. plant
operation, domestic sources, coal stock yard, ash sump, etc shall be collected and treated /
recycled as per standard practice. A central effluent plant with integrated water and
wastewater management has been planned and designed for the project. The management
system has been designed by providing facilities like recycle and reuse of waste water. The
sludge and waste water to be generated from desalinization plant, R.O. plant, ash sump,
etc. shall be discharged after series of reuse and recycling system to the central effluent
treatment sump. After treatment, effluent shall be discharged to the Passur River at a rate
of 100 m3/hr. The rate of effluent flow into the treatment plant has been specified bellow.

Systems

Effluent Quantity (Cubic meter/hr)

Coal settling pond

300.0

CW blow down water

3250.0

Ash water blow down

400.0

Rejected from desalination plant

1200.0

Power cycle makeup blow down

15.0
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Neutral Pit blow down

5.0

Total effluent input

5150.0

The rate effluent out flow will be maximum 5150 cubic meter per hour to the final disposal
point for treatment. Effluent quality shall be monitored at different stage of discharge and
intake. Before discharging the treated effluent from the effluent treatment plant, effluent
standard shall be complied with ECR, 1997 defined standard for effluent. Try to reuse or
recycle the treated water from ETP as much as possible.
5.16.5 Miscellaneous water system
Two sets of potable water pumps for plants and colony shall be provided to fill the overhead
potable water tanks of the plant as well as to supply potable water to the township/colony.
A pipe network for distribution of potable water for plant shall be provided from the
overhead storage tanks. Rainwater runoff from the plant area and wash water of air preheater will be directed through lined drains, channels, and culverts into a harvesting pond.
This runoff will be used for spraying the coal stockyard and landscape irrigation. Any excess
rainwater during the monsoon season will overflow into local drainage system.
5.17

Civil structure and urban facilities

A large numbers of civil structures and facilities are planned with the project. The possible
civil and urban facilities to be constructed are listed below






Infrastructures and civil structure
o Site establishment
o Office building
o Dozer maintenance shed
o Workshop, permanent stores
o Steel foundation for the plant
o Ash storage
o Water treatment, drainage and sewerage network
o Security fencing
o Coal terminal
o Coal corridor
o Coal handling, storage and transportation facilities
Residential facilities
o Rest house
o Officials’ quarter
o Staffs quarter
o Guard shed
o Canteen
Township
o School
o Mosque
o Medical centre
o Officers Club
o Sports complex, Playground, fitness center, etc.
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o
o
o




Police camp
Social facilities-community center, club, auditorium, Bank, post office,
shopping center, etc
Transportation facilities-transport center, Petrol pump,

Pollution mitigation facilities
o Greenbelt around the power plant
o Eco-park
o Water treatment plant
o Central effluent monitoring basin
o Chimney of 275m height
Road network
o Access road - Double lane bituminous Access road
o Necessary bridge, culvert, sluice, etc
o Patrol road, internal road network, etc

5.18

Electrical system

5.18.1 Power evacuation
400 KV and 230 KV transmission systems have been planned along with the proposed power
plant. Power Grid Company of Bangladesh (PGCB) will design and implement necessary
transmission systems. Power generated from each 660 MW unit would be stepped up to the
evacuation voltage level through suitably rated Generator Transformer. At the end, this
power shall be distributed up to the consumer end through different grid and distribution
substation.
5.18.2 Start-up power requirement
The startup power of the plant has been envisaged to be drawn from the 230 KV existing
PGCB Khulna South substation through the planned transmission line between generating
switchyard and Khulna south substation. The availability of the 230 KV Double Circuit line
interconnection from Khulna south substation needs to be ensured matching with the
project start up power schedule.
5.18.3 Auxiliary power supply scheme
The plant auxiliary power supply scheme has been evolved with Generator Circuit Breaker
along with suitably rated unit transformers associated with each unit.
5.18.4 Generator
The main parameters of Generator would be as follows:
a) Nominal rating

660 MW

b) Rated output

777MVA

c) Power factor

0.85 (lag)-0.95 (leading)

d) Rated Voltage

As per manufacturer’s Standard (in the range of 21-24 kv)

e) Speed

3000rpm
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f) Short Circuit ration

Not less than 0.48

Besides the other electrical protections, the Generator shall have the following additional
protections/monitoring
 Alkaliser
 End winding vibration monitor
 Online Partial Discharge (PD) Monitoring System
5.18.5 High voltage switchyard and power distribution
A 400 KV open air switch yard shall be installed under this power plant with required
number of buses and incoming out going feeders. As per the power purchase agreement,
the evacuated power from the plant generated by the project will be sold to two distribution
companies owned by the Government of Bangladesh. The main components of the substations are two numbers of unit transformer, required number of circuit breakers as per
requirement and design along with Current Transformer (CT), Potential Transformer (PT),
Lighting Arrestor (LA), Communication equipment, etc
5.19

Central Control and Monitoring

A central control room for two units at operating floor along with programmer’s room will be
installed. The boiler, turbine and generator along with their associated auxiliaries would be
controlled and monitored from the common control room in BC bay (on CCR common for
2units). For offsite, DDCMIS such as AHP, CHP, water system, makeup water system, etc
have been proposed in the respective areas. It is proposed to install Steam Water Analysis
System (SWAS). To achieve environmental efficiency, SOx, NOx, O2, CO2, CO and dust
emission measurement shall be provided.
5.20

Project Design and Construction

5.20.1 Design
The project is being designed in accordance with the international standards for supercritical
steam power plant. The design of support facilities and associated works is in accordance
with appropriate national and international standards. The plant design will cope with local
seismic conditions.
The design life of the plant will be at least 30 Years. Civil works structures and foundations
will be designed for a life exceeding 45 years. Equipment for units 1 and 2 will be arranged
in a slide along configuration. The station layout and the operability of equipment will
require a station operation and maintenance staff team of around 300 persons, excluding
contracted laborers.
5.20.2 Construction
The site requires filling and grading to establish the final landform. Site soils consist of sandy
to sandy loam topsoil and subsoil, which will require that excavation be undertaken with
bulldozers and excavators. Site leveling will use all excess soil produced from excavation
with additional soil (if necessary) brought onto the site from outside sources.
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Civil works will involve construction of the main power plant and auxiliary facilities and
buildings, the water supply pipeline from nearest source. Mechanical and electrical works will
include both on-site and off-site fabrication, assembly, installation, and erection of power
plant equipment, pollution control equipment including FGD units and the chimney structure,
demineralization plant, control system, power system, and various utility systems.
Construction will require between 2,000 and 4,000 skilled and unskilled workers.
Construction workers will be engaged by contractors responsible for different construction
packages. The power supply for construction will be provided by a single 33 KV distribution
line of about 6 MVA rating X-former from nearest substation. Construction water will be
sourced through authorized vendors and from ground water sources prior to the operation
of the plant water supply pipeline.
5.21

Pollution Mitigation Measures

5.21.1 Air pollution control system
High efficiency Electrostatic Precipitators (ESPs) will be installed to limit the particulate
emission to 100 µg/Nm3. To facilitate wider dispersion of remaining particulates and gaseous
pollutants (SO2 and NOx), bi-flue chimney of 275m height shall be provided. Space provision
has been kept in the layout for retrofitting Flue Gas Desulfurization (FGD) system, if required
in future. To control emission of fugitive dust within and around the coal handling plant and
coal stockyard, dust suppression and extraction systems shall be installed. The chimney shall
also be provided with facilities for online monitoring of stack emissions.
5.21.2 Noise control
The major noise generating sources are the turbines, turbo-generators, compressors,
pumps, fans, coal handling plant etc. from where noise is continuously generated.
Equipment will be designed to control the noise level below 90 dB. Wherever it in not
technically possible to meet the required noise levels at working place, the personnel
protection, equipment like ear plug/ear muffler shall be provided to the workers. The buffer
area around the plant, boundary wall around the project shall dampen the noise level so
that nearby community will not feel any noise.
5.21.3 Intent of water reuse
The entire water consumption and management system has been designed with provision of
water use facilities. A circulating water system has been designed for cooling system, boiler
water, ash disposal and handling system.
5.21.4 Effluent treatment
A central effluent treatment plant with the facilitation of Central Monitoring Basin (CMB) has
been planned to collect, treat and dispose all the plant effluents. The liquid effluent shall be
collected and treated / recycled generally as per following design philosophy.


A portion of CW blow down water shall be used for dust suppression system of coal
stockyard and balance shall be diverted to Central Monitoring Basin. Provision shall
be kept to use CW blow down water for ash handling plant when system is operating
in one thru mode
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Ash water system shall be generally operating in re-circulation mode blow down if
any from Ash water system shall be led to the CMB.



Other plant drains/ effluent of sea water quality shall be collected and pumped to
central monitoring basin.



The reject from desalination plant and sludge, if any, from the pre-treatment section
of Desalination plant shall be pumped to be discharged to the CMB.



Regeneration waste of Demineralization Plant, condensate polishing plant and boiler
blow down water shall be pumped to the CMB.



Water from plant service water system and dust suppression system shall be
collected from the plant drains and shall be treated through a set of tube settlers to
remove suspended impurities. The treated water shall be pumped to the CMB.



Drains from coal stockyard shall be drained to a set of coal settling pond for removal
of coal particles



All the plant liquid effluents shall be mixed in CMB and quality of the effluent shall be
measured and monitored. Through a set of water effluent disposal pumps and
piping, the same shall be disposed off from central monitoring basins up to the final
disposal point



Final disposal will be made maintaining DoE’s standard for effluent quality.



Maximize the reuse/recycle of treated water for irrigation, washing etc before final
disposal
5.21.5 Thermal pollution control

A closed cycle cooling system with induced draft cooling towers will be provided. Therefore,
no thermal pollution is anticipated. Cooling tower blow down shall be used for dust
suppression and ash handling.
5.21.6 Waste management
All kind of solid wastes to be generated will be disposed on site maintaining DoE’s standard.
Ash particle will be the major waste to be generated from the power plant and the details of
the ash management is described in Section 4.11.10. A blanket of water shall be maintained
over the ash pond to control fugitive dust emission. Some amount of waste will also be
generated from coal storage yard and belt conveyor facilities. To control the coal dust flying,
the coal silo for the storage yard and the cover on the conveyor belt will be taken as a
preventive measure. A water spraying system will be installed in coal yard and ash disposal
area to control the fugitive dust particle.
5.21.7 Water Intake Structure
The water supply pipeline from intake point to the feeder canal shall be provided with
sufficient screening to filter out larger aquatic organisms like fishes, frogs etc. Drum screens
shall be adopted in order to limit the entrainment of fish in the cooling water system.
Temporary water reservoir shall be built for water storage rather than direct abstraction
from river. Further, fish conservatory (sanctuary) shall also be established at a safe zone.
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5.22

Afforestation and greenbelt development

A large area of green belt have been planned all around the main plant area except the
switchyard side. In addition, large-scale afforestation and green belt development activities
shall be implemented in all available spaces within the main plant area.
5.23

Rehabilitation and resettlement

The proposed project will require acquisition of 1,834.00 acres of land that includes mostly
agricultural and shrimp aquaculture pond (gher) and 150 households (approximately). The
land acquisition process is progressing under District Commissioner office of Bagerhat as per
the Acquisition and Requisition of Immovable Property Ordinance, 1982 (Ordinance II of
1982) of Bangladesh Government. The compensation, resettlement and rehabilitation will
also be executed following the Ordinance.
5.24

Post operation monitoring program

Regular monitoring of pollutants in different environmental disciplines like air, stack
emission, wastewater, etc shall be conducted and the data shall be submitted to the
Department of Environment (DoE) regularly following the Environment Monitoring Plan
proposed under this study. The monitoring locations will be finalized in consultation with
DoE. Station will be equipped with all necessary equipment and workforce for ensuring
effective monitoring.
JV Company shall have provision of environmental quality and safety department for
monitoring the EMP implementation during the construction and operation phases of the
project. The environmental monitoring officer shall monitor the EMP implementation and
submit a quarterly report to the said department. In addition, as well as, another yearly
monitoring report with quarterly monitoring data shall be submitted to the DoE for renewing
the Environmental Clearance Certificate. Two trainings per year shall be planned for safety
professionals.
A few typical monitoring and measuring apparatuses for determining the phenomenal
aspects of water system, chemical treatment system and effluent system have been
enclosed with the Report. In addition, some monitoring instruments of the gas emissions
and particulate matter dispersion are added as solicited with recommendation:


Liquisys M CUM 223/253 transmitter may be selected in wider range



Dual Input Intelligent Analyzer M1056 may also be chosen for PH/ORP/ISE
Resistivity/Conductivity, % concentration, chlorine, oxygen, ozone, temperature,
turbidity, flow etc. This multi- parameter instrument offers a wide range of
measurement choices supporting most industrial, commercial, and municipal
applications.



PH/ORP Sensors models 399 and 399VP of EMERSON Process Management:-These
aids in the sensors resistance to poisoning ions and helps prolong sensor life. This
quality protects the reference elements from ammonia, chlorine and cyanides in the
process.
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Endurance Purpose Conductivity sensor-Model 400 and 400VP sensors are intended
for the determination of electrolytic conductivity in applications ranging from high
purity water to cooling water. The sensors are ideal for use in clean, non-corrosive
samples.



Clarity II Turbidity meter model T1056 is intended for turbidity determination in
water. Low stray light, high stability, efficient bubble rejection, and a display
resolution of 0.001 NTU make Clarity II ideal for monitoring the turbidity of filtered
drinking water.



For detecting some emissions in flew gas Teledyne Instruments UV Fluorescence
SO2 Analyzer model 100E may be opted (Ranging 0-50 ppb to 0-20 ppm)



Model 200E Chemiluminsence NO/NO2 /NOx Analyzer ranging 0-50 ppb to 0-20ppm
may be selected for its temperature and pressure compensation to determine the
emission values.



DURAG (D-R 290) Optical opacity/dust monitor may be selected for the plants with
dust concentration >50 µg/ m3 for its name signifies that the light beam traverses
the measuring distance twice.
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Chapter 6: Environmental and Social Baseline Condition
The details of the existing environmental settings and socio-economic baseline
condition of the proposed coal based thermal power plant to be constructed by the
Bangladesh Power Development Board (BPDB) at Sapmari in Bagerhat district, are
presented in this chapter. The baseline environmental and socio-economic conditions
have been established in respect of physical environment, water resources, land
resources, agriculture, fisheries, ecosystem, and socio-economic settings of the
selected study area using both primary and secondary data.
6.1 Study Area
As per recommendation of DoE, an area of 10 km radius from the plant location has
been considered for setting environmental baseline condition. This study has not only
covered 25 Km southwards from the plant but also 20 km widen strip of Passur and
Sibsa River from the project site to Mongla Port Fairway Buoy due to the presence of
Sundarbans. This area has been considered for evaluating baseline condition
considering the route of coal transportation (the Passur River). However, the study
area includes 10 Unions and 29 Mauzas. For ecological baseline condition
assessment, addition to these areas, the entire Sundarbans has been considered.
Detail administrative information has been discussed on the respective articles of
socio-economic base line study. Maps 3.1 and 3.2 present the study area for baseline
condition, impact assessment and coal transportation study.
6.2 Availability of Coal
The required coal 4.72 million ton annually. North West part of the Bangladesh is
well known for deposition of good quality Gondwana coal. This coal can be the best
alternate indigenous source of energy for Bangladesh. So far, five Coal (besides
Kuchma and Singra, deep seated deposits) have been discovered having in- situ Coal
Deposit of about 2.5 Billion metric tons. Among these, only Barapukuria coalfield has
been developed where about one million ton/year coal is being produced by
underground method from the central and southern part of the field. The mine
produced 0.5 to 0.8 m MT of coal from 2006/7 to 2010/11. The other coal deposits
await government’s decision and appropriate guideline for mine development. The
Coal bearing area of NW Bangladesh is very well to reasonably connect by rail and
road to the proposed Khulna coal fired power plant. However, considering the
production capacity, mining process, infrastructures, risks and hazards, socioeconomic values, political decisions and future energy demand in rational away this
project will be imported the required from international sources. Indonesia, South
Africa and Australia are the suitable sources considering coal reserves, production of
sellable coal, coal export and coal policies of the source countries. A separate study
has been carried out for determining coal sourcing, transportation and handling.
Potential coal sources and coal transportation plan are briefed in Section 5.15 of
Chapter 5.
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6.3 Availability of water
The project will be constructed adjacent to the Passur river which is a tidal river. The
minimum monthly discharge (occurs during February) of the Passur River is 6000
m3/s (BWDB, 2005) where the highest flow is 22,500 cubic meter per sec during wet
season. Tidal effects this area two times in every days. However, tidal water intrudes
maximum during high tide which is mainly saline water. The feasibility study
estimates 9,150 m3/hr (e.g. 2.54 m3/s) water will be required. This water will be
collected from the Passur River, which is dominated by tidal flow.
It is estimated that the required volume of water is less than 1% of the net tidal
volume of the Passur River during lowest flow condition. Furthermore, after
utilization, 5,150 m3/hr (equivalent to 1.43 m3/s) water will be discharge back to the
Passur River.
6.4 Physical Environment
6.4.1

Climate and meteorology

The project area lies in the South-central climate zone of the country (Map 6.1) and
shows tropical monsoon climate with three prominent seasons - Summer/Premonsoon - March to May; Rainy season/monsoon - June to October; and Winter
season - November to February. Monsoon comes in the month of June and recedes
in the month of late October.
Seasonal variation of rainfall, temperature, and humidity is the noteworthy aspect of
the climate. The rainy season is hot and humid, and characterized by heavy rainfall,
tropical depression and cyclone. The winter is predominately cool and dry. The
summer is hot and dry interrupted by occasional heavy rainfall.
Gentle north/north-westerly winds with occasional violent thunderstorms called
northwester during summer and southerly wind with occasional cyclonic storm during
monsoon are prominent wind characteristics of the region.
Meteorological condition has been established using data on different metrological
parameters accumulated from nearby Mongla station of the Bangladesh
Meteorological Department. Summary of the analysis of metrological parameters are
given in the following sections.
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N

Location of Power
Plant, Khulna

Source: ASB,2006
Map 6.1: Climatic Sub-region of Bangladesh

Temperature
Seasonal variation of the temperature is distinct but does not vary largely. Data of
last 20 years (1989-2008) shows that monthly maximum temperature varies from
23.30 to 36.50 C while April is the warmest month and the monthly minimum
temperature varies in the range of 12.2o to 27.8 0C while January is the coldest
month. The highest maximum temperature ever recorded within the last 20 years is
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36.570C during May 1995 and the lowest ever recorded minimum temperature is
12.210C during January, 2003. The monthly maximum and minimum temperature of
last 20 years (1989-2008) are given in Table 6.1 Figure 6.1 shows the monthly
average maximum and minimum temperature of twenty years (1989-2008)

Figure 6.1: Twenty years (1989-2008) average of monthly temperature

Humidity
The collected data from Mongla Station shows that monthly average relative
humidity in the project area varies seasonally from 70% to 90%. June, July and
August are the most humid months (80 % to 90 %) while during January to March it
remains lowest (20% to 30%). Figure 6.2 and Table 6.2 show average monthly
maximum, minimum and average humidity of last thirty-one years (1978 to 2008).

Figure 6.2: Thirty-one years (1978-2008) average of monthly Humidity
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Table 6.1: Monthly minimum and maximum temperature recorded in Mongla Weather Station
Jan
Year
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Max
24.42
26.20
24.62
24.67
25.52
26.18
24.50
25.40
25.14
23.33
26.18
26.22
25.41
26.45
24.01
24.45
25.64
26.63
25.45
25.50

Min
13.06
14.37
14.01
13.64
14.07
14.65
13.09
14.82
13.67
13.66
14.12
14.44
13.12
14.93
12.21
14.01
14.52
13.78
13.14
14.43

Feb
Max Min
28.81 17.54
28.50 19.10
29.42 18.17
26.56 17.20
29.04 17.85
27.25 16.65
28.30 16.68
28.82 16.84
27.41 16.98
28.22 17.74
30.37 17.87
27.20 17.25
29.84 17.66
29.66 16.79
29.44 17.78
29.14 16.58
30.54 18.23
32.30 19.36
27.89 17.70
26.92 15.60

Mar
Max Min
32.67 21.76
29.62 20.28
33.47 23.08
32.59 22.78
31.23 20.38
33.07 22.55
33.02 21.56
33.55 23.37
32.64 22.46
30.35 20.35
34.36 22.58
32.50 21.97
33.60 21.63
33.71 21.93
31.27 20.66
33.46 22.40
33.11 22.80
33.81 22.34
32.06 20.45
32.84 22.57

Apr
Max Min
35.02 25.34
32.79 24.55
34.32 25.37
35.93 25.00
33.95 23.83
34.01 24.21
36.57 25.75
34.54 24.77
32.11 22.20
33.66 24.00
35.79 26.16
34.49 24.67
35.57 25.49
33.42 24.17
34.71 25.61
34.19 24.92
35.78 25.35
35.65 25.51
34.55 24.65
35.32 24.88

May
Max Min
34.55 26.35
33.84 25.49
33.81 26.91
34.02 24.78
33.41 25.10
34.55 25.99
34.82 27.08
35.39 26.34
34.23 25.08
34.34 26.43
33.65 25.80
33.66 25.74
33.52 25.28
34.65 25.94
35.29 26.19
35.62 26.40
35.31 25.78
34.79 26.06
34.74 26.29
35.66 25.82

Jun
Max
32.51
32.68
32.35
33.69
32.24
31.56
32.41
32.13
33.68
34.14
32.45
32.62
31.10
32.94
32.67
32.96
34.52
33.16
33.08
31.85

All data are in degree Celsius
Source: Bangladesh Meteorological Department
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Min
26.48
26.80
26.09
26.40
26.08
26.66
27.14
25.82
26.01
27.78
26.36
26.41
25.99
25.95
26.45
26.12
27.41
26.91
26.65
26.12

Jul
Max
31.42
30.97
31.93
31.26
31.86
31.69
31.95
32.03
31.37
32.36
31.64
31.63
31.35
33.53
32.70
31.90
31.65
31.06
31.50
31.24

Min
26.30
25.68
26.43
25.94
26.61
26.38
26.34
26.41
26.04
26.68
26.02
26.14
26.26
26.87
26.75
26.00
26.13
26.15
26.17
25.93

Aug
Max Min
31.78 26.26
32.27 26.20
31.94 26.38
31.53 26.26
31.22 26.42
31.21 26.18
31.75 26.61
30.41 25.92
31.76 26.39
31.72 26.53
31.22 26.09
32.43 26.66
32.45 27.10
31.73 26.14
32.67 26.67
31.78 26.24
32.15 26.48
31.41 26.15
32.26 26.49
31.84 26.36

Sep
Max Min
31.87 25.86
31.92 26.08
32.28 25.68
31.28 26.05
30.85 25.33
32.14 26.01
31.37 26.12
32.74 26.41
31.43 25.48
31.95 26.09
30.81 25.83
32.06 25.73
32.55 26.02
32.44 25.73
32.68 26.25
31.91 25.97
32.34 26.08
32.02 25.88
31.29 26.08
32.15 26.00

Oct
Max Min
30.94 24.53
30.27 23.57
31.38 23.94
31.35 24.58
32.10 24.68
31.71 24.29
31.34 24.78
31.29 24.16
31.44 23.53
32.34 25.84
30.81 24.86
31.67 24.97
31.93 25.13
31.85 24.01
32.18 25.20
31.48 23.89
30.97 24.84
32.60 24.69
31.68 23.85
31.67 23.91

Nov
Max Min
29.53 20.05
29.57 21.19
28.53 18.96
28.91 20.41
29.55 20.45
28.74 20.46
27.98 20.78
29.45 20.03
30.53 21.20
30.01 22.27
29.67 20.29
30.21 20.81
29.35 21.74
29.54 20.59
29.99 20.05
29.68 19.38
29.25 19.53
29.67 20.73
29.40 20.98
29.66 20.12

Dec
Max Min
26.08 15.01
26.72 15.67
25.85 15.52
26.12 14.59
26.98 16.14
26.88 15.08
26.62 15.74
26.26 15.73
25.00 15.57
27.34 16.56
27.35 16.47
26.98 15.19
27.03 15.27
27.05 16.25
25.93 15.91
27.45 16.72
26.96 15.88
27.24 15.92
26.00 15.34
26.43 17.04
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Table 6.2: Monthly maximum and minimum humidity of last 31 years (1978-2008)
Year
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Jan
Max Min Avg
94 25 66.8
100 19
70
100 24 66.4
100 32 72.6
100 32 69.6
97 30 71.9
97 26 73.7
100 30 71.8
100 25 71.5
94 29
71
97 27 70.8
95 26 68.7
100 31
78
100 13
72
97 36
75
100 25 71.9
98 27 72.3
96 23 68.6
98 32 70.4
95 31 69.4
100 37 78.3
97 30 72.2
96 32 73.9
96 28 69.6
100 28 76.5
100 24 77.9
100 33 79.8
97 29 71.4
100 19 73.2
100 22
73
100 21 73.3

Feb
Max Min Avg
95 25 64.6
95 22 66.9
100 24 67.9
100 24 69.5
95 25
69
100 27 73.3
95 26 68.1
100 21
70
95 22 66.4
97 28 71.2
95 25 72.1
100 30 75.1
100 28 77.8
100 25 73.2
98 21 76.5
98 24 75.1
100 18 66.4
98 28 74.6
98 28 71.2
98 24 72.3
100 29 75.7
96 30 68.7
98 18 66.9
100 30 74.4
96 26 68.8
100 26 72.1
100 23 72.8
98 26 71.8
98 19 75.9
100 24 72.8
97 18 67.1

Mar
Max Min
95 24
95 21
100 32
100 23
97 24
100 46
100 23
100 58
98 22
98 29
97 24
98 22
100 31
100 32
100 58
97 27
98 24
100 15
100 30
100 38
97 18
100 19
100 20
100 25
98 24
98 20
100 28
97 39
100 15
96 16
100 30

Avg
68.8
71.3
77.6
71.1
67.8
79
80.3
80.4
73.9
74.1
73.2
72.2
78.6
76.5
82.5
74.1
77.6
70.1
80.5
79.4
70.2
76.7
76.2
71.6
74.4
75.6
76.7
78.9
68.6
67.5
78.6

Apr
Max Min Avg
100 37 74.4
100 60
80
100 25 77.4
100 43 80.6
100 50 77.5
100 42
80
100 27 80.7
100 51 78.6
95 49 75.3
100 55 79.4
100 51 78.4
100 30 77.6
95 39 79.7
100 37 78.3
97 37 78.1
97 23 77.7
100 34 80.9
98 32 77.7
97 44 77.8
100 35 76.9
100 39 78.7
97 53 76.5
100 52 79.3
97 45
76
98 43 82.5
100 41 79.4
100 58 81.7
100 18 76.6
96 31 73.5
100 48 77.3
98 25 72.4

May
Max Min
100 58
100 58
100 49
100 40
95 45
100 61
100 63
100 36
100 43
96 55
100 63
100 50
97 55
100 58
96 44
98 57
97 27
97 41
100 50
100 51
100 30
100 49
100 49
100 56
98 60
100 55
98 39
98 44
100 45
100 50
96 38

Avg
81.3
78.9
82.3
80.6
76
84.3
82.9
80.7
76.8
77
83.9
76.6
80.5
82.4
78.4
81.8
81.9
78.7
81
79.3
81.1
83.8
85.7
82.9
85
83.7
80.5
76
80.9
80.4
76.7

Jun
Max Min Avg
100 67 86.2
100 59 87.5
100 59 89.7
100 48 90.7
100 60 89.2
100 66 89.6
100 73 93.4
100 67 89.1
100 60 88.3
100 61 85.2
100 55 89.2
100 57 85.2
100 60 87.9
100 66 89.3
98 54 83.5
98 67 89.3
100 60 87.7
100 66 86.7
98 52
85
100 65 86.2
100 53 85.3
100 65 88.7
100 60 87.9
100 72 91.8
100 59 88.8
100 67 90.9
100 54 86.3
100 61 84.7
100 63
87
100 60 84.2
100 60 85.8

All the data are in %
Source: Bangladesh Meteorological Department
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Jul
Max Min Avg
100 50 86.6
100 63 87.1
100 16 90.3
100 64 93.3
100 67 89.1
100 61 89.2
100 59 90.7
100 69 89.9
100 69 89.9
100 73 91.8
100 68 88.9
100 58 86.6
100 70 90.9
100 20 87.9
100 66 88.8
100 65 87.5
100 63 90.1
100 69 88.5
100 65 87.4
100 72 91.3
100 47
90
100 66 90.4
100 60 89.6
100 67 90.2
100 70 92.3
100 67 87.8
100 64 88.6
100 63
88
100 66 89.7
100 60 90.2
100 63 90.4

Aug
Max Min
100 64
100 69
100 56
100 54
100 68
100 64
100 67
100 67
100 65
100 67
100 67
100 66
100 66
100 60
100 63
100 66
100 68
100 66
100 67
100 52
100 46
100 69
100 62
100 68
100 65
100 67
100 60
100 70
100 60
100 63
100 62

Avg
88.1
89.8
89.6
88.2
90.3
88.1
91.7
89.5
87.8
88
89
85.7
85.1
89.1
86.9
88.6
87.9
87.4
88.8
87.4
89.8
91.3
88.6
88.6
88.4
88.5
88.6
91.3
86.8
86.3
88.2

Sep
Oct
Nov
Max Min Avg Max Min Avg Max Min Avg
100 58 86.4 100 52 82.2 97 40 73.6
100 59
87 100 42 78.5
100 30 72.8
100 60 86.1 100 39 76.9 96 29 73.5
100 62 86.2 100 49 80.9 100 24 74.7
98 62 86.7 100 55 84.5 100 42 84.4
100 53 84.3 100 54 83.3 100 33 74.4
100 60 85.7 100 41 78.5 100 33 74.1
100 61 85.2 100 47 81.2 100 37 75.3
100 67 87.2 98 41 80.7 100 51 79.1
100 63 86.3 100 47 82.4 97 40 79.2
100 64 85.8 100 60 88.3 97 30 73.4
100 61
85 97 48 81.9 100 35 80.4
100 25 86.8 97 45
83 97 17 77.4
100 64 85.9 100 37 83.8 98 39 78.5
98 66 85.9 97 46 82.3 97 38 76.7
98 41 83.8 98 42 81.4 100 30 75.7
100 66
87 97 58 82.1 100 49 84.7
100 60 86.3 100 43 82.7 98 35 78.7
100 55 86.9 100 42
79 100 38 75.6
100 59
85 100 28 81.7 100 40 77.7
100 62 88.5 100 60 86.1 98 40 76.5
100 60 88.3 100 39 85.2 97 39 77.4
100 60 87.8 100 58 87.5 100 36 83.5
100 57 85.2 100 43 83.6 98 47 82.8
100 66 87.6 100 49 84.6 100 41
76
100 60 86.8 100 51 83.8 100 27 75.9
100 62
87 100 55 82.4 100 39 77.1
100 61 86.1 100 54 81.9 100 27 75.1
100 56 86.6 100 38 83.5 98 40 81.2
100 59 86.6 100 49 81.4 97 35 75.3

Dec
Max Min Avg
100
100
100
100
100
100
99
94
97
97
95
100
100
96
96
100
96
97
100
98
100
97
97
98
97
96
98
98
100
97

39
33
37
34
33
25
37
37
37
36
27
37
35
32
35
28
34
35
37
33
32
31
36
32
40
27
29
27
29
31

71.5
73.5
74.9
72.4
75
73.1
72.9
70.9
75.3
79.8
71.1
77.7
73.7
75.3
73.4
70.9
74.5
74.4
74.5
74.1
77.1
73.4
76.2
77.6
77.6
72.1
77.7
73.8
72.2
76.5
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Rainfall
Rainy season is very prominent in this region like other coastal areas of the country. The
annual average rainfall is
1946 mm/yr as per last 18
years recorded data of
Mongla weather station.
Since
1991,
maximum
monthly
rainfall
ever
recorded is 983 mm in the
month of June during 2002.
Eighteen years average of
monthly rainfall is presented
in a graph (Figure 6.3) that
shows June to September
have maximum rainfall of
the year and it varies in the
range of 300 mm to 350 Figure 6.3: Eighteen years (1991-2008) average of
mm. On the other hand, monthly rainfall
December shows no rain or
very little.
Table 6.3: Last eighteen years (1991-2008) monthly rainfall in mm recorded in
Mongla station
Year

Jan

Feb

Mar

Apr

1991
1992

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Total

29

29

20

88

91

419

395

8

108

0

4

118

174

350

298

323

259

4

2

1957

243

170

55

2

0

1232

1993

9

21

167

72

186

424

225

379

1994

4

18

40

149

139

344

278

380

243

91

36

0

1853

123

130

3

0

1608

1995

4

70

11

9

208

304

244

1996

2

22

24

47

119

453

386

268

302

148

229

0

1797

357

133

274

1

0

1818

1997

2

70

123

131

214

233

1998

29

65

149

97

234

229

478

355

591

12

0

14

2223

294

443

553

110

207

0

2410

1999

1

0

0

25

202

262

435

442

479

321

12

0

2179

2000

28

9

15

134

283

309

356

209

327

124

5

0

1799

2001

1

19

6

22

301

539

445

136

181

251

53

0

1954

2002

13

5

32

74

206

983

389

441

492

62

89

0

2786

2003

0

2

175

41

127

351

284

229

188

263

0

28

1688

2004

0

0

7

95

109

293

280

336

506

274

3

0

1903

2005

28

0

93

25

238

342

633

264

391

390

1

1

2406

2006

0

0

14

9

243

255

462

318

390

48

6

0

1745

2007

2

71

1

64

57

226

580

262

355

267

101

0

1986

2008

50

36

12

7

146

252

474

217

299

197

0

0

1690

Avg

11.67

30.28

49.39

60.72

178.94

355.11

388.22

309.83

335.89

182.00

41.78

2.50

1946.33

Source: Bangladesh Meteorological Department
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Evaporation
The monthly average evaporation in Mongla varies from 3 to 5 mm/day in a year. The
monthly maximum average evaporation occurs in the month of July and it is 16 mm/ day.

Wind speed and direction
Like the country’s wind characteristics the region is characterized by Southerly wind from the
Bay of Bengal during monsoon and Northwesterly wind from Himalaya during winter. The
recorded data of last 20 years (1989 to 2008) shows that monthly average maximum wind
speed in Mongla weather station region varies from 300 to 750 km/day. The average wind
speed is 1.7 m/s. The detail data of wind speed for the last 20 years (1989 to 2008) is given
is Table 6.4. Wind speed has been measured (meters/second) at 10 meter height that is 1.7
m/s in average. According to the Pasquill-Gifford Stability Index the atmospheric stability
mostly falls into very Unstable to Unstable classes on the basis of wind speed, cloud cover,
location etc.
The wind roses for Khulna generated using observed data of Meteorological Department of
Khulna (Figure 6.4-6.7; source: SMEC, 2006) show average wind direction and speed for
different period of a year. The yearly average wind rose shows that wind prevails flowing
from south to north direction in most of the time in a year (figure 6.4). During November to
February, maximum prevailing wind flows from north and north-west to south and
Southeast direction (Figure 6.5) and for rest of the period it flows from south. During March
to April wind mostly flows from south and southwest to north and northeast, (Figure 6.6)
and for May to October it flows from south and southeast to north and northwest direction
(Figure 6.7).

Figure 6.4: Wind rose for Khulna for a full year
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Figure 6.5: Wind rose for Khulna for the period of November to February

Figure 6.6: Wind rose for Khulna for the period of March to April
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Figure 6.7: Wind rose for Khulna for the period of May to October
Note for Figure 6.4 to 6.7: Wind direction shows from which it originates, Source: SMEC
2006

Sun-shine hours
The monthly average sunshine hour in Mongla varies from 4 to 9 hour/day in a year. In
general, maximum sunshine hour of 12 hour in a day is found in May.
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Table 6.4: Monthly maximum, minimum and average wind speed (km/day) of last 20 years

Year
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008

Max
444.5
222.2
400.0
266.7
266.7
444.5
355.6
355.6
355.6
444.5
400.0
311.1
311.1
355.6
355.6
266.7
355.6
177.8
266.7
355.6

Jan
Min
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
88.9
44.5
88.9
44.5
44.5
44.5
44.5

Avg
132.5
73.4
82.8
80.2
70.2
145.7
139.2
99.1
104.7
149.6
139.7
130.6
135.4
123.1
130.9
130.2
137.2
105.6
112.0
120.9

Max
666.7
622.3
488.9
533.4
355.6
577.8
444.5
355.6
355.6
444.5
355.6
355.6
400.0
444.5
355.6
355.6
400.0
266.7
355.6
533.4

Feb
Min
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
88.9
44.5
44.5
88.9
88.9
44.5
88.9

Avg
151.2
69.9
98.2
121.2
113.5
115.7
140.4
101.8
143.9
138.1
130.9
127.9
133.9
147.2
131.5
136.1
144.6
108.8
132.5
131.2

Max
444.5
711.2
800.1
400.0
355.6
533.4
444.5
488.9
533.4
533.4
444.5
444.5
622.3
533.4
800.1
355.6
266.7
355.6
444.5
533.4

Mar
Min
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
88.9
88.9

Avg
107.3
127.6
114.8
132.6
101.3
190.2
138.2
172.6
144.1
170.7
144.5
162.8
148.8
143.7
169.3
158.0
131.7
112.5
169.6
124.6

Apr
Max Min
800.1 44.5
711.2 44.5
2000.2 44.5
533.4 44.5
711.2 44.5
711.2 44.5
444.5 44.5
533.4 44.5
1333.4 44.5
444.5 44.5
444.5 44.5
1333.4 44.5
622.3 44.5
711.2 88.9
533.4 44.5
622.3 88.9
266.7 88.9
666.7 44.5
889.0 88.9
266.7 88.9

Avg
226.7
212.7
196.5
160.8
150.1
175.5
174.0
179.3
218.4
182.5
204.8
216.2
174.3
224.3
207.3
238.2
133.6
140.4
191.1
126.6

May
Max Min
1022.3 44.5
666.7 44.5
711.2 44.5
533.4 44.5
711.2 44.5
800.1 44.5
889.0 44.5
666.7 44.5
1111.2 44.5
577.8 44.5
622.3 44.5
666.7 44.5
666.7 88.9
666.7 44.5
444.5 88.9
533.4 88.9
533.4 44.5
533.4 44.5
666.7 88.9
533.4 88.9

Source: Bangladesh Meteorological Department, Mongla weather station
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Avg
224.9
141.3
279.8
167.4
254.4
177.4
213.7
245.7
194.8
197.8
205.0
166.6
180.6
197.0
184.4
160.1
146.2
173.1
146.9
153.4

Jun
Max Min
933.4 44.5
889.0 44.5
800.1 44.5
666.7 44.5
1155.7 44.5
444.5 44.5
800.1 44.5
889.0 44.5
622.3 44.5
711.2 88.9
666.7 44.5
711.2 44.5
533.4 44.5
533.4 44.5
666.7 88.9
666.7 44.5
533.4 88.9
444.5 44.5
666.7 88.9
444.5 88.9

Avg
223.5
157.8
141.1
168.3
257.0
191.1
203.4
216.3
214.7
219.1
179.6
180.5
183.4
153.9
195.1
160.0
159.8
163.0
179.8
142.4

Max
800.1
444.5
577.8
666.7
666.7
533.4
666.7
666.7
444.5
444.5
533.4
444.5
533.4
444.5
711.2
533.4
533.4
666.7
666.7
533.4

Jul
Min
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
44.5
88.9
88.9
44.5
44.5
88.9
88.9
88.9

Avg
197.3
95.3
148.6
155.4
259.2
195.8
204.0
186.1
169.8
192.0
163.9
164.4
177.1
142.4
187.6
166.8
157.4
175.0
158.4
140.8

Aug
Max Min
488.9 44.5
444.5 44.5
444.5 44.5
400.0 44.5
533.4 44.5
711.2 44.5
666.7 44.5
666.7 44.5
1111.2 44.5
444.5 44.5
400.0 44.5
444.5 44.5
444.5 44.5
622.3 88.9
444.5 88.9
355.6 88.9
266.7 88.9
889.0 88.9
666.7 88.9
666.7 88.9

Avg
188.2
124.8
125.0
136.8
197.3
213.6
186.4
183.1
207.2
166.7
157.9
172.0
155.0
150.9
158.7
159.6
126.6
287.6
193.9
145.1

Sep
Max Min
400.0 44.5
444.5 44.5
222.2 44.5
533.4 44.5
444.5 44.5
622.3 44.5
533.4 44.5
355.6 44.5
1333.4 44.5
444.5 44.5
444.5 44.5
711.2 44.5
355.6 88.9
355.6 44.5
355.6 44.5
533.4 44.5
533.4 88.9
889.0 88.9
889.0 88.9
666.7 88.9

Avg
180.2
104.2
78.2
121.8
156.3
187.5
170.1
130.0
155.9
151.3
157.9
137.9
127.0
132.7
133.6
182.0
165.9
242.5
226.1
142.4

Max
622.3
533.4
444.5
355.6
355.6
266.7
355.6
1111.2
266.7
444.5
400.0
889.0
533.4
533.4
533.4
622.3
311.1
266.7
711.2
666.7
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6.4.2

Landscape and Topography

The proposed area is located in the Southwestern region of Bangladesh, which is a part of
alluvial delta formed by major rivers originating from the Himalayas in the North. The
landscape of the proposed site is characterized by plain coastal land with very gentle slope
and tidal creeks. Intensive shrimp farming land, scattered mangrove along the rivers and
canals, homestead forest, roadside plantation are the common landscape features (Map
6.2a). Tidal action is dominant in the nearby Passur River and Maidara - Ichamoti river
system.
The land use of the area is dominated by shrimp aquaculture cum rice cultivation. In
general, this agricultural land covers 75% of the study area and 95% of the project area.
Settlement density is very low. Settlement area covers 4940 ha (14.13%) in the study area
and only 5.5 ha (0.75%) in project area. Detail land use maps of the study area and the
project area are given in Figure 6.2b and 6.2c.
The general landscape of the study area as well as the project area is flat topography with
some low lying swampy areas, some inter-tidal canals, intensive shrimp farming land, rural
settlements, homestead and roadside planted vegetation and natural scattered mangrove
along the River and inter-tidal canals. The entire agricultural area (including shrimp farming
pond) is protected from tidal inundation by raised levee of the river by shrimp farmers. The
study area is characterized by numerous tidal creeks of Maidara-Ichamoti system. Similar
tidal creeks also exist within the project site that are occupied for shrimp farming activities
and the tidal flow in creeks is controlled by the local people by constructing indigenous
water control structures (wooden structure).
Topographic variation within the area is not significant. From the latest Digital Elevation
Model (DEM) map prepared after topographical survey and the FINMAP data set of BIWTA
(Map 6.3a) it is found that project site elevation along the Passur river ranges from 1 m to 2
m PWD above mean sea level, while only 1% of the area is more than 3 m PWD above
mean sea level. The average elevation of the project area is +2m PWD that is very low
considering the Basement level of the Mongla port administrative building that is +5.642 m
PWD. After detailed topographical survey a DEM for the project area has been developed.
The DEM with contour line is presented in Map 8.3b and the values are presented herein are
in meter SOB (Survey of Bangladesh).
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Map 6.2a: General landscape of the project site dominated by shrimp aquaculture
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Map 6.2b: Detail land use map of the study area
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Map 6.2c: Detail land use map of the project area
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Map 6.2d: Detail land use map of the project area with layout of first phase
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Map 6.3a: Area elevation from DEM analysis
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Map 6.3b: DEM of the project area
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6.4.3

Geology

Physiographically, the area is tidal delta with dominant tidal flushing and saline enriched
shallow aquifer. The area is located in Bengal basin –an extensive alluvial plain of the
Quaternary sediments laid down by Ganges-Brahmaputra-Meghna river system.
Stratigraphically, the area is covered by paludal deposit comprised by Holocene River
alluvium, meander, inter-stream and swamp deposit (Map 6.4) with 16,000 m thick
sequence of quaternary sediments (Alam et al., 1990 and USGS-Bangladesh Gas Assessment
Team, 2001).
As per tectonic classification, the area falls under Faridpur trough of Western platform flank
which is adjacent to the hinge line (Map 6.5).Tectonically this area is inactive and no
apparent major structure like fault or fold exists in the region that might be geologically
significant (Sir William Halcrow and Partners ltd., 1993).
Lithology shows that the area comprises of clay on the upper part and sand in the deep. The
upper surface layer consists of clay, the intermediate layer of mainly fine sand and deeper
layer contains mainly fine to coarser sand.
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N

(Source: Geological Survey of Bangladesh)
Map 6.4: Geological map of Bangladesh
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(Source: Geological Survey of Bangladesh)
Map 6.5: Generalized tectonic map of Bangladesh
6.4.4

Ambient air quality
Air quality

The project location and the surrounding area is highly exposed and there is no terrain or
structure that may act as wind barrier. Therefore, both Northeasterly and Southwesterly
winds strongly prevail in the study area. Consequently, the local air quality remains within
the standard of ECR 1997. Apart from regular prevailing winds, the cyclonic winds also
disperse the air pollutants from local emission sources.
Considering downwind location of the project site, air quality has been monitored at; cement
industries (approximately 8 to 10 km south of the plant location), Sarankhola Upazila
(approximately 43 km southeast of the plant location), Khulna City area (approximately 23
km northeast of the plant location). The table 6.5a and 6.6b presents air quality monitoring
results of the aforementioned locations. The locations are represented in Map 3.3.
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Table 6.5a: Air quality monitoring results of different location
Date

Sample location
Shibbari
Khulna

01/05/2012

SPM (µg/m3)

More,

College More, Khulna

SOx (µg/m3)

NOx (µg/m3)

410.0

<25

46.0

320.0

<25

36.0

Natunrasta
More,
350.0
<25
33.0
Khulna
Sonadanga Bus stand
335.0
<25
41.0
Bangladesh Standard (ECR 1997) for
200
80
80
residential and rural area
Bus
stand
more,
155.0
10.0
21.0
02/05/2012
Sharankhola Sadar
In front of Upazila
Palli Unnoyon Board
140.0
11.0
20.
Office, Sharankhola
Sadar
Thana
More,
150.0
09.0
18.0
Sharankhola Sadar
In front of Upazila
Health
Complex
148.0
08.0
16.0
Office, Sharankhola
Sadar
Bangladesh Standard (ECR 1997) for
sensitive area as the location is within
100
30
30
the ECA of Sundarbans
ECR Amendment, 2005
150 (24-hr)
365 (24-hr)
100 (Annual)
Source: CEGIS investigation, 2012
Note: Experts from DoE, Khulna collected samples and all the parameters were tested in the
labs of DoE, Khulna. During sample collection, the day was sunny and gentle wind was
flowing northwestwards.
Table 6.5b: Proposed
preconstruction phase
Season





Summer/ Apr.
Monsoon/ Jul.
Postmonsoon/Oct.
Winter/Jan.

location

for

air

Locations







quality

Time

At 1 km, 2 km, 3 km and
4 km distance from the
stack
point
towards
windward direction
Coal stockpile
Coal
transfer
point
,Akram point
Ash disposal pond
Harbaria
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data

collection

Parameter

Every
3 SOx,
hours in a PM2.5
PM10
complete
day

during

Institution

NOx, BPDP/JV
and Company/D
OE
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Sources of emission
The study area is non-urbanized and free from major industrial set up. The assessment was
made to identify the existing and potential emission sources. The air pollution sources in and
around the study area are mainly cement industries, road dust, black smoke from water
vessel, engine vehicle, windblown dust from agricultural lands and exposed earth, and
domestic cooking. The potential and existing sources of air pollution are listed in Table 6.6a.
Table 6.6a: Major sources of air pollution
Sl.
Source
no.
1
Domestic
biomass
burning
2
Dhaka-Mongla
highway

3

4

5

6

7

Location

Principal
Scale of emission
Pollutants
NOx, SO2, CO, Local within 100 m radius
PM2.5,
CO2,
PM10
NOx, SO2, CO, Significant only within
CO2,
PM2.5, 200m of road centerline
PM10

Scattered, about 2 km
beyond the project
boundary
About 9.5 km from
northern part and 5
km from southern
part of the Project
River traffic
On Passur River
NOx, SO2, CO,
CO2,
PM2.5,
PM10
Meghna
About 7 km south- PM2.5, PM10
Cement
eastward from the
industry
project boundary
Dubai
About 7 km south- PM2.5, PM10
Bangladesh
eastward from the
Cement Mill
project boundary
Mongla Cement About 7 km south- PM2.5, PM10
Factory
eastward from the
project boundary
Mongla EPZ
About 10 km south- (under
eastward from the
development)
project boundary

Significant
within
proximity of the river
Significant
Radius of
unit
Significant
Radius of
unit
Significant
Radius of
unit
-

with 0.5 km
the industrial
with 0.5 km
the industrial
with 0.5 km
the industrial

Source: Field investigation, 2010
Apparently, the cement industries are significant pollution sources. However, the air quality
monitoring data of those industries show that the levels of emissions are within DoE
standard. The collected air quality data from the cement industries is given in Table 6.6b.
The air samples were collected from the front side of industrial units. The sampling and
analysis were carried out by the Department of Environment, Khulna.
Table 6.6b: Air quality monitoring data matrix of different cement industries
Sl. No.

Name of the industry

1

Meghna Cement Industry

2

Mongla Cement Factory

SPM concentration (µg/m3)
2010

2009

2008

2007

2006

11 January
410.17

28 Sept.
166.19
02 Sept.

15 Sept.
205.35
15 Sept.

20 Oct.
274.99
04 Sept.

12 Oct.
341.00
12 Sept
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Sl. No.

Name of the industry

Dubai-Bangladesh
cement Mills Ltd.

3

SPM concentration (µg/m3)
2010

2009

2008

2007

2006

225.10
22 July
300.25

378.78
30 July
118.28

287.57

12 June
430.25

225.25
14 July
305.35

Source: Relevant Cement Industries
Note: samples were collected on sunny day.
Sensitive receiver
The sensitive receivers of the emitted air pollutants are surrounding settlements, vegetation,
and shrimp aquaculture lands. Another sensitive receiver is the Sundarbans, which is about
14 Km Southwestwards from the project location and 6km from the cement industries.
6.4.5

Acoustic environment

Since the study area is completely rural no major point source of noise exists within the
vicinity of the study area. The major noise receivers are rural settlers. The significant noise
sources in and around the study area are shown in Table 6. 7a.
Table 6.7a: Significant noise sources
Sl.
Source
no.
1
Dhaka-Mongla
highway
2

3
4
5
6
7
8
9
10

Location

About 9.5 km from northern part
and 5 km from southern part of the
Project
About 100 m within the
Kapasdanga
Kheyaghat
Bazar northwestern edge of the project
(Boat
landing boundary
station market)
Rajnagar Kalibari Around 3.5 km eastwards from the
temple Bazar
northeastern edge of the project
boundary
Rajnagar
Around 3.5 km eastwards from the
Kacharibari Bazar
northeastern edge of the project
boundary
Kalekar Ber boro Around 5 km eastwards from the
Dighi Bazar
project boundary
River traffic
On Passur River

Significance
Significant only within 0.5
km of road centerline
Significant within 100 m
radius of the source
Significant within 100 m
radius of the source
Significant within 100 m
radius of the source

Significant within 100 m
radius of the source
Significant within above
proximity of river
Meghna
Cement About 7 km south-eastward from Significant within 200 m
industry
the project boundary
Radius of the industrial
unit
Dubai Bangladesh About 7 km south-eastward from Significant within 200 m
Cement Mill
the project boundary
Radius of the industrial
unit
Mongla
Cement About 7 km south-eastward from Significant within 200 m
Factory
the project boundary
Radius of the industrial
unit
Mongla EPZ
About 10 km south-eastward from
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Sl.
no.

11

Source

Location

(under
development)
Mongla Port

Significance

the project boundary

About 8 Km southeastwards from Significant within 200 m
the project boundary
Radius of the industrial
unit
12 Dighraj
Boat Around 5 km southeastwards from Noise is generated from
Landing station
the project boundary
engine
boat
and
significant within 200 m
radius of the source
13 Kaigardashkatthi
About 100 m northwest of the Noise is generated from
Boat
landing project boundary
engine
boat
and
station
significant within 200 m
radius of the source
(Source: Field observation, 2010-2011)
The study area is occupied with settlements, agricultural fields and shrimp farms. The
acoustic environment of the study area is silent due to low noise level and the homestead
gardens act as the noise barrier to the receivers (settlers). The area falls under the
residential area category for which the maximum standard sound level is 50 dB during day
time and 40 dB during night time. In order to control the noise level around the project site,
monitoring instruments have to install during preconstruction phase. Table 6.7b specifies the
acoustic monitoring process and Map 3.5 represents different monitoring points for
monitoring.
Table 6.7b: Proposed location of acoustic environment monitoring during
preconstruction phase
Season





Locations

Summer/ April
Monsoon/ July
Post-monsoon/
Oct
Winter/January







6.4.6

Time

Within 100 m of the plant, Day
Immediate outside of the and
project boundary
Night
1km
away
towards
different direction from
four different side of the
project
Harbaria
Akram point

Parameter

Institution

Noise level

BPDP/JV
Company/
DOE

Seismicity

As per Seismic Zone Map of Bangladesh compiled by the Bangladesh Meteorological
Department in 1979, the project area occurs in the seismic zone III where hinge line would
be the major potential source of earthquake (Map 6.6a). Seismically it is in the quiet zone
and the only historic high magnitude earthquake occurred in this zone was centered in the
Sundarbans (Map 6.6b). The possible maximum earthquake magnitude in Richter’s scale is
7.0 The suggested Basic Horizontal Seismic co-efficient for this zone is 0.04.
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(Source: Bangladesh Meteorological Department)
Map 6.6a: Seismic zone map of Bangladesh
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(Source: Geological Survey of Bangladesh)
Map 6.6b: Tectonic map of Bangladesh
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6.5 Surface Water Resources
6.5.1

Surface water system

There are two river systems surrounding the project site, the Passur River and the MaidaraIchamoti River. The Maidara-Ichamoti river system serves as a tidal creek and runs outside
the project area supporting mangrove vegetation along the banks. The river is a favourite
fishing ground for a large number of fishermen where several ‘behundi’ nets are found to be
in use. The resident water birds roosting along the river side mangrove vegetation.

The Passur River system
Passur River is the major river in the study area as an extension of the Rupsha River. South
of Khulna, the Bhairab or the Rupsha flows further South and is renamed as Passur near
Chalna and falls into the Bay of Bengal flowing to the right of Trikona and Dubla islands
while from down of the Mongla port, the river flows through the Sundarbans. The maximum
flow of the Gorai-Madhumati passes into this river through the Nabanganga. The Mongla
canal joins the river at about 32 km south from Chalna. Flowing further south, the river
meets the Sibsha at about 32 km from north from its mouth and debouches into the sea
keeping its original name Passur.
The river is navigable throughout the year and ships can approach with the maximum
allowable draught of 6 to 6.5m easily up to Mongla Port. The Passur is an important river
route through which Indian vessels under transit agreement, clinker carrying vessels, LPG
carrying vessels, fuel carrying vessels, maritime transportation vessels of approaching and
departing Mongla Port, barges, Khulna-Barisal steamboats and other vessels ply round the
year. The river is about 460 m wide at Rupsha, about 790 m wide at Bajiyan and about 2.44
km wide at the confluence of the Passur-Sibsha. The total length of the river is about 142
km. The Passur and all its distributaries are tidal channels and is the main river to control
drainage system of the total study and project area. The average elevation of the proposed
Power Plant site is about 2 m above the mean sea level. The project area slopes gently
towards Southwest. Small tributaries and canals that finally join the river Passur drain the
area. . The river Passur flows in Southern direction. The name of connected drainages or
tidal channels of Passur River are Maidara, Ichamoti and Chunkuri rivers. All these channels
are acting as creeks through which tidal water enters into the project site during high tide
and drains out during the ebb tide.
Passur River would be the main navigational channel for transportation of the construction
materials and imported coal. The general features of Passur River at different location of its
longitudinal profile are presented in Table 6.8.
Table 6.8: General characteristics of the Passur River
Sl. No.
1
2
3

Characteristics

Description
Rupsha River
Batiaghata, Khulna
Bay of Bengal
Akram point
Batiaghata,
Dacope,
Mongla and Bagerhat

Off take
Geographical Location
Outfall
Geographical Location
River flow path
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Sl. No.
4

5

Characteristics
Physical settings of river

Description

Length
Width
Depth
Catchment area

51 km
850 m at Khulna
8.00 m at Mongla
425 sq. km

Discharge

Seasonal/Perennial
Minimum discharge month
Minimum
of
monthly
minimum
discharge (February)
Minimum depth in dry season
Maximum discharge month
Maximum of monthly maximum
discharge
Maximum depth in wet season
Tidal
Flooding pattern during normal flood

Perennial
February
6000 m3/s
6 to 6.50 m at Mongla
August
22500 m3/s

8 m at Mongla
Yes
Tidal Flood (tidal inundation, storm
surge)
6
Station name
SW 241-Khulna, 243- Chalna and
244-Mongla
7
Location of Major urban area
Khulna metropolitan city, Chalna
river port (old), Dacaope and
Mongla Sadar and Mongla port
8
Name
of
prominent
Barrage/ no Barrage/Bridge/ major Regulator
Regulator/Bridge
exist
9
Revetment work
No revetment work
10
Spur/Groyance
No spur/Groyance
Source: BWDB, Mongla Port Authority, BIWTA and field survey

Other surface water system
Within the study area a large dighi (artificial lake) – Kalekarber Boro dighi - was found which
is considered ‘sacred’ by the local people. The dighi contains a lot of water lilies for biofiltration and the water from the dighi is used for drinking purposes. The dighi embankment
supports lot of timber species, and other commonly found homestead tree species like koroi,
etc. A large number of Arjun trees were also observed along the pond and not seen
anywhere else. The freshwater ponds are scanty and are mostly concentrated on the
eastern side of the study area.
6.5.2

Hydrology

The proposed power plant site is located along the Passur river at Sapmari Mauza in Rampal
Upazila under Bagerhat district for a distance of approximately 67 km from the Akram point.
The width of the river along the proposed coal transport route varies from 1km to 3 km.
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River flowing along the proposed route are a combination of upstream river flows and tide
movements. The flow of the Passur River is dominated by the Atai and Bhairab rivers. The
wet season brings extra volume of water from the Ganges through Gorai-Nabaganga-Atai
into the system, slightly adding the ebb tide speed. According to the most recent study
(IWM, 2004), volume of fresh water flowing through the Passur River has been reduced
over the past 38 years due to upstream river diversions specifically through Farakka
Barrage, establishment of polder, and increased sediment rates. The following sections
draws on both primary and secondary data gathered specifically for the power plant project.
6.5.3

Surface runoff during rain

The rainfall pattern of the study area as well as the project area has been discussed in subsection 6.4.1. The project is located in highly rainfall prone areas where the historical
maximum 18 year decadal rainfall is 349 mm during June. Almost 80% rainfall occurs in
monsoon and a negligible amount in winter. The rainfall initially stores in the ditches,
agricultural lands, shrimp farms and other low lying areas. Aftermath, multiple creeks in the
project area receive the rainfall runoff and finally discharge into the Passur River.
Maximum surface runoff from this flat or nearly flat land is found during monsoon. It is
estimated that the possible maximum surface runoff for the rainfall of 34.9 mm/day
(maximum rainfall of last 18 years) might be 12.95x105 m3 per day. The surface runoff (Q)
has been estimated considering the equation of Q= C i A, where runoff coefficient (C) is 0.5,
intensity of rainfall (i) is 34.9 mm/day and area of the project (A) is 742.9 ha (equivalent of
1,834 acre). This runoff flows to the nearby Maidara and Passur River.
6.5.4

Water Level

The water level hydrograph at Mongla shows the variation of maximum and minimum
monthly water level. The water level of the Passur river rises from January-February to till
July-August then recedes up to December-January. A typical hydrograph of Passur River
based on water level data of Mongla station is given in Figure 6.8.

Figure 6.8: Typical hydrograph of the Passur River
As per recorded water level data of Mongla BWDB gauge station, the long term average
highest high water level at Mongla station is 2.56 m and minimum is 0.51 m. Figure 6.8
shows the historical highest high water level and lowest low water level. From the recorded
164

Environmental and Social Baseline Condition

data (1960-2009), the maximum water level ever recorded is found as 4.2 m (PWD) during
1996 and lowest low water level as -0.82 m (PWD).

Figure 6.9: Historical yearly highest and lowest water level of the Passur river at
Mongla station
6.5.5

Tidal Behavior

Tides in Bangladesh coast originate in the Indian Ocean. It enters the Bay of Bengal through
the two submarine canyons, the ‘Swatch of No Ground’ and the ‘Burma Trench’. Tide arrives
with semi diurnal features all over the coastal zone of Bangladesh. The periods of
oscillations are 12 hours 25 minutes or 12 hours respectively.
The coastal area of Bangladesh has three tidal zones. These are: a) Western zone: consists
of Malancha and Raimongal River system; b) Central Zone: consists of Passur-Sibsha
system; and c) Eastern zone: Meghna estuary. The proposed study area is located in the SW
region of Bangladesh and is characterized by the large estuaries of the Passur, Sibsha,
Malancha and Raimangal interlinked by numerous smaller creeks and are maintained by tidal
spill, and fresh water flows. Differences in the time of tidal propagation cause net flow from
one estuary to another.
The western part of the area is saline even during the monsoon season, whereas the central
part (the Passur-Sibsha Rivers) is fresh during monsoon and gradually increasing of salinity
during rest of the year. The intrusion of salinity is controlled by the upland flow coming
down the rivers. During wet season, the salinity front recedes towards the sea and migrates
upstream in the dry season.
The tides of the Passur River are important for navigation as determines the possibility of
crossing the shallow outer bar at the entrance. The approximate range of the tide observed
at Mongla station is between 1.2 m to 3.5 m and the tidal amplitude is around 3.25m
(Observation of Mongla Port Authority). The tide is semi-diurnal in nature.
Two tides (e.g. flood and ebb) are regularly observed in the Passur River, which enters into
the project site through numerous connected creeks. Earlier, maximum areas of the
proposed project were inundated because of tidal flooding. Tidal water intruded into the
land during high tide, flooded twice in a day and discharged with the creeks during low tide
when the river water is in lower stage. The average height of flood tides rise during spring
tide and decline during neap tide. Eventually, those areas have been raised due to regular
sedimentation with tidal flooding
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Tidal motion dominates during pre-monsoon and post monsoon period. However, fresh
water from the river plays a very important role, especially during monsoon. During storms
and cyclones, the short waves and storm surges are important morphologic factors.
The tidal range varies between 1.2 and 3.1 meters. The mean water level (CD) is about 0.87
meters (PWD=CD –1.17 meters). The mean high water level varies due to spring-neap tide
conditions between +1.60 m and +2.6m PWD. The Highest High Water Level (HHW) is
about +3.1m PWD and the Lowest Low Water Level (LLW) is about –1.4m PWD.
6.5.6

Tidal Inundation

Semi-diurnal tide (two flood tides in 24 hour) occurs in the Passur River, which enters
inland area through numerous connected creeks. Within the study area, lands that are not
protected by coastal polders are inundated by tidal floods twice in a day. Tidal water
intrudes into these lands during flood tide, and flows back to Passur during ebb tide with the
numerous tidal creeks. On the other hand, the lands protected by coastal polders are free of
tidal floods.
The project site is dominated by seasonal shrimp cultivation and agricultural practices. This
area is protected by earthen made local levees, which is the common practice to prevent
tidal inundation of the project area at present. Most of the lands within the proposed project
areas are occupied by shrimp farms where river water intrusion through tidal creeks is
regulated by indigenous wooden water control structures. These fragile wooden structures
allow river water to enter during flood tide according to the demand of the shrimp farms.

Plate: Earthen Levee along the Passur river to prevent tidal intrusion in the Project area

Plate: Earthen Levee along the Maidara river to prevent tidal intrusion in the Project area
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Plate: Indigenous wooden structure for regulating tidal intrusion
6.5.7

Waves

The outer Bar is at the edge of the Bay of Bengal and is under the direct influence of long
ocean waves and storm generated local waves coming from the south. A study undertaken
by IWM (2005) showed that the wave at the Bay of Bengal has a significant wave height
(Hs), equal to three meters, a wave period of 8.8 seconds and a wavelength of 125m.
Waves propagate over the Outer bar and slowly reduce in height when progressing over the
outer Bar towards the Passur River. Approximately 23 km from the entrance to the Bay of
Bengal, the wave height is reduced to less than one meter (SMEC, 2006a).
High wave in the mouth of the Passur River only occurs during monsoon. During this period,
sea level is up to one meter higher than the dry season level due to the wave set up
towards the coast. The wave height (Hs) in the Passur River is 0.5m.
6.5.8

River bed sediment

Five numbers of boreholes were drilled up to 15 m below the riverbed for investigating the
riverbed material along the Passur River (Map – 6.6c). Clay dominates up to 4.5 m. Silty
Clay and Silt dominates in 4.5 to 9.0 m depth below the riverbed. Sands are abundant after
9 m. coarse size of sand increases with depth. The sub-soil investigation report has been
detailing in the Annex-XIII. The rate of sedimentation needs to be accounted during
preconstruction phase and the project authority would regularly monitor and the measures
will be taken accordingly.
6.5.9

Aquatic monitoring

The details of hydrological and morphological monitoring included water level, tide, erosion,
accretion, water quality of both ground and surface water have been described in Section
6.2.1 and Section 6.2.3. The fisheries resources have been described in 6.7. The other
aquatic lives and their habitats have been described Section 6.8.
6.5.10 Water quality
Ambient surface water quality is represented by some selected parameters, which are crucial
for drinking purpose, industrial use and to maintain optimum aquatic environment.
Salinity levels along the Passur river system vary according to the volume of fresh water
entering the system. The Passur River receives a significant proportion of fresh water from
the Gorai River. Accordingly, salinity levels are influenced by the seasonal nature of this river
flow. According to Halcrow et al. (2001), salinity concentration is 27 parts per thousand
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(ppt) at the mouth of the Passur River. IUCN (2006) report shows surface salinity levels
ranging between 10 to 29 ppt throughout the year, with an increase with depth in the upper
20 to 30m.
IWM (2003) reported that in-situ dissolved oxygen (DO) measurements in the Sundarbans
areas of an average value of 6 mg/L. The oxygen content decreases rapidly with depth
within the upper part of the thermocline. The isocline for one ml/l are reached at about 80
m in May and 100 m in November-December. Data indicate that the minimum DO level in
the vertical oxygen distribution is in between 200 m and 400 m (IUCN, 2006).
In 1993, Delft Hydraulic Institute (DHI) estimated that suspended sediment concentration is
approximately 800 mg/l at the Passur River entrance in the monsoon season, dropping to
around 300 mg/l in the dry season (IWM, 2006).
Surface temperature ranges between 22.9° C to 33.0°C throughout the year. The vertical
temperature typically has a subsurface maximum of approximately 10 m to 70 m in depth
(IUCN, 2006).
Water quality of the Passur River at Mongla was collected for both dry and wet seasons from
the DoE laboratory of Khulna division, as mainly the river receives waste water only from
Cement factories of Mongla. Different water quality parameters of Passur River have been
shown in Table 6.9a especially at Mongla port station. Numbers of sampling point have been
identified around the project site for water quality monitoring. The details of data collection
points are represented in Table 6.19b that are pointed out in the Map 3.4 of Chapter 3.
It is observed that pH and DO are within the standard limit of ECR’97 for fisheries, drinking
and industrial use but BOD is higher than the standard level. Standards for other parameters
are not specified in ECR’ 97
Table 6.9a: Different water quality parameters of the Passur River at Mongla port
station
loc
ati
on

Date

Tem
p.
o

pH

EC

Cl-

C

Turbid
ity

TS

TDS

SS

DO

BOD

COD

Sali
nity

mg/l

T.
Alkal
inity
mg/l

NTU

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

879

36

68.7

1565

1510

55

5.1

0.8

55

1.6

1

7-Jan

27.4

7.74

μS/c
m
3010

2

7-Jan

27.1

7.72

3020

878.8

36

68.5

1570

1510

60

5.1

0.8

55

1.6

3

7-Jan

27.8

7.71

3030

879

36

68.8

1565

1510

55

5.1

0.8

55

1.6

1

11-Feb

29.8

7.66

4380

1262

36

182

2390

2180

210

4.7

1

76

2.3

2

11-Feb

29.2

7.63

4380

1268

36

178

2390

2190

200

4.7

1

76

2.3

3

11-Feb

29.1

7.65

4380

1263

36

179

2380

2180

200

4.7

1

76

2.3

1

9-Mar

32.6

7.56

11780

2944.4

38

176

6080

5890

190

4.7

1.2

76

6.7

2

9-Mar

32.6

7.57

11780

2945.2

38

178

6080

5890

190

4.7

1.2

76

6.7

3

9-Mar

32.1

7.55

11780

2946.4

38

177

6090

5890

200

4.7

1.2

76

6.7

1

17-Apr

32.6

7.59

25300

8273

36

185.6

12950

12700

250

4.6

0.7

136

15.5

2

17-Apr

32.6

7.59

25300

8273

36

186.2

12950

12700

250

4.6

0.7

138

15.5

3

17-Apr

32.6

7.59

25300

8273

36

184.8

12950

12700

250

4.6

0.7

136

15.5

1

5-May

32.6

7.59

29200

9480

36

198.6

14900

14600

300

4.5

1.2

177

17.6

2

5-May

32.9

7.54

29200

9470

36

198.6

14900

14600

300

4.4

1.2

177

17.6
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loc
ati
on

Date

Tem
p.
o

pH

EC

Cl-

C

Turbid
ity

TS

TDS

SS

DO

BOD

COD

Sali
nity

mg/l

T.
Alkal
inity
mg/l

NTU

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

9470

36

199.6

14900

14600

300

4.5

1.2

177

17.6

3

5-May

33.2

7.57

μS/c
m
29200

1

13-Jun

31.6

7.69

18000

5820

36

112.6

9200

9000

200

4.7

1.1

97

10.8

2

13-Jun

31.6

7.69

18000

5800

36

113.2

9200

9000

200

4.7

1.1

97

10.8

3

13-Jun

31.6

7.69

18000

5810

36

112.4

9200

9000

200

4.7

1.1

97

10.8

1

1-Jul

31.6

7.69

440

32.6

36

76.6

285

220

65

5.2

0.8

26

-

2

1-Jul

31.6

7.69

440

32.6

36

76.6

285

220

65

5.2

0.8

26

-

3

1-Jul

31.6

7.69

440

32.6

36

76.6

285

220

65

5.2

0.8

26

-

1

5-Aug

31.6

7.69

275

16.6

36

68.6

192

137

55

5.3

0.7

22

-

2

5-Aug

31.6

7.69

275

16.6

36

68.6

192

137

55

5.3

0.7

22

-

3

5-Aug

31.6

7.69

275

16.6

36

68.6

192

137

55

5.3

0.7

22

-

1

8-Sep

31.6

7.74

270

15.6

36

65.6

180

135

45

5.5

0.7

22

-

2

8-Sep

31.6

7.76

270

15.6

36

65.6

180

135

45

5.5

0.7

22

-

3

8-Sep

31.6

7.74

270

15.6

36

65.6

180

135

45

5.5

0.7

22

-

1

12-Oct

30.6

7.79

290

26.6

36

62.6

192

145

47

5.6

0.7

22

-

2

12-Oct

30.6

7.78

290

26.6

36

62.6

192

145

47

5.6

0.7

22

-

3

12-Oct

30.6

7.78

290

25.6

36

62.6

192

145

47

5.6

0.7

22

-

1

5-Nov

24.6

7.79

340

38.6

36

56.6

210

170

40

5.6

0.7

22

-

2

5-Nov

26.6

7.79

340

38.6

36

56.6

210

170

40

5.6

0.7

22

-

3

5-Nov

25.6

7.79

340

38.6

36

56.6

210

170

40

5.6

0.7

22

-

1

12-Dec

21.5

772

520

62.6

36

72.6

320

260

60

5.1

0.9

25

0.4

2

12-Dec

20.9

7.71

520

62.6

36

73.6

320

260

60

5.1

0.9

25

0.4

3

12-Dec

21.1

7.72

520

62.6

36

71.6

320

260

60

5.1

0.9

25

0.4

Source: DOE, 2010
Note: All samples collected from Mongla port (location 1 - Port side river sample, location 2
– middle of the river and location 3 - Opposite of Mongla port) during high tide period in
2010
Table 6.9b: Proposed
preconstruction phase






Season
Summer/ Apr.
Monsoon/ Jul.
Postmonsoon/Oct.
Winter/Jan











location

of

water

quality

Locations
Tide
Effluent discharge point
Low
500 m u/s and d/s from the and
effluent disposal point
high
100 m u/s and d/s from the
project plant
Maidara River
Sundarbans area
Base Creek
Karamjal
Akram Point
Hiron Point
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data

collection

during

Parameter Institution
Temp. pH, BPDP/JV
Salinity, DO, Company/
EC, Cl- , P. DOE
Alkalinity,
Total
Hardness,
TS,
TDS,
BOD, COD,
Heavy
metals
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Confluence point of Sibsha
Sibsha river inside (relatively
middle) of Sundarbans
Confluence point of Deluti,
Habarkhali river to Sibsha
Sharankhola

All samples should be collected
from three points (left, middle and
right bank) along the cross section
of the river at suggested locations
6.5.11 Water Use
In the study area, surface water use in domestic sector is very limited due to high salinity.
Gher owners are the major users of surface water for shrimp and white fish firming.
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Map 6.6c: Sub-soil investigation borehole location of the Passur River
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6.6 River Morphology
6.6.1

River plan form

The River Passur is a morphologically stable river. The change in river platform of the Passur
river and its channels from 1943 to recent is represented in Map 6.7 (a, b, c, d, e).

Map 6.7a: The Passur river systems during 1943

Map 6.7b: Aerial photograph of Passur river systems during 1967

172

Environmental and Social Baseline Condition

Map 6.7c: Satellite image showing Passur River System during 1984

Project

Map 6.7d: Satellite image of 1997 showing Passur River System
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Map 6.7e: Satellite image of 2010 showing Passur River System
6.6.2

Erosion and accretion

The site is not subject to severe erosion. Some erosion was observed only on the right bank
of Passur River (Plate 6.1). People reported that the erosion rate in the Passur River is too
low but accretion rate on the right side the riverbed is high.
During field visits, three sand bars were found in the Passur River in the reach of Mongla to
Project site (Plate 6.2). These sand bars might be suitable source of land filling material for
the project site for up gradation of land elevation. The location of sand bar is represented in
Map 6.8.

Plate 6.1: Erosion at right bank of
the Passur River (Chunkuri village)

Plate 6.2: Sand bar at project site (Playing
football during low tide on the river bed)
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Map 6.8: Extent of erosion and accretion in Passur river
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6.6.3

River bathymetry

Bathymetric map and cross sections are prepared based on latest hydrographic charts,
which were collected from Bangladesh Navy, BIWTA and Mongla Port Authority. A surface is
generated with the help of Arc Map 9.3 to observe the bed profile and to find out the
suitable paths for navigation of coal carrying vessels up to project
sites. Hydrographic chart of the Passur and the Sibsha River are collected from BIWTA and
Mongla Port Authority to analyze two alternative routes for project site of Khulna 1320 MW
coal based thermal power plant.
In the Passur River, Mongla Port Authority conducted survey from 2007 to 2009. BIWTA
conducted bathymetric survey up to 1 km downstream of Nalian Hat (village market) in the
Sibsha River in 2010. Hydrographic chart of the rest portion (red marked line in map 6.9 and
6.10) of the Sibsha River is not available. For better understanding of the bathymetry of two
rivers with cross-sections at different locations are shown in map 6.9 as section 1-1, 2-2, 33, 4-4, 5-5, 6-6, 7-7, 8-8 and 9-9. Map 6.10 shows the details of the bathymetry of the
Chunkuri River and the reach of the Passur near the project area.
In existing condition, Akram point shows depth of 15 m to 20 m but there are some shoals
in outer bar area that limit approaching of vessels having draught over 8m. Same vessels
can proceed up to Harbaria (12 nautical miles downstream of Mongla Port Jetty). Presently,
vessel of maximum 5 m – 6 m draught can proceed up to port jetty utilizing tidal advantage.
Draught is improving further upstream of the Mongla port. Up to south end to the project
area draught varies from 4 m to 7 m. However, in some places, shoals restrict draught.
Further upstream of the south end of the project, the draught decreases due to some shoals
and submergible sand bars.
About 35 km of the Sibsha River (North of Akram Point) and 25 km of the Chunkuri River’s
bathymetric maps are not available. This bathymetric information is very important in
respect of studying alternative route the project site from Akram Point. BPDB may request
Bangladesh Navy to carry out the survey at the earliest.
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Map 6.9: Bathymetric map of the Sibsha-Passur River System
177

Environmental and Social Baseline Condition

178

Environmental and Social Baseline Condition

Map 6.10: River bathymetric map of Passur and Chunkuri River
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6.7 Groundwater Resources
6.7.1

Hydrogeology

Deep ground water aquifer is the main source of domestic water supply in this area as the
shallow aquifer shows salinity, which is also subject to salinity intrusion from river and sea.
The depth to the fresh ground water table in the project area ranges from 700 ft (213.36
meter) to 900 ft (274.32 meter) (DPHE, Rampal). Mean annual recharge rate of the project
site is 500 m (Map 6.11).
Previous reports from DPHE have made a number of inferences regarding quality, which
summarize that the ground water of the project site has total dissolved solids (TDS) content
of less than 500 mg/l. In coastal areas, tidal movement allowing salt water in estuaries to
percolate into ground water leads to TDS values greater than 1000 mg/l. The value of less
than 1500 mg/l is generally regarded as potable and as such, this water would appear safe
to drink as far as TDS content is concerned. The ground water salinity in the project area is
256 ppm (source: DPHE). The rate of ground water level fluctuation in the project site is 7
to 10 feet (source: DPHE).
The pH of ground water in Bangladesh is generally neutral or slightly alkaline and in the
range of 6.5 to 7.5, although the pH may be as high as 10 in some areas. In other areas,
particularly in association with peat soils, acidic pH values may occur. As peat deposits are
not known to occur at the proposed site and coastal influences are absent, it is anticipated
that a value within the range 6.5 to 7.5 is most likely.
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Map 6.11: Mean annual potential recharge
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6.7.2

Groundwater level

Groundwater is the main source of water for drinking and irrigation in South West region of
Bangladesh. The present study determines where groundwater can be found, and how
much more water might be available for construction of power plant.
Salinity level in the study area is high in the shallow aquifer, but salinity level in deep aquifer
is within tolerable limit of drinking water standard.
In the study area, 13 boreholes (Map 6.12) were drilled up to 60 meter of depth for
geotechnical investigation and measuring ground water level. The result of the investigation
shows the average static water level is 1.35 m. below the existing ground level. Table 6.10a
represents the depth of static water level observed in different boreholes.
Table 6.10a: Static ground water level observed in different boreholes
Bore Hole (BH) No
BH 1
BH 2
BH 3
BH 4
BH 5
BH 6
BH 7
BH 8
BH 9
BH 10
BH 11
BH 12
BH 13

Depth of GW static level from ground (m)
2.0
1.5
1.0
1.5
1.0
2.0
1.0
1.5
1.3
1.0
1.2
1.0
1.6

Source: Field investigation by CEGIS, 2011
However, from the records of the Department of Public Health and Engineering (DPHE) on
installed hand tube wells, depth of the freshwater aquifer varies within a range of 650 ft –
800ft in the study area. There are 21 numbers of DPHE’s installed hand pumps, depths of
groundwater level observed in these wells are given in table 6.10b bellow:
Table 6.10b: Depth of groundwater table observed in different hand pumps tube
wells within the study area
Sl. no
1
2
3
4
5
6
7
8
9
10

Village
Rajnagar
Rajnagar
Khaleker-Ber
Khaleker-Ber
Khaleker-Ber
Basher hula
Basher hula
Basher hula
Basher hula
Bara

Water level (ft)
660
750
675
765
760
750
810
776
747
765

Name of DTW owner
Sultan Ahmed
Dilip kumer Sirker
Murshed
Sobuj Kumer Mondal
Abdul Daud
Ponchanon Bala
Monsor Mollah
Afjal
Abdur Rauf
Pornendo Shekor
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Sl. no
11
12
13
14
15
16
17
18
19
20
21

Village
Durgapur
Bara
Durgapur
Buzbunia
Guna-Belai
Guna-Belai
Chak Guna
Sapmari
Kapash Danga
Kapash Danga
Kapash Danga
Banni
Banni

Water level (ft)

Name of DTW owner

760

Krishnopod

700
700
810
758
755
420
860
441
827
997

Mosque
Monorongon Mondal
Nitish chandra sirker
Biswajit
Najmul Huda
Wahab Sheikh
Hannan Sheikh
Abdus Salam Mollah
Abdus Salam
Madrasa

Source: DPHE, Khulna
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Map 6.12: Location of the boreholes installed for groundwater level observation
and water quality monitoring
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6.7.3

Groundwater use

Ground water is the main source of domestic, irrigation and industrial water supply in the
study area. All households in the study area are using ground water to fulfill their daily
requirement. Hand tube wells (depth of pipe 600-900 ft) are used in households for
domestic water supply. Other industries in the study area use Deep Tube-Wells (DTW) for
water supply in their factory.
6.7.4

Groundwater quality

To establish a base line situation three-groundwater samples were collected and analyzed to
identify its quality. It had other objects like
a) Whether the water may be used for drinking purpose
b) Impact of the project activities on the ground water.
The results show that most of the parameters are within the standard limit except the total
hardness, which is higher.
Table 6.11: Groundwater quality of the study area
Sl
No.

Parameters

1.
2.

pH
Total
Hardness
Chloride
Sulphate
Iron
Arsenic

3.
4.
5.
6.

Units

Sample
from BH 7

Sample
from BH 8

Sample
from BH 9

ppm

8.10(20.50C)
89.62

8.09 (20.60C)
62.72

8.11 (20.70C)
98.56

ppm
ppm
ppm
ppm

34.34
41.5
0.132
0.005

23.31
28.16
Trace
0.002

36.20
43.75
Trace
0.002

Source: Laboratory test, 2011 (done by CEGIS)

Standard
6.5-8.5
200-500
150-600
400
0.3-1.0
0.05

6.8 Navigation
6.8.1

Navigation system

Analysis of time-series hydrographic level surveys of BIWTA shows a gradual decline of
navigability especially in the reach of Harbaria to Mongla Port. On the other hand, Mongla
port to Maidara River reach shows gradual improvement of navigability. After the confluence
of Maidara to further upstream, the depth is decreasing. The following table (Table 6.12a)
represents the draught of the Passur river from Akram point to Chalna Port. At Passur
approach, water depth is above 14 m up to Akram point but outer bar is the obstruction that
limits approach of vessels more than 9m draught. Fortunately, this approach is also
improving.
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Table 6.12a: Draught of the Passur River from Akram point to Chalna Port
SPOT
NUMBER

SPOT NAME

DRAUGHT

SCHEMATIC DIAGRAM OF PASUR RIVER
FROM DEEP ANCHORAGE TO CHALNA PORT

Spot 1

22.2 m

Spot 2

Proposed Deep
Draught Anchorage
Akram Point

Spot 3

Kaga Baga Canal

13.2 m

Spot 4

BM Sundarikota

9.6 m

Spot 4

Spot 5

Cheilabogi Canal

29.3 m

Spot 5

Spot 6

Monkey point

26.4 m

Spot 6

Spot 7

D’Souza point

10.3 m

Spot 8

Harbaria Canal

8.1 m

Spot 9

Sagir Canal

7m

Spot 10

Sultan Canal

5.6 m

Spot 11

Chila bazar

5.7 m

Spot 12

Khaikami Canal

4.5 m

Spot 13

Coast guard jetty

4m

Spot 14

Mongla port jetty

6.4 m

Spot 15

Mongla port
berthing Jetty

Spot 1

9m

Spot 2
Spot 3

Spot 7
Spot 8

P A S S UR R I V E R

4m

Spot 9
Spot 10
Spot 11
Spot 12
Spot 13
Spot 14
Spot 15

Spot 16

United Summit LP
gas

4.87 m

Spot 17

Nevel Jetty

5.79 m

Spot 18

Bindarban

4.87 m

Spot 18

Spot 19

Sapmari

4.26 m

Spot 19

Spot 20

Chalna port

3.65 m

Spot 20

Spot 16
Spot 17

Source: BIWTA
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6.8.2

Aids to navigation

Navigation facilities is essential for coal transportation from Akram point to plant site.
Mongla Port Authoirty provides aids to navigation within its port limit only. Besides, BIWTA
provides aids to navigation in inland water transportation routes. The channel from Mongla
Port Fairway Buoy (MPFWB) to Mongla Port Jetty is properly marked by necessary aids for
day time navigation only. Channel from Port Jetty to project site is marked by both day time
and night navigational facilities e.g. lightened buoy and beacons by BIWTA.
6.8.3

Mongla Port Facilities

Mongla port is located at 14 km south from the proposed power plant site. The plant has
been envisaged with the aim of using Mongla Port facilities (not berthing/jetty facilities) for
primary fuel-coal transportation from source countries to the project coal terminal. With the
capacity of handling 6.5 million tons in a year, at present, Mongla Port handles 1.6 million
tons of cargo yearly. The average turn around time (in day) for a bulk cargo is 5.5 and 2.5
for a container cargo. In 2009-2010 fiscal years, the port handled 153 numbers of vessels.
They had formulated a budget for handling 250 vessels for 2010-2011 fiscal years. At
present, Mongla port operates five general cargo/container berths, seven river mooring
berths, and fourteen anchorage berths. In addition, there are seven specialized private
berths. The port has cargo-handling equipments of different capacity including dockside,
mobile crawler, truck mounted forklift truck, prime mover, trailer cargo handling, etc. At
present there are four transit sheds having an area of 19628 sq m, two warehouse of
19,630 sq m, and open dumps of 3,00,000 sq. m available for cargo storage. Moreover,
three container yards of 35,754 sq. m are also available. However, no facility for coal cargo
handling prevails in the port at present.
Maintenance of draught is the main challenge for Mongla port. Presently, maximum
allowable draught at jetty is 6.5 m. Vessels having 6.0 m. to 6.5 m. draught can take berth
at port jetty. The navigational information provided by Mongla Port Authority including
allowable draught, fleet size, capacity are given in the following Table 6.12b.
Table 6.12b: Navigational information of Mongla Port
Sl.
no
1

Location

Max
allowable
draught
Fairway buoy
Nov. to March: 20m
April to Oct.: 16m
2
Akram point
9m
4
Harbaria (A)
7.5 m
5
Harbaria (B)
8.5 m
6
Jetty area
6.5 m
Source: Mongla Port Authority

Allowable
size

200m
180 m
180 m
165 m

Fleet Berthing
capacity

7
2
4
5

nos
nos
nos
nos

ship
ship
ship
ship

The port has a master plan of upgrading its capacity of ship handling up to 450 ships per
year within 10 years. Accordingly, the channel up to Jetty-10 will be improved for
maintaining 7.5 m draught at jetty site.
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6.9 Transportation system
6.9.1

Road communication system

Road communication is very important for any development in the economic sector. The
proposed project site is located in Sapmari union of Rampal Upazila of Bagerhat district. The
distance between Bagerhat and project site is 35 km by road communication. The study
area is located at the Western side of the Dhaka-Mongla high way, which is the main mode
of road communication with District, Division and the Capital city. Three brick soling roads
connect the study area with the said high way. The existing road communication system is
very poor. Most of the internal rural roads are earthen that frequently become muddy due to
rainfall. For the project purposes, the Bhaga-Kaigar Daskati road (about 12 km) will be reconstructed with a width of 40 ft that would be the main mean of road communication for
the study area as well as the proposed project. The existing communication network is
presented in Map 6.13.

Plate 6.3: Internal road communication
system
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Plate 6.4: Dhaka-Mongla high way
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Map 6.13: Existing communication network
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6.9.2

Water communication

Passur River is the main water communication system in the proposed project area. There
are two ports in the study area. These are Mongla port as a seaport and Chalna port as a
river port. The depth range of Passur River is now 8 to 11 meter during high tide. The river
is very deep and navigable throughout the year and large marine ships can easily enter the
Mongla seaport through from Akram point. The water depth at Akram point is 15 to 20
meter. Passur is an important river route through which Khulna-Barisal steamboats and
other vessels ply. Few local boat points exist in Dighraj, Biddarbaon and Kaigar Dashkati in
the study area.

Plate 6.5: Present status of Chalna
port
6.9.3

Plate 6.6: Digraj Boat point

Railway communication system

Since the termination of the Khulna-Bagerhat rail route, there is no railway communication
system in the study area. However, in Khulna division, the broad gauge line has been
established that connects Khulna with other areas of Bangladesh. Recently, Bangladesh
Railway has planned to establish the rail traffic between Khulna and Mongla.
6.9.4

Air communication system

In terms of air communication, the nearest air port is in Jessore which is about 80 km (Arial
distance) away from the project location. Another new airport is under construction in
Rampal at about 12 km northward from the project location.
6.10

Tropical Cyclones and Surges

Tropical cyclones and surges are the major threats to the coastal areas, causing loss of
human lives and livestock and severe damage to crops and properties. During last 125
years, more than 42 cyclones had hit the coastal areas (Map 6.14) and 16 cyclones (Table
6.13) have occurred in the last 25 years. Last devastating cyclone (Aila) hit the study area
and project site on 25th may 2009. The project area is located in the wind risk zone of
Bangladesh (Map 6.15)
The area is vulnerable to cyclone and storm surge. During Aila, surge water entered the
project area by overtopping the left bank of the Passur River. As per local community
perception, the site has experienced the maximum surge height during cyclone Aila. As per
local perception, the area was inundated by the surge by 4.47m during Aila.
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Table 6.13: Major cyclones hitting the Bangladesh coast

1960
1961
1963
1965
1965
1966
1970
1970
1985
1988
1991
1994
1995
1997
2007

Maximum Wind speed
(km/hr)
211
160
203
160
211
146
163
224
154
160
225
210
140
220
240

Storm Surge height
(Meter)
4.6-6.1
6.1-8.8
4.2-5.2
6.1-7.6
4.6-6.1
4.6-9.1
3.0-4.9
6.1-9.1
3.0-4.9
3.0-4.0
6.0-7.5
2.0-3.0
2.0-3.0
3.1-4.2
up to 10

2009

120

3.0

Date
30 October
30 May
28 May
11 May
15 December
1 November
23 October
12 November
25 May
29 November
29 April
2 May
25 November
19 May
15
November
(Sidr)
25 May (Aila)

Source: MCSP, 1993; Bangladesh Meteorological Department and field survey, 2010
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Project area

Map 6.14: Map of previous cyclonic storm tracks
(Source: MCSP, 1993)
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Legend

Project area

Source: National Water Resources Data base, WARPO
Map 6.15: Cyclone prone areas of Bangladesh
6.11

Maximum Historical Surge considered for Site Development

Considering importance to the climate change issues, design condition for site development
and plant erection has been defined considering historical maximum surge height ( during
Aila, 5.5 meter surge height as per local perception) occurred in the area. Hence, design
condition is inclusive of sea level rise issue.
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6.12

Land Resources

6.12.1 Agro ecological region
There are 30 (thirty) Agro-ecological regions in Bangladesh. The study area comprises of the
Ganges Tidal Floodplain, which has 2 (two) sub-regions: A) Non-saline, calcareous and noncalcareous and B) Saline, calcareous and non-calcareous. The first sub-region occupies the
major part of the study area, but the second one occurs in minor areas (Map 6.16).

Non-saline, calcareous and non-calcareous sub-region
This sub-region occupies the North Eastern part of the study area where grey or dark grey,
calcareous, silt loams to silty clays occupy river banks and basin margins and grey to dark
grey, non-calcareous, heavy silty clays occupy basin centers. Some basin soils overlie a
peaty layer within 1 meter. These soils are mainly non-saline. Most of the soils are shallowly
flooded during high tide, except where embanked. Some basin centers are more deeply
flooded and stay wet for most or the entire dry season.

Map 6.16: Agro-Ecological sub-regions of the study area

Saline, calcareous and non-calcareous sub-region
The soil of this sub-region is mainly saline in the dry season. Calcareous silt loams to silty
clays occupy riverbanks and basin margins, and non-calcareous silty clays occupy river basin
centers. The proportion of calcareous soils and the proportion of soils with peaty substratum
are higher than the former sub-region. Tidal flooding is mainly shallow (outside of the
embanked areas), but some basin centers are more deeply flooded and stay wet round the
year.
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6.12.2 Land Type
Land type classification is based on depth of inundation during monsoon season due to
normal flooding in an average year. According to SRDI, there are five land type classes:
High land (Above flood level), Medium highland (Flooding depth 0-90 cm), Medium lowland
(Flooding depth 90-180 cm), Lowland (Flooding depth 90-270 cm) and very lowland
(Flooding depth >270 cm). Detail land type classification based on flooding during monsoon
season is presented in Table 6.14.
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Table 6.14: Land type classification based on flooding during monsoon season
Land
Type
F0
F1

Description

F2
F3

Highland
Medium
Highland
Medium Lowland
Lowland

F4

Very Lowland

Flooding
depth
0-30 cm
30-90 cm.
90-180 cm
180-270
cm
> 270 cm

Flooding characteristics
Non flooded to intermittent
Seasonal
Seasonal
Seasonal, but remains wet in early dry season
Seasonal but remains wet in most of the dry
season

The land type characteristics are almost uniform within the study area. Most of the cultivable
land is medium highland (> 94%) where maximum flooding depth is below 90 cm during
the monsoon period.
6.12.3 Soil Texture
The percentage distribution of sand, silt and clay in a soil particle is called soil texture. The
soil scientists have classified soil texture into twelve classes such as sandy, sandy loam,
loam, silt loam, clay etc. The soil texture is very important for tillage operation. The loamy
soil is very favorable for dry land crops whereas clay soil is very suitable for wet land crops
(rice). The silty soil is very much rich for providing nutrient elements to the crops. The top
soil texture of the project area along with data on topsoil, subsoil and substratum texture
presented in Table 6.15.
Table 6.15: Soil texture of the study area

Soil
Texture
Clay
Clay Loam
Loam
Muck
Total

Project Area (% of NCA)
Substratu
Subsoil
Topsoil
m
(15-60
(0-15 cm)
(60-100
cm)
cm)
56
56
56
44
0
44
44
100
100
100

Study Area (% of NCA)
Substratu
Subsoil
Topsoil
m
(15-60
(0-15 cm)
(60-100
cm)
cm)
63
59
61
35
14
37
2
25
2
2
100
100
100

Source: SRDI Note: NCA- Net Cultivable Area
6.12.4 Soil quality
Soils of the study area show acidic in nature due to high salinity in water and practice of
shrimp cultivation. Table 6.16 presents soil quality of the project area. Three samples were
collected from project site and analyzed in the laboratory.
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Table 6.16 Chemical properties of soil of the study area
Sl. No.
1.
2.
3.

Parameters
pH
Chloride
Sulphate

Sample No. 7
8.10 at 20.50C
0.058%
0.025%

Sample No. 8
8.09 at 20.60C
0.082%
0.032%

Sample No. 9
8.87 at 20.60C
0.09%
0.045%

Source: Laboratory Test, 2011
6.12.5 Land use
The total study area was considered at 10 km radius from the stack location of the proposed
coal based thermal power plant. The gross study area is about 34,955 ha, of which 26,344
ha is available for cultivation. The net cultivable area (NCA) is about 75.4% of the gross
area. The other major distributions are: 0.5% intertidal, 0.2% mangrove, 0.1% water
bodies, 9.3% rivers, 0.41% roads and 14.1% settlements. In the project area, all the lands
are used as mono-cropped. In the study area, about 63.3%, 32.8% and 3.9% lands are
being utilized for single, double and triple cropped respectively. Detail land use of both
project and study area is presented in Map 6.17 and Table 6.17 and Figure 6.10.
Table 6.17: Land use of both project and study area

Land use
Gross area
Agriculture land
Single crop
Double crop
Triple crop
Intertidal area
Mangrove
Water bodies
River
Road
Settlement

Project area
Area (ha)
%
742.2
706
95.1
706
100
8.4
1.1
3.2
0.4
15
2
3
0.4
1.1
0.2
5.5
0.8

(Source: Satellite image analysis)

Figure 6.10: Agricultural Land Use in the Study Area
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Study area
Area (ha)
%
34955
26344
75.4
16676
63.3
8641
32.8
1027
3.9
192
0.5
60
0.2
41
0.1
3241
9.3
137
0.4
4940
14.1
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Map 6.17: Land use map of the study area
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6.13

Agriculture

The gross area of the study area is about 34,955 ha of which 26,344 ha are being used for
agriculture. The percentage of net cultivable land is about 75.4% against the total gross
area. The net cultivable area (NCA) has been divided into two parts, one project site where
NCA is about 706 ha and the study area where the NCA is about 25,638 ha. Both the project
and the study areas have been considered for evaluation of baseline on various agriculture
parameters for EIA/SIA of the proposed 1320 MW Khulna Coal Based Thermal Power
Station.
6.13.1 Cropping Pattern
In project site, Fallow- T.Aman (Local)-Fallow is the only cropping pattern. This pattern
covers about 100% of the net cultivable area (NCA). In the Rabi and Kharif-I season, the
lands remains as fallow.
In the study area, the major cropping pattern is Fallow- T.Aman (Local)- Fallow which
covers about 63.3% of the NCA. Fallow- T, Aman (Local)-Fruits (Water Melon/ Bangi) and
B.Aus-T.Aman (Local)-Fallow cover about 8.8% and 7.0% respectively. Detailed cropping
patterns are shown in Table 6.18.
In Kharif-I season, B.Aus, Jute and vegetables cover about
respectively. The rest 86.6% remain as fallow.

10.9 %, 3.5% and 6.0%

In Kharif-II season, about 94.7% lands are covered with T.Aman (Local). The rest 5.3%
lands remain as fallow.
In Rabi season, Boro (HYV), Vegetables, Fruits and Pulses cover about 5.1%, 6.0%, 12.7%
and 2.4% respectively. In this season, about 73.8% lands remained fallow.
Table 6.18: Existing Major Cropping Pattern
Kharif-I
(MarJun)
Fallow
Vegetables
Fallow
B.Aus
Fallow
Jute
B.Aus
Fallow

Kharif-II
(Jul-Oct)
T.Aman(Local)
Fallow
T.Aman(Local)
T.Aman(Local)
T.Aman(Local)
T.Aman(Local)
T.Aman(Local)
T.Aman(Local)

Cropping Intensity (%)

Rabi
(NovFeb)
Fallow
Vegetables
Fruits
Fruits
Pulses
Fallow
Fallow
Boro(HYV)
Total

Project Area (ha)
Area
% NCA
(ha)
706
100
706
100
100

Study Area(ha)
Area
% NCA
(ha)
16676
63.3
1581
6.0
2318
8.8
1027
3.9
632
2.4
922
3.5
1844
7.0
1344
5.1
26344
100.0
100

Source: DAE, Rampal and Field survey, 2010
The cropping intensity of project and study areas are about 100% and 141% respectively.
The overall cropping intensity of the study area is about 129%.
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6.13.2 Crop Calendar
The detailed crop calendar of different crops of the project and study area is presented in
Table 6.19. It is observed that the raising of seedlings generally starts in early July and end
in early August and transplanting starts in mid August and continues up to mid-September
depending on rainfall and salinity. Sowing of broadcasting Aus (B.Aus) generally stats from
late March and continues untill late April. Boro (HYV) crops are transplanted during late
December to late January. The seeds of water melon/Bangi are generally sown in
December–January just after recession of water from the field. T.Aman (Local) crops are
harvested during December whereas the harvesting of B.Aus is generally done during mid
July to mid August. Some vegetables are very sensitive to temperature. Therefore, the time
of sowing and harvesting of vegetables vary.
Table 6.19: Crop calendar
Crop name

Seedling

T.Aman(Local)
B.Aus
Boro(HYV)
Vegetables(W)
Vegetables(S)
W.Melon/Bangi
Pulses
Jute

6.13.3

Start
Early July
Mid-Nov
Early
Nov
June
-

End
Early Aug.
Mid-Dec
Dec
July
-

Transplanting/Sowi
ng
Start
End
Early-Aug
Mid-Sep
Late-Mar
Late- Apr
Late Dec
Late Jan
Nov
Dec
Mid-Dec
Mid-Nov
Late –Mar

Mid-Jan
Mid-Dec
April

Harvesting
Start
Early-Dec
Mid-Jul
Late Aril
Jan
Aug
Mar
March
Late-Jul

End
Late-Dec
Mid-Aug
Late-May
May
Oct
June
April
Mid – Aug

Crop production and damages

In the entire study area (project and 10 km radius from plant location), about a total of
62,353 m tons rice is being produced after the loss of about 9,455 m tons annually. About
140,461 m tons of non-rice crops are also grown in the study area.
In project area, all the agricultural production is coming from rice. Total annual paddy
production stands at about 1285 tons after loss of about 467 tons. Transplanted Local Aman
is the only crop grown in this area.
In the study area, major agricultural production is coming from the rice crops. The total
annual paddy production stands at about 62,353 tons after loss of about 9,455 tons. Among
the rice crops, Boro is contributing about 8%, T. Aman (Local) about 83%, and B.Aus
about 9% of the total paddy production.
A significant agriculture production is also coming from non-rice crops especially in the
Polder areas of Dacope Upazila. The non-paddy crops are Summer Vegetables (about
18,972 tons), Winter Vegetables (22,134 tons), Water Melon/Bangi (about 97,005 tons),
Pulses (about 505 tons) and Jute (about 1844 tons). Detail crop production (both project
and study area) is presented in Table 6.20.
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Table 6.20a: Estimated crop production and damage in project and study area
Crop
Area
(ha)

Damage free
Area
Yield
(ha)
(ton/
ha)

Damaged
Are
Yield
a
(ton/h
(ha) a)

Project
area

T Aman (Local)

706

459

212

Study
Area

B.Aus

2871

2440

2.1

431

T.Aman (Local)

24058

19246

2.45

Boro (HYV)

1344

1210

Total paddy

28273

G. Total paddy

28979

Rabi( pulses)

632

W.Melon/Bangi

3345

Jute

922

Vegetables(S)

Production
lost (ton)

Crop name

Total
production
(ton)

Study
Location

1285

467

Total

1285

1.02

5,564

465

4812

0.75

50762

8180

3.8

134

1.25

4764

343

22896

-

5377

-

61,091

8,988

23,355

-

5,588

-

62,353

9,455

0.8

-

-

506

-

29

-

-

97005

-

-

2

-

-

1844

-

1581

-

12

-

-

18972

-

Vegetables( W)

1581

-

14

-

-

22134

-

Non-paddy

8061

-

-

-

-

140461

-

2.45

0.65

Total

Source: CEGIS Estimation from field information, 2010
The crop damage data have been collected from the fields for the last three years from
outside and inside embankment, drainage congestion areas, coastal saline areas with
consultation of concerned farmers and officials of DAE for both project and study areas.
Paddy is the main crop in these areas. Therefore, annual crop damage (paddy production
losses) within project and study area has been evaluated. The detail crop area, crop
damaged area, yield rate of damaged area, damaged area production and production loss
have been shown in Table 6.22.
About 5,588 ha area of B.Aus, T. Aman (Local) and Boro (HYV) are affected due to tidal
surge,
drainage congestion/water logging, soil and water salinity, natural calamities (like
SIDR, Aila) and pest and disease infestation resulting crops damage. Annual production loss
of paddy is about 9,455 m. tons (project area 467 tons and study area 8,988 tons).

Plate 6.7: Fallow land in the project
area

Plate 6.8: Seedbed in the study area
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Plate 6.9: T. Aman rice in the study
area

Plate 6.10: Farmer is applying pesticide
in T. Aman

6.13.4 Agricultural input use

Fertilizer and pesticides application
The rate of use of fertilizer per hectare varies considerably from farmer to farmer depending
on soil fertility, cropping pattern and financial ability. The major fertilizers used in this area
are Urea, TSP and MP. In most of the cases, farmers use fertilizers in unbalanced way.
Use of pesticides depends on the degree of pest infestation. The major insects as reported
by the farmers are Stem borer, Rice Hispa, Leaf rollers and Millibugh etc. Local farmer
reported that they are using different types of pesticides such as Dimacron (100L),
phosphamidan (100L), Basudin (10G), Furadan (3G), Diazinon (10G) Diazinon (60L) etc. to
prevent pest infestation both in Boro and T. Aman (Local) crop lands. Granular pesticides
are generally used in Boro (HYV) crops. Farmers generally use pesticides in limited scale in
T.Aman (Local) crops for the prevention of white fish from pesticide toxicity. Very few
farmers use fungicide as powder for seed treatments. Detail use of fertilizers and pesticides
are shown in Table 6.20b. Integrated pest management (IPM) practices were not observed
during field visit in the study areas.
Table 6.20b: Estimated fertilizer (M. Ton) and Pesticides use in the project and
study Area
Name of
Crops
T.Aman(Local)
B.Aus
Boro(HYV)
Vegetables (S)
Vegetables (W)
Water Melon/Bangi
Pulses
Jute

Fertilizer used ( Kg/ha)
Urea
TSP
MP
98
100
150
140
150
180
50

40
40
50
60
60
50
-

Source: Based on field survey and DAE

20
20
25
20
25
50
-
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Pesticides
No.
Liquid
Application ( ml/ha)
1-2
400
1-2
400
1-2
400
2-3
500
2-3
500
2-3
500
-

Granular
( kg/ha)
7.-8
---
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6.13.5 Irrigation
In the project area, all cultivable lands are more or less salt affected and are being used as
mono-cropped and only T. Aman (Local) is being practiced in Kharif-II under rain-fed
condition. In the study area, both T. Aman (Local) and B. Aus are grown under rain-fed
condition. However, Boro (HYV) is being practiced under irrigated condition in the study
area, which is only 5.2% of the NCA. Irrigation is provided with the help of Shallow Tube
Wells (STWs). Most of the irrigation water of STWs is slightly saline (EC 1.5 dSm-1-3.5 dSm1) in nature. Therefore, the cultivation of Boro (HYV) is affected by salinity. As such the
cultivation of Boro (HYV) is limited .
6.14

Livestock and Poultry

Livestock and poultry, being an essential sector of integrated farming system, play an
important role in the economy of the study area. Livestock provide significant draft power
for cultivation, threshing and crushing of oil seeds. Cow dung is used as a source of manure
and fuel. Meat, milk and eggs are used for human consumption and a ready source of funds.
Most of the households raise poultry and livestock, a practice that significantly reduce the
poverty by generating employment and income. About 61% and 55% of households are
rearing cows/bullock, 2% and 2.3% of household are rearing Buffalo; 48% and 47% of
household are rearing goat; 1% and 1% of the household are rearing sheep, 66% and 71%
of household are rearing duck and 71% and 74% of household are rearing chicken of the
project area and study area respectively. The livestock and poultry population per
households in the project and study area are estimated to comprise of 4 and 3 cattle, 3 and
2 buffaloes, 4 and 4 goats, 1 and 1 sheep, 5 and 5 duck and 7 and 6 chicken respectively
(Table 6.21).
Table 6.21: Percentage of household having livestock and poultry and number of
livestock and poultry of the project and study area
Name
Livestock
Poultry
Cow/Bullock
Buffalo
Goat
Sheep
Duck
Chicken

of % of HH having Live- No. of Livestock/poultry per
and stock/Poultry
HH
Project Area Study Area Project Area
Study Area
61
55
4 (1220)
3 (51,866)
2
2.3
3 (30)
2 (144)
48
47
4 (960)
4 (59,094)
1
1
2 (10)
1(628)
66
71
5 (1650)
5 (1,11,590)
71
74
7 (2484)
6 (1,39,566)

Note: Here, study area considers around 10km radius from the plant location. Numbers in
parenthesis indicate total number of livestock/poultry.
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Plate 6.11: Cows and ducks in project
area

Plate 6.12: Cattle with cattle shed in
study area

6.14.1 Feed and Fodder shortage
The owners of the livestock population are facing problems in respect of availability of
fodder and feeds during the month from March to December due to shortage of grazing
fields. In dry and Kharif-I seasons, the lands are generally submerged with saline water
especially in the project area and major portion of the study areas. During Kharif-II season,
the fields are covered with T. Aman (Local). Rice straw is the main fodder for cattle. Bran of
wheat and rice, oil cakes, powder of cereal crops etc. are the other common fodders, but
the availability of these feed in these areas is rare. Shortage of grazing area throughout the
year aggravates the feed problem to the animal population. Poultry population at family
level survives by scavenging and generally, no feed supplements are provided. However, at
times kitchen waste becomes feed to the poultry.
6.14.2 Livestock/Poultry Diseases
Productions of livestock and poultry are mainly constrained due to diseases and death of the
population. Outbreak of disease is causing a considerable economic loss in livestock farming.
Different diseases like foot and mouth disease (FMD), Anthrax, Diarrhea, PPR etc, affect
every year livestock population . The got/cyst in head is common disease of goat. Major
poultry diseases are Duck Plague, Paralysis, New Castle, Fowl pox, and Dysentery etc. The
most vulnerable period is between July to October (rainy season) months for spreading
diseases to livestock and poultry populations. The duck plague generally occurs in summer.
During monsoon season, the soggy condition of the animal shelter promotes various kinds of
diseases to the bullocks and cows. Moreover, the unhygienic condition of the courtyards
during this season may cause the diseases to the poultry birds.
6.15

Fisheries

The fisheries resources of the study area are rich and diversified with mainly brackish water
to minor fresh water fish habitats. The area has a close connection with mangrove forest
providing support to a number of marine and fresh water fishes. The network of river
systems of this region connects the fresh water fish habitats with the brackish water
habitats and maintains biological balance of the major fish groups.
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6.15.1 Fisheries diversity (Species composition and biodiversity)
The species composition of fishes in the study area is still rich in its diversity and is believed
to have about 120 species. Among the brackish water fishes; Hilsa, Parsha, Tapashi, Bhetki,
Tulardandi, etc. are abundant in the study area. The tapashi, bhola, amadi (bairagi) fishes
are presently available in the confluence of the Passur-Maidara, Passur-Chinkura rivers.
Golda and Bagda post larvae (PL) are still abundant in the Passur, Chinkura and Maidara
River and its tributaries. The puti, kholisha, taki, baila, shing, etc. are the main species of
the beels and floodplains of the study area, which are mainly located in the eastern part of
the study area namely Chitra, Khalekar-Ber andKalikaprasad etc. location. It is also
estimated that exotic carp species are available in the culture system in the study area. In
addition, species of tilapia are also cultured in the study area.
It has been reported by the local fishermen and evident from the catch that the
biodiversity of fishes is declining over the years. Multiple factors affecting the species
diversity like over fishing pressure, collection of shrimp and prawn PL results high mortality
of other aquatic fauna, obstruction in fish migration routes, changes the geo-morphological
processes of rivers and its connectivity, rapid siltation of fish habitats, squeezing of
spawning and feeding grounds and high expansion of culture fishery. Fishes occupying the
catch composition from different habitats are Indian major carps, catfish, minor carps, eels,
perches, shrimps, prawns, and gobids, mugil, etc. A list of indicative fish species of the study
area is given in Table 6.22.

a. ESBN catch composition

b. Composition of shrimp farm yield

c. Other fish species

d. Composition of push net

Plate 6.15: Fish and shrimp species composition of catch
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Table 6.22: Indicative fish species diversity of different fish habitats within study
area and their breeding period

Here, A=Absent and P=Present, VU=vulnerable, EN=Endangered
Khal

Wet land

Pond

Breeding
period

River

Status IUCN

Habitat

P

A

A

A

Sea

P

A

A

A

Sand

P

P

A

A

Gangetic Aila

P

P

A

A

Prawn

P

A

A

A

Goby

A

A

A

A

Katla

P

P

P

P

Mirka

Mrigel

P

P

P

P

Clupisoma naziri

Muri
Bacha

Indus Garua

P

P

A

A

10

Ctenopharyngodo
n idellus

Grass
carp

Grass carp

A

A

A

P

11

Cyprinus carpio

Carpio

Common carp

A

A

A

P

12

Garra gotyla

Ghor
Poia

Gotyla

P

P

A

A

13

Hypopthlmichthes
molitrix

Silver
carp

Silver carp

A

A

A

P

14

Labeo boga

Bhangon

Boga Labio

P

P

A

A

15

Labeo calbasu

Calbaus

Black Rui

P

P

P

P

16

Labeo rohita

Rui

Rohu

P

P

P

P

April- Aug

17

Lates calcarifer

Koral

Sea Bass

P

P

A

A

June-July

18

Lepidosephalus
guntia

Gutum

Guntia Loach

P

P

P

A

19

Liza parsia

Parse

Gold spot Mullet

P

A

A

A

20

M. gulio

Guillya

Long whiskered
cat fish

P

P

P

A

21

Macrognathus
aculatus

Baim

Tire-track
eel

P

P

P

P

Sl.
No

Scientific name

Local
name

Common
English name

1

Acanthopagrus
berda

Sada
Datina

Sea Bream

2

Acanthopagrus
latus

Datina

Yellow
Bream

3

Acentrogobius
caninus

Baila

Tropical
Goby

4

Aila coila

Kajoli

5

Apocryptes bato

Chiring

6

Brachygobius
nunus

Nuna
baila

7

Catla catla

Catla

8

Cirrhinus mrigela

9
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Khal

Wet land

Pond

P

P

P

A

P

P

P

P

Flathead Mullet

P

A

A

A

Nonatengra

Catfish

P

P

P

A

Mystus tengara

Bajaritengra

Tengra Mystus

P

P

A

A

27

Nandas nandas

Meni

Mud perch

P

P

P

P

28

Oreochromis
niloticus

Tilapia

Tilapia

A

A

P

P

29

Plotosus canius

Gang
magur

Canine Catfish

P

A

A

A

30

Polynemus
paradiseus

Tapsi

Paradise
Threadfin

P

A

A

A

31

Pama pama

Poa

Jew fish

P

P

A

A

32

Rhinomugil
corsula

Bata

Mullet

P

A

A

A

33

Rita rita

Rita

Rita

P

A

A

A

34

Sillaginopsis
panijus

Tular
dandi

Flathead Silage

P

P

A

A

35

Tenualosa ilisha

Ilish

Hilsha

P

P

A

A

36

Thrssa mystex

Faisha

Anchovy

P

P

A

A

37

Trypauchen
vagina

Sada
chewa

Burrowing goby

P

P

A

A

Sl.
No

Scientific name

Local
name

Common
English name

22

Mastacembalus
armatus

Sal baim

Tire-track
eel

23

Monopterus
cuchia

Kuicha

Cuchia

24

Mugil cephalus

Bhangon

25

Mystus gulio

26

Spiny
VU

VU

EN

Breeding
period

River

Status IUCN

Habitat

Aug-Sep

Aug-Sep

Sources: Red Book of threatened Fishes of Bangladesh, IUCN and fishermen consultation Crab Fishery

Crab is going to be an important species for its market demand worldwide. Both natural
harvesting and cultivation (crab fattening) of crab species (mainly Scylla serrata) is a
growing practice in southwestern part of Bangladesh. The study area is also influenced with
these practices particularly the culture of mangrove mud crab, Scylla serrata, and harvesting
of crabs from nature. The natural crabs are collected from inter-tidal creeks, khals,
mangrove area and rivers using local traps and Estuarine Set Beg Net (ESBN). Apart from
this, some crab fattening practices was also observed along with the shrimp farm (Plate 6.16
and Plate 6.17).
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a. Crab fattening pond

b. Natural crab harvesting

Plate 6.16: Crab fattening practices

c. Mud crab- a cultivable species

d. Crab species of ESBN catch

Plate 6.17: Crab fattening practices in the study area
6.15.2 Fish habitat
The fish habitats in the study area are classified into brackish to fresh water rivers, khals
and Sundarbans creeks, tidal and non-tidal floodplains. Most of the creeks and wetlands in
this region serve as tidal basins as well as breeding and feeding grounds for brackish water
fishes. The lands are mostly occupied by the shrimp gher and the communities are almost
habituated with these activities. Fish habitats may be classified into two major groupscapture fish habitat and culture fish habitat.

Capture fish habitat
Capture fish habitats of the study area are classified into brackish to fresh water rivers, khals
and Sundarbans creeks, beels, tidal and non-tidal floodplains. Most of the creeks and beels
in this region serve as tidal basins as well as breeding and feeding grounds for brackish
water fishes. The estimated total capture fish habitat of the study area is about 1,179 ha
where around 41 ha is to be found in the in the project area. Rest of the habitat for capture
fisheries is found within 5 km from the project site (Table 6.25). About 17% of the area
(river 15.6%) falls under capture fishery habitat with respect to total study area whereas
5.6% area covering the capture fishery habitat within the project boundary (Plate 6.13).
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a. River habitat- Maidara

b. Passur-Chunkuri confluence

c. Tidal Khal
d. Mangrove supported habitat
Plate 6.13: Different open water fish habitats

Culture fisheries
Culture fish habitats of the study area are classified as closed shrimp gher, which is
commercially most important, fishponds, and few semi-closed water bodies (Khals). The
estimated culture fish habitat area is about 5,816 ha, which is more than 62% of the total
fish habitat area. Out of this, around 866 ha are situated in the plant area, which is more
than 9 % of the total fish habitat within the project boundary (Plate 6.14). The area of
different fish habitats are given in Table 6.23.

a. Shrimp farm

b. Homestead fish pond
Plate 6.14: Different habitats of culture fishery
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Table 6.23: Analysis of fish habitat area of the study area
Sl.
Type of Habitats
No.
Open water/Capture fish habitat
1
Intertidal area
2
Mangrove
3
Other surface water bodies/ Khals
4
River
Sub-total
Culture Fish habitat
5
Shrimp Farm/Fish Pond
Total

Study Area
(ha)

Source: CEGIS estimation using Satellite image, 2010

Project Area
(ha)

192.32
59.86
41.39
3241.79
3535.36

8.46
3.23
15.07
03.08
29.84

5,816.26
9351.62

705.77
735.39

Figure 6.11: Fish habitats classification Figure 6.12: Fish habitats
for total study boundary
classification for project boundary
Overall fish habitat in the study area is about 9351.62 ha, of which 735.39 ha is situated in
the project area, which will be acquired for power plant installation. Shrimp/fish farm habitat
occupies about 62 % of area followed by rivers and khals (35%), and rest 3% includes the
intertidal creeks, mangrove area and other surface area. A list of the habitats is given in
Table 6.23.
6.15.3 Fish production
The open water fishery (inland and marine coastal) resource in the study area is derived
from rivers and khals, and inter-tidal areas, including some mangrove area. Rivers and khals
serve as the main migratory route for different fish species. The culture fishery resource is
derived mainly from the shrimp ghers, pond fisheries, and brackish and fresh water fish
farming. The estimated total fish production of the study area is about 5218.66 M.ton, which
comes from both capture fisheries (565.66 M. ton) and culture fisheries (4653. M.ton). On
the other hand, the estimated total fish production from the project area (project boundary)
is about 569.41 M.ton (capture 4.79 M.ton & culture 564.62 M.ton). The production from
different fish habitats and the contribution of different habitats (%) are given in Table 6.24,
and Figure 6.13 and 6.14.
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Table 6.24: Analysis of the fish production from the study area
Sl.
no.

Name of the
habitat

1. a. Aquaculture:
Shrimp
b. Aquaculture:
Fish

Study area
Area
Production
(ha)
(M.ton)
5816.26
2326.50

Project area
Area
Production
(ha)
(M.ton)
865.53
282.31

2326.50

282.31

sub-total
2. Intertidal area
3. Mangrove
4. Other
surface
water
5. River

4653.00

192.32
59.86
41.39

30.77
9.57
6.62

865.53

564.62

8.75
3.23
15.07

1.35
0.52
2.41

3241.79

518.7

12.10

0.5

sub-total

565.66

41.93

4.79

Total

5218.66

Total

569.41

Source: CEGIS analysis using FRSS, 2008-09 published data and on-field calculation

Other surface
water
0.08%

Intertidal area Mangrove
0.01%
0.08%

River
2.10%

Aquaculture:
Shrimp
41.88%

Aquaculture:
Fish
55.85%

Figure 6.13: Fish and shrimp production Figure
6.14:
Fish
and
shrimp
status for total study boundary
production status for project (plant)
boundary
6.15.4 Fish migration
The Passur-Chikura, Passur-Maidara river system including the inter-tidal creeks is the major
migration arteries of the study area. Both anadromous and catadromous fishes migrate
through this line for meeting different biological requirements throughout the year.
6.16

Shrimp fry Collection

PL collection is the most common practice in the southern region of Bangladesh as well as in
the study area. Near project area, fry collection activities are concentrated at right bank of
the Passur River while the project is located at the left bank. Nevertheless, the PL collection
practices are occasionally seen at left bank of the river near northern part of the project site.
Men, women and children are involved in collection of shrimp fry. Mostly, they come from
the poor households of the area. Even in some cases, the female members of affluent
households are also involved in fry collection in the area. PL collection has some significant
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environmental issues. During collection of one shrimp PL, they destroy about 100 other
types of aquatic species resulting loss of fisheries biodiversity rapidly in the region.
6.17

Plankton and Benthos/other microscopic invertebrates

The study areas reach with microscopic invertebrates and benthos communities that play a
critical role of the adjacent ecosystems. The information of plankton and other microscopic
invertebrates’ species has been collected from secondary literature review showing in Table
6.25.
Table 6.25: Phytoplankton and Zooplankton species in the Mongla port area

Class

Zooplankton

Genus

Cyanophyceae

Baillariophyceae

Closterium sp
Hydrodictyon sp
Chlorella sp
Lyngbya sp
Oscillatoria sp
Schizothrix sp
Calothrix sp
Spriulina sp
Microcolens sp
Gyrsigma sp
Navicula sp
Cyclotella sp
Coscinodiscus sp

Arthropoda

Chlorophyceae

Phylum

Class

Crustacea

Phytoplankton

Genus

Merocyclops sp
Mesocyclops sp.
Cyclops sp.
Diaptomus sp.
Bosmina sp.
Diaphasomqa sp
Praunus sp.
Mysidella sp.
Epinebalia sp.
Tigriospus sp.
Oxyurostylis sp.
Anatanis sp

Source: Amin et al., 2008
6.18

Other Aquatic species

The fish and other aquatic faunal sample collected from the fishermen and indigenous
person were identified by standard zoological classification method (Banerjee, 1991). It was
found that most of the above species of fish are of deformed size and shape. The deformed
shape of the aquatic organism might give the evidence that they might be altered by the
influence of changed the environment of the Mongla Port water. However, the fish and other
species found in the port area are listed in Table 6.26and Table 6.27.
Table 6.26: The Moluccas fauna found in Mongla port area
Phylum

Local name
Shamuk

Mollusca
Zebra shamuk (Invasive)

Scientific name

Narita lineata
Turbo (Lunella) cinereus
Luteria elongata
Zebra mussel/ Dreissena polymorpha ( ESA,1998)

Source: Amin et al., 2008
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Table 6.27: Fish and shrimp species found in catches of different spot of the
Passur River

Invasive

Native

Species

Local name
Bagda pona
Golda pona
Paisha
Taposhi
Vatki
Datina
Vhola
Illish
Tilapia
Nilotica
Pangus

African Magur

Scientific name

Remarks

Penaeus monodon
Macrobrachium rosenberii
Liza persia
Polynemus paradisous
Lates calcarifer
Sparus datina
Barilius Bole
Hilsa ilisha
Tilapia mossambica
Oreochromis niloticus
Pangasius sutchi
Clarias gariepinus

These
fish
identified
invasive
Rahman,1997

are
as
by

Source: Amin et al., 2008
6.19

Dolphin

The river is also a home for Ganges River Dolphin (Platanista gangetica). At least 12
dolphins were observed during the survey. It is to be noted that freshwater dolphins are
globally endangered and are protected under the Bangladesh Wildlife Act 2010. During the
EIA detailed information on the occurrence of freshwater Dolphins and probable impacts
were highlighted. The Passur River is the habitat of good number of fish, Irrawaddy dolphin,
Ganges River Dolphin and Estuarine Crocodile.
The existing navigation route for approaching Mongla Port to be followed for coal
transportation is also important for the critically endangered mammalian species, freshwater
dolphins and Irrawaddy dolphins and saltwater crocodiles and an important bird – the
masked fin foot (See Map. 6.18). The Sundarbans is also the last resort for the saltwater
crocodiles and hence it is important that utmost care and stringent conditions be laid down
for the safety and sustenance of this unique ecosystem and ecological services and
natural/biological resources it is providing to support the biodiversity and livelihood of
hundreds of thousands of people.
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Important
Dolphin areas
along the coal
transportation
route
Navigational
route
of
Mongla Port

Source: (modified after Smith et al. 2009)
Map 6.18: The shipping route traverses through some of the important habitats
of aquatic animals like Gangetic dolphin, Irrawaddy dolphin and saltwater
crocodiles
Plate 6.24: Surfacing of Irrawaddy Dolphin in Maidara river

6.20

Ecosystem

The study area is tidal delta and geologically described as Paludal deposits that developed
over swamp or marshland. The area is about 14 km northeastwards from the Nalian Range
of Sundarbans. Once it was a part of Sundarbans but had been evacuated by the settlers.
Tidal flushing is dominant within the entire study area with varied depth due to connectivity
of the internal canals and with Passur River through several tidal inlets. Three types of
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ecosystem exist in the project site and adjacent area. These are terrestrial, aquatic and
mangrove ecosystem.
In general, brackish water ecosystem is dominant in the study area. However, the villages
having high elevation, low tidal flushing and low salinity show brackish to fresh water
ecosystem. The floristic composition also supports the facts. The transect-walks following
the High-low land elevation and low-High tidal flushing brought out the ecological
differences within the study area. The villages with high elevation, minimum tidal flushing
and low salinity (only during dry season for 4 months): Chitra, Kalikaprashad and Rajnagar
resemble the fresh water ecosystem where aquatic plants - red and white Water Lily
(Nymphaea nouchali), Water Hyacinth (Echhornia crassipes), Pistia stratiotes, Lemna minor
are indicative of the occurrence of fresh water.
6.20.1 Ecosystem habitats and biodiversity
Detailed survey along with the floral and faunal composition of the micro-habitat has been
conducted during the EIA. This also helped in establishing some of the indicators for
monitoring on a regular basis and also in measuring impact on the environmental conditions,
both ecological and biological in the project vicinity. However, based on the field
observations, the following seven habitat types were found within the study area’s
ecosystem (Table 6.28). The dominant habitat was shrimp farms that are inundated with
the tidal waters.
Table 6.28: Habitat types found within project area of study area.
Project Area
Study Area
(ha)
(ha)
1.
Agricultural/Shrimp farm
706
26,344.4
2.
Inter-tidal, mudflats, shoals
8.4
192.33
3.
Mangrove
3.23
*59.86
4.
Other surface water storage
15.0
49.4
5.
River
3.0
3241.79
6.
Roadside ecosystem
1.1
68.92
7.
Settlement/Homestead
5.5
762.69**
 7,827
TOTAL
742.0
*NB: not actual, based on image analysis and estimation,** excluding homestead
mangrove
Sl. No.

Habitat Types/Ecosystem

Source: CEGIS Estimation in 2010 from Image Analysis
These habitats are very important for diversified flora and fauna. The detail lists of flora and
fauna available in the study area are provided in Annex XI with their status.
6.20.2 Ecosystems of the study area
The mangroves are dominating in the areas (Baserhula, Kapasdanga, Kaigar Daskati,
Kalekhar Ber, Durgapur, Sapmari Katakhali, Biddarbon, Chakgona, Gonabelai, Belai,
Chunkuri, Bajua and Saheberabad) with medium to low elevation, medium to high tidal
flushing and medium to high salinity. The mangrove composition also varies with the land
elevation, tidal fluctuation and salinity. Generally, mangroves grow in tidal canals, creeks,
tidal inlets and outlets, roadside borrow pits, and tidal flood plains within the study areas.
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Plate 6.18: Gewa tree at borrow pit along Plate 6.19: Mangrove vegetation along the
the road side in Kapasdanga
tidal canal in Chunkuri

Plate 6.20: Patch of Nypa palm in
Baserhula
6.20.3 Homestead forestation

Plate 6.21: Mangrove vegetation in
Sapmari along the Passur River

Homesteads or settlements though scattered yet found in greater numbers on the eastern
side of the study area. Most of the homestead cover consists of timbers plant species, few
medicinal plants and some vegetables and fruit trees. These provided roosting area for the
local resident birds and nesting sites for the waterfowl like egrets and herons.
6.20.4 Roadside vegetation
The roadside vegetation is mostly planted. Alien species like ‘akashmoni’ (Accacia sp.) is
prevalent mostly around the homesteads on the eastern side of the study area. However, in
the roadside areas closer to the Maidara river and affected tide water Gewa (Excoecaria
agallocha) is the dominant species. The species composition of flora changes near by the
Passur river such as Keora (Sonneratia apetala) and Ura become abundant with respect to
rest of the areas. These are to have germinated naturally and grown over the years. Other
mangrove species recorded along the river banks and tidal creeks include mostly Hargoza
(Acanthus ilicifolius), Pakor, Amur (Amoora cucullata). Baen (Avicennia sp.) are rare.
Golpata (Nypa fruticans) is seen close to the homesteads where local people planted them
and few on the river bank while planted Sundri (Hereteria fomes) is also observed along the
road side as well as on homestead. The roadside borrow pits also retain freshwater and
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some of which are found with water lilies (Nymphaea nouchali) and some other aquatic
vegetation like Topa pana (Pistia stratoites) and water hyacinth (Eichhornia crassipes). In
some freshwater ponds water lilies are planted for bio-filtration and water from the pond is
used for domestic purposes.

Plate 6.23: Agricultural land providing feeding ground for aquatic birds
6.21

Bio-ecological zone

The study area consists of 4 different bio-ecological zones (Nishat et al., 2002), namely
A. The Sundarbans (7a)
B. Saline tidal floodplain (10)
C. Ganges Flood plain (4b)
D. Gopalganj/Khulna Peat Land (6)
The Map 6.19 shows bio-ecological zones of Bangladesh (Nishat et al., 2002) and Map
6.20 presents the bio-ecological zones occurring within the study area.
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Map 6.19: Bio ecological zone of Bangladesh
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Map 6.20: Bio-ecological zones occurring in the study area
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A.

The Sundarbans

The Sundarbans mangrove forest is situated in the southwest part of Bangladesh..
Sundarbans is the world’s largest Mangrove forest consist of about 330 species of plants, 42
species of mammals, 35 species of reptiles, 400 species of fishes and 270 species of birds.
Salinity and tidal influences provide a different type of ecosystem. Plants and wildlife species
distribution depend on the salinity. The Sundarbans are divided in 3 ecological zones on
different degrees of salinity.
1. Oligohaline zone
2. Mesohaline zone
3. Polyhaline zone
The Sundarbans mangrove forest extends from the Harinbhanga-Raimangal-Kalindi river
system in the west and Baleswar river in the east. The Bangladesh Sundarbans now covers
an area of about 5,770 km2, of which 4,016 km2 are land and the remaining 1,761 km2 is
under water, in the form of rivers, canals and creeks (Hussain and Karim, 1994). About 62%
of the forest lies in the administrative districts of Bagerhat, Khulna and Satkhira in
Bangladesh. This mangrove tract constitutes 44% of the total forest area in Bangladesh and
contributes about 50% of the total revenue derived from the forestry sector (Tamang,
1982). However, the most important value of the Sundarbans stems from the protection it
affords to millions of people against the ravages of cyclonic storms, surges and tidal waves,
which frequently generate from the Bay of Bengal.
The mangrove of the Sundarbans is unique compared to the non-deltaic coastal mangrove
forests. For instance, unlike in the cases of the other mangrove of the world, the
Rhizophoraceae is of only minor importance and the dominant species are the Sundri
(Heritiera fomes) of the Sterculiaceae family, from which the Sundarbans takes its name,
and the Gewa (Exeoeearia agalloeha) of the Euphorbiaceae family. Other dominant plant
species include the Passur (Xyloearpus mekongensis), Ohundal (Xyloearpus granatum),
Kankra (Bruguiera gymnorrhiza), Keora (Sonneratia apetala), Baen (Avieennia officinalis),
Golpatta (Nypa fruticans) and Goran (Ceriops decandra) (BWDB, 2001). This mangrove tract
is also both diverse and complex in terms of faunal riches. Moreover, it is now the only
refuge left for the national pride of Bangladesh: the Bengal tiger (Panthera tigris). In
addition, its waterways and canals are richest fish-nurseries in the region. Despite the
combination of high tidal flow velocity, heavy silt load and low light penetration, a
remarkable diversity of finfish and shellfish exists inside the Sundarbans forest and in the
adjacent marine zone of the northern Bay of Bengal. These are mainly of marine origin, but
several freshwater species are able to take advantage of low salinity and freshwater
conditions in the northern part of the forest.

Physical features
The Sundarbans are part of the world's largest delta, formed from the sediments brought
down by three great rivers, the Ganges, Brahmaputra and Meghna, which converge on the
Bengal Basin. The forest extends over some 200 islands, separated by 15 major
distributaries rivers flowing north-south, and 400 interconnected tidal estuaries, creeks and
canals. It forms an impenetrable saltwater swamp reaching 100-130 km inland, which
supports the largest tidal mangrove forest in the world, covering 10,200 sq. km. Of this 595,
500 ha (59.3%) are in Bangladesh and 425, 200 ha (42.5%) in India, 232,000 ha of which is
land. The area is approximately three-fifths of the 16,700 sq.km that existed 200 years ago
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having been cleared and converted to agriculture, especially in India (Hussain & Archarya,
1994). The forest swamp extensively embanked with an essential buffer for inland areas
against the ravages of frequent cyclones from the Bay of Bengal. The landscape is dynamic,
constantly molded and altered by tidal action, with erosion along estuaries and deposition
along the banks of inner creeks augmented by the discharge of silt from seawater (Sanyal P,
1986). The wider rivers of this intricate network of waterways are over two kilometers wide,
running north south and tend to be long and straight. They are maintained largely by the
two diurnal flow tides over a tidal range of 3-5m up to 8m, together with the erosionresistance of the clay and silt of their banks (Ghosh & Mandal, 1989).
The area has three main hydrological zones: brackish, moderately saline and saline, which
influence the types of vegetation, which dominate each. As with the rest of the Bengal Plain,
the alluvial deposits are geologically very recent but deep, sediments of just the last few
million years being as much as 1,000m thick (Seidensticker & Hai, 1983).

Ecosystem niches of Sundarbans
The Sundarbans lie across the outer deltas of the Ganges, Brahmaputra and Meghna rivers.
The forest is composed of small forested islands and mudflats intersected by an intricate
network of tidal waterways. The area has a wide range of rare fauna, including the Bengal
tiger, estuarine crocodile and many reptiles and birds. These mangroves are slightly
elevated, isolated landmasses (like islands) under strong tidal influence. Mangrove plants
are specially adapted to survive in saline conditions using pneumatophores. The mangrove
root system, along with its buttress, helps to support the trees in the salty clay loam soil
under strong water flow. Due to the variation in physical factors, such as topography,
salinity, soil condition and tidal variation, vegetation composition within the Sundarbans
varies widely. The Sundarbans can be divided into the following ecological niches (Figure
6.15).
a. Mudflats (sloping)
b. Ridges or levees
c. Back-swamps or basins
d. Main river channel
e. Tidal creeks
f. Bays of sandy shores

a. Mudflats
Mudflats or slopes can be defined as the areas exposed during low tides but going
underwater during high tide. These are formed on the banks of rivers, canals and creeks.
Slope formation is dependent upon hydrological conditions, topographical conditions and
sediment particle size. Clay deposits over sandy bed and fine silts make up the mudflat. The
angle of the slope and the width of the mudflat play a vital role in the formation of
landmass, ultimately composed of vegetation and wildlife profiles.
Crabs of various species inhabit the mudflat. The most dominant and common crab is Uca
spp. These crabs play an important role in maintaining ecosystem functions. These
consumed by mudskippers (a fish, Boleopthalmus spp) and shore birds. Most of the avifauna
depends on these mudflats for grazing and feeding. Mudflats are also a favorite habitat for
estuarine crocodiles (Crocodylus porosus); which are commonly seen basking on the
mudflats. Snakes like the andha sap and the dog-faced water snake (Cerberus rhynchops)
prefer mudflats of creeks, as they feed on trapper fishes here during low tide. Germination
221

Environmental and Social Baseline Condition

High-tide water level

sundari

Back-swamps or basins

Mudflats (slope)

Main river channel

Ridges or levees

of many plant species takes place in the mudflat. Hoda (Acrostichum aureum), nol-khagra
(Phragmties karka), dhanshi (Myriostachya wightiana), golpata and hargoza (Acanthus
ilicifolius) all grow in the mudflats. In this mudflat, the difference between the low tide water
level and the upper ridge of the mudflat was nearly 4 meter.

goran
mixed vegetation
kewra/bain
golpata
nol khagra
hargoza

hoda

Low-tide water level

Figure 6.15: Cross section view of the major ecological niches of the Sundarbans
ecosystem

b. Ridges or levees
A ridge or levee is the area just behind the mudflat. Most plant succession takes place in
these ecological niches. These are the highest elevated lands of the Sundarbans and help in
the trapping of seed (floating), providing suitable land for germination, acting as a natural
dike to protect the next niche (back swamp) and helping in the natural sedimentation
process. The area’s tallest trees (sundari or keora) are found in these ecological niches.
Most of the area’s terrestrial insects and snails take refuge in these niches during high tide.
The lower canopy of these big trees provides a good roosting place for the most commonly
seen kingfisher of the mangroves, the black-capped kingfisher (Halcyon pileata). The
brahmini kite (Haliaster indus), prefer the upper canopy, while the white-bellied sea eagle
(Haliaeetus leucogaster) stays mainly in the upper bole. The levees support primarily
marginal vegetation, which is important for wildlife and lends itself to human
resourcefulness in the form of commercial extraction of forest products. Marginal vegetation
of the Sundarbans ecosystem is much diversified. Common marginal vegetation types that
are found throughout the forest include hargoza, golpata, hantal (Phoenix paludosa), baen
(Avicennia officinalis), kakra (Bruguiera gymnorrhiza), kewa katta (Pandonus foetides),
keora (Sonneratia apetala) and dhundul (Xylocarpus mekongensis). Plant density is highest
in these ecological niches.

c. Back swamps
Back swamps or basins are the areas behind the ridges or levees. This ecosystem represents
the major area of the Sundarbans and plays a vital role in trapping rainwater in its
characteristic saucer-shaped basins. These are the most common and safe grazing lands for
spotted deer (Axis axis), rhesus macaque (Macaca mulata) and wild boar (Sus scrofa).
These mammals can be seen in the grasslands at the margins of the Sundarbans. Some of
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the back swamps have as much as one meter of water (fresh) within their basins. Plant
density is moderate in these ecological niches.

d. The main river channel
The main river channel is long with either an eroded bank line or a mudflat margined with
golpata. These ecological niches occur mainly along the Baleswar, Bhola, Pussur, Marjata,
Arpangasia, Shibsa, Jamuna and Raimangol rivers. Main channels are popular for hilsa and
shrimp fishing and, as such, are the main routes for navigation. Gangetic dolphin (Platanista
gangetica) is common in the upper stream of the major rivers. Other dolphins, like the the
Irrawaddy dolphin (Orcaella brevirostris), are seen downstream of these rivers.

e. Tidal creeks
Tidal creeks are the most dynamic ecological niches of the Sundarbans ecosystem. These
can be defined as water channels filled with water during high tide and almost dry during
low tide. Minimal human disturbance, diversified vegetation coverage and water level
fluctuation result in a wide variety of wild species in these areas. Most of the climbers of the
Sundarbans are seen in these areas. These climbers include chanda lota (Dalbergia
spinosa), gila (Derris trifoliata), abeta (Flagellaria indica) and bowali lata (Sarcolobus
globisus). Tidal creek habitats are preferred by the ring monitor lizard (Varanus salvator),
the largest lizard of Bangladesh.

f. Bays or sandy shores
Bay or sandy shore is found along the southern face of the Sundarbans. These are mainly
gentle slopes of sand deposition from the sea. Logs of various plants are seen scattered
along these areas, offering breeding sites for terns (Sterna spp) and pratincle (Glareola
lactea).

B.

The saline tidal floodplain

The Saline tidal floodplain 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 rivers and creeks. Local differences in elevations 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 amount 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 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 (Brammer, 1996).
Except Sundarbans, the floral diversity of this zone is similar to those of the adjoining zones.
Innumerable indigenous weeds grow in bee (wetland) areas. Several types of palms and
bamboo clumps grow in almost all the villages. The Mango (Mangifera indica) and Jackfruit
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(Artocarpus heterophyllus) trees supply the commonest timber and are used for making
doors, windows, boxes, etc. This zone affords a very lucrative place to game bird watchers.
At the advent of winter season, numerous game birds which include wild goose, wild duck,
cranes, spine, jungle fowl and various other waterfowl, begin to flock both in the
Sundarbans, and the beel and char areas of this zone. Moreover, the network of rivers and
expanse of beels of this zone teem with different species of fish (Bari, 1978).

C.

Ganges Flood plain

The Ganges floodplain is basically consisted of the active floodplain of the Ganges river and
the adjoining meandering floodplains, and is mostly situated in the Greater Jessore, Kushtia,
Faridpur and Barisal districts. These floodplains comprise of ridges, basins and old channels.
The Gangetic alluvium is readily distinguished from the old Brahmaputra, Jamuna and
Meghna sediments by its high lime contents. Ganges channel is constantly shifting within its
active floodplain, eroding and depositing large areas of new char lands in each flooding
season, but it is less braided than that of the Brahmaputra- Jamuna. Both plants and
animals are adapted with the pattern of flooding. The floodplains are characterized by
mixed vegetation. Huge number of stagnant water bodies, channels, rivers and tributaries
support a habitat of rich biodiversity. Free-floating aquatic vegetation is commonly found in
most of the wetlands. Both cultivated and wild plant species are found in homestead forest.
Major groups of the oriental birds are represented in this zone by many species. A large
number of migratory birds are observed in winter. Different species of tortoises and turtles
are found in perennial water bodies.

D.

Gopalgonj-Khulna peat land

Gopalgonj-Khulna peat land occupies a number of low-lying areas between the Ganges river
floodplains and the Ganges tidal floodplains in the south of Faridpur region and the adjoining
part of Khulna and Jessore districts. Thick deposits of peat occupy perennially wet basins
but are covered with clay around the edges. The soil in this zone is potentially strong acidic
and low in essential plant nutrients. Basins are deeply flooded by rainwater monsoon;
however, water is brackish to some degrees near Khulna. 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 in this zone are also less than enviable, where as the diversity of bird species
is relatively better in this zone (Brammer, 2000).
6.22

Biodiversity of Sundarbans

The Sundarbans is the largest contiguous block of mangrove forest remaining in the present
day world and a large unique mangrove ecosystem, recognized as a site of national and
international importance for conservation of biodiversity. This forest is an independent
"Biome", enriched with different biodiversities along with a great variety of wild life. Besides
dolphins and porpoises, Sundarbans mangroves are habitats of many rare and endangered
animals (Batagur baska, Pelochelys bibroni, Chelonia mydas), especially it is the unique
natural habitat of the world famous Royal Bengal Tiger (Panthera tigris), spectacular spotted
deer (Axix axix), jungle fowl (Gallus sp.) and rhesus monkey (Macaca mulata). Ecologically,
the forest is particularly important as a barrier to cyclones, tidal upsurges, etc. It is also
acting as a huge sink of unlimited capacity for absorbing CO2 and other pollutants from air
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and water that makes the surrounding environment free from pollution. The Sundarbans is
the only remaining habitat in the lower Bengal Basin for a variety of faunal species.

a. Distribution of fauna
The Sundarbans is the only remaining habitat in the lower Bengal Basin with a great variety
of fauna. Besides the spectacular Royal Bengal Tiger, the other notable mammalian fauna
are Spotted deer (Cervus axis), Barking deer (Muntiacus muntjak), Rhesus macaque
(Macaca mulatta), Jungle cat (Felis chaus), Leopard cat (Prionailurus bengalensis), the
Indian porcupine (Hystrix indica), Otter (Lutra perspicillata), and wild boar (Sus scrofa). The
Sundarbans support one of the subcontinent’s largest populations of tiger, the Bengal tiger
(Panthera tigris tigris), (EN). The only primate is rhesus macaque considered to number
about 68,200, and based on a survey by Khan (1986). The smooth-coated otter, Lutrogale
perspicillata (VU) which may number 20,000 (Hendrichs, 1975), is domesticated by
fishermen to drive fish into their nets (Seidensticker & Hai, 1983). Other mammals include
leopard cat, Prionailurus bengalensis and jungle cat, Felis chaus. Indian spotted deer,
Cervus axis, estimates of which vary between 52,600 (Khan, 1986) and 80,000 (Rahman,
2000.), and wild boar, Sus scrofa, estimated at 20,000 (Hendrichs, 1975), are the principal
prey of the tiger, together with macaques, crabs and fish. Aquatic mammals include the
Ganges river dolphin, Platanista gangetica (EN), Indo-Pacific hump-backed dolphin, Sousa
chinensis, Irrawaddy dolphin,Orcaella brevirostris (VU) and finless porpoise, Neophocaena
phocaenoides (VU) (Mukherjee, 1975). Several of the larger species are now locally extinct
due to agricultural reclamation and the increase in soil salinity during the 20th century.
The ecological diversity of the Sundarbans supports a large variety of birds. Among the total
number of species recorded, most are resident. The egrets, storks, herons, bitterns,
sandpipers, curlew, and numerous other waders are seen along the muddy banks. There are
many species of gulls and terns, especially along the seacoast and the larger waterways.
The bird-life of the Sundarbans waterways is varied and colourful.. About four of the rarer
species are the greater and lesser adjutant storks, Leptoptilos dubius (EN) and L. javanicus
(VU), and Masked Finfoot, Heliopais personata (EN). There are many other water birds,
including Asian open-bill stork, Anastomus oscitans, collared and black-capped kingfishers,
Todiramphus chloris and Halcyon pileata, brown-winged and stork-billed kingfishers,
Pelargopsis amauroptera and P. capensis. Waders include the Asian dowitcher,
Limnodromus semipalmatus, a rare winter migrant, sandpipers, whimbrel, curlew and
numerous others are seen on the muddy banks and sandbanks exposed during the dry
season. Marsh birds in the reclaimed areas include great, little and intermediate egrets,
Casmerodius albus, Egretta garzetta and Mesophoyx intermedia, purple heron Ardea
purpurea, a rare vagrant from Africa, and green-backed heron Butorides striata. Raptors
include osprey Pandion haliaetus, white-bellied sea-eagle H. leucogaster, the rarer greyheaded fishing eagle (Ichthyophaga ichthyaetus), short-toed snakeeagle (Circaetus gallicus),
peregrine falcon (Falco peregrines), oriential hobby (F. severus), northern eagle owl (Bubo
bubo) and brown fish owl- Ketupa zeylonensis (Sarker,1985). There are many species of
gulls and terns along the coast and larger waterways. There is also a considerable variety of
forest birds such as woodpeckers, barbets, shrikes, drongos, mynahs, minivets and
babblers. Further details of the avifauna are given in Scott (1989).
A total of 53 reptile species and 8 amphibians are recorded (Hussain & Acharya, 1994). The
eighteen recorded species of snake include king cobra- Ophiophagus hannah (VU) and
spectacled cobra- Naja naja, Asiatic rock python- Python molurus, Russell's Viper (Vipera
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russellii), Banded Krait (Bungarus fasciatus) and several species of sea snakes are notable.
Estuarine crocodile - Crocodylus porosus (100 individuals) still survives, its numbers greatly
depleted by hunting and trapping for skins. There are also three species of monitor lizards,
Bengal, yellow and water Varanus bengalensis, V. flavescens and V. salvator. River terrapin
Batagur baska (CR), Indian flap-shelled turtle- Lissemys punctata and Indian peacock softshelled turtle -Nilssonia hurum (VU) are present. Four species of marine turtle have been
seen, olive ridley -Lepidochelys olivacea (VU) being the most abundant. Green turtleChelonia mydas (EN) is rare due to excessive fishing. Hawksbill-Eretmochelys imbricata (CR)
are caught by fishermen and loggerhead-Caretta caretta (EN) have been reported on the
beaches (Hussain & Acharya, 1994). The green frog (Euphlyctis hexadactylus) is mostly
observed in Chandpai area of the mangrove forest. The other forest amphibians include the
Skipper frog (E. cyanophlyctis), Cricket frog (Limnonectes limnocharis), Tree frog
(Polypedates maculatus), and the common toad. A rare species of shark, the Ganges river
shark Glyphis gangeticus (CR) swims the estuaries. Mud-skippers or gobys, the walking and
even tree-climbing fish characteristic of mangrove swamps occur in large numbers. There
are 48 species of crabs and a large variety of molluscs. The crustacea form by far the largest
proportion of the animal biomass, with an estimated 40 million kilograms of fiddler crabs
and 100 million kilograms of mud crabs (Hendrichs, 1975). The area supports a varied
insect population including 300 species of spider (Pasha & Siddiqui, 2003) and large
numbers of honey-bees, but other insect life has been little studied. Note that figures
quoted above before 1987 may refer to the Indian side only and those references may not
distinguish between that section and the whole area.

b. Distribution of flora
The dominant species are sundari (Heritiera fomes), gewa (Exoecaria agallocha), goran
(Ceriops decandra) and keora (Sonneratia apetala). Excoecaria agallocha dominates the
zone of moderately saline soils; and Ceriops decandra, the saline soils. Other mangrove
species include garjan or red mangrove Rhizophora mangle, R. mucronata and R. apiculata,
kankra (Bruguiera gymnorhiza), and baen or (Avicennia officinalis). Wild rice (Oryza
coarctata), Nypa and speargrass (Imperata cylindrica) are prevalent on mud flats (Khan,
1986) The large stands of Sonneratia, which colonises new mudbanks, provide important
wildlife habitat (Salter and Perscomm, 1987). All four types of tidal forest are found here.
Sundarbans West is in the salt-water zone, which supports a dense understory of Ceriops,
with sparse Exoecaria and intermittent patches of hantal palm (Phoenix paludosa ) on drier
ground, riverbanks and levees. Carapa obovata, Bruguiera and passur (Xylocarpus
mekongensis) grow sporadically throughout the area. Sundarbans South where there is the
greatest seasonal variation in salinity levels has relatively longer periods of moderate salinity
where Exoecaria is the dominant tree, often mixed with Heritiera, frequently associated with
a dense understory of Ceriops and some Xylocarpus. Sundarbans East where freshwater and
sundari predominate, has some Exoecaria and Xylocarpus, with Bruguiera in areas of more
frequent flooding. The Nypa fruticans palm growing along the creeks on wet mud-banks is
widespread along drainage lines. There is an understory of shingra (Cynometra ramiflora)
where soils are drier, amur (Amoora cucullata) in wetter areas and Ceriops in saline soils.
Sundari (Heritiera fomes) trees dominate the Chandpai range at its northern end. The
remaining area is a mixture of sundari and gewa (Excoecaria agallocha). Virtually, the entire
Sarankhola range is covered by mixed sundari and gewa. Gewa grows at the peripheral
region and the sundari in the inner part of each forest cluster. Sundari trees dominate most
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of these areas from north to south of the Khulna range. Lower part of these ranges (Khulna)
is composed of sundari and gewa. The northeastern part of the Burigoalini range, under
Satkhira district is mainly gewa, but goran (Ceriops decandra) dominates the remaining
area. There are trees of different species in the area surrounding of the Sarankhola range
and the northernmost part of the Khulna range.
The natural vegetation of the Sundarbans is composed mainly of halophytic tree species.
The forest canopy is seldom more than 10 m above ground level and is more or less open,
permitting some direct sunlight to reach the forest floor. Much of the forest is two-storied
with scattered emergent attaining a height of up to 20 m. Stem diameters are generally less
than 30-40 cm at breast height, although one or two species attain diameters up to about
one meter. Epiphytes are common, so too are woody species parasitic on tree crowns
(Hussain and Gayatri, 1994). The trees of the Sundarbans exhibit hydro-phytic and
halophytic adaptations, which facilitate survival in waterlogged and saline conditions. Three
ecological zones within the Sundarbans, differentiated according to salinity and species
composition are: (1) the freshwater zone, (2) the saltwater zone and (3) the saltwater zone.
Although the boundaries of these zones are not static, in general, Heritiera fomes is
characteristic of the freshwater zone, Excoecaria agallocha of the moderately saltwater
zone, and Ceriops decandra of the saltwater zone. The forest is dominated by H. fomes and
E. agallocha, and there are about 25 other tree species, which are common but considerably
less frequent in their occurrence (Hussain and Gayatri, 1994).
Five other families are also representing in the Sundarbans. These are the Combretaceae,
Euphorbiaceae, Meliaceae, Myrsinaceae and Plumbaginaceae. Certain tree species such as
Ficus spp., Eugenia fruticosa and Diospyros peregrina occur in places of lower salinity,
usually on raised areas and are more commonly found as components of dry-land forest and
are only marginally salt-tolerant (Hussain and Gayatri, 1994).
6.23

Historical changes in Sundarbans vegetation

Geological evidences suggest that the Bengal Basin tilted eastward during the 12th Century
because of the neo-tectonic movement (Morgan and Mc Intire, 1959). The rising of the
western part of the delta separated the ancient branches of the river Ganges from the area,
which today comprises the Indian and western part of Bangladesh. This alteration in the
course of the main river resulted in a reduction of freshwater flowing into the western part
of the delta. This in turn, led to accretion at the river mouth and an increase in saline water
intruding into the western part of the delta. The lack of freshwater to the western part has
had significant effects on the floristic composition of the forests. For instance, according to
some studies of fossil pollen, Heritiera fomes was a dominant arborescent species in the
Calcutta region about 5000 years ago (Blasco, 1975). However, the Indian Sundarbans as
well as the western part of the Bangladesh Sundarbans no longer support a healthy
population of this species, which requires fresh or slightly saline water. It is dominant only in
the eastern part of the Bangladesh Sundarbans. On the other hand, more saline tolerant
species are dominant in the western part of the Sundarbans forest.
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Map 6.21: Sundarbans with different forest species

Change of vegetation in between 1985 and 1995.
The pattern of vegetation succession in the Sundarbans depends upon the development
stages of the land building process under particular sets of the fluvial regime. Salinity
gradients, which in turn depends on the quantity of freshwater flushing from the upstream,
also play an important role in shaping the vegetation development. The Sundarbans
vegetation consists of recurrent patches of vegetation types. Overall, the mosaic formed by
these patches represents the equilibrium for the whole ecosystem. However it is argued
that the mosaic of forest types represents the serial stages towards an equilibrium condition
of vegetation development (Karim, 1988). Depending on the stresses, both biotic and abiotic
including management conditions there are a number of self maintaining terminal stage of
vegetation development which differ from the traditional concept of climax. The most
favorable development of vegetation occurs in the freshwater dominating area where the
Sundari is the dominant plant. The Goran dominates another extreme condition under the
high salinity terminal community , which is a thicket of scrub. In both cases, grasses and/or
trees dominate the initiating and pioneer stage of vegetation development.
The floristic composition of different successions depends upon the species niche and the
physical conditions of each specific site. At the present level of information, potential
changes in hydrology due to the changing flow of freshwater from upstream could best be
understood by a comparison of salinity of the eastern region with that of the western region
and its significance on the structural characteristics of vegetation. An attempt is made here
to detect the changes in the floristic composition occurring between 1985 and 1995, when
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the freshwater flow into the Sundarbans was gradually decreasing. The data source for
calculation was obtained from the forest department and a Map 6.21 represents the
vegetation coverage of Sundarbans in 1995. Changes of vegetation has been detected by
overlying the two maps, are provided in Table 6.29..
Table 6.29: Change of area from 1985 to 1995
Vegetation
communities

1995

Water
4.46
Sundari
750.30
Sundari-Gewa
1061.70
Sundari-Passur
24.71
Sundari-Passur-Kankra
73.94
Gewa and Gewa-Mathal 213.86
(Coppice)
Gewa-Goran
348.96
Gewa-Sundari
764.83
Goran
83.34
Goran-Gewa
563.70
Passur-Kankra
2.86
Passur-Kankra-Baen
25.85
Baen
11.47
Keora
79.32
Grass and Bare Ground
58.91
Tree Plantation
2.10
Sandbar
9.45

1985

Difference

% area of 85
% area of 95
remaining
remaining
unchanged in 95 unchanged from 85

836.50
1208.29
21.84
67.32
193.40

4.46
-86.20
-146.59
2.88
6.63
20.46

72.70
66.70
77.40
85.18
56.05

81.05
75.91
68.39
77.54
50.69

373.70
597.97
85.50
571.87
9.55
16.77
9.28
36.61
43.68
3.52
3.97

-24.74
166.86
-2.16
-8.17
-6.70
9.08
2.19
42.71
15.23
-1.42
5.49

73.52
70.44
65.35
86.87
15.65
78.29
32.48
75.62
38.63
31.20
26.54

78.74
55.07
67.04
88.13
52.36
50.80
26.28
34.91
28.64
52.26
11.14

Source: Forestry Department

During this period, major changes have occurred in the Sundari and Gewa dominated areas,
as Gewa is gradually replacing Sundari as the dominant tree species. Pure Sundari
dominated areas reduced by about 86 km2 or about 11 percent of their previous extent,
most of which are converted into the Sundari-Gewa and Sundari-Passur-Kankra community.
The Sundari-Gewa community also followed a decreasing trend, as it lost 146 km2 or more
than 10 percent of its land to the Gewa-Sundari and Gewa-Mathal community. So the overall
shift is from Sundari to Gewa and from Gewa to other more saline tolerant species. A similar
trend is also visible even in the higher saline zone where the high saline loving Goran is
replacing the Gewa and Sundari. Keora dominated areas have also increased from 37 km2
to 79 km2 resulting in an expansion of 43 km2 or 110 percent. Grass and Bare Ground areas
have also increased by about 15 km2.
The general trend during this ten-year period indicate the reduction of commercially
valuable species like the Sundari and Gewa and increase of less valued smaller tree species.
It is evident that the changes that occurred during this period are mostly concentrated in
the eastern part of the Sundarbans. This might be because of the changed scenario of the
salinity regime in the eastern belt due to decreasing freshwater influx from the Gorai River.
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The vegetation community in the western region seems to be more stable as the
hydrological regime in this area remained stable during the period.
6.24

Fisheries Resources of Sundarbans

The Sundarbans mangrove forest (including the world heritage site) is situated in South
West of Bangladesh and extends across the international boundary with India. The
Sundarbans (Bangladesh part) covers an area of about 5770 sq km of which 4016 sq km is
land and remaining 1761 sq.km is under water, in the form of river, cricks, and canals.
The fish habitats in the Sundarbans area are mostly brackish in nature. The fisheries
resources in this area are rich and diversified. This is the largest shrimp producing area of
Bangladesh and is established as an important sector for earning foreign currency for the
nation. The mangrove forest provides support to a large number of marine and fresh water
fish species, which contributes towards sustainable regeneration of the fish stocks of the
country. The dynamic network of river systems of this area connects fresh water fish
habitats with brackish water habitats and maintains biological balance of the major groups
of fishes. Continual hydro-morphological alteration has made most of the river systems to
become declining in nature.
The largest fishing ground in the Bay of Bengal is close to the Sundarbans. Large number of
commercial fishers depends on this fisheries resource.
The water bodies of Sundarbans are rich in fish biodiversity as well as aquatic creators.
However, the number of some major fish species is declining due to loss of natural habitat
and indiscriminate fishing. Most of the brackish water migratory species follow the routes of
interconnected rivers, canals and tidal floodplain with changing time and space to meet up
their biological demand e.g. breeding and feeding. Shrimp fry collection is quite popular in
the area. However, shrimp fry collectors collect a considerable number of shrimp fry that
they sell to the Bapari(trader).
6.24.1 Distribution of fisheries
The Sundarbans Mangrove Forest contains the most diverse and rich natural resources of
Bangladesh dominated by fisheries and other aquatic resources. It is located in the great
delta of the Ganges, the Brahmaputra and the Meghna rivers at the edge of the Bay of
Bengal and constitutes the largest adjoining single-tract mangrove ecosystem in the world.
The rich ecosystem of the forest supports a wide variety of fin and shellfish species and also
serves as an important nursing and breeding and feeding ground for many species of
shrimp, crab and other fishes along with providing the habitat for diverse aquatic wildlife.
The fish habitats of the Sundarbans play an important role for both fresh water and saline
water fishes. The fishes use the Sundarbans as a nursery, breeding and feeding ground and
return to the sea or freshwater. Fishes like Khorsula (Mugil corsula), Gulsha Tengra, Rui,
Catla, Shol, Taki, Pungus Tengra, Shing, Magur, Koi, Puti, Datina (Pomadasys spp.), Bagda
(Penaeus monodon) etc are very common in these areas. A number of fish species spend
most of their life stages outside the Sundarbans but come to breed here. These types of
fishes are Gulsha Tengra, Poma, Phesa (Setipinna spp.), Pungus, Golda, Topshi (Polynemus
paradiseus), Parsha, Chamua Chingri, etc. depending on ichthyoplankton concentration due
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to reduced salinity. Marine fishes like Ghagot (Tachysurus jella), Apula (Osteogeneisus
militaris), Lakhya (Polynemus indicus) and Tailla (Polynemus Tetradactylus) are also present
in this area.
Fishes that use the Sundarbans as both nursery and spawning ground are Gulsha Tengra,
and some other species. Many marine fishes come to the Sundarbans only for feeding as
this area is rich in food organisms. This type of fishes are Chaka Chingri, Chali Chingri,
Motka Chingri, Tiger Chingri, Gura Chingri (Leander stylifera), Begi Ilish (Tenualosa ilisha),
Rupchanda, Gang Thurina, Boiragi, Potka, Shapla Pata, Kamot, Tulardati (Silago domina),
Pokki, Pankha, Baim, Churi (Lepturacunthas savale), Lottya (Harpadon neherius), Kaldi,
Korina, etc. The juveniles of many marine species of prawns and fishes e.g. Chaka Chingri
(Penaeus indicus), Gura Chingri (Leander stylifera) and various sciaenid and ribbon fish
(Churi Mach) migrate into the lower zone of the estuary during the winter and summer
months to feed and then return to the sea with the onset of the monsoon.
Some other fishes like Koral (Lates calcarifer), Jaba, Kawn, Chitra, Chapli Chela, Tarial,
Borial, Crab, Renua (mus skeeper- Boleophthalmus spp), etc. spend most of their life stages
in the Sundarbans. Thus it appears that the Sundarbans plays a vital role in the life cycle of
freshwater, brackish water and marine fish forms during their different life stages. Many
threatened and endangered species also live in these area e.g. Khorsula (critically
endangered), Pungus (endangered) etc.
It is assumed that in future the spawning grounds for aquatic creatures of Sundarbans
would be shifted to an unsuitable physical environment due to shift of the salinity frontier,
resulting in low production of commercial species and species of ecological importance as
well. Sundarbans is the spawning and breeding ground of many aquatic marine, brackish
and fresh water creatures like shrimps, muscles, fishes etc. These spawning grounds are
preferred and selected by individual species considering the physical aspects like
substratum, salinity, water velocity, tide regime, temperature, seasonality, etc.
Once salinity is changed, the breeding place of these creatures would be shifted to the
upper reach. However, the breeding success depends on other physical factors, which would
not change with the change of salinity alone. As a result, a creature might move upstream
but it will not be able to breed due to insufficient supports from other physical factors. The
degradation of the aquatic condition of the Sundarbans as nursery ground for number of
marine fishes would be severe. The marine fishes usually breed in salinity less than 26 ppt.
So therefore, it is expected that the low saline dominant species would be replaced by
medium to high salinity dominant species in this area. Fishes like pungus, bhetki and golda
may be invaded by datina, poa and sharks species. This would reduce the production of
fishes in Sundarbans area and impact on fishers’ community.
However, in spite of species change, which has tremendous biological and ecological
importance, the total production would not change but long term negative impact would be
on marine and brackish fish species that depend on Sundarbans for at least a part of its life
stages.
6.24.2 Sundarbans as a fish habitat
There are two common fish habitats in Sundarbans- i) rivers and canals, ii) tidal flood plain.
Tidal flood plain habitat is dominant habitat in Sundarbans in terms of area. The Sundarbans
occupies an extensive area of tidal floodplain e.g. 177,700 ha (FRSS 2009-2010). It is
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crisscrossed by innumerable tidal rivers and canals where the banks generally stand less
than a meter from the adjoining basins. The rivers are more or less saline throughout the
year. Under the natural conditions, this Sundarbans is flooded every day at high and low
tides around the year.
6.24.3 Fish production
According to the FRSS (2009-2010), the total fish production of the Sundarbans is 8,109 MT.
This production comes from the shrimp farms, rivers, estuaries, mangroves, ponds etc.
There are different fishing methods and gear used by the fishermen inside the Sundarbans
to catch the fishes. These may be clustered into three major groups based on target species
and fishing gear. Shrimp fry collection is particularly considered a very destructive activity.
6.24.4 Fish composition
The mangrove ecosystem provides food, nesting and nursery ground for diversified fauna in
general. As a result, there is a good number of fish species in Sundarbans area. There are
291 species exist in Sundarbans areas. Out of these 210 are whitefish, 24 Shrimps, 14 crabs
and 43 mollusks. Brackish water fish are dominating in the Sundarbans area and the
adjoining tidal floodplains. List of some available fish species are given in the following Table
6.30.
Table 6.30: Indicative fish species diversity of different fish habitats in
Sundarbans
Scientific Name

Lates calcarifer
Liza parsia
Polynemous paradiseous
Silago domina
Raiamas bola
Mystus cavasius
Glossogobius giuris
Setipinna phasa
Gudusia chapra
Trypauchen vagina
Aorichthyes aor
Penaeus indicus
Tenualosa ilisha
Metapenaeus monoceros
Penaeus monodon
Macrobrachium
rosenbergii
Puntius gonionotus
Puntius ticto

Local
Name
Bhetki
Parsha
Topsha
Tular danti
Bhol
Gulsha
Tengra
Baila
Phesa
Chapila
Lal cheua
Ayir
Chaka
chingri
Hilsha
Harina
chingri
Bagda
Golda

Habitat type
River, estuary
and canal
P
P
P
P
P
P

Tidal
Floodplain
A
A
A
A
A
A

Shrimp/ Prawn
Gher
P
P
A
A
A
P

P
P
P
P
P
P

P
A
P
P
P
A

P
A
A
A
A
P

P
P

P
P

A
P

P
P

P
P

P
P

A
P

A
A

P
P

Sharpunti
Tit puti
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Scientific Name

Puntius chola
Channa punctatus
Channa striatus
Wallago attu
Heteropneustes fossilis
Clupisoma gharua
Eutropichthyes vacha
Rita rita
Mystus tengara
Mystus vittatus
Mastacembelus pancalus
Mastacembelus armatus
Mastacembelus
aculeatus
Lepidocephalus guntea
Leander styliferus
Anabas testudineus
Colisa fasciatus
Colisa sota
Chanda nama
Chanda baculis
Glossogobius giuris
Pangasius sutchi
Labeo gonius
Labeo rohita
Catla catla
Cirrhinus mrigala
Hypophthalmichthys
molitrix
Ctenopharyngodon idella
Cyprinus carpio
Puntius gonionotus
Telapia mossambica

Local
Name
Chola punti
Taki
Shole
Boal
Shing
Gharua
Bacha
Rita
Tengra
Bujuri
Chirka baim
Shail baim
Tara baim

Habitat type
River, estuary
and canal
P
P
A
P
A
P
P
P
P
P
P
P
A

Tidal
Floodplain
A
A
A
A
A
A
A
A
P
A
P
P
P

Shrimp/ Prawn
Gher
P
P
A
A
P
A
A
A
P
A
P
P
P

Gutum
Icha
Koi
Kholisha
Boicha
Nama
Chanda
Chanda
Baila
Pangus
Ghoinya
Rui
Catla
Mrigal
Silver Carp

P
P
A
A
A
P

A
P
P
P
P
A

P
P
P
P
A
P

P
P
A
A
P
A
P
A

A
A
A
A
A
A
A
A

P
P
A
P
P
P
P
P

Grass Carp
Carpio
Sharpunti
Telapia

A
A
A
A

A
A
A
A

P
P
P
P

Source: GRRP environmental monitoring report by - CEGIS Here, A=Absent and P=Present
Fish species of marine and brackish water that are available in the adjacent water area
include eels, clupeids, siluroides, lophiformes, sygnaths, perces, mugiloid, sharks, and rays.
In addition, crabs, mussels, snails, and turtles are also found in the study area. Topsha
chewa etc. are available during high tide. During low tide loittay, bata, poa, chewa, chingri,
pangus etc. are abundant. In the mudflats icha, poa, gulla and other juvenile and small
fishes are available. When an area is silted up or becomes shallow, chewa fish becomes
more available. A good number of people are involved in collecting crabs, shrimp PL and
other natural resources in the Sundarbans area.
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6.24.5 Sundarbans wild life sanctuary
The study area is tidal delta and geologically described as Paludal deposits that developed
over swamp or marshland. The area is about 14 km north-eastwards from the Nalian Range
of Sundarbans and is located 4 km beyond the boundary of the declared Ecological Critical
Area of Sundarbans which extends up to 10km landwards from the forest boundary (Map
6.22). The world heritage site of the Sundarbans of located 69.6 km south-west and Hiron
point is located 84.4 km southward from the project location.
In order to protect the forest biodiversity of the Sundarbans, three wild life sanctuaries were
established in 1977 under the Bangladesh Wildlife (Preservation) Order 1973. They were
declared as World Heritage Site by UNESCO on 6th December, 1997 – extending over a total
area of about 1, 400 sq km. This measure has resulted into greater interest in taking steps
to protect and preserve the fragile and complex ecosystem of the Sundarbans. Map 6.22
depicts the wild life sanctuary where the list of the relative abundance of birds are identify in
Table 6.31.
Table 6.31: List of Birds found in the Sundarbans wildlife sanctuaries (East and
South)
Relative
abundance

Status

BLUE-BREASTED QUAIL Coturnix chinensis

UC

R

RED JUNGLEFOWL Gallus gallus
LESSER WHISTLING-DUCK Dendrocygna javanica
COTTON PYGMY-GOOSE Nettapus coromandelianus
GADWALL Anas strepera
SPOT-BILLED DUCK Anas poecilorhyncha
RED-CRESTED POCHARD Netta rufina
TUFTED DUCK Aythya fuligula
EURASIAN WRYNECK Jynx torquilla
SPECKLED PICULET Picumnus innominatus
GREY-CAPPED PYGMY WOODPECKER Dendrocopos canicapillus
FULVOUS-BREASTED WOODPECKER Dendrocopos macei
RUFOUS WOODPECKER Celeus brachyurus
GREATER YELLOWNAPE Picus flavinucha
STREAK-BREASTED WOODPECKER Picus viridanus
STREAK-THROATED WOODPECKER Picus xanthopygaeus
GREY-HEADED WOODPECKER Picus canus
COMMON FLAMEBACK Dinopium javanense
BLACK-RUMPED FLAMEBACK Dinopium benghalense
GREATER FLAMEBACK Chrysocolaptes lucidus
LINEATED BARBET Megalaima lineata
COPPERSMITH BARBET Megalaima haemacephala
COMMON HOOPOE Upupa epops
INDIAN ROLLER Coracias benghalensis
DOLLARBIRD Eurystomus orientalis
COMMON KINGFISHER Alcedo atthis
BLUE-EARED KINGFISHER Alcedo meninting

VC
R
R
UC
R
R
UC
R
UC
C
VC
C
UC
R
UC
UC
UC
VC
VC
C
UC
C
UC
R
VC
UC

R
R
R
M
R
M
M
M
R
R
R
R
R
R
R
R
R
R
R
R
R
R
RM
RM
R
R

BROWN-WINGED KINGFISHER Pelargopsis amauroptera

VC

R

RUDDY KINGFISHER Halcyon coromanda

UC

R

Species (English and Scientific Name)
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LC
LC
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LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
Near
Threatened
LC
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Species (English and Scientific Name)
WHITE-THROATED KINGFISHER Halcyon smyrnensis
BLACK-CAPPED KINGFISHER Halcyon pileata
COLLARED KINGFISHER Todiramphus chloris
PIED KINGFISHER Ceryle rudis
GREEN BEE-EATER Merops orientalis
BLUE-TAILED BEE-EATER Merops philippinus
CHESTNUT-HEADED BEE-EATER Merops leschenaulti
CHESTNUT-WINGED CUCKOO Clamator coromandus
COMMON HAWK CUCKOO Hierococcyx varius
INDIAN CUCKOO Cuculus micropterus
EURASIAN CUCKOO Cuculus canorus
PLAINTIVE CUCKOO Cacomantis merulinus
ASIAN KOEL Eudynamys scolopaceus
GREEN-BILLED MALKOHA Phaenicophaeus tristis
GREATER COUCAL Centropus sinensis
ROSE-RINGED PARAKEET Psittacula krameri
ASIAN PALM SWIFT Cypsiurus balasiensis
EURASIAN EAGLE OWL Bubo bubo
BROWN FISH OWL Ketupa zeylonensis
BUFFY FISH OWL Ketupa ketupu
BROWN WOOD OWL Strix leptogrammica
LARGE-TAILED NIGHTJAR Caprimulgus macrurus
INDIAN NIGHTJAR Caprimulgus asiaticus

Relative
abundance
VC
VC
VC
R
VC
VC
C
R
VC
VC
UC
C
VC
VC
VC
C
VC
UC
UC
UC
R
VC
R

Status

SPOTTED DOVE Streptopelia chinensis
EURASIAN COLLARED DOVE Streptopelia decaocto
EMERALD DOVE Chalcophaps indica
ORANGE-BREASTED GREEN PIGEON Treron bicincta
POMPADOUR GREEN PIGEON Treron pompadora
YELLOW-FOOTED GREEN PIGEON Treron phoenicoptera
MASKED FINFOOT Heliopais personatus
SLATY-BREASTED RAIL Gallirallus striatus
WHITE-BREASTED WATERHEN Amaurornis phoenicurus
RUDDY-BREASTED CRAKE Porzana fusca
PINTAIL SNIPE Gallinago stenura
COMMON SNIPE Gallinago gallinago

VC
VC
UC
C
C
UC
UC
R
R
R
UC
C

R
R
R
R
RM
RM
RM
RM
R
RM
RM
RM
R
R
R
R
R
R
R
R
R
RM
RM
RM
(M)
R
R
R
RM
R
R
R
R
R
R
M
M

BLACK-TAILED GODWIT Limosa limosa

UC

M

WHIMBREL Numenius phaeopus

VC

M

EURASIAN CURLEW Numenius arquata

C

M

VC
VC
VC
C
R
VC
R
UC
R
UC
R

M
M
M
M
M
M
M
M
R
R
M

ORIENTAL TURTLE DOVE Streptopelia orientalis

R

COMMON REDSHANK Tringa totanus
MARSH SANDPIPER Tringa stagnatilis
COMMON GREENSHANK Tringa nebularia
WOOD SANDPIPER Tringa glareola
TEREK SANDPIPER Xenus cinereus
COMMON SANDPIPER Actitis hypoleucos
RUDDY TURNSTONE Arenaria interpres
SANDERLING Calidris alba
PHEASANT-TAILED JACANA Hydrophasianus chirurgus
GREAT THICK-KNEE Esacus recurvirostris
BLACK-WINGED STILT Himantopus himantopus
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LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
Endangered
LC
LC
LC
LC
LC
Near
Threatened
LC
Near
Threatened
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
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Species (English and Scientific Name)
PIED AVOCET Recurvirostra avosetta
PACIFIC GOLDEN PLOVER Pluvialis fulva
KENTISH PLOVER Charadrius alexandrinus
LESSER SAND PLOVER Charadrius mongolus
GREATER SAND PLOVER Charadrius leschenaultii
GREY-HEADED LAPWING Vanellus cinereus
RED-WATTLED LAPWING Vanellus indicus
SMALL PRATINCOLE Glareola lactea
PALLAS’S GULL Larus ichthyaetus
BROWN-HEADED GULL Larus brunnicephalus
BLACK-HEADED GULL Larus ridibundus
GULL-BILLED TERN Gelochelidon nilotica
CASPIAN TERN Sterna caspia
GREAT CRESTED TERN Sterna bergii
COMMON TERN Sterna hirundo
LITTLE TERN Sterna albifrons
WHISKERED TERN Chlidonias hybrida
OSPREY Pandion haliaetus
BLACK-SHOULDERED KITE Elanus caeruleus
BLACK KITE Milvus migrans
BRAHMINY KITE Haliastur indus
WHITE-RUMPED VULTURE Gyps bengalensis

Relative
abundance
R
R
UC
VC
C
R
VC
R
R
VC
UC
VC
R
R
UC
VC
VC
R
UC
UC
VC

Status
M
M
M
M
M
M
R
R
M
M
M
M
M
M
M
M
M
M
R
R
R

R

R

VC
VC
R
R
VC
R
UC
UC
R
R
VC
R
VC
C
R
C
VC
R
R
R

R
R
M
M
R
M
R
M
M
R
R
R
R
R
R
R
R
R
RM
R

BLACK-HEADED IBIS Threskiornis melanocephalus

R

R

LESSER ADJUTANT Leptoptilos javanicus
INDIAN PITTA Pitta brachyura

C
R

R
R

MANGROVE PITTA Pitta megarhyncha

R

R

UC
UC
C
R

R
M
R
M

WHITE-BELLIED SEA EAGLE Haliaeetus leucogaster
CRESTED SERPENT EAGLE Spilornis cheela
EURASIAN MARSH HARRIER Circus aeruginosus
PIED HARRIER Circus melanoleucos
SHIKRA Accipiter badius
GREATER SPOTTED EAGLE Aquila clanga
CHANGEABLE HAWK EAGLE Nisaetus cirrhatus
COMMON KESTREL Falco tinnunculus
PEREGRINE FALCON Falco peregrinus
LITTLE CORMORANT Phalacrocorax niger
LITTLE EGRET Egretta garzetta
GREY HERON Ardea cinerea
GREAT EGRET Casmerodius albus
INTERMEDIATE EGRET Mesophoyx intermedia
CATTLE EGRET Bubulcus ibis
INDIAN POND HERON Ardeola grayii
LITTLE HERON Butorides striatus
BLACK-CROWNED NIGHT HERON Nycticorax nycticorax
MALAYAN NIGHT HERON Gorsachius melanolophus
CINNAMON BITTERN Ixobrychus cinnamomeus

GOLDEN-FRONTED LEAFBIRD Chloropsis aurifrons
BROWN SHRIKE Lanius cristatus
LONG-TAILED SHRIKE Lanius schach
GREY-BACKED SHRIKE Lanius tephronotus
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Species (English and Scientific Name)
RUFOUS TREEPIE Dendrocitta vagabunda
HOUSE CROW Corvus splendens
LARGE-BILLED CROW Corvus macrorhynchos
ASHY WOODSWALLOW Artamus fuscus
BLACK-NAPED ORIOLE Oriolus chinensis
BLACK-HOODED ORIOLE Oriolus xanthornus
LARGE CUCKOOSHRIKE Coracina macei
BLACK-WINGED CUCKOOSHRIKE Coracina melaschistos
SMALL MINIVET Pericrocotus cinnamomeus
SCARLET MINIVET Pericrocotus flammeus
BAR-WINGED FLYCATCHER-SHRIKE Hemipus picatus
WHITE-THROATED FANTAIL Rhipidura albicollis
BLACK DRONGO Dicrurus macrocercus
ASHY DRONGO Dicrurus leucophaeus
BRONZED DRONGO Dicrurus aeneus
LESSER RACKET-TAILED DRONGO Dicrurus remifer
SPANGLED DRONGO Dicrurus hottentottus
GREATER RACKET-TAILED DRONGO Dicrurus paradiseus
BLACK-NAPED MONARCH Hypothymis azurea
COMMON IORA Aegithina tiphia
BLUE ROCK THRUSH Monticola solitarius
ORANGE-HEADED THRUSH Zoothera citrina
SCALY THRUSH Zoothera dauma
DARK-SIDED FLYCATCHER Muscicapa sibirica
RED-THROATED FLYCATCHER Ficedula parva
VERDITER FLYCATCHER Eumyias thalassinus
BLUE-THROATED FLYCATCHER Cyornis rubeculoides
ORIENTAL MAGPIE ROBIN Copsychus saularis
BLACK REDSTART Phoenicurus ochruros
COMMON STONECHAT Saxicola torquata
CHESTNUT-TAILED STARLING Sturnus malabaricus
ASIAN PIED STARLING Sturnus contra
COMMON MYNA Acridotheres tristis
BANK MYNA Acridotheres ginginianus
JUNGLE MYNA Acridotheres fuscus
VELVET-FRONTED NUTHATCH Sitta frontalis
GREAT TIT Parus major
BARN SWALLOW Hirundo rustica
RED-WHISKERED BULBUL Pycnonotus jocosus
RED-VENTED BULBUL Pycnonotus cafer
ZITTING CISTICOLA Cisticola juncidis
YELLOW-BELLIED PRINIA Prinia flaviventris
PLAIN PRINIA Prinia inornata
ORIENTAL WHITE-EYE Zosterops palpebrosus
BLYTH’S REED WARBLER Acrocephalus dumetorum
CLAMOROUS REED WARBLER Acrocephalus stentoreus
COMMON TAILORBIRD Orthotomus sutorius
COMMON CHIFFCHAFF Phylloscopus collybita
GREENISH WARBLER Phylloscopus trochiloides
ABBOTT’S BABBLER Malacocincla abbotti
PIN STRIPED TIT BABBLER Macronous gularis
YELLOW-EYED BABBLER Chrysomma sinense
STRIATED BABBLER Turdoides earlei
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Relative
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C
C
UC
VC
R
C
VC
R
VC
C
UC
C
VC
C
VC
R
UC
C
C
C
UC
R
R
R
C
UC
R
C
R
UC
C
C
UC
C
VC
C
VC
VC
C
VC
VC
R
R
UC
UC
R
C
UC
UC
C
C
R
C

Status
R
R
R
R
M
R
R
M
R
R
R
R
R
M
R
M
R
R
R
R
M
R
M
M
M
M
M
R
M
M
R
R
R
R
R
R
R
M
R
R
R
R
R
R
M
M
R
M
M
R
R
R
R
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Species (English and Scientific Name)
RUFOUS-WINGED BUSHLARK Mirafra assamica
PALE-BILLED FLOWERPECKER Dicaeum erythrorhynchos
RUBY-CHEEKED SUNBIRD Anthreptes singalensis
PURPLE-RUMPED SUNBIRD Nectarinia zeylonica
PURPLE SUNBIRD Nectarinia asiatica
CRIMSON SUNBIRD Aethopyga siparaja
FOREST WAGTAIL Dendronanthus indicus
WHITE WAGTAIL Motacilla alba
WHITE-BROWED WAGTAIL Motacilla madaraspatensis
CITRINE WAGTAIL Motacilla citreola
YELLOW WAGTAIL Motacilla flava
GREY WAGTAIL Motacilla cinerea
PADDYFIELD PIPIT Anthus rufulus
OLIVE-BACKED PIPIT Anthus hodgsoni
BAYA WEAVER Ploceus philippinus
SCALY-BREASTED MUNIA Lonchura punctulata

Relative
abundance
C
UC
UC
R
VC
UC
C
VC
R
UC
R
C
C
UC
VC
C

Status
R
R
RM
R
R
R
M
M
R
M
M
M
R
M
R
R

IUCN Global
Status
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC
LC

(Source: Khan, MAR, 2010; Khan, MMH, 2005; Rashid & Scott 1990; Rashid et al. 1994)
(NB: The navigational route of Mongla Port from the Bay through the Passur river is between these
two nationally important forest protected areas, classified as Wildlife Sanctuary, with the highest level
of protection under the Bangladesh Wildlife Act 2010. The navigation route will also be followed for
coal transportation)
Relative abundance: VC = very common; C = common; UC = uncommon; R = rare. Status: R =
resident; RM = resident but local movements observed; M = migrant.

6.24.6 Sundarbans conservation projects
Sundarbans mangrove forest particularly the three wildlife sanctuaries act as good nurseries
and potential breeding ground for shrimps, prawns and many edible fishes. To alleviate the
situation and protect the biodiversity of the Sundarbans, the Forest Department Bangladesh
had taken many projects and doing many programs to conserve the forest. A number
project activity listed below.
a) List of some completed Projects:
 Management Support Project for Sundarbans Reserve Forest (2005-06 to
2009-2010).
 Nishorgo Support Project at Sundarbans (1999-2000 to 2008-09).
b) Recently Completed Projects/Program:
 Rehabilitation and Development of Infrastructures
system in the Sundarbans

and communication

 Support to Essential Management Capacity in the Sundarbans World
Heritage Site following the passage of cyclone Sidr; Phase - 1


Support to Essential Management Capacity in the Sundarbans World
Heritage Site following the passage of Cyclone Sidr; Phage-2.

 Support to Sundarbans Reserve Forest Management project
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c) List of on-going projects:


Integrated Protected Area Co-Management (IPAC)-Nishorgo (July,2010 to
June,2013)

 Sundarbans Environmental and Livelihood Security (SEALS) (July,2010 to
December,2014)
 Community Based Adaptation to Climate Change through Coastal
Afforestation in Bangladesh (July,2009 to November,2012)
 Forest Information Generation and Networking System (January,2011 to
December,2012)
 Coastal Area Afforestation to Combat Negative Impact of Climate Change
(November-2010 to June,2013)
 Rehabilitation and development of infrastructure in the Sundarbans
(2009-10 - 2011-12)
 Rehabilitation
and
development
Sundarbans.(2009-10 - 2011-12).
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Map 6.22: Map showing location of the power plant with respect to Sundarbans
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6.25

Socio-economic condition

The baseline study was designed to grasp the inherent notion about the socio-economic
condition of Rampal and Dacope Upazila for the Environmental Impact Assessment (EIA) of
the proposed 1320MW Coal Based Thermal Power Plant project at Rampal in Bagerhat
district. The study area includes 10 Unions and 29 Mauzas. Twenty percent of the Mauzas
was selected for smooth completion of the study within short duration of the study period.
The socio-economic baseline situation of these Mauzas is depicted afterward.
6.25.1

Settlement of urban and rural community

The proposed project site is located at a safe distance from community settlements.
Rajnagar and Kalekarber villages are the nearest dense settlements. Map 6.23 shows the
community settlements around the project area. The name and distances of the nearest the
community settlements are shown in Table 6.32.
Table 6.32: Community settlements nearest to the plant location
Village/Mauza Union/Pourashava/Upazila
Rajnagar
Rajnagar
Durgapuir
Rajnagar
Barni
Gaurambha
Chalna
Pankhali
Bajua
Najua
Rampal Upazila Rampal Upazila
HQ
Mongla Port Area Mongla Pourashava
Mongla
Mongla Pourashava
Pourashava
Khulna City
Khulna City Corporation
Source: Spatial analysis using GIS

241

Location and distance from plant
2 km east-northward
2 km eastward
4 km north-eastward
4 km north-westward
7.3 km south-westward
11 km eastward
14 km southward
14 km south-eastward
23.33 km northeastward
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Map 6.23: Settlements surrounding the project area
242

Environmental and Social Baseline Condition

6.25.2 Demographic profile
There are 3, 378 households in the study area consisting of 16,585 people. The average size
of household is 4.9. However, the population density in the project area (in Sapmari
Katakhali) is relatively low, as most of the land in Sapmari Katakhali is occupied by the
shrimp farms. Most of the landowners of the project area live in Gaurambha union but each
of them has a farmhouse to look after their farm in Sapmari Katakhali. Guards of the shrimp
farms usually reside in these farmhouses. The labors of shrimp farms are the major
inhabitants of this area. Population distribution of the study area is presented in the Table
6.33 below:
Table 6.33: Population distribution of the study area by Union and Mauza

Area
Union
Mauza name (acre) Households Total
Pankhali
Pankhali
5436
4755
22973
Bajua
Chunkuri-2
4507
1712
8408
Bajua
Bajua
3084
1859
9014
Gaurambha Kapasdanga
455
430
2112
Rajnagar
Baserhula
763
153
753
Rajnagar
Rajnagar
397
447
2192
Sapmari
Rajnagar
Katakhali
1834
150
708
Rajnagar
Bara Durgapur 1565
491
2412
Total
18041
9997
48572

Population
%
%
Male Male Female Female
11779 51
11194
49
4435
53
3973
47
4659
52
4356
48
1041
49
1072
51
422
56
331
44
1129
51
1064
49
527
1296
25287

74
54
52

181
1116
23287

26
46
48

Note: Above mentioned data depicts total area, households & population distribution around
the 10 km boundary from the plant location

Source: Census Report 2001, BBS data adjusted with the growth rate 1.16 for the year of
2010
6.25.3 Polarization in land ownership
In the study area, polarization in land ownership exists severely. Although, the number of
landowners is satisfactory but most of the landowners have smaller size of land. Maximum
people possessed up to 49 decimal of land. In the project site, Sapmari Katakhali, few
people engaged in shrimp farming own most of the lands. They own more than 750 decimal
of land in most of the cases. The centralization of land ownership in a few people’s hand is
making the land scarcity more alarming for the poor people. The number of landless
households, therefore, is growing rapidly; the enhancing poverty and unemployment compel
people to sell their land which is further accelerating the poverty status. The scenario of
polarization in land ownership based on different land size is presented in the Table 6.34
below:
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Table 6.34: Land Ownership Categories in the Study Area
Mauza
Name

% of HHs with different land size
Land less
(0- decimal)

Kapasdanga

30

Marginal
(up to 49
dec)
20

Small
(50-249
dec)
40

Medium
(250-749
dec)
9

Large
(750+
dec)
1

Baserhula

30

20

40

8

2

Sapmari Katakhali

30

10

10

20

30

Rajnagar

5

68

15

10

2

Bara Durgapur

10

35

47

7

1

Chunkuri-2

50

33

10

5

2

Source: RRA, 2010.
6.25.4 Employment opportunity and availability of manpower
According to the BBS census report (2001), the largest portion of population of the country
within the age range between 18-34 years and this statistics is similar to the study area.
This group of young people in the study area is engaged in shrimp cultivation. They rarely
have any other option of employment. The data collected from the project sites shows that
the laborer availability is very high but the employment opportunity is very low (Table 6.35
depicts that most of the households are concentrated on fishery as their main employment)
and the rate of wage is also not satisfactory. The number of female youth engaged in
employment in the study area is not mentionable. The labors get the chance to work only
for 4-5 days in a week. In shrimp farming they never have the opportunity to work for more
than 5 to 6 hours in a day. The workless situation is making them frustrated and reducing
their skills, which are eventually influencing the regional economy. Some of the RRA
participants informed that the youths are drug addicted because of the lack of proper jobs.
Table 6.35: Different types of employment opportunity in the study area
Mauza name

Construc
tion

Salt
farming

Work
abroad

Others
(specify)

0

95

0

0

20

0

2

0

Baserhula

2

2

90

0

0

20

0

2

0

Sapmari Katakhali

0

0

100

0

0

0

0

0

0

Rajnagar

2

2

95

0

0

15

0

0

0

Bara Durgapur

10

40

90

0

0

0

0

0

0

Chunkuri-2

5

5

80

0

0

0

0

0

0

Source: RRA, 2010
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Water,
Electricit
y & Gas

0

Industry

Looking
for work

Kapasdanga

Fishery

Not
working

% of HHs having different types of employments
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Plate 6.25: NGO intervention

Plate 6.26: Sources of drinking water

Plate 6.27: Sanitation facility

Plate 6.28: Housing pattern

Plate 6.29: Local vehicle

Plate 6.30: A local primary school
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Plate 6.31: Shrimp: source of
livelihood

Plate 6.32: A local temple

Plate 6.33: Solar panel

Plate 6.34: Local mosque

Plate 6.35: Local road network

Plate 6.36: Communicative
infrastructure

6.25.5 Education
As per Bangladesh constitution, education is the fundamental right for every citizen.
However, this right is not reflected in the life of poor people of the study area. Poor people
are busy to earn livelihood for their survival; there is no chance of thinking about education.
There are few primary schools in the Mauzas of study area (Table 6.36). After completing
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the primary education most of the students drop out from the school, they do not get
admission at the secondary level, as high schools are situated either in union or Upazila
level. Students lose their interest in going to the union or Upazila level for bad
communication network.
Table 6.36: Literacy rate of the study area by Union and Mauza
Union

Mauza

Bajua

Chunkuri-2

Literacy rate
Total Male
50.17 57.41

Gaurambha

Kapasdanga

45.76 46.36

45.2

Rajnagar

Baserhula

58.45 60.77

55.51

Rajnagar

Rajnagar

63.03 67

59.02

Rajnagar

Sapmari Katakhali

18.29 21.91

6.72

Rajnagar

Bara Durgapur

67.22 72.25

61.31

Female
42.19

Source: Census Report 2001, BBS.
In addition, the crisis of good teacher is severe here. Because of the bad communication
network the educated persons from urban locale not interested to teach in such areas. The
BBS census reported in Table 6.37 delineates that despite those several types of problems
mentioned earlier the average rate of literacy of the study area, except the literacy rate of
Sapmari Katakhali, is not so lower than the national rate of literacy. The lower rate of
Sapmari Katakhali showed that education is not fundamental where shrimp cultivation offers
opportunity of livelihood. Thus the growing poverty, bad communication network represents
education as secondary option in life.
Table 6.37: Number of academic institutions in the study area
Number of Academic Institutions

Mauza

Primary School

High School

College

Madrasa

Kapasdanga

1

0

0

0

Baserhula

1

0

0

0

Sapmari Katakhali

0

0

0

0

Rajnagar

1

0

0

0

Bara Durgapur

3

0

0

0

Chunkuri-2

1

1

2

1

Source: RRA, 2010
6.25.6 Occupational pattern
Although the data from secondary source (BBS census report 2001) does not show the
dominance of fishery (especially shrimp cultivation) in the life of the people residing in the
study areas but the direct observation (tabular presentation in Table 6.38) of study team
revealed that shrimp cultivation is the only means of livelihood. People are bound to do
shrimp cultivation because of salinity in soil. Shrimp cultivation is no more beneficial to all
types of people. It may be beneficial to the owners of large shrimp farm but not for shrimp
farm laborers. Moreover, because of virus infestation shrimp cultivation becomes a loss
project for income now-a-days. However, people cannot give up the shrimp cultivation
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because of the salinity contamination in soil, which hampers crop cultivation. People,
therefore, cannot grow crops although they want to do so. Bad communication network,
remote location, lack of literacy, and traditional expertise are some other obstacles for
alternative options of income opportunity.
Table 6.38: Main occupation in the study area

Agri/
Forestry
/Livesto
ck

Service

Industry

Business

Agri
labor

Non-agri
labor

Fishery

Salt
farming

Work
abroad

Main occupation by % of HHs

Kapasdanga

100

20

0

0

100

0

95

0

0

Baserhula
Sapmari
Katakhali
Rajnagar

80

10

0

0

80

0

95

0

2

100

0

0

0

0

0

100

0

0

5

2

0

1

0

0

95

0

0

Bara Durgapur

0

2

0

2

0

0

90

0

0

Chunkuri-2

20

5

0

2

20

20

80

0

0

Mauza

Source: RRA, 2010
6.25.7 Demand of electricity
The people of the study area always desire to have electricity connection in all of their
dwelling places. They always feel that they are poor, they are unemployed, and they remain
detached because they do not have electricity. If electricity is available in their area there
will be possibility for growing industry, business, education, entertainment, and employment
opportunity. They accused the lack of electricity as the main obstacle to their development.
Only the area up to the union level has electricity connection. The following Table 6.39
shows the solar panel provided by different NGOs as the main source of their (5-25%
households) electricity at Mauza level of the study area. This nature-based solar panel is out
of reach of poor people because of its high cost. The power of solar panel is used only for
lighting purpose in the households. For industrial development and other development
works, people want electricity connection.
Table 6.39: Status of electricity facility in the study area
Mauza

% of HHs having
electricity
20

Sources of
electricity
Solar panel

Lighting, Charging, Fan, TV

Baserhula

15

Solar panel

Lighting, Charging, Fan, TV

Sapmari
Katakhali
Rajnagar

20

Solar panel

Lighting, Charging, Fan, TV

25

Solar panel

Lighting, Charging, Fan, TV

Bara Durgapur

5

Solar panel

Lighting, Charging, Fan, TV

1/2 HH (Nos.)

Solar panel

Lighting, Charging, Fan, TV

Kapasdanga

Chunkuri-2

Source: RRA, 2010.
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6.25.8 Population migration
Because of the dearth of work during a particular season, people of study area usually
migrate-out to other places in search of work; while some other people also migrate-in to
their locale from outside. As per supply and demand law of economics, the available labor
causes lower rate of wages. People from Bara Durgapur out of six Mauzas emigrate
permanently in the neighboring country India. The current migration status of the study
area is presented in the Table 6.40 below:
Table 6.40: Migration status in the study area
Mauza Name
Kapasdanga

Seasonal migration
Out
In
(% of HHs)
(% of HHs)
20
20

Permanent migration
Out
In
(No of HHs)
(No of HHs)
0
0

Baserhula

25

20

0

0

Sapmari Katakhali

30

50

0

0

Rajnagar

25

0

0

0

Bara Durgapur

10

0

20-30

0

25/30 people

100/150 people

0

1/2

Chunkuri-2

Source: RRA, 2010.
6.25.9 Communal diversity
All the people of the study areas belong to the same ethnicity “Bangali” but they are mainly
divided into two religious communities Muslim and Hindu community. Both the communities
are living with intimacy in the study area over the years. This picture resembles the religious
liberalism of our country. Out of six within the study areas, only one village of Bara
Durgapur is the habitat of Hindu community. The rest of the villages enjoy glorious unity of
two religious beliefs. Table 6.41 shows that there are more or less similar number of
mosques and shrines, graveyards and cremation grounds in these villages.
Table 6.41: Number of common property resources in the study area
Mauza Name

Number of Common Property Resources
Mosque

Shrine

Graveyard

Kapasdanga

6

1

0

Cremation
ground
0

Baserhula

3

2

Nil

1

Sapmari Katakhali

Nil

Nil

Nil

Nil

Rajnagar

4

1

0

1

Bara Durgapur

1

5

0

0

Chunkuri-2

8

6

0

1

Source: RRA, 2010.
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6.25.10 Vulnerability to natural disaster
The proximity to coast makes the study area most vulnerable to the natural disasters. As
depicted in Table 6.42 very high frequency cyclones, storms, tidal floods and salinity are the
common phenomena of this area. As most of the houses are made of natural resources
(Golpata) and as shrimp cultivation is the main source of livelihood, the people have to
depend solely on the nature to survive. They are also very vulnerable to natural disaster.
White fish, Aman paddy, shrimp, vegetables, other crops and homesteads are the main
resources usually damaged by these disasters. The study team observed during fieldwork
that there was a cyclone shelter in Chunkuri Mauza only and rest of the villages have no
cyclone shelter. Hence, insufficient cyclone shelter, poor infrastructure and poverty make
them more vulnerable to natural hazards.
Table 6.42: Disaster severity in the study area
Mauza

Major Disasters

Kapasdanga
Baserhula
Sapmari Katakhali
Rajnagar
Bara Durgapur
Chunkuri-2

Tidal Flood, Cyclone,
Storm, Salinity
Tidal Flood, Cyclone,
Storm, Salinity
Tidal Flood, Cyclone,
Storm, Salinity, Erosion
Tidal Flood, Cyclone,
Salinity
Tidal Flood, Cyclone,
Salinity
Tidal Flood, Cyclone,
Storm, Salinity

Source: RRA, 2010

Major Damaged
Resources

Frequency

No. of
Cyclone
Shelter

White fish, Aman, Crops

Very high

Nil

Very high

Nil

Very high

Nil

Very high

Nil

Very high

Nil

Very high

1

White fish, Paddy
(Aman), Homestead
White fish, shrimp,
Aman
Cattle, Shrimp, Fish,
Paddy, Vegetable
Cattle, Shrimp, Fish,
Paddy, Vegetable
Aman, Crops,
Watermelon

6.25.11 Communication infrastructure
This is easily assumable that bad communication is one of the main obstacles to the
development of the study area. The local people urged for the development of
communication system to the Member of Parliament (MP), local leaders and district
government officials over the years but they never responded to their demands. Because of
the proximity to the coast and rivers this area can be the exciting tourism spot but lack of
communication network made it impossible. GO and NGO interventions are not also
addressed up to the desired level in this area and thus the poverty reduction measures are
not promoted properly for this bad or lack of communication infrastructures.
6.25.12 Social solidarity
It is well known that all types of social resistance are born from social unity. The social
movements in rural area are always born in public gathering places. Although the number is
few but there are some public gathering places in the study area. The evidences gathered
from the field visit by the study team presented in Table 6.43 shows that these gathering
places include rural shops, turning points of roads, school yards or shrimp farms. In these
places older people of the villages gather together, gossip and discuss about the problems
of villages and try to solve it socially. This gathering gives fuel to their combined resistance
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against any kind of activities that may harm their social stability. The study team found that
they may be unknown to the phrase but they feel it “united we stand, divided we fall”.
Table 6.43: Important public gathering places in the study area
Mauza

Name of public gathering places

Kapasdanga

Kheya Ghat

Baserhula

Kheya Ghat

Sapmari Katakhali

Shops at Charer Gora

Rajnagar

Kacharibari Bazar, Kheya Ghat

Bara Durgapur

Dighir Par

Chunkuri-2

Bajua Bazar

Source: RRA, 2010
6.25.13 Safety nets
At present, the social safety nets of a rural remote area are dependent on the NGO
interventions. Although the government interventions are limited to some extent, but the
government interventions are more or less in a satisfactory level in this place. At least it
does not differ so much compared to other regions of Bangladesh. But the scenario of NGO
intervention is not satisfactory in the study area. It is observed from the following table that
the NGO activities are limited to their credit programs in most cases. There are only handful
programs run by the NGOs on education, health and women empowerment while program
on forestry, fishery, livestock rearing, disaster and human rights are nearly absent. It is true
that the lack of good communication system made the study area detached from the urban
locale but the credit program of all the NGOs worked there reflects their big business
mentality which could not contribute to any development in ensuring the fundamental rights
(health, education, etc.) of the people. Thus the GO and NGO interventions failed to conduct
poverty reduction measures simultaneously, and hence, the safety net programs remain low
in these areas (Table 6.44).
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Table 6.44: NGO intervention according to the activity in the study area
Mauza
Name

%
of
HHs
coverage

Kapasdanga

50

Baserhula

60

Sapmari
Katakhali
Rajnagar

40
70

Bara
Durgapur

65

Chunkuri-2

65

Name of NGOs by activity
Credit

Education

Health

Forestry

Fishery

Livestock

Women
Empowerment

Human
Rights

Karitas, ASA, Grameen
Bank, BRAC
Karitas, ASA, Grameen
Bank, BRAC
ASA,
BRAC,
Grameen
Bank
Karitas, ASA, Grameen
Bank, BRAC, Agriculture
Bank, Sonali & Janata
Bank
Karitas, ASA, Grameen
Bank, BRAC, BRIDGE,
Agriculture Bank
Karitas, ASA, Grameen
Bank, BRAC

No
intervention
No
intervention
No
intervention
BRAC

BRAC

No
intervention
No
intervention
No
intervention
BRAC

No
intervention
No
intervention
No
intervention
No
intervention

No
intervention
No
intervention
No
intervention
No
intervention

Nari Bikash

BRAC

Nari Bikash

No
intervention
No
intervention
No
intervention

RICK

BRAC

No
intervention

No
intervention

No
intervention

Rupantor

No
intervention

World
Mission

No
intervention

No
intervention

No
intervention

Nari Bikash

BRAC
BRAC
CSS

Source: RRA, 2010.
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6.26

Climate Change Scenario

It is seen through analyses that climate change has an exaggerating effect on the natural
hazards like sea level rise, cyclonic storm surge, salinity intrusion, erratic rainfall behavior,
anomalies in temperature trends etc. Hence understanding the anticipated future climatic
condition of the study area is of utmost importance for any development project. Coastal
zones are particularly vulnerable to climate change effects. Over the last century, sea level
rose on average by 10–12 cm per decade and did so at much higher rates in some coastal
areas due to land subsidence (Bhuiyan & Dutta, 2012). This recent study also applies a
newly developed salinity flux model integrated with an existing hydrodynamic model in order
to simulate flood and salinity in the complex waterways in the coastal zone of Gorai river
basin. The results obtained indicate that due to sea level rise, the salinity has increased in
the river and salinity intrusion length has increased. Sea level rise of 59 cm produced a
change of 0.9 ppt at a distance of 80 km upstream of river mouth, corresponding to a
climatic effect of 1.5 ppt per meter sea level rise.
The changes in salinity in the coastal area of Bangladesh have been assessed in the study
on “Investigating the Impact of Relative Sea-Level Rise on Coastal Communities and their
Livelihoods in Bangladesh” (IWM & CEGIS, 2007). Based on the study results, the isohaline
lines of 1, 5 and 15 ppt have been drawn for base and 2050 conditions. Maps 6.24 and 6.25
present these isohalines. These figures indicate that in base condition about 10% area is
under 1 ppt salinity and 16% under 5 ppt salinity and this area will increase to 17.5% (1
ppt) and 24% (5 ppt) by 2050. Therefore, there will be around 7% increases in area under
5 ppt salinity levels (CEGIS, 2011).
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Location of the
proposed
power plant

Map 6.24: Salinity condition in coastal area (for base condition)

Location
of
the proposed
power plant

Map 6.25: Salinity condition in coastal area (for 2050)
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A calibrated hydrodynamic model was used to simulate surge wave propagation through the
rivers and overland flooding. This analysis of this model result showed that for a storm surge
under 2°C SST rise and 0.3 m SLR, flood risk area would be 15.3% greater than the present
risk area and depth of flooding would increase by as much as 22.7% within 20 km from the
coastline. Within the risk area, the study identified 5690 km2 land (22% of exposed coast)
as a high-risk zone (HRZ) where flooding of depth 1 m or more might occur, and people
should move to nearby cyclone shelters during extreme cyclonic events. Predicted area of
HRZ is 1.26 times the currently demarcated HRZ. It was estimated that 320 additional
shelters are required to accommodate people in the newly identified HRZ (Karim & Mimura,
2008).
Several attempts have been made in climate scenario development in Bangladesh over the
period using GCMs and RCMs (CEGIS, 2011). Most of these exercises have used GCM results
and only a few have incorporated results of RCMs. In summary, a general consent was
found among the studies about drier dry season, wetter wet season and overall increase in
temperature. In general, change in annual temperature might be around 10C by 2030 and
20C by 2050; change in annual rainfall is expected in the range of 0 to 2% by 2030 and 2 to
4% by 2050 with a greater variation in seasonal rainfall. Winter (December-February)
rainfall is expected to decrease in most of the study results while monsoon (June-August)
rainfall might increase in the future (CEGIS, 2011). Table 6.45 and 6.46 represents the
changes in temperature and rainfall under A2 and B1 scenarios for the projected year.
Table 6.45a: Temperature change (OC) in Khulna Region: A2 scenario
Season

DJF

MAM

JJA

SON

Annual

Division

2030s

2050s

2030s

2050s

2030s

2050s

2030s

2050s

2030s

2050s

Khulna

1.09

1.83

0.72

1.31

0.36

0.74

0.54

0.99

0.68

1.21

National

1.16

1.96

0.76

1.41

0.42

0.84

0.59

1.09

0.73

1.32

Source: Hassan et. al. 2010
Table 6.45b: Temperature change (OC) in Khulna Region: B1 scenario
Season

DJF

MAM

JJA

Division

2030s

2050s

2030s

2050s

2030s

2050s

2030s

2050s

2030s

2050s

Khulna

1.23

2.07

0.84

1.68

0.24

0.93

0.53

1.25

0.71

1.48

National

1.32

2.20

0.91

1.85

0.30

1.04

0.60

1.40

0.78

1.62

Source: Hassan et al. 2010
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Table 6.46a: Precipitation change (%) in Khulna Region: A2 scenario
Season

DJF

MAM

JJA

SON

Annual

Division

2030s

2050s

2030s

2050s

2030s

2050s

2030s

2050s

2030s

2050s

Khulna

-28.73

-39.12

30.01

40.30

8.73

11.76

-0.87

2.17

4.47

7.51

National

-27.68

-37.67

24.00

32.61

9.47

13.29

-2.81

-1.18

4.92

8.10

Source: Hassan et al. 2010
Table 6.46b: Precipitation change (%) in Khulna Region: B1 scenario
Season

DJF

MAM

JJA

SON

Annual

Division

2030s

2050s

2030s

2050s

2030s

2050s

2030s

2050s

2030s

2050s

Khulna

-63.25

-62.71

23.22

6.44

13.17

11.99

-0.46

6.92

6.02

8.47

National

-58.40

-56.56

19.52

7.34

13.05

12.51

-2.26

3.88

6.30

8.41

Source: Hassan et al. 2010
According to Tanner et. al. (2007), the cyclone High Risk Areas (HRAs) of 8,900 sq km will
increase by 35% and 40% in the 2020s and 2050s, respectively. On the other hand, total
population exposed to cyclone High Risk Areas is likely to increase. The total coastal area is
39,400 km2 and population density is about 930 people per km2. Currently about 8.3 million
people live in cyclone HRAs and, based on projections of future population density, this will
increase to 14.6 million in the 2020s and 20.3 million in the 2050s (Tanner et al., 2007).
Developments and climate change induced moisture stress in the upstream areas of the
river basin will result in an increase of the rate of water withdrawal for agricultural, domestic
and industrial activities. This might lead to even lesser availability of water flow in the crossboundary rivers in Bangladesh during the winter months. This is also a concern for Passur
river as Passur, though a tidal river, is a distributaries of the Ganges as it is first known as
Gorai, then further down as Rupsha and before meeting the Bay of Bengal, Passur.
Cyclonic storm surges can also be a major hazard in the study area. The cyclone prone area
of Bangladesh is shown in Map 6.26. The ‘risk areas’ have been identified based on storm
surge inundation depths collected from a study entitled ‘Use of existing data on available
digital elevation models to prepare useable tsunami and storm surge inundation risk maps
for the entire coastal region’ (IWM, 2008). Based on the storm surge inundation risk maps
for cyclone the coastal area has been divided into four risk zones. These are, Wind/No risk
(no inundation), Low risk (inundation 0-1 m), Moderate risk (inundation 1-3 m) and High
risk (inundation > 3 m).
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Map 6.26: Storm Surge Risk Areas
Singh et. al. (2000) has shown that both sea surface temperature (SST) and the intensity of
cyclone in the Bay of Bengal during May and November have been increasing. An increase in
SST is likely to cause greater convective instability, leading to an increase in the wind speed
of a cyclone. It is observed that though the frequency of tropical cyclones in the Bay of
Bengal is not changing much, the number of intense tropical cyclones hitting Bangladesh
have increased in recent years. In another study it is seen that with no sea level rise, surge
height increases by 21% and 49% respectively for SST rise of 2oC and 4oC respectively for a
cyclone like that of 1991 (Ali, 1996).
SLR may also cause an increase in the destructive effect of cyclones in Bangladesh. The SLR
will force the shoreline to retreat. As a result, the path distance of the cyclone will increase
and the cyclone will have more time in the sea to acquire energy to increase its intensity.
The convergence of the Bay will also increase through SLR, thus making the surge height to
amplify further (CEGIS, 2011).
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Chapter 7: Important Environmental and Social Components
Environmental impact assessment has been carried out considering the impacts of proposed
interventions with associated activities on important components of the environment and
society. Firstly, all of the environmental components sensitive to proposed activities were
identified during reconnaissance field visit based on expert observation, local people’s
perception and worldwide practice of EIA. The scoping process, followed to select IESCs,
included professional judgments of the multi-disciplinary EIA team members and village
scoping sessions where local communities identified environmental and social components
likely to be impacted by the proposed power plant project. The preliminarily identified IESCs
were presented to the BPDB with inception report for their comments and suggestion.
Incorporating the expert opinion and suggestion of the BPDB professionals, the preliminarily
identified IESCs were screened and considered for EIA study. At the end, the IESCs were
finalized incorporating the experience of IEE study.
IESCs, selected for the Power Plant Project at Sapmari in Bagerhat district along with the
rationale of their selection under physical environment, water resources, land resources,
agriculture, fisheries, ecosystem and socio-economic condition, are pointed out in the
following sections.
7.1 Physical environment
7.1.1

Landscape and scenic beauty

Any kind of industrial activities especially in the rural area could be an aspect of landscape
change and impact (negative or positive) on scenic beauty. The zone of visual intrusion
might be changed due to introduction of any construction activities. Hence, it has been
considered as an IEC.
7.1.2

Heat radiation

Heat radiation may change the local air temperature as well as be responsible for global
warming. Thence, heat radiation has been considered as an Important Environmental
Component for this EIA.
7.1.3

Air quality

Air quality is very important component in EIA. SOx, NOx, SPM, greenhouse gases, etc may
cause air pollution. The fate of the air pollutants and impacts of these has been considered
in EIA study.
7.1.4

Acid rain

Excess SOX and NOx in air may cause acid rain. Acid rain is very harmful for ecosystem,
agriculture, fisheries and human health. The possibility of acid rain and its associated
impacts have been considered in the EIA study.
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7.1.5

Noise

Noise from any construction activities, industrial activities, and mechanical engine may have
impact on existing acoustic environment. The noise is also with a correspondence for health
hazards in workplace and to local people. To identify the noise sources and to assess
impact, it has been considered as an IEC in this EIA.
7.1.6

Solid waste

Disposal of solid waste may deteriorate ecosystem habitat, fish habitat and also may cause
annoyance to local people. The potential sources of waste generation are construction, coal
handling, plant processing, domestic activities, and its impact on environment need to be
identified and properly addressed.
7.1.7

Heavy metal

Heavy metal contamination of soil is toxic to agricultural as well as ecosystem. Coal contains
trace concentration of heavy metal. Hence, heavy metal has been selected as an IEC to
identify possible contamination and to assess its impacts.
7.2 Water Resources
7.2.1

Tidal inundation

Tidal inundation pattern and extent play importation role in tidal flooding in the surrounding
area. Site establishment, construction of civil structures and mechanical development may
change the tidal penetration and inundation status if these activities obstruct tidal creeks
and tidal flood plain. Hence, the ‘Tidal Inundation’ has been taken as an IEC.
7.2.2

Drainage congestion

For the power plant, an area of 1834 acres has to be raised above the highest surge height
by filling dredging material. Hence, drainage congestion has been selected as an IEC to
examine the role of the land area to be developed for site establishment in drainage of the
surrounding area and to identify impacts of land filling on drainage congestion of the
surrounding area.
7.2.3

Water logging

There are some low-lying beel and Gher (shrimp aquaculture farmland) areas outside the
project area where water remains most of the year. The IEC has been selected to identify
and examine whether there would be any impact of the site establishment on the water
logging of the surrounding area.
7.2.4

Salinity intrusion

Salinity intrusion is an important hydrological issue in southwestern region of the country.
Change in river flow condition may also shift the salinity front. Water abstraction from tidal
river may have impact on the flow condition (subject to abstraction rate). Hence, the IEC
has been selected to examine the impact of water abstraction from Passur River on salinity
intrusion.
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7.2.5

Erosion

Erosion is the most acute problem, which causes losses of human life, property and makes
the life vulnerable. Hence, erosion has been considered as IEC to identify the impacts of
project related activities on erosion pattern.
7.2.6

Accretion

Similar to erosion, accretion is also an important hydro-morphological characteristic of river
that might be changed due to dredging, jetty construction, and other activities on river or
along the riverbank. Hence, accretion has been selected as IEC to assess the impacts of
project related activities on accretion.
7.2.7

Surface water quality

Water quality is an important factor for ecosystem as well as human system dependent on
the surface water system. Surface water quality may be changed due to dumping of waste,
wastewater, pollution from ships, dredging, and other pollution causing activities. Hence,
water quality has been selected as an IEC to examine the impact of the project related
activities on surface water quality.
7.2.8

Ground water level and quality

The people of the study area are largely dependent on ground water for drinking purpose.
Usually, water abstraction may lead to increase the drawdown of ground water level.
Ground water quality may be changed due to infiltration of leachate from any waste disposal
system of coal stockyard. Hence, it has been selected as an IEC to identify and assess
impacts of project activities on ground water level and quality.
7.3 Transportation system
7.3.1

Communication

The road as well as the waterway communication status may be changed in the study area
and its surrounding area after completion of the project. There is a possibility of
development of communication through telephone, internet, postal service etc. The jetty
facility may also change the waterway communication in the area. The maintenance quality
of present local and regional roads may be further improved for the power plant. Therefore,
communication has been selected as an IESC.
7.3.2

Traffic load on roads

The traffic load on Khulna – Mongla road may change due to implementation of the project.
As such, this has been selected as an IEC.
7.3.3

Navigation/ River Traffic

Jetty will be constructed in Passur River for loading and unloading of coal and other
production materials. Therefore navigation in Passur River may become an important factor
for this project. Therefore, it has been selected as an IEC.
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7.4 Land Resources
7.4.1

Land Type

Platform of the power plant will be raised up to maximum surge height, which may cause
various changes in the area. As such, land type is selected as an IEC.
7.4.2

Land Use

The construction of coal based thermal power plant may change the land use in the project
area. Hence, land use has been selected as an IEC.
7.4.3

Soil nutrient status

Coal fired power plant generates several byproducts like fly ash, bottom ash, etc. During
operation and storage a part of these may be deposited over the products in the
surrounding area due to wind action, therefore, it has been selected as an IEC.
7.4.4

Heavy metal

Heavy metal contamination of soil is toxic to agricultural as well as ecosystem. Coal may
contain light concentration of heavy metal. Hence, heavy metal has been selected as IEC to
identify possible contamination and to assess its impacts.
7.5 Agriculture
7.5.1

Loss of agricultural land

Agricultural land is limiting day by day due to expansion of settlement and other
development activities. The economy of the country largely depends on agricultural activities
and production, Hence, loss of agricultural land is an important component that needs to
consider in EIA.
7.5.2

Crop production

Acquisition of agricultural land may reduce crop production of the local area. Thence, it has
been considered as an IEC to assess the impact.
7.5.3

Crop damage

Byproduct of the power plant may contaminate the soils of the surrounding areas and may
cause unfavorable condition for plant growth. Therefore, it is considered as an IEC.
7.6 Livestock
7.6.1

Fodder and disease

The power plant area may restrict grazing and the waste products/drained water of power
plant to be released in the surrounding area may also harm livestock health. Hence,
livestock fodder and diseases have been included as an IEC.
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7.7 Fisheries
7.7.1

Fish Habitat

Habitat health and productivity is the prime factor of fish diversity and production. Habitat
health and quality depend on quality of the surrounding environment. Fish habitat has been
considered as IEC to identify and assess impacts of proposed project on fish habitat as the
project activities include dredging, navigation, site establishment, coal transportation etc.
7.7.2

Fish Migration

The project site is located near the coast having a number of rivers and canal networks. All
the estuarine fish species and Hilsa used to migrate through these river and channels.
Therefore, fish migration has been selected as an IEC to identify and assess the impact of
project on fish migration.
7.7.3

Fish Biodiversity/Species Composition

The of fish habitat, feeding and breeding ground, obstacles or changing migration route may
induce change in the status of fish biodiversity. Therefore, this has been considered as IEC
to examine whether any project activities have any chances to affect fish biodiversity.
7.7.4

Fish Production

The study area as well as the project area is dominated by fish aquaculture practice. The
proposed project also acquires area used for shrimp farming. Fish production has been
selected as IEC to assess the impacts of project on fish production and to identify which
project activities have potential for affecting fish production.
7.8 Ecology
7.8.1

Habitat

Habitat health and diversity are very important for ecosystem. Different construction
activities may have impact on habitat due to disposal of waste and waste water, alteration
of existing landscape, increase of anthropogenic activities, etc. Emissions of greenhouse
gases, Sox, NOx, Heat, etc from power plant may have impact on surrounding ecosystem
habitat, which depend on the emission rate and nature. Hence, the ecosystem habitat has
been selected as an IEC to identify and examine all potential impacts of the proposed power
plant.
7.8.2

Terrestrial flora

The potential impact on terrestrial flora including riverside, roadside, homestead and
agricultural land are related to the site clearance activities, construction activities during
implementation phase, open-air coal storage facilities, management of coal dust, fly ash.
Smaller plants (herbs, shrubs) are sensitive to change their surroundings. Hence, this has
been selected as IEC to identify each impact of project activities on terrestrial flora.
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7.8.3

Terrestrial fauna

Different species of frog, amphibians, reptiles, mammals, are found within the project area.
Hence, terrestrial fauna has been selected as IEC to identify and to assess impact of
proposed project on the terrestrial fauna of the surrounding.
7.8.4

Aquatic flora

Aquatic flora including planktonic community is a good indicator of ecological health. The
aquatic flora and planktonic community of the river and adjoining freshwater sources may
be affected due to changes in water quality. Hence, aquatic flora has been considered as
IEC to examine all potential impacts of proposed project on aquatic flora.
7.8.5

Aquatic fauna

The proposed coal-fired plant is located close to the major river Passur. This river is notified
as regular roaming ground of endangered aquatic mammal – the Ganges River dolphin
(Platanista gangetica) and Estuarine Crocodile. The river also serves as the migratory route
for many anadromous species. Hilsa is a well know anadromous fish species. Among reptiles
like Dog-faced water snake (Cerberus rhynchops), White-bellied snake (Fordonia leucobalia),
critically endangered Estuarine River Terrapin (Batagur baska) are few of the known
anadromous animals. In general the aquatic mammals choose the thalweg (the deeper
channel) as migratory habitat while some animals prefer near-surface water for migration.
Thus, aquatic fauna has been considered as IEC to identify and to assess potential impacts
of the proposed project and its relevant activities.
7.8.6

Benthic community

Generally, benthic communities are very sensitive to waste water discharge, thermal plume,
dredging operation, pollution from ships etc. Species composition of the river may be
changed any change in river water quality, heat gradient, etc. Hence, the benthic
community has been selected as an IEC to assess the potential impact of proposed power
plant on benthic community as well as ecosystem.
7.8.7

Sundarbans Ecosystem

The proposed power plant is 14 km away from the Sundarbans Mangrove Ecosystem.
Sundarbans ecosystem represents a good number of flora and fauna with many threatened
species. The World Heritage Site of Sundarbans is 70 km away from the proposed plant
location. Providing importance to the Sundarbans, it has been considered as an IEC to
examine what would be the impacts of the proposed power plant on Sundarbans ecosystem.

Bengal Tiger and Deer
Bengal tiger is our national animal and only found in Sundarbans mangrove forest. It is a
globally threatened species. The spotted deer are the major prey of tiger. The existing
navigational route in Passur River shall be used for transporting coal for the proposed power
plant. The vessel movement and sound pollution from vessel would be disturbance (feeding/
grazing, breeding, movement etc.). Hence, the “Tiger and Deer” has been considered as an
IEC to examine and evaluate the potential impacts of power plants on Bengal Tiger and
Deer.
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Crocodile
Estuarial crocodile is also found in Sundarbans mangrove forest’s river and estuaries. The
existing navigational route in Passur River shall be used for transporting coal for the
proposed power plant. The movement, oil spills, and sound from vessel may be disturbance
(feeding territory, breeding behavior, roosting and basking habitat) for such aquatic reptiles.
Hence, these have been considered as an IEC to examine and evaluate the potential
impacts.

Dolphin community
The Passur River is an important habitat for Dolphin. Bangladesh has established three new
wildlife sanctuaries for endangered freshwater dolphins in the world's largest mangrove
ecosystem, the Sundarbans. Officially declared on January 29, 2012, the sanctuaries are
intended to protect the last two remaining species of freshwater dolphins in Asia - the
Ganges River dolphin, Platanista gangetica, and the Irrawaddy dolphin, Orcaella brevirostris.
The existing navigational route in Passur river shall be used for transporting coal for the
proposed power plant. Hence the “Dolphin Community” has been considered as an IEC to
examine and evaluate the potential impacts of power plants on dolphins.

Mangroves Plant
The existing navigational route in Passur River shall be used for transporting coal for the
proposed power plant. Oil spills from vessel, disposal of waste may affects the mangrove
regeneration and productivity. Hence the “Mangrove Plant” has been considered as an IEC
to examine and evaluate the potential impacts of power plants on Mangrove plant.

Invasive species
Invasive species may become very harmful for ecosystem and its community. In general,
maritime vessels may carry invasive species. The proposed project includes maritime
transportation of coal from different international sources (Australia, Indonesia and South
Africa). Thus, invasive species become an important component and considered as an IEC
for this EIA.
7.9 Socio-economic condition
7.9.1

Population

Impact on population is an important aspect of EIA that has to be properly addressed.
Hence, population has been selected as an IEC to identify and assess the impact of the
proposed power plant on population.
7.9.2

Employment and manpower

Employment opportunity is an important indication of identifying economic condition. The
development activities may change existing employment pattern. Availability of manpower is
also important that has to be explored before initiating project. Hence, employment and
manpower is selected as an IEC.
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7.9.3

Occupation

Land acquisition, industrial development, infrastructural development, etc are directly and
indirectly related with occupational pattern of the locality. Thus, occupation has been
selected as an IEC to identify impact of the proposed power plant on occupational pattern of
the local people.
7.9.4

Communication

Any kind of industrial development triggers communication system. On the other hand, it
sometime creates pressure on existing communication. Hence, it has been selected as an
IEC to assess the impact of proposed power plant on communication of the locality.
7.9.5

Health

Health is the most fundamental need in a human’s life cycle. In the study area, only a
handful people enjoy the access to the recognized health facilities because of the weak
communication system and shortage of health institutions in the study area. For
implementation of this project, the communication system may be changed and this
improvement eventually will touch the health system. This has thus been selected as an IEC
to explore the impact of the proposed power plant on community health and health system
of the locality.
7.9.6

Water-sanitation

Water and sanitation is an important indicator to assess socio-economic condition.
Development activities may improve or deteriorate local water and sanitation system. This
has thus been selected as an IEC to examine the impact of the proposed power plant on
water and sanitation system of the locality.
7.9.7

Poverty

In Bangladesh, almost 40% people live under upper poverty line. The implementation of the
project may change the poverty status through income generation, communication
development, and improved health facility. In contrast, land acquisition may change the
economic condition of the affected person. Hence, this has been selected as an IEC to
assess the potential impact.
7.9.8

Land ownership and land price

The people of the studied area own huge amount of land of the project site. The eviction of
settlements because of the project may affect the land ownership composition. The
acquisition may change the land price in the project and adjacent areas. Thus it has been
considered as an IEC.
7.9.9

Literacy

The poor communication infrastructure, financial insolvency caused a lower rate of literacy
of this area. The project would change literacy rate of the area. Literacy is thus been
considered as an IEC.

266

Important Environmental and Social Components

7.9.10 Social safety nets
The social safety nets programs are insufficient than those in other rural areas of adjacent
districts. This huge development process may accelerate more NGO interventions in this
area. Government initiatives and other development partner interventions may create the
possibilities of improving social safety net programs along with the NGOs. Social safety nets
are thus considered as an IEC.
7.9.11 Income and expenditure
There is always an outsized discrepancy between income and expenditure in the study area.
The change of occupation may compel the people to take loan from different NGOs and
banks to survive. The pressure of loan interest will create a deteriorated living condition of
the people. If the project can ensure employment, it will be a positive scenario.
7.9.12 Social institution
The number of social institutions in the study area is a few. The huge gathering of
development professionals will change the composition. During the construction period of
the project the number of religious institutions (mosques, shrines), economic institutions
(markets) and the public gathering places will be influenced.
7.9.13 Resettlement
Due to implementation the proposed powers plant a significant number of households to be
displaced from the study area. However, resettlement is one of the issue should be
addressed in the impact assessment study.
7.9.14 Land Compensation
Total 1834 acre land should be needed acquire for implementing the power plant. Land
compensation is a vital issue for impact assessment of the project. So land compensation
has taken an ISC for this study.
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Chapter 8: Environmental and Social Impacts
8.1 Identification of impacts
Through detail technical analysis and reconciliation with BPDB, NTPC and other experts’
opinions, comment and perception of the local people impacts identified during IEE study
have been investigated and refined. The predicted impacts have been evaluated as per
DoE’s guideline and expert opinion of DoE’s professionals. The impacts have been evaluated
in respect to their nature of impact (i.e. direct or indirect), spatial nature (i.e. local or
widespread), temporal nature (i.e. long term or short term), and likelihood of occurrence.
Finally, the consequences of these impacts have been categorized into a qualitative scale
defined by word scenarios for each category. The following sections describe all the
potential impacts (stage wise) on physical environment, physical resources (water resources,
land resources, agricultural resources, fisheries resources, ecosystem resources) and socioeconomic environment of the surrounding.
8.2 Impacts during pre-construction and construction stages
8.2.1

Resettlement and land compensation during pre-construction

About 150 households should be resettled and properly compensated for their moveable
assets loss, crops loss, trees loss and employment loss in some extent. It should be
compensated total 1834-acre land including crop compensation the PAPs properly. A list of
PAPs (e.g. 1538) espacially loosing their land have been detailing out in Annex- XV.
8.2.2

Impact on land form and land type

For this project 1,834 acre lands have been acquired. This will be changed from existing
condition but it might not affect land form and land type of the surrounding area. At the
initial stage, 425 acre of land shall be developed for site establishment. The existing low to
medium high land within the project area will be changed to high land. The rest of the land
shall be developed for 2nd phase of the project by dumping of ash slurry to be generated
from the power plant.
8.2.3

Impact on land use

Land use of surrounding area might not be affected for construction and pre-construction
activities of the project. But in future (post-construction phase) the land use of the
surrounding area might be changed for the induced regional and local infrastructure
development.
8.2.4

Impact on landscape and scenic beauty

Constructions activities may change the visual landscape of the project area. Site clearance
activities, gathering of equipment and construction materials, machinery and camp
establishment on green field site may reduce the scenic beauty. Nevertheless, the impact is
for a short duration, and reversible as the project plan includes landscape planning, green
belt development etc.
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8.2.5

Heat radiation

Different diesel engines to be operated for construction related activities and project vehicles
are the potential sources of heat, which would be very insignificant to increase local air
temperature. Hence, there may be no or negligible impact of heat radiation during preconstruction and construction phase
8.2.6

Impacts on ambient air

Generating particulate dust materials
Land filling, site establishment, earth works, construction materials processing, construction
activities, vehicle movement, etc. may generate fugitive dust particles. The proposed project
involves construction activities like civil construction, mechanical construction, handling and
stocking of construction materials, etc. It is necessary to adopt management plan for
controlling the fugitive particulate matter during construction activities. However, these
ground sourced generation will be limited to the project boundary and the impact might be
for short period, only during the construction activities. Moreover, the consequence will not
be significant as the closest hamlet of settlement is located 2 km away from the project
boundary.
Emission of greenhouse gases
Carbon dioxide and nitrogen oxides may be emitted from combustion of the petroleum
products in project related vehicles, machinery, generators, and vessels/barges etc during
the construction period. Their impact on air quality will not be significant as the pollutant
emission activities (point and area sources) will be limited within the project boundary and
the activities will be short term (only for construction period). However, this impact may
further be minimized by adopting Environmental Management Plan.
8.2.7

Impact on ambient noise

Operation of different machineries and equipments for construction activities, running of
heavy load traffic for construction materials transportation, and regular traffic movement
may generate noise during construction period. The produced noise may have impact on
existing acoustic environment of rural category defined in ECR, 1997. Local inhabitants may
feel disturbed due to noise from line sources (traffic movement). However, it is very unlikely
that the local people will be affected by the noise which might be produced from point
sources (construction activities) as the nearest - hamlet of settlement is located 2 km away
from the sources.
8.2.8

Waste generation and disposal

Construction activities may generate different categories of solid wastes and might have
impact on local environment only if not managed properly. Wastes may be generated from
earth works, site establishment, civil construction, stockpile of materials, and domestic
household activities. The wastes might be metals, concrete, spoiled construction material,
excavated spoils, spilled oil from machinery and vehicles, etc. The construction activities
shall be carried out following environmental rules and regulation so that no significant
environmental impact would be resulted from the construction activities. The EIA also
suggests different management plan as EMP for controlling generation and scattered
disposal of wastes. If EMP is properly implemented, there might be only some minor local
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and short term impact of waste disposal on physical environmental resources i.e. water, land
resources and agriculture.
8.2.9

Impacts on water bodies and water resources

During pre-construction phase the environmental quality of water resources may not be
impacted significantly, as there will be no activities on water resources except some
navigation for site visit
The construction activities and installation of power plants may cause changes in the surface
water and ground water quality and potential. Some of the predicted changes are pointed
out as follows:
Little drawdown of local groundwater table may be noticed in dry season due to withdrawing
of groundwater for construction activities. In the project area, lowest ground water table
occurs during April-May. Therefore, it is necessary to initiate proper management plan for
limiting the use of groundwater
during dry season. However, the problem of this
phenomenon will be short term and consequences of this problem might not be significant
as there is no hand pump tube well within 1km of the project. Therefore, it is very unlikely
that withdrawing of ground water for construction activities might affect the surrounding
hand pump tube wells.

Impact on Surface Water Quality
Oil spillage from the workshop, water vessel may contaminate surface water near the
construction site.

Effluent from workers colony
During construction, large number of labors will work and huge domestic garbage and
sanitary waste water will be generated from various facilities such as workers shed units,
which shall have to be properly managed.

Impacts of dredging activities (if required)
Dredging operation may increase turbidity of water at dredging locations. If the dredgers
cannot be managed properly, water quality of river may be contaminated by spillage of oil,
grease and effluent from dumping site. Dumping of dredged material and seepage from
dumped dredged material may also increase the turbidity of river water at project site.
Nevertheless, the dredging may improve navigability of the Passur River. The implementing
agency shall be responsible for taking necessary measures suggested in Chapter 10 for
mitigation of impact. Thereby, it is expected that impact during dredging may be minimum.
8.2.10 Impacts on transportation system and traffic movement
During pre-construction phase, the Important Environmental Components (IECs) under this
sector will not be severely impacted. During construction of the project, vehicles movement
in the project and surrounding area will be increased due to transportation of raw materials
and construction materials. Therefore, traffic load on the road as well as on the waterway
may be increased during construction period, thereby road and waterway accidents might
be increased.
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8.2.11 Impact on agriculture resources

Crop production
1,834 acre land to be acquired for the project including 1745 acre of agricultural land (rice
and rice-shrimp cultivation). Thereby, local crop production might be reduced.

Crop damage
The process of land acquisition has already been completed. People of the area should be
informed before initiation of the construction work so that affected people get enough time
to harvest their crops so that construction activities shall not cause any damage to the
standing crops. The construction activities shall be limited within the project area. Hence,
the construction activities may not cause any damage of standing crops of the project
surrounding area. EPC contractor shall follow the standard practice and EMP to manage
construction waste that may prevent damage to surrounding agricultural area from waste
disposal.
8.2.12 Impact on livestock resources
The land acquired for the proposed power plant provides food, fodder and grazing land for
livestock. Acquisition of this land will reduce grazing area for livestock. However, there are
also other grazing areas for livestock within 10 km radius of the project that shall be
unaffected.
8.2.13 Impact on fisheries

Fish Habitat
The only direct impact during pre-construction phase is acquisition of agricultural cum
shrimp aquaculture area. There will be no other significant direct impacts on fish resources
during pre-construction phase. Acquired land includes shrimp aquaculture farm, mangrove,
intertidal area, and tidal creeks which are used as, fish habitat. Acquisition of these lands
might cause loss of these habitats. However, the expected benefits of the project overcome
these losses.
Construction work including land filling by dredging, sand lifting, site clearance and physical
construction of plant setup etc. which may have impacts on open water fish habitats, fish
diversity and hence to some extent on capture fisheries production. The project adopts
waste management plan, so impact on fish habitat due to waste discharge would be
minimum. Open water fisheries habitats like rivers (Passur, Maidara), khals and inter-tidal
area may be affected due to dredging, traffic movements, and oil and chemical spilling.
Dredging activities may also alter the habitat of the bottom feeder fish for short period.
Nevertheless, EMP has been suggested to limit the pollution causing activities that shall be
duly considered during construction.
Only if the suggested EMP is not followed properly, turbidity of the water column of nearby
river may be observed due to discharge of solid load and construction works may change
fish habitat as well as production. Feeding and spawning ground of fish are sensitive to
high settling on solid load on river bed.
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Fish Migration
The Passur, Chunkuri and Maidara rivers are the main channels for open water fish
migration. All the migratory fishes move inward and seaward for their biological needs (e.g.
spawning, feeding).
Navigational activities for transporting construction materials through existing navigation
route and dredging activities may result minor disturbance to fish migration. Only during the
dredging operation, fish migration may be disturbed within the dredging operation area.
This impact may be very limited due to adoption of Environmental Management Plan during
construction activities.
Lateral migration of fish is limited within the project area due to shrimp farming activities.
Hence, the proposed site development may not be an issue for obstructing lateral migration
of fish. Nevertheless, no construction activities related with the project may result
obstruction to fish migration outside the acquired area.

Fish diversity
The EPC contractor shall be obliged by the ECR 1997. All kind of wastes and waste water to
be generated from the construction activities shall be managed as per requirement of ECR
1997. Hence, it can be anticipated that the proposed construction activities may not have
any impact on fish habitat, and spawning grounds located in the Maidara and Passur River.
Only the dredging activities may cause migration of some bottom feeder fish species from
the dredging operation zone. On the other hand, increased turbidity in water column may
attract some fish species for food sourcing. In general, there may be a minor change in fish
composition only during dredging operation but it would not affect the local fish diversity.

Fish Production
The only direct impact of land acquisition would be loss of culture fish production from the
acquired shrimp aquaculture. The loss may stand up to a maximum of 564 tons annually.
Compensation may help the shrimp farmers to recover the losses. This impact may be
limited only within the project boundary. There may not be any loss of capture fish from the
Passur and Maidara River during construction period. Only during dredging operation, local
fisher may notice less catch from the dredging operation area and its close proximity.
8.2.14

Impacts on ecosystem
Ecosystem habitat

Site establishment shall not occupy the existing strip of mangrove along the Passur River.
Only for jetty construction (540m length) some scattered mangrove tree may have to be
cleared. The scattered bushes growing in the agricultural field within site establishment area
need to be cleared for site development. These bush habitats are important for a number of
common birds, aquatic birds e.g. Heron and Egrets. However, these impacts will be limited
within the project boundary.
Suspended particulate matter to be produced from construction activities may be deposited
in the surrounding areas and water bodies including river and may change habitat quality of
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aquatic and terrestrial ecosystem if no corrective measures are taken. During construction
no waste and wastes water shall be discharged directly to the river without treatment,
satisfying standard defined in ECR 1997. Hence, impact of waste disposal and waste water
discharge would be minimum and limited within the close proximity of the project area.

Terrestrial flora
Site establishment and base stripping activities may require removal of only some weeds,
reeds and other vegetation. Scattered mangrove along the Maidara river and Mangrove strip
along the Passur river surrounding the project area comprising around 3.23 ha shall remain
unchanged. Only some scatter mangroves may need to be removed for jetty construction.

Terrestrial fauna
Initially 425 acre of total acquired land (1,834 acre) will be occupied for site establishment.
Alteration of shrimp farming area (gher) and agricultural land for site establishment may
cause lose of feeding ground and nesting habitat of different terrestrial common birds like
Dove, Eagle, starling etc. Due to high salinity and shrimp farming practices these areas are
not abundant with fauna except some reptile (e.g. Ring lizard, Banded sea snake, etc). The
faunal community may migrate to nearby agricultural and homestead area.

Aquatic flora
No significant impact on aquatic flora will be resulted for the construction activities of the
proposed project. Due to site establishment on 1,834 acre of land, covering mostly shrimp
farming pond might require to clear the aquatic weeds, reeds, and floating plants growing in
the shrimp farming pond and agricultural pond. However, these impacts will be limited
within the project boundary.

Aquatic fauna
Dredging activities in the Passur River and limited navigational activities (in the existing
navigation routes) may have minor impact on Dolphin community of the Passur River and
Maidara River. EIA suggests Environmental Management Plan to avoid/limit the disturbance
on the swimming, surfacing and migration of Dolphin during dredging and navigational
activities that shall be followed by the implementing agency. Thence, the impact on dolphin
community may be insignificant.
Alteration of existing shrimp farming and agricultural area only within the project boundary
may cause loss of feeding ground of different local aquatic birds mostly Heron, Egrets, water
fowl etc.

Sundarbans Ecosystem
The project has been located ef14 Km away from the nearest point of Sundarbans.
However, the materials and equipment during the construction period would be transported
by river to the project site. As such, the frequencies of the vessels will relatively increase. If
navigational, spillages, noise, speed, lighting, waste disposal rules regulations are not
properly maintained, it may impact the Sundarbans ecosystem especially Royal Bengal Tiger,
deer, crocodile, dolphins, mangroves etc.
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Benthic community
In case of dredging activities in the Passur River may affect the benthic community of the
river only within the dredging area. Dredging activities may cause short term alteration of
habitat and death of benthos like some Mollusks and Arthropods, living in the river bed
sediments.
8.2.15 Impacts on socio-economic condition

Land ownership and land price
Deputy Commissioner, Bagerhat has acquired 1,834 acre land and handed over to BPDB for
project. Land acquisition will have impact on the land price of the surrounding area. These
impacts can be twofold – price of the land very close to the project area may decrease
owing to the establishment of power plant on the other hand, in the surrounding of the
study area, it may increase due to resettlement of the displaced households (about 150),
and induced infrastructural development, establishment of shops, markets, etc.

Population displacement
The land acquisition will cause eviction of around 150 households. Most of these displaced
households will migrate to nearby villages.

Employment and manpower in pre-construction phase
At present most of the households and the core part of the manpower, the youth, are
engaged solely in shrimp farming. People depending on these shrimp farming activities may
migrate to other area or may change their livelihood. The immediate impact of this land
acquisition would be unemployment of the agricultural labor dependent on the acquired
lands. Compensation may help them to find new employment.

Poverty
Land acquisition means permanent loss of capital to land owner. This sudden loss of capital
may cause economic recession in the affected families if compensation is not paid properly,
which may ultimately lead to poverty. Taking this in high consideration, DC office Bagerhat
has already initiated the payment of compensation money to the affected families.

Employment and manpower during construction phase
The proposed project involves huge construction activities that offer employment
opportunity to locals. If the labor recruitment policy of the project favors, this manpower
may get jobs in non-technical posts. During hiring employees, priority should be given to the
affected people and the locals.

Communication
During construction most of the construction materials and heavy equipment shall be
transported through river. The existing Bhanga-Kaigar Daskati road (to be upgraded to
suitable for heavy cargo by LGED) shall also be used for material and equipment
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transportation. As such, traffic volume in Bhaga-Kaigar Daskati road and Passur may
increase.

Income and expenditure
There will be twofold impacts: affected people may lose their income opportunity; on the
other hand, locals to be employed by the project will get income opportunity. If proper
compensation is paid and local people get access to project employment, then income level
of the locals will increase.
8.3 Impacts during operation (post construction) stage
8.3.1

Impacts on land form and land type

The project will not have any direct impact on land form and land type of the area as it will
not alter natural hydrological and hydro-morphological processes in the locality during its
operation period.
8.3.2

Impact on land use

Development of this project may induce local and regional infrastructural development. It is
very likely, power security along with Mongla Port facility will attract industrial development,
and thereafter industrialization would take place. Accordingly, present land use would be
changed; more township and industry will be developed on existing agricultural land.
8.3.3

Impact on landscape and scenic beauty

The project includes development of planned landscape, urban facilities, township, and
greenbelt to be developed within the project area for project employees. This planned
landscape with greenbelt area may enhance the scenic beauty. Installation of this project
will not alter the natural scenic beauty of the locality. Rather the power plant along with its
landscape, green belt development and township may attract local tourists.
8.3.4

Impacts of heat radiation

The stack of 275 m high will continuously discharge air effluent of 1250 C temperature.
However, this heat will be easily dispersed to the atmosphere, as the stack will be
constructed following the ECR 1997. Stack gas will be easily dispersed in to surrounding
environment as there is no topographical natural barrier. It is unlikely that the heated stack
gas will increase local air temperature. Contribution of this heat to global warming is also
very insignificant. As no sensitive receiver of radiated heat, the dense settlement, is located
within the 2 km radius from the stack point, there will be no significant impact of this heat
radiation on local community.
In case of accidental explosion, local air temperature may rise for short term. However,
implementation of suggested world standard and enforcement of MoEF’s standard might
reduce the likelihood of accidental explosion and fire hazard. Additionally a Hazard
Management Plan has been prepared that may keep the accidental risk very low.
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8.3.5

Impacts on ambient air

During operation, major gaseous emission from proposed coal based power plant would be
SOx, NOx, H2O, NO2, CO2, CO and particulate matter.

Particulate dust materials
The proposed project will be based on imported coal that will involve handling and storage
of large volume of coal while the daily coal requirement is about 12,900 MT per day.
Handling and storage facilities of coal shall be equipped with dust suppression system. The
conveyor belt shall be covered and the transfer point shall be equipped with dust
suppression system. Hence, dust generation from coal handling and storage activities shall
be minimum and within the limit of ECR 1997. Nevertheless, sometime, within the close
proximity of the handling and storage facilities, SPM of the local air might rise but automatic
dust sensor and suppression system shall control the generated dust within limit of ECR
1997. On the other hand, there is no dense settlement within the 2 km radius from the
stockyard; hence, dust generation from the power plant may not be a health risk issue for
the local community.
The coal combustion process will produce maximum 15% ash from the total coal inflow. Ash
residue left from coal combustion process will be managed with efficient ash collecting,
conveying and storage system. The total process may include Bottom ash collector, Fly ash
collector (filtered by Electrostatic Precipitator with the efficiency of 99.9%), Pneumatic ash
conveying system, Ash storage silo and Ash pond. All the setup will be installed to limit the
outlet ash emission to 100 µg/Nm3 in compliance with the Particulate Matter emission
standard of Bangladesh (defined in ECR, 1997) which is 100 µg/Nm3 for sensitive region and
200 µg/Nm3 for rural & residential settings. The project also plans utilization of generated
ash. The ash slurry and bottom ash shall be used for land filling and the fly ash may be sold
at plant end. The detail of the ash utilization has been provided in section 11.15.
Despite efficient ash management system, some fugitive ash might be produced and
dispersed to the surrounding area but the impact will not be significant as the amount will
be too low and no settlement is located within the 2 km vicinity of the plant. On the other
hand, accidental release of ash from ash separation and handling system might have impact
on surrounding air quality. The accidental release of ash through stack due to failure of ash
separation system may be dispersed to the locality and deposited on water bodies,
agricultural land, and settlements around the proposed power plant. However, this impact
will be short term and reversible and possess less health risk as because the dense
settlements are located 2 km away from the stack point. The plant adopts centrally
controlled automatic monitoring and controlling system to prevent any accidental event.

Emission of Sulfur Dioxide and Nitrogen Oxides
Major emissions from the coal thermal based power plants will be SO2 and NOx. Emission
depends on coal quantity and quality. The proposed power plant will be relatively cleaner
technology in comparison to the conventional coal based thermal power plant. During
pulverized coal combustion, the nitrogen in NOx originates either in the fuel (fuel NOx) or in
the air (thermal NOx). Fuel NOx is more important than thermal NOx during coal
combustion, making up 60-95% of the total NOx formed in typical coal flames (Pohl and
Sarofim 1977; Boardman and Smoot 1993). Nitrogen content is around 1.4% of the selected
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sources of coal. However, about 1.68% of nitrogen is assumed to be the ultimate
composition (e.g. fuel and thermal) to release NOx from the single unit power plant.
Therefore, approximately 490 g/s NOx might be emitted from combustion of 5,897 ton per
day from a single unit for required electricity production (Table 8.1). For the proposed
power plant, coal to be used will have low Sulfur content (avg. 0.6%, as mentioned in the
Feasibility Study). However, approximately 819 g/s Sulfur Dioxide will be released from a
single unit (660 MW) without using any flue gas desulphurization plant (FGD). Flue gas
desulfurization scrubbers have been applied to combustion units firing coal and oil that
range in size from 5 MW to 1500 MW. Approximately 85% of the flue gas desulfurization
units installed are wet scrubbers, 12% are spray dry systems and 3% are dry injection
systems.
The highest SO2 removal efficiencies (greater than 95%) are achieved by wet scrubbers and
the lowest (less than 80%) by dry scrubbers. However, the newer designs for dry scrubbers
are capable of achieving efficiencies in the order of 90%. There estimation of emission rate
of SO2 from coal for each 660 unit is given below:
Coal consumption for each unit

5,897 ton/day

Sulfur content in Coal

0.6% (Average)

Molecular weight of SO2

64

Equivalent
combustion

weight

of

SO2

after

Hence, emission rate of SO2

0.6% x (Molecular Weight of SO2/Molecular weight of S)
0.6 % x 5897 ton /day x (64/32)
= 70.764 ton/day
≈ 819 g/s

After Using FGD plant, the rate of SO2
emmision

≈ 8.19 g/s (e.g. considering 90% efficiency of reduing
SO2 from the flue gas)

Nitrogen content in coal

1.68% (both for supplied fuel and air)

Molecular weight of NOx (considering
NO2)

46.01

Equivalent weight after combustion

1.68%x (Molecular Weight of NO2/Molecular weight of N)

Efficiency of Low NOx (LNI) Integrated
System

87% (Release only 13% of NOx)

Hence, emission of NO2

1.68% x 5897 ton/day x (46.01/14.01) x 13%
= 42.3 ton/day
≈ 490 g/s

These standards shall be attached with the tender documents, the machinery and
equipment will be chosen based on environmental along with other technical criteria. The
coal quality prescribed in Chapter 5 (Article: 5.15.1) should be maintained not only for
environmental quality control but also well mechanical performances of the plant. Coal
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quality always varies with origin, marketing process, etc. If inferior quality of coal would use,
FGD (Flue gas Desulfurization), Low NOx Integrated system (two stage combustion or low
NOx burner) have to be installed suiting to the environmental standard rules and regulation
of the country as well as Equator Principle. FGD will relax to intake lower grade of coal (e.g.
higher Sulfur content) for running the power plant under worst circumstances. Therefore,
there is a provision of installing FGD for functioning in case of having higher Sulfur and
Nitrogen content coal and limit the SOx and NOx emission of MoEF’s standard (ECR 1997)
and World Bank Standard.
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Table 8.1: Emission of SO2 and NOx from proposed coal based supercritical Thermal power plant

Element

Sulfur
Dioxide

Nitrogen
Oxides

Elementary
content in Coal,
% by wt

Coal
flow,
Tons/
day

0.6 (as Sulfur)
5897 for
each
unit of
660 MW

1.68 (including fuel
and thermal)

Emission
rate from
stack

819 g/s for
each
unit
(70.76 TPD)6

490 g/s ( and
concentration
below
750
μg/Nm3) from
each unit

Bangladesh’
s Standard

No
specific
regulation
is
defined in ECR,
1997
for
emission from
Coal
based
power
plant.
However,
Ambient
air
quality
standard, (80
μg/Nm3)7 might
be applied.

World Bank Standard5

138 TPD for first 660 MW and 198
TPD for another 660 MW unit
(0.2 TPD for each MW for first 500
MW and plus 0.10 TPD for each
additional MW and the concentration
should not to exceed 2,000 μg /Nm3)

Concentration should be less than
750 μg/Nm3

Remarks

Flue Gas Desulfurization must
provide in case of higher
sulphur contain (e.g. more than
0.6% Sulfur content in Coal),
275 m stack height and
specified designed condition of
the stack is ensured.

The furnace may be provided
with low NOx burner

Source: Estimated from BPDB given data; FGD: Flue gas Desulfurization

5

Draft World Bank Guideline for Thermal Power Plant: World Bank (draft) Environmental and Occupational Health Standards, Thermal Power available at
http://www.his.com/~mesas/OccupHealth.htm, accessed on 22 Sept. 2011
6

TPD- Ton Per Day

7

The unit is corrected from ECR, 1997. In ECR, it has been written as microgram per cusec meter which is not correct as there is no unit like cusec meter.
However, the correction has been made based on EIA report of Meghnaghat Power Station (Mott Ewbank Preece, 1997) accepted by Department of
Environment, Bangladesh.
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Ground level concentration of SO2 and NOx
Maximum ground level concentration of SO2 and NOx (contribution of each unit of 660 MW
to ambient air) were calculated using SCREEN 3.0.0 model. The model is fully approved by
the United States Environmental Protection Agency (USEPA) for calculation of maximum
short-term concentrations of non-reactive pollutants emitted from a single source. Shortterm concentration represents here peak one-hour ground level concentration (which would
be the contribution of each unit to ambient air). The SCREEN 3.0.0 model set up has been
prepared including buoyancy-induced dispersion (BID), subroutines to estimate shoreline
fumigation due to presence of river and sea, rural dispersion, and simple terrain. SCREEN
3.0.0 is an optimized version of the USEPA reference Industrial Source Complex model
(ISC). Maximum concentrations are calculated based on a screening set of 54 meteorological
conditions for distances downwind of the source. The parameters considered for air pollution
assessment is presented in Table 8.2
SCREEN 3 assumes that pollutants are conserved (i.e. no chemical reactions take place).
The combined concentrations of NO and NO2 are therefore expressed as total NOX. Emission
of NOx from combustion plants generally include 10%-25% NO2 and 75%-90% NO (Mott
Ewbank Preece, 1997).
Table 8.2: Model set up for SCREEN 3.0.0
Parameter
Source type
Dispersion Coefficient
Receptor Height Above ground
Emission Rate (SO2)
Emission Rate (SO2) using FGD
Emission Rate (NOx)
Stack Height
Stack inside diameter
Velocity
Stack Gas Exit Temperature
Ambient Air Temperature
Terrain
Stability Class

Value8
Point
For Rural
0m
819 g/s
8.19 g/s
490 g/s
275 m
7.5 m
25 m/s
1250 C
270 C
Simple and Flat
A (considering the average wind speed of 1.7
m/s)

Dispersion of SO2
The model predicts in total double units maximum ground level concentration for 1-hour
concentration, 24 hour and annual average concentration of SO2 would be maximum 638.2
µg/m3 and 255.3 µg/m3 and 51.1 µg/m3 respectively at 1.33 km downwind from the
chimney. This highest GLC is not beyond the airshed. Most of the coal based power plant

8

These values are for each unit and have been collected from Feasibility Study report and
information on climatic condition has collected from Bangladesh Meteorological Department, Mongla
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consider around 3 Km airshed. The Sundarbans ecosystem is present about 14 km southwest from the stack point. The level of SOx concentration for 24 hr and Annual are
represented in Figure 8.1 where the dispersion of SOx concentration is given in µg/m3 unit.

Figure 8.1: Model results on dispersion of SO2 at downwind direction
Pasquill-Gifford Stability Index the wind stability of the study area falls into very unstable
(Class A) to unstable classes (Class-B). The model estimates that the emitted SO2 will be
dispersing easily and will be lowering down below the ambient air quality standard for SO2
(80 µg/m3 for residential area as per ECR, 1997). The predicted GLC of SOx would be in
detail of the Table 8.3a and Annex-XVI.
Table 8.3a: Ground Level Concentration (GCL) of SO2 at different distances for
double unit
Distance
(m)

Max. 1hr Conc. 24hr Average Annual Avg. Conc. With FGD (µg/m3)
(µg/m3)
Conc. (µg/m3) (µg/m3)
(±0.7)

(±0.02)

Reduction of 90%

1

0

0

0

0

100

0

0

0

0

200

0

0

0

0

300

0

0

0

0

400

0

0

0

0

500

9.084E-07

4E-07

7.2672E-08

7.27E-09

600

0.0256

0.0102

0.002048

0.000205

700

3.498

1.3992

0.27984

0.027984

800

42.3

16.92

3.384

0.3384
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Distance
(m)

Max. 1hr Conc. 24hr Average Annual Avg. Conc. With FGD (µg/m3)
(µg/m3)
Conc. (µg/m3) (µg/m3)

900

159.32

63.728

12.7456

1.27456

1000

332.6

133.04

26.608

2.6608

1100

500

200

40

4

1200

601.2

240.48

48.096

4.8096

1300

637

254.8

50.96

5.096

1327

(319.1 x2)638.2

255.28

51.056

5.1056

1400

630.6

252.24

50.448

5.0448

1500

605.8

242.32

48.464

4.8464

1600

576.6

230.64

46.128

4.6128

1700

549

219.6

43.92

4.392

1800

525.4

210.16

42.032

4.2032

1900

506.8

202.72

40.544

4.0544

2000

490

196

39.2

3.92

2100

475.4

190.16

38.032

3.8032

2200

461.6

184.64

36.928

3.6928

2300

448.4

179.36

35.872

3.5872

2400

436

174.4

34.88

3.488

2500

424.2

169.68

33.936

3.3936

2600

413

165.2

33.04

3.304

2700

402.4

160.96

32.192

3.2192

2800

392.4

156.96

31.392

3.1392

2900

382.8

153.12

30.624

3.0624

3000

373.6

149.44

29.888

2.9888

3500

337.2

134.88

26.976

2.6976

4000

307.4

122.96

24.592

2.4592

4500

282.6

113.04

22.608

2.2608

5000

261.4

104.56

20.912

2.0912

5500

243.2

97.28

19.456

1.9456

6000

228.8

91.52

18.304

1.8304

6500

216.4

86.56

17.312

1.7312
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Distance
(m)

Max. 1hr Conc. 24hr Average Annual Avg. Conc. With FGD (µg/m3)
(µg/m3)
Conc. (µg/m3) (µg/m3)

7000

205.4

82.16

16.432

1.6432

7500

195.38

78.152

15.6304

1.56304

8000

186.32

74.528

14.9056

1.49056

8500

178.08

71.232

14.2464

1.42464

9000

170.58

68.232

13.6464

1.36464

9500

163.7

65.48

13.096

1.3096

10000

157.38

62.952

12.5904

1.25904

14000

(60.76x2)121.52 48.93

9.86

0.986

15000

114.34

45.736

9.1472

0.91472

20000

90.64

36.256

7.2512

0.72512

25000

75.6

30.24

6.048

0.6048

The power plant project has been located on the flat terrain with no surrounding high rise
buildings and about 100 Km distant from the shoreline of Bay of Bangle. Therefore, the
effects of building down wash, complex terrain and shoreline fumigation have been avoided.
Only during November to February, prevailing wind flows towards South and rest of the year
it flows mostly towards North. In most of the time of a year, emissions from power plant
shall not reach the Sundarbans except November to February.
The concentration of SO2 in the ambient air near Sundarbans region is found 8 to 11 µg/m3
(field monitoring data, see Table 6.5). This study have taken average 9.5 µg/m3 for 24-hr as
background concentration to predict the resultant highest concentration around the project
site. Table 8.3b represents highest GLC of SOx and standard limit.
Table 8.3b: Highest Resultant GLC of SOx for 24-hr and Annual
Prevailing
period

Backgro
und
Conc.
(µg/m3)

Predicted
Conc.
(µg/m3)

Resultant
Conc.
(µg/m3)

24-hr

9.5

255.28

264.78

365

125

24-hr (Using 9.5
FGD)

25.5

35.0

365

125

Annual

9.5

51.06

60.56

80

80

Annual
(Using FGD)

9.5

5.1

14.6

80

80
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As per the estimated results, during November to February, stack emissions with low
concentration may reach towards Sundarbans. During monsoon, wind blows from south to
north caring insignificant amount of SOx to the Khulna city. According to ECR, 1997,
emission standard of SOx from the proposed power plant has been considered for 80 µg/m3
because of rural settings. The resultant GLC of SOx will maintain the standard of MoEF. But
the resultant GLC of SOx for 24-hr would be higher than IFC, 2007 standard. Use of FGD
would reduce the level of GLC of SOx significantly.

The resultant impact on Sundarbans
Pollution concentration is decreasing with increasing distance due interference with a lots of
factor like dilution, wind direction, wind velocity, wind turbulence, vertical temperature
gradient and terrain features. GLC of SOx at the nearest point of Sundarbans has been
estimated 48.93 µg/m3 for 24-hr and 9.86 for annual from the emission of combined units.
During field study, about 9.5 µg/m3 SOx has been recorded for 24-hr average. In case of
estimation resultant concentration at the nearest (e.g. tipping point) of Sundarbans the
recorded SOx has been accounted as background concentration both for 24-hr and annual
average. However, the resultant GLC of SOx would be 58.43 µg/m3 for 24 hr and 19.36 for
annual average which is lower than the national as well as IFC, 2007 standard. In this study
Sundarbans have been considered as sensitive zone for limiting the SOx (e.g. 30 µg/m3).
However, use of FGD will reduce the GLC of SOx significantly (Table 8.3c).
Table 8.3c: Highest Resultant GLC of SOx for 24-hr and Annual at the tip of
Sundarbans
Prevailing
period

Backgroun Predicted
d
Conc. Conc.
(µg/m3)
(µg/m3)

Resultant
Conc.
(µg/m3)

MoEF
MoEF Standard
Standard
Amendment,
ECR, 1997 2005, (µg/m3)
(µg/m3)

WB
Standard
(IFC, 2007)
(µg/m3)

24-hr

9.5

48.93

58.43

365

125

24-hr
(Using
FGD)

9.5

4.9

14.4

365

125

Annual

9.5

9.86

19.36

30*

80

Annual
(Using
FGD)

9.5

0.99

10.49

30*

80

*National monuments, Health-center/ Hospital, Archeological site, Educational Institute and area declared by
government (if applicable) are include under Sensitive Area.

Note: concentration in ambient air has been monitored during May 2012 with the facilitation
of DoE, Khulna. During the sample collection the day was sunny, and wind was flowing
northwestward
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Dispersion of NOx
The model predicts the GLC of NOx for each unit (e.g. 660MW which is converted for double
unit and estimated for 24-hr average and annual average. GLC of NO2 would be maximum
152.5 µg/m3 and 30.54 µg/m3 respectively at 1.3 km downwind from the chimney which is
belongs to the airshed area of the power plant. Figure 8.2 shows the NO2 dispersion where
distances are given in meter and concentrations are given in µg/m3.

Figure 8.2: Model result on dispersion of NOx
Considering wind stability Class- A (unstable), the model estimates, the emitted NO2 will be
dispersing easily and will always be lower than the ambient air quality standard for NO2 (80
µg/m3 for residential as per ECR, 1997 and annual average 100 µg/m3 as per ECR
amendment 2005). The prevailing wind flows towards South only in November to February
while rest of the year it flows mostly northward. Emissions from power plant would not
reach the Sundarbans in most of the year except November to February. Detail data of the
same is given in Table 8.4a and Annex-XVI.
Table 8.4a: 1hr and 24hr concentration of NOx at different distances
Distance
(m)

Max. 1hr Conc.

24hr
Conc.

( µg/m3)

( µg/m3)

( µg/m3)

1

0

0

0

100

0

0

0

200

0

0

0

300

0

0

0

400

0

0

0
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500

5.434E‐07

2.1736E‐07

4.3472E‐08

600

0.015314

0.0061256

0.00122512

700

2.092

0.8368

0.16736

800

25.3

10.12

2.024

900

95.32

38.128

7.6256

1000

198.96

79.584

15.9168

1100

299

119.6

23.92

1200

359.6

143.84

28.768

1300

381

152.4

30.48

1327

381.8

152.72

30.544

1400

377.2

150.88

30.176

1500

362.4

144.96

28.992

1600

345

138

27.6

1700

328.4

131.36

26.272

1800

314.4

125.76

25.152

1900

303.2

121.28

24.256

2000

293.2

117.28

23.456

2100

284.4

113.76

22.752

2200

276.2

110.48

22.096

2300

268.4

107.36

21.472

2400

260.8

104.32

20.864

2500

253.8

101.52

20.304

2600

247.2

98.88

19.776

2700

240.8

96.32

19.264

2800

234.8

93.92

18.784

2900

229

91.6

18.32

3000

223.4

89.36

17.872

3500

201.6

80.64

16.128

4000

183.92

73.568

14.7136

4500

169.02

67.608

13.5216
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5000

156.36

62.544

12.5088

5500

145.52

58.208

11.6416

6000

136.94

54.776

10.9552

6500

129.52

51.808

10.3616

7000

122.88

49.152

9.8304

7500

116.9

46.76

9.352

8000

111.48

44.592

8.9184

8500

106.54

42.616

8.5232

9000

102.06

40.824

8.1648

9500

97.94

39.176

7.8352

10000

94.16

37.664

7.5328

14000

72.85

29.21

5.923

15000

68.4

27.36

5.472

20000

54.22

21.688

4.3376

25000

45.22

18.088

3.6176

As per the estimation, stack emissions with low concentration may reach the Sundarbans
only during November to February. The concentration of NOx in the ambient air near
Sundarbans region is found 16 to 20 µg/m3 (field monitoring data, see Table 6.5).
Therefore, 18.0 µg/m3 has been considered as background concentration of the study area.
Table 8.4a gives maximum ground level concentration contribution of NOx from combined
two units for 1hr and 24hr average and annual average would be predicted. However, the
resultant concentration of NOx in ground level are represented in Table 8.4c. This
concentration of emitted NO2 is very lower than the national standard but slightly higher
than WB standard. However, daily monitoring of emission rate is recommended for
protecting Sundarbans from impact of emitted gas.
Table 8.4b: Highest Resultant GLC of SOx for 24-hr and Annual
Prevailing
period

Backgroun Predicted
d
Conc. Conc.
(µg/m3)
(µg/m3)

Resultant
Conc.
(µg/m3)

24-hr

18

152.72

170.72

Annual

18

30.54

58.54
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MoEF Standard
Standard
Amendment,
ECR, 1997 2005, (µg/m3)
(µg/m3)

WB
Standard
(IFC,
2007)
(µg/m3)

80

40

100
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The long-term concentration will also be very limited. The project is located in tropical
cyclone prone area. Unstable atmospheric environment and heavy precipitation during
cyclonic event will reduce the pollutant concentration significantly (Chang et al., 2010).

The resultant impact on Sundarbans
The concentration of NOx in the ambient air near Sundarbans region is found 16 to 20
µg/m3 (field monitoring data, see Table 6.5). The predicted GLC of NOx for 24 hr and annual
average from the power plant reach to Sundarbans mainly during November to February.
Reaming seasons especially monsoon period, Sundarbans will free from NOx pollutants due
to north ward prevail wind blow. The resultant GLC of NOx would be maximum 47.2 µg/m3
for 24 hr and 23.9 µg/m3 for annual average (Table 8.4c) which is below the MOEF’s
standard ECR 1997 (30 µg/m3 for sensitive area) and ECR Amendment 2005 (Annual
Average 100 µg/m3 ). Therefore, the concentration of emitted NO2 is very insignificant to
have any impact on Air quality of Sundarbans. However, daily monitoring of emission rate is
recommended for protecting Sundarbans from impact of emitted gas.
Table 8.4c: Highest Resultant GLC of NOx for 24-hr and Annual at the tip of
Sundarbans
Prevailing
period

Backgrou
nd Conc.
(µg/m3)

Predicted
Conc.
(µg/m3)

Resultant
Conc.
(µg/m3)

24-hr

18

29.2

47.2

Annual

18

5.9

23.9

MoEF
Standard
ECR, 1997
(µg/m3)

MoEF Standard
Amendment,
2005, (µg/m3)

WB
Standard
(IFC, 2007)
(µg/m3)

30

100

40

*National monuments, Health-center/ Hospital, Archeological site, Educational Institute and area declared by
government (if applicable) are include under Sensitive Area.
Note: concentration in ambient air has been monitored during May 2012 with the facilitation
of DoE, Khulna. During the sample collection the day was sunny, and wind was flowing
northwestward
Greenhouse gas emission
The proposed power plant has been envisaged adopting supercritical boiler technology.
Supercritical technology produces less CO2 than other conventional technology of coal based
power plant. Supercritical technology increases efficiency of a power plant. Improving
efficiency level increases capacity of extracting higher amount of energy from a single unit
of coal. Thus, coal requirement becomes lesser in coal based TPP of supercritical
technology. As a result, carbon emission also decreases. There is an estimation that states a
one percentage point improvement in the efficiency of a pulverized coal combustion plant
results in a 2-3% reduction in CO2 emissions (WCA, 2012). Figure 8.3 shows emission of CO2
from power plant of different efficiency levels (Sub-critical, super-critical and ultra critical).
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Note: 1% increase in efficiency = 2-3% decrease in emissions
Source: World Coal Association (http://www.worldcoal.org/coal-the-environment/coal-usethe-environment/improving-efficiencies/)
Figure 8.3: CO2 emission from coal based power plants of different efficiency
levels
As per the estimation (Figure 8.5, the proposed power plant will emit around 7.9 million
tons of CO2 per annum (at a rate of 0.86kg/Kwh net, considering 80% load factor), which is
at least 10% less than other conventional technology (Subcritical). As such, the increase in
national per capita carbon emission because of the operation of the proposed power plant is
estimated to be miniscule.
8.3.6

Acid rain

Stack gas will be easily dispersed as there is no terrain effect and any other obstruction like
building, dense forest that could cause fumigation and trapping of pollutants. It is very
unlikely to form any sulfuric acid mist and the possibility of acid rain is very low due to
undisturbed dispersion of SOx. Coal to be used for the electricity generation will have very
low Sulfur content (avg. 0.6%) and MoEF’s standard (ECR 1997) of emission will be
maintained.
8.3.7

Impact on ambient noise

The operation of the plant will produce noise and at plant site, it may be felt exceeding the
DoE’s limit (50 dB during daytime and 40 dB during nighttime). However, outside the project
boundary, there will be no or very limited noise might be felt. The green belt and natural
buffer zone around the plant and boundary wall will dampen the generated noise. Traffic
movement, loading and unloading of coal, operation of conveyor belt, and coal
transportation through waterways may generate noise. Noise from point sources will not be
so significant outside the project boundary. Greenery plantation around the plant and
boundary wall at project site may act as a noise barrier. However, some impact might occur
during accidental event like, explosion or fire.
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8.3.8

Solid waste disposal

Waste may be generated from coal handling and storage facilities, ash collection and
disposal system and domestic activities. Annually, around 0.94 million tons of ash might be
generated from the plant of which 80% shall be dry fly ash and the rest 20% shall be
bottom ash. The project targets 100% utilization of this generated ash with adoption of
efficient ash management system. Very little portion of this ash might escape from the
system as waste. A solid wastes management plan has been envisaged that involves ash
collection, management and utilization system. No waste shall go unmanaged and be
disposed without satisfying MOEF’s standard. Leakage or accidental release of hazardous
chemicals stored for water treatment plant may affect the soil and water quality.
8.3.9

Impacts on surface water due to water withdraw

To meet the water demand for plant operation, domestic water, environmental management
9,150 m3/hr (equivalent to 2.54 m3/s) surface water will be withdrawn from the Passur river
and after treatment water shall be discharged back to the Passur river at the rate of
5,150m3/hr (equivalent to 1.43 m3/s). Whereas, as per BWDB data (BWDB, 2005) in the
Passur River minimum discharge is 6000 m3/s equivalent to 21.6 million m3/hr (occurred in
February) and maximum discharge is 22,500 m3/s equivalents to 81 million m3/hr (in August
during monsoon). The withdrawal rate (9,150 m3/hr) designed for the proposed power plant
is very insignificant (0.04%) even in lowest flow condition (occurred in the month of
February during dry season). Hence, hydrological characteristics of the river related with
the discharge (salinity front, salinity level, sedimentation pattern, flooding, tidal behavior,
backwater effects, etc.) may not be changed due to withdrawal of the designed water
requirement from the Passur River.

Wash off from coal stock piles
Wash-off from the stockpiles shall be drained out to the central effluent treatment sump.
Water spraying (in the form of mist) for controlling coal combustion and coal dust
suppression shall be made in a way so that no surplus water is produced. Leachate from the
coal stock yard shall also be drained to the central effluent treatment plant. Little amount of
leachate might be leaching to the ground.

Discharge of thermal plume
No heated water shall be discharged to the environment. With recommendation of Initial
Environmental Examination (IEE), the power plant has been designed provided with a closed
cycle cooling system with induced draft cooling tower. The cooling tower blow down water
will be used for coal dust suppression and ash handling. Thereby, no water shall be
discharged in the open water or river from the cooling system.

Wastewater and sludge
A central effluent treatment plant with integrated water and wastewater management has
been planned and designed for this project (Figure 4.11). The management system has
been designed provided with recycling and reuse of waste water. The sludge and
wastewater to be generated from different treatment plant (e.g. Desalination plant, 2nd
stage Reverse Osmosis plant, Cooling water system, Service water system, Ash Water Blow
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down, etc), domestic sources, etc will be discharged after series of reuse and recycling
system to the central effluent treatment sump. After treatment, effluent will be discharged
to the Passur River at a rate of 100 m3/hr. For monitoring the effluent quality, a monitoring
system has also been provided. As long the effluent shall be discharged satisfying ECR, 1997
defined standard, there will be no danger to pollute existing water systems of that area.

Disruption of tidal inundation
The proposed power plant shall not obstruct the natural flow of Maidara River. The proposed
site is naturally separated from the surrounding area by Passur river, Maidara River and
Kaigar Daskati canal. Site establishment in this isolated land may not cause any obstruction
to tidal inundation of the surrounding areas. However, if the Kaigar Daskati canal in the
North-Western portion of the project boundary is obstructed, natural tidal inundation pattern
of Kaigar Daskati village may be changed.

Drainage congestion and water logging
The project area of 1,834 acre land will be developed for project purpose. As the project
area is naturally separated from the nearby area by river, the site development may not
cause any drainage congestion and water logging in the nearby villages i.e. Bara Durgapur,
Rajnagar, Baserhula and Kapasdanga village. However, drainage congestion may arise in the
Kaigar Daskati village, only if the reach of the Kaigar Daskati canal is obstructed.

Erosion and Accretion
There will be no significant impacts on erosion and accretion process of the Passur River due
to operation of this project. However, construction of Jetty and movement of large vessel for
coal transportation may cause shoreline erosion due to generated wave from vessel. If the
vessels maintain speed restriction (7 knots to 8 knots), the generated wave may be
insignificant to have impact on shoreline erosion.

Impacts due to maintenance dredging (if required)
Maintenance dredging for maintaining navigability of the River for coal transportation may
be required. The dredging works shall be executed by the relevant authorities (MPA, BIWTA
or BWDB). The relevant authorities shall keep close communication with DoE for necessary
clearances. Dredging activities may have impacts on river water quality. During dredging
operation, water column may be contaminated due to spillage of oil, grease, machine oil,
etc. Unplanned dredging may also cause erosion in some places.
8.3.10 Impact on transportation system and traffic movement
The operation of the project might trigger local and regional infrastructural development.
Power security along with the existing Mongla port facilities will attract industrial
development. Thence, the following indirect impacts may be observed after commissioning
of the plant.
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Traffic load on roads
Due to induced development, traffic load on Khulna – Mongla road will increase.
Accordingly, traffic system may be developed by the relevant agencies.

River traffic
River traffic will increase due to coal transportation and induced industrial development. It is
anticipated that the port activities will also increase accordingly.

Traffic accident
The increased traffic load in both road and river may increase risk of traffic accident.
8.3.11 Impacts on land resources

Agricultural land type
The operation of the project will not have any impact on agricultural land type of the
locality, as it will not alter the hydrological process and flood regime of the area. Only the
project areas of 1,834 acre that is to be acquired for project development will no longer be
used for agricultural and shrimp farming practice. This land will be raised by 5 - 6m above
the mean sea level.

Land use
It might be anticipated that the existing agricultural dominant rural land use of the locality
will be changed in future due to induced infrastructural and industrial development after
completion of the project. Industrial development, township development, new road and
communication may take place due to generation and supply of reliable electricity from the
proposed power plant. However, a regional development plan should be prepared by the
concerned Government Authority to guide the induced development in a planned way and to
conserve agricultural land from encroachment.

Soil nutrient status
The power plant will emit fly ash through the stack of 275 m height within the limit of ECR,
1997 defined standard. However, this ash might be deposited on the surrounding
agricultural land. Deposition of fly ash increases water retention capacity and nutrient status
of soil (Vitekari, H. N., et al., 2012; World Bank-NTPC, 2007; Gupta D. K., et. al., 2002; and
NTPC, undated). On the other hand, deposition of ash on agricultural land during accidental
release or malfunction of ash collection system might cause toxicity to standing crop.

Heavy metal
Coal and coal waste products, including fly ash, bottom ash, and boiler slag, contain many
heavy metals, including arsenic, lead, mercury, nickel, vanadium, beryllium, barium,
cadmium, chromium, selenium and, radium, which are dangerous if released into
environment. Major portion of these heavy metals may remain with ash. The efficient ash
management system adopted for the proposed power plant shall control release of ash as
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well as heavy metal into environment. Mercury emission from coal burning is converted into
methyl mercury, a toxic compound that harms people who consume freshwater fish. Failure
of waste management and ash management system may cause release of these hazardous
wastes to environment that might also contaminate food chain.
8.3.12 Impact on agriculture resources

Crop production
Deposition of fly ash to be emitted (within the limit of ECR defined standard) from the stack
on agricultural land may not have any negative impact on crops. Rather it may increase crop
production. Application of fly ash and pond ash in agricultural land increases crop production
(Vitekari, H. N., et al., 2012; World Bank-NTPC, 2007; Gupta D. K., et al., 2002; and NTPC,
undated). Provision should be kept for utilization of generated ash and pond ash in crop
field.

Crop damage
Operation of the power plant might not cause crop damage of the surrounding agricultural
land. With the experience of Barapukuria Coal Fired Thermal Power Plant, it is examined as
anticipated that deposition of fly ash emitted from stack will not cause crop damage.
Lighting in and around the project area might attract pest. Pest infestation due to this light
pollution may cause crop damage.
8.3.13 Impact on livestock
Operation of the power plant will not have any impact on livestock resources of the locality.
8.3.14 Impact on fisheries

Fish Habitat
No thermal water shall be discharged as the plant adopts close cycle water cooling system.
Hence, impacts related to discharge of thermal plume shall not be an issue for this power
plant.
The power plant adopts an integrated water and wastewater management system including
reuse, recycling and treatment of wastewater. No waste and wastewater shall be discharged
to the river without satisfying MoEF’s standard (ECR 1997). Hence, the discharge of treated
wastewater (within the limit of ECR 1997) may not result any change in water quality to
have impact on fish habitat.
In a worst case, treated water may only change water quality of water column up to a
certain distance from the discharge point but this change may not be significant to have any
impact on fishery habitat. Risk of accidental discharge of any processed water, including
wash waters, boiler blow down that may cause deterioration of fishery habitat, may be very
low for adopting centrally controlled computer based monitoring and controlled system and
hazard and risk management plan.
As the plant emit flue gas through the stack of 275m satisfying MoEF standard by adopting
ESP, wet and dry deposition of fly ash, SO2 and NO2 over the fish habitat (river, canals,
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intertidal areas, pond, ghers, etc) would be very limited.Low sulfur content coal, FGD (if
required ) and Low NOx burners would also help to mitigate environmental impacts.
For meeting different water demand, water will be abstracted from the Passur river at a rate
of 9,150 m3/hr (equivalent to 2.54 m3/s, whereas the discharge of Passur river in dry season
is 6000 m3/s as per BWDB data) which is very insignificant to result any change in river flow
condition as well as fish habitat.
Construction of water intake structure may locally obstruct fish activities but will not have
any impact on fish habitat.

Fish migration
The operation of the power plant and its related activities may not have any impact on fish
migration. In addition, the water intake structure may not create any obstruction to fish
migration. Nevertheless, the intake current may attract some fish. The fishes those are not
strong enough to swim against the current but will be saved by the fish screen. Coal
transportation activities may cause limited impact on fish migration that has been discussed
in the Section-8.4.

Fish diversity
Power plant operation may not have any direct impact on fish diversity. The minor impacts
on fish migration and habitat discussed in the aforementioned sections may not lead to
bring any permanent change to fish diversity and composition.
The water intake structure has been designed provided with appropriate fish screens
including travelling screens, fixed bar racks, etc to prevent impingement and entrainment of
fish by water intake. Despite, some fish and aquatic species, which cannot swim faster
against the intake current, may get impingement and entrainment by the water intake. Fish
eggs and larva may get entrainment by the intake water. Fine mess screen might also be
adopted to save fish eggs and larva from getting entrainment by the intake water.

Fish Production
It is very unlikely that the aforementioned impacts of the plants operation may cause any
significant loss of fish production. Land acquisition will cause 564 tons culture fish
production loss annually. This reduction of production may not bring any remarkable change
in regional and national culture fish production and shrimp export. However, the expected
benefits from the power plant may outweigh this loss.

Sundarbans fisheries
Sundarbans is located 14 km away from the plant location. The above-mentioned impacts
related with plant operation may hardly reach the Sundarbans. It is very unlikely that
operation of the power plant may cause any impacts on Sundarbans fisheries.
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8.3.15 Impact on ecosystem

Ecosystem habitat
The proposed power plant does not possess any significant negative impact on ecosystem
habitat during post-construction phase while the emission of SOx, NOx and SPM will be within
the MoEF’s standard. Moreover, it is very unlikely that, long-term concentration of SOx and
NOx will increase in Sundarbans because:
 Sundarbans is 14 km southwestwards from the proposed plant location.
 The prevailing wind of most of the time in a year flows northeastwards. Only during
November to February, wind flows towards South and South East while Sundarbans
is southwestwards from the plant.
 Stack gas shall be emitting from a stack of 275 m height (as per ECR 1997)
satisfying emission standard of the World Bank and standard of MoEF (ECR 1997) by
adopting pollution abatement measures e.g. ESP, low- NOx burner, etc
According to the estimated result, maximum possible 1-hr and 24 hr average concentration
of both SOx and NOx would be insignificant near the Sundarbans and remain below the
ECR-1997 standards of ambient air quality and World Bank’s standard for emission. In
addition, the project adopts automated monitoring and centrally controlled computer based
controlling system to ensure effective plant operation and to prevent any accidental event
that may cause environmental damage.
As the plant shall not discharge any thermal plume, and untreated waste water to the river,
the aquatic ecosystem of the Passur and Maidara River may not be affected from the plant
operation.

Terrestrial flora
Fly ash to be generated from the coal burning shall be arrested by the 99.9% efficient ESP
before dispersion through the stack. Major portion of the remaining ash (0.01%) in the flue
gas may be deposited on the buffer area (e.g. green belt to be developed) within the project
area. Hence, it is very unlikely that the remaining ash would be deposited on the leaves of
the vegetation of the surrounding area to cause any loss in productivity.

Terrestrial fauna
Project traffic load, human movement and other project activities may sometime disturb free
movement of different wildlife like Mongoose, Ring lizards, Rats, Small Indian civet, etc
living in road side vegetation. Lighting in the project area may disturb activities of nocturnal
animals. On the other hand, green belt (to be developed) for the project shall provide
important habitat to different wildlife, local common birds, and other aquatic birds.

Aquatic flora
No thermal plume, no untreated waste water shall be discharged to the river so that aquatic
environment of the surrounding area may be affected due to plant operation. Nevertheless,
discharge of untreated wastewater may change water quality of the water column within the
close proximity but may hardly affect planktonic habitat of the Passur River.
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Deposition of the remaining ash after arresting by the ESP on surrounding water bodies may
hardly affect health of aquatic flora like red and white Water Lily (Nymphaea nouchali),
Water Hyacinth (Echhornia crassipes), Pistia stratiotes, Lemna minor, etc. For preventing
accidental release of any pollutant there shall be central controlling and automated
monitoring system.

Impact on Sundarbans ecosystem
During the operation of the plant, the vessel movement will increase due to fuel (coal and
oil) transportation through the rivers passing inside the Sundarbans. Moreover, coal will be
unloaded and loaded at Akram point which may impacts on ecosystem by light, noise, dust
etc if proper care would not be taken.
8.3.16 Impact on socio-economic condition

Employment
Acquisition of 1,834 acre land might cause loss of employment opportunity of affected
people. However, proper compensation plan might help the affected people to opt for other
jobs. On the other hand, operation of the proposed power plant will offer employment
opportunity and local people should be given priority in employment and hiring for project
activities.

Communication infrastructure
The proposed power plant will trigger local and regional development. The communication
infrastructure will be developed in line with the induced industrialization. Locals will also be
benefited from the access road of the project.

Health
The different structures of the power plant project may cause environmental hazard, which
may eventually affect the health profile of this area. Some of the hazards may rise from ash
and SO2 dispersion if mitigation measures are not properly implemented. Besides, there are
some occupational hazards and health risks for the project workers. The details of the health
risk have been discussed in Chapter 11.
Another major health risk involves cooling tower. With world experience, different studies
suggest that bacterial contamination of cooling tower may cause outbreak of pneumonia in
the surrounding community. Aerosol dispersed from the cooling tower favor growth of
bacteria causing pneumonia. However, as per world standard, the cooling tower has been
designed with drift eliminator to limit the drift up to 0.007%. In addition, it is suggested to
use biocides to prevent bacterial contamination of cooling tower. Besides, the cooling
system shall have to be maintained as per manufacturer’s guideline.

Water sanitation
As the project has been envisaged with plan of using surface water from the nearby Passur
river, there will be no impact of plant operation on groundwater level. It might be
anticipated that the health and sanitation system of the locality will be improved due to
induced development.
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Poverty
Land acquisition will cause capital loss of affected people that might lead them to poverty.
However, proper compensation plan has to be adopted to prevent them from poverty. On
the other hand, the induced infrastructural development, rural electrification, industrial
development might contribute in poverty reduction of the locality.

Literacy
Operation of the proposed project shall not affect the literacy of the locality. Rather,
employment opportunity may encourage local people to educate their child. The induced
development may ease the education system to the locality. Hence, the literacy rate might
be improving.

Land ownership and land price
As the time passes, the price of land in the adjacent area of the project site would be
increased. In general, due to induced development, land value of the region may increase.

Safety net
It might be anticipated that GO and NGO will extend their safety net program up to the
project area due to induced development and other economic activities.
8.3.17 Impact on tourism
The proposed site is geographically located at 14 km northeastward from Mongla port and
14 km northwestward from the Sundarbans. The proposed 12 km (approximately) road
network from Bhanga to Kaigar Daskati road and the development of sea port (Mongla port)
and river port (Chalna port), owing to the implementation of the project, may facilitate a
huge concentration of tourists to enjoy the scenic beauty of the biggest mangrove forest of
the world, the Sundarbans.
Here it is mentionable that the project area placed clearly outside the Ecological Critical Area
of Sundarbans. Thus, operation of the project (e.g. vehicle movement, equipment gathering
etc) would not directly affect the ecology of the Sundarbans.
8.3.18 Impacts on occupational health
Plant operation will involve working on high height, near rotary machinery and parts, high
voltage yards, storage, handling and use of hazardous materials like heavy fuel, coal,
chemicals, etc. These essential components of the project may cause different types of
hazards for example, fire, explosion, falls, electrocution, intoxication/ toxic exposure etc.
And the consequences of these hazards may be health injury, electrocution, organ disease
outburst, loss of health, loss of life etc. Employees carrying contagious disease may
aggravate health problems. In addition with keeping all safety & precaution measure, the
authority must take some hazard and risk management plan, such as fire safety plan,
explosion safety plan, electrocution safety plan, medical emergency plan, hazardous material
management plan etc., to avoid these adverse impacts on occupation health. The poor
health status of the employee may affect the working efficiency. The details of the
occupational health and safety have been discussed in Chapter 11 of this report.
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8.4 Impact of coal transportation, transshipment and handling
8.4.1

Impact on ambient air quality

Coal will be imported through ships; it will have sufficient moisture that will scale down
propensity of dust generation. All the coal carrying vessels, floating crane (FC), floating
transfer vessel (FTV) shall be equipped with dust suppression system. Hence, dust
generation from the ship’s holds during shipping and barging activities within the territory of
Bangladesh may be minimum. Furthermore, the proposed project plans efficient dust
suppression systems, coal stockyard management and air quality management system to
limit generation and dispersion of dust particle.
8.4.2

Impact on noise

Noise may be generated from operation of these vessels. Similarly, coal unloading system
and handling system may also generate noise. Coal transportation agency shall limit
generation within the MoEF’s standard of noise adopting noise management plan.
8.4.3

Wastes from ships

Generally, different types of wastes are produces from ships. The waste includes residue of
the bulk (coal in this case), ballast water, bilge water, oil, lubricant, garbage, domestic
waste, food and kitchen waste, slurry of sea water, sewage, etc. Discharge of any waste
directly to the environment especially within the territory (Exclusive Economic zone) of any
country is strongly prohibited by different IMO Conventions on Protecting Marine
Environment. Discharge of waste from ships may be minimum if the mentioned regulations
are properly enforced and followed by the relevant authorities (MPA, BIWTA and DG
Shipping) and coal transportation agency. BPDB shall mention enforcement of these
conventions in the Coal Supply and Transportation Agreement so that the coal
transportation agent feels obligatory to follow these conventions with the aim of preventing
pollution from ships. The responsible authorities (MPA, BIWTA and DG Shipping) shall
monitor and spot-check the shipping and barging activities.
8.4.4

Water pollution

Water column may be polluted due to oil spillage, coal spillage and other malpractice like
waste discharge, discharge of ballast and bilge water, etc which are prohibited by IMO
conventions and ECR 1997. Hence, if the responsible authorities properly enforce these
regulations, water pollution due to shipping and barging activities may be minimum.
8.4.5

Wave erosion

All the coal carrying vessels shall be plying along the Passur River limiting the speed in
between 7 knots to 8 knots. Thence, wave to be generated from the vessels are to be
insignificant to have impact on shore erosion. However, biological protection of riverbank
may be adopted at erosion vulnerable places in Sundarbans region.
8.4.6

Impact on Sundarbans

Coal transportation shall be carried out using existing navigational route of MPA and BIWTA.
Map 8.1 shows the tentative coal transportation route crossing the Sundarbans. If the vessel
do not comply the maritime rules and regulation and IMO conventions for transporting and
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handling coal, ECR 1997, in the Passur river system, it may have impact on the ecosystem of
Sundarbans especially Royal Bengal Tiger, crocodile, deer, dolphins, mangrove etc. The
width of the river is about 1 km in average as it bisected the Sundarbans. Therefore, impact
of lighting, noise will be attenuated to the adjacent ecosystems. If the responsible
authorities enforce the rules properly, no malpractice like discharge of ballast water, bilge
water, oily water discharge, waste and waste water shall take place within the territory of
Bangladesh. Best practice of operation shall be followed by the coal transportation agency
due to enforcement of the environmental rules and regulation. Hence, during ship to ship
transfer, risk of coal spillage would be minimum.

Terrestrial fauna
At Akram point, ship-to-ship transfer activities, shipping and barging activities shall be
carried out keeping a safe distance from the shoreline of the Sundarbans. Standard
operational practice shall be followed by the transportation agency. Thence, disturbance to
wildlife due to shipping, barging and ship to ship transfer activities may be minimum. Noise
generation, beaming of light, etc from shipping and barging activities shall be limited, hence
the impact due to noise and light beaming may also be minor.

Aquatic flora
Ballast water, oil spillage and coal dropping might affect pneumatophore of Mangrove
plants. The excess traffic loads also possesses risk of intrusion of invasive species. Enforcing
IMO conventions especially MARPOL Annexes, HNS Convention and BWM conventions, shall
limited the malpractices of the ships and barges. Hence, the impact of such activities on
habitat of aquatic flora may also be limited.
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Map 8.1: Coal transportation route across the Sundarbans
301

Environmental and Social Impacts

Aquatic fauna
All kind of shipping and barging activities shall be limited within the existing navigational
route of MPA and BIWTA. Hence, disturbance swimming, surface in and surfing of the
Dolphin may be moderate. Map 6.18 shows the Dolphin community occurring surrounding
the tentative coal transportation route.

Migratory birds
Due to limiting the pollution causing activities, disturbance to migratory bird habitat
occurring shallow tidal bars, tidal flood plain and shallow areas of the rivers may be limited.
Noise from water vessel may disturb the feeding activities of migratory birds. Risk of habitat
deterioration due to pollution from ships will be low if relevant IMO conventions and national
Environmental Regulations are properly enforced.

Invasive Species
The transportation of imported coal possesses risk of invasion of alien species. Alien species
might come through ballast water and by contract of vessel body. The responsible authority
to limit the risk of invasion of foreign species shall enforce related IMO conventions and ECR
1997. These invasive species might intrude into Sundarbans ecosystem and/or the Passur
river ecosystem.

Livelihood groups dependent on Sundarbans
Coal transportation and handling may not have any impact on Sundarbans that might result
loss of economic resources of Sundarbans. Thence, the livelihood groups dependent on
Sundarbans (e.g. Bawali, Mawali, Fisher, wood collector, fuel wood collector, etc.) might be
unaffected from coal transportation and handling. Fishers of Sundarbans may notice
disturbance in fishing activities e.g. damage of fishing nets, etc due to navigation activities.
However, special care needs to be taken to avoid and damage to fishing nets. As such, the
relevant authorities (MPA, BIWTA, etc) should properly mark navigational route.
8.4.7

Impact on fisheries

Movement of coal carrying vessels and ship to ship transfer operation may cause
disturbance on the fish migratory channel and hence on migration during operations. The
high river traffic may also affect fishing activities in the river. On the other hand, due to low
chances of pollution from ships (as IMO conventions and National Environmental Laws shall
oblige the transportation operation), impact on fish habitat might also be low. Fish mortality
may result only if vessels disobey IMO conventions and national Environmental Laws by
practicing oil spillage, spillage of hazardous waste material, waste water and discharge of
ballast water, discharge of bilge water, etc. However, relevant agencies (DG Shipping, MPA,
BIWTA, etc) should enforce the IMO conventions and national laws with regular inspection
and spot-checking.
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8.5

Cumulative Impacts

The region (project area and study area) is less industrialized. There are few industries near
Mongla Port and within the ECA boundary which may cause environmental pollution. The
industries within the 10 km radius of the plant location are listed below:
1.
2.
3.
4.
5.
6.
7.

Mongla Cement Factory, Mongla
Meghna Cement Mills Ltd. Mongla
Wes Farmers Kleen Heat, Mongla.
Summit Surma Petroleum Co. Ltd. Mongla./Bashundhara LP Gas
Holcim Bangladesh Ltd. Mongla.
Dubai Bangladesh Cement Mills Ltd. Mongla.
Sunshing Edible Oil (under construction)

The cement industries cause rise of SPM in the local air within the close proximity of the
industries. The navigation activities e.g. ash import, clinker import, cement transportation,
etc may cause moderate to minor impact on the surrounding environment.
If the responsible authorities enforce ECA 1995 and the follow up rules ECR 1997 properly,
then the cumulative impacts may be within the acceptable limits of ECR 1997.
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Chapter 9: Impact Evaluation
Taking into consideration of inbuilt facilities of pollution abatement measures adopted in the
plant design as per the feasibility reports, the impacts were identified and assessed in the
previous chapter. In this chapter, the identified impacts have been evaluated based on
nature, extend, spatial and temporal nature, likelihood, and reversibility. Evaluations were
made following expert judgment in Delphi approach. Several round table discussion meeting
with the team members were made to finalize the evaluation. A matrix method has been
adopted for this evaluation. Evaluation has been made to indicate the magnitude of each
impact. Each impact was evaluated based on a word scale defined by word scenario instead
of numeric scale. The scaling was finalized by structured expert judgment followed by Delphi
approach. The word scale and the scenarios are given below:

Code
D
Id
S
L
Lo
W
R
Ir
Fr
Lk
O
Sl
Rr

In
Mr
M

Scale
Meaning
Impact
Direct Impact
Indirect Impact
Short Term
Long term
Localized
Widespread
Reversible
Irreversible
Likelihood
Frequent
Likely
Occasional
Seldom
Rare

Consequence
Insignificant
Minor
Moderate

Sg

Significant

Ct

Catastrophic

Word Scenario or Description

Directly related with project activities
Resultant of any other impacts
Impact occurs only for a particular time
No particular time, it may extends project life time
Impact is limited within the study area
Impact spreads outside the study area also
If the loss can be recoverable through implementing EMP or by naturally
If the loss cannot be recoverable
Consequence occurs before, during and after the project implementation
Conditions may allow the consequence to occur during the project lifetime
Exceptional consequences to occur within the project lifetime
Conditions do not seem to occur any consequence except some extreme
cases
Reasonable to expect that the consequence will not occur though it has
rare possibility to occur
Defined based on combination of the nature mentioned above
No significant negative impact
Localized short term degradation of Environmental quality
Localized long term/ short term, widespread and reversible loss of
environmental quality
Widespread, long term and reversible loss of environmental quality or
Local Long term, irreversible loss of environment
Widespread, long term and irreversible loss of environmental quality

This evaluation will help the decision makers to take decision of issuing environmental
clearance certificate and to take further policy initiatives. Table 9.1 presents the impact
evaluation.
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Table 9.1: Impact Matrix
Potential Impacts

Nature
D/Id

Reversibility

Likelihood

Consequence9

R/Ir

Fr/Lk/O/Sl/R
r

In/Mr/M/Sg/Ct

Lo

Ir

Fr

Sg

Lo

Ir

Fr

Sg

L

R

Lk

Mr

Lo

Ir

Fr

Sg

Lo
Lo
Lo
Lo
Lo
Lo

R
R
R
R
R
R

Fr
Fr
Fr
Fr
Fr
Fr

M
M
M
M
M
M

Lo
Lo

Ir
R

Fr
Lk

M
Sg

W

R

Lk

Sg

Temporal Spatial
nature
nature
S/L
Lo/W

Pre-construction phase (A)
Land acquisition
Fisheries
Acquisition of shrimp farming land
D
L
Ecosystem
Alteration of feeding grounds of aquatic birds
D
L
Land and Agriculture
Crop production loss due to survey activities and construction
D
S
of shed
Acquisition of 1,834 acre of shrimp and agricultural land
D
L
Socio-economic Condition
Population displacement
D
L
Migration of displaced people
D
L
Increase in population density
D
L
Increase in landlessness
D
L
Changes in land price
D
L
Loss of employment
D
L
Land development
Physical Environment
Diminution of landscape and scenic beauty
D
L
Generation of fugitive particulate matter
D
S
Water Resources
Impact on surface water quality
D
S

9

Only positive consequences of impacts are mentioned as positive within parenthesis and others are to be considered as negative consequences
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Potential Impacts

Nature
D/Id

Drainage congestion and water logging
Waste water from workers colony

Temporal Spatial
nature
nature
S/L
Lo/W

D
L
D
S
Transportation System
Increase in traffic load
D
L
Agriculture
Loss of vegetation
D
L
Decrease of grazing land for the livestock
D
L
Fisheries Resources
Loss of aquatic life
D
L
Ecosystem Resources
Health of the ecosystems
D
L
Loss of ecosystem habitat due to site establishment activities
D
S
Socio-economic Environment
Employment status
D (+)
S
Construction (B)
Physical Environment
Diminution of landscape and scenic beauty
D
S
Generation of fugitive dust particle
D
S
Emission of Greenhouse gases
D
L
Noise generation
D
S
Generation of construction material waste
D
S
Water Resources
Impact on ground water table
N/A
S
Impact on surface water quality
D
S
Impact on ground water quality
D
S
Oil Spillage from maintenance Workshops
D
S
Effluent from workers Colony
D
S
Transportation System
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Reversibility

Likelihood

Consequence9

R/Ir

In/Mr/M/Sg/Ct

W
L

R
R

Fr/Lk/O/Sl/R
r
Fr
Lk

W

R

Fr

Sg

Lo
Lo

Ir
Ir

0
0

Sg
Sg

Lo

Ir

0

Sg

Lo
Lo

R
R

Lk
Fr

M
M

Lo

R

Fr

Sg

Lo
Lo
Lo
Lo
Lo

R
R
R
Ir
R

Fr
Fr
Fr
Fr
Fr

Mr
Mr
M
M
M

Lo
Lo
Lo
Lo
Lo

R
R
IR
R
R

Lk
Lk
Sl
Sl
O

M
M
M
Mr
Mr

Sg
M

Impact Evaluation

Potential Impacts

Nature
D/Id

Increase in Accident due to increasing vehicles movement
Impact on Soil fertility due to disposal of waste and waste
water
Decrease of livestock fodder due to loss of grazing land in the
project area

Temporal Spatial
nature
nature
S/L
Lo/W

D
S
Land and Agriculture
D
S
D

L

Fisheries Resources
D
S

Impact on fish habitats due to land development activities,
traffic movements, oil and chemical spilling
Loss of aquaculture area due to land acquisition for power
D
S
plant
Impact on fish migration due to land development activities
D
S
and intensive traffic movement
Impact on Fish diversity
Id
S
Shifting of fish species to avoid the obnoxious environment and
D
S
disturbance in the migration channel
Loss of aquaculture production due to deposition of ash (within
D
S
the limit of ECR 1997)
Reduction of open water fish production due to deposition of
Id
S
ash (within the limit of ECR 1997)
Ecosystem Resources
Impact on habitat quality and ecosystem health due to
D
S
deposition of SPM generated from construction activities
Impact on habitat quality due to disposal of construction waste
Impact on benthic habitat due to soil extraction in Passur river
Disturbance to Dolphin colony in Passur and Maidara River
Disturbance to nocturnal animals due to lighting in construction
site

D
D
D
D
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S
S
S
S

Reversibility

Likelihood

Consequence9

R/Ir

In/Mr/M/Sg/Ct

L

R

Fr/Lk/O/Sl/R
r
O

Lo

R

Sl

Mr

Lo

Ir

Fr

M

Lo

R

Lk

M

Lo

Ir

Lk

M

Lo

R

Lk

M

Lo
Lo

R
R

O
O

Mr
Mr

Lo

R

O

Mr

Lo

R

O

Mr

Lo

R

O

Mr

Lo
Lo
Lo
Lo

R
R
R
R

O
Fr
Lk
O

Mr
M
M
Mr

Mr

Impact Evaluation

Potential Impacts

Nature
D/Id

Socio-economic Environment
Possibility of employment opportunities
D
S
Development of communication
D
L
Pressure and disturbance to the existing water-sanitation
D
S
facilities
Poverty reduction
Id
L
Occupational health hazard
D
S
Post-construction/Operation (C)
Physical Environment
Rise of local air temperature due to heat emission through
D
L
stack
Impact due to generation of fugitive particulate matter (within
D
L
the limit of ECR 1997)
Impact due to Emission of SO2, NOx (within the limit of ECR
D
L
1997)
Emission of CO, CO2
D
L
Noise generation
D
S
Waste generation and discharge to natural environment
D
S
Heavy metal pollution
I
L
Water Resources
Impact on Ground Water table
No Impact
Impact on Surface and Ground Water Quality
D
S
Impact on surface water due to water withdrawal
D
L
Wash off from coals
D
L
Oil Spillage from maintenance Workshops
D
S
Effluent from workers Colony
D
S
Discharge of treated effluent from central effluent treatment
D
S
plant
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Reversibility

Likelihood

Consequence9

R/Ir

Fr/Lk/O/Sl/R
r

In/Mr/M/Sg/Ct

Lo
Lo
Lo

R

Fr
Fr
Lk

M (positive)
Sg (positive)
Mr

Lo
Lo

R
R

Fr
Lk

M (positive)
Mr

Lo

R

Sl

Mr

Lo

R

Sl

Mr

Lo

R

Sl

Mr

W
Lo
Lo
Lo

Ir
Ir
R
R

Fr
Sl
Sl
O

Sg
M
Mr
M

Lo
Lo
Lo
Lo
Lo
Lo

R
R
R
R
R

O
Lk
Sl
O
O

M
In
M
Mr
Mr

R

Lk

Mr

Temporal Spatial
nature
nature
S/L
Lo/W

Impact Evaluation

Potential Impacts

Nature
D/Id

Disruption of Tidal inundation
Drainage congestion and water logging
Erosion and Accretion
Increase in Accident due to increasing vehicles movement
Increase in Traffic load on roads
Increase in River traffic

Temporal Spatial
nature
nature
S/L
Lo/W

D
S
Id
L
D
S
Transportation System
D
S
D
S
D
L

Likelihood

Consequence9

R/Ir

In/Mr/M/Sg/Ct

Lo
Lo
Lo

R
R
R

Fr/Lk/O/Sl/R
r
O
Lk
Lk

Lo
Lo
Lo

R
R
R

O
O
Lk

M
M
M

Ir
N/A

Fr
Lk

Ct
M (positive)

Ir

Rs

M

R

O

Mr

Ir

Rr

Mr

R

Sl

Mr

R

Lk

M

R
R

Sl
Rr

Mr
In

R

Sl

M

R

Sl

Mr

Land and Agricultural Resources
Change of local and regional land use
In
L
Lo
Increase of crop production due to areal deposition of ash on
D
L
Lo
crop field
Runoff and areal deposition from uncovered coal piles may
D
S
Lo
contaminant the soil with heavy metals like arsenic, mercury,
chromium, and cadmium present in the coal.
Crop damage may increase by pest infestation due to lighting
In
S
Lo
of the plant area
Crop damage due to Acid Rain
In
S
Lo
Fisheries
Impact on fish habitat due to water abstraction from river and
D
L
Lo
traffic movements
Impact on fish migration due to coal transportation, and other
D
L
Lo
water way traffic movement
Impact on fish diversity
Id
L
Lo
Shifting of fish species to avoid the obnoxious environment and
Id
L
Lo
disturbance in the migration channel
Reduction of overall fish production
Id
L
Lo
Ecosystem Resources
Impact on ecosystem habitat quality and ecosystem health due
D
S
Lo
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Potential Impacts

Nature
D/Id

to deposition fly ash (within the limit of ECR 1997)
Degradation of Mangrove habitat of Sundarbans due to ballast
D
S
water dumping, oil spillage and Coal spillage
D
L
Disturbance to wild life due to noise generation from water
vessel during coal transportation and increase river traffic
across the Sundarbans
Disturbance to migratory birds due to coal transportation
D
S
Disturbance to Dolphin colony in Sundarbans and Passur river
D
L
Disturbance to nocturnal animals due to lighting in project area
D
L
Disturbance to nocturnal animals in Sundarbans due to lighting
D
L
of water vessel
Socio-economic Environment
Employment opportunities
D
S/L
High land price
In
L
Rural Electrification
In
L
Regional development
In
L
Outbreak of Pneumonia
In
S
Poverty reduction
In
L
Improvement of sanitation condition
In
L
Coal Transportation, Transshipment and Handling
Increase of PM in local air quality
D
L
Noise generation
D
L
Increased wave erosion
D
L
Deterioration of river water quality
D
L
Increase river traffic
D
L
Impact on Fish resources
D
L
Impact on Sundarbans Ecosystem and wildlife
D
L
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Reversibility

Likelihood

Consequence9

R/Ir

Fr/Lk/O/Sl/R
r

In/Mr/M/Sg/Ct

Lo

R

Sl

Mr

Lo

R

Lk

M

Lo
Lo
Lo
Lo

R
Ir
R
R

Sl
O
Sl
Lk

M
M
Mr
M

Lo
Lo
W
W
W
Lo
Lo

-R
--Ir
---

Lk
Lk
Lk
Lk
Rr
Lk
Lk

M (Positive)
M
Sg (Positive)
Sg (Positive)
Mr
M (Positive)
M (positive)

Lo
Lo
Lo
Lo
Lo
Lo
Lo

R
Ir
Ir
R
R
R
R

Lk
Fr
Sl
Lk
Fr
Lk
Sl

M
M
Mr
M
M
M
M

Temporal Spatial
nature
nature
S/L
Lo/W

Impact Evaluation

Code
D
Id
S
L
Lo
W
R
Ir
Fr
Lk
O
Sl
Rr
In
Mr
M
Sg
Ct

Meaning
Direct Impact
Indirect Impact
Short Term
Long term
Localized
Widespread
Reversible
Irreversible
Likelihood
Frequent
Likely
Occasional
Seldom
Rare
Consequence
Insignificant
Minor
Moderate
Significant
Catastrophic

Legend (Word Scale)
Definition
Directly related with project activities
Resultant of any other impacts
Impact occurs only for a particular time
No particular time, it may extends project life time
Impact is limited within the study area
Impact spreads outside the study area also
If the loss can be recoverable through implementing EMP or by naturally
If the loss cannot be recoverable
Consequence occurs before, during and after the project implementation
Conditions may allow the consequence to occur during the project lifetime
Exceptional consequences to occur within the project lifetime
Conditions do not seem to occur any consequence except some extreme cases
Reasonable to expect that the consequence will not occur though it has rare possibility to occur
Defined based on combination of the nature mentioned above
No significant negative impact
Localized short term degradation of Environmental quality
Localized long term/ short term, widespread and reversible loss of environmental quality
Widespread, long term and reversible loss of environmental quality or Local Long term, irreversible loss of
environment
Widespread, long term and irreversible loss of environmental quality
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Chapter 10: Mitigation of Impacts
The impacts identified through this study were later evaluated considering their nature,
spatial and temporal extent, reversibility, and consequences. These analyses identify the
scope of adopting mitigation measures or reconciliation the project design with the objective
of preventing environmental pollution in compliance with ECA 1995. Thereafter, all of the
identified impacts were further evaluated with and without mitigation measure adoption.
Table 10.1 describes mitigation measure required for limiting the negative impacts of the
project activities and contingency measures required for reducing risk of accidental hazard
and enhancement measures for enhancing positive impacts with the aim of sustainable
implementation and operation of the project ensuring environmental and community safety.
The consequence analysis with and without consideration of mitigation measures adoption
will give an idea of effectiveness of the measure. It will help the decision makers to have
clear idea to reconcile project plan and design preventing negative impacts and conserving
project benefits.
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Table 10.1: Mitigation Measures

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

BPDB and DC
office,
Bagerhat

M

Pre-construction phase (Land acquisition and site development)
Mitigation measures for preventing impacts on Land and Agriculture
 Efforts have to be made to use khas land as well as
fallow land to the extent possible to minimize future
further requirement of lands

Loss of agricultural and homestead land
due to land acquisition. This loss of land
and production include :
i. Loss of opportunities for agricultural
laborers;

Sg

 Project Affected Persons (PAPs) losing homesteads
and land should be compensated before the
construction as per the Law of the Land
 PAPs loosing occupation must be involved in
project’s job opportunity if possible.

ii. Decrease in economic participation
and loss of opportunities for women
especially in post-harvesting stage.

Compensation must be given for acquisition of
agricultural land properly
Measures for compensating socioeconomic impacts

Population displacement

M

The authority have to be taken necessary actions for BPDB and DC
of
every displaced people in order to resettle as previous office
Bagerhat
socio-economic status

Mr

Migration of displaced people

M

The displaced people must be resettled in suitable BPDB,
and
areas as per the law of the land.
DC office of

Mr

10

Consequence: In- Insignificant, Mr- Minor, M- Moderate, Sg- Significant, Ct- Catastrophic
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Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

Bagerhat
Measures for compensating impacts on Fisheries
Acquisition of Shrimp farming pond
(Gher)

Sg

Compensation to the land owner, shrimp farmer and
labor as per law of the Land

BPDB,
and
DC office of
Bagerhat

M

BPDB, DoE

M

BPDB, JV

M

BPDB, JV

M

Measures for compensating impacts on Bird
 Protect feeding ground of birds occurring in project
nearby areas.
Alteration of Feeding ground of
aquatic birds due to alteration of
Shrimp farming pond and agricultural
land

 Confirming the bird conservation program
Sg

 Strictly protect the large water bodies for bird
conservation around the project site
 Public awareness program must be conducted
regularly
Measures for controlling air and water quality

Dust particle releases during land
development

Deterioration of water quality due to
wash out of sediments and waste
water from the worker colonies

 Fencing of project area by drum sheet or Tarjja
Sg

Sg

 Adoption of Dust Suppression Mechanism (water
spraying system) to control generation of SPM
 Proper run off management have to be adopted for
limiting sediment runoff from the land developing
area.
 No waste disposed to canals/river
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Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

Construction phase
Measures controlling waste generation and mitigating impacts
Change of landscape and scenic
beauty

Mr

 Limiting site clearance and base stripping activities
within the project boundary

In

 Dispersed gathering and stocking of construction
materials and machinery must be within a limited
area in the project boundary
 The project area have to be fenced prior to initiation
of construction activities
 Stock piles of construction materials be required to
cover in order to protect them from wind and
weathering action
Generation of construction material
waste

M

 The existing right of way have to be used for
material transportation without creating any blocked
 Keep provision of sanitary toilet, one toilet for 10
persons
 Location of spoil stock pile ought to be located in
safe area and protected from wind and rain action.
 No spoil store on River bank/slope
 Construction wastes must be reused or recycled as
and where possible
 Burning of waste material should be restricted
 Quality housekeeping practice must be maintained
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EPC
Contractor
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Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

BPDB/JV
Company/
EPC
Contractor

In

by regular inspection and checking
 Keep onsite waste collection and disposal facilities
 Keep provision of different colored waste bin for
dumping biodegradable, reusable and recyclable
wastes.
 Keep provision of awareness building meeting and
training for employees
Mitigation measures for controlling Air pollution
 Limiting activities for producing fugitive dust particle
within project area
 Vegetation clearance and base stripping should be
minimized
 Vehicle speed restriction must be enforced to control
dust generation
Generation of fugitive dust particle

Mr

 Earthen roads and undeveloped roads should be
avoided to minimize dust generation
 Construction materials must be covered to protect
from wind action
 Spray water regularly for suppressing fugitive dust
 Dust particle generated from access roads must be
controlled by spraying water during dry season
 Stock piles of construction materials must be
covered in order to protect from wind action
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Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

BPDB/JV
Company/
EPC
Contractor

In

BPDB/JV
Company/
EPC
Contractor

Mr

 An appropriate freeboard must be maintained in
trucks hauling construction materials
 Restrict of any kind of solid waste burning
 Regular maintenance of water vessels, vehicles,
generator and machinery in accordance with
manufacturer’s specifications.

Emission of Greenhouse gases

M

 Approved pollution control devices to be fitted in
equipment and machinery.
 Transport vehicles must not be overloaded.
 Avoid queuing of vehicles in areas adjacent to site,
particularly near sensitive receptors including
housing.
 Switch off / throttle down all site vehicles, water
vessels, generator and machinery when not in use

Mitigation measures for controlling Noise generation
 Switch off / throttle down all site machinery,
vehicles, water vessels, and generator when not in
use
Noise generation

M

 No construction activities at night
 Use noise damper on project boundary
 Limit vehicle speed and monitoring its at every
suitable point

Mitigation measures for controlling impacts on Water Resources
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Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

Ground water table
 Dry season water table may lower
down due to excess withdrawal
during construction period

Mr

 Rainwater harvesting system certainly introduce to
limit ground water use.

In

 Surface water must be saved from any harmful
effluent emission and waste dumping from project
site using Garbage Disposal Management plan.
Municipality of Bagerhat should take care of this
issue.
 Provide closed system facilities and wastewater
treatment plant to minimize emission of effluents
from workers colony.

Surface Water Quality
 Deterioration of surface water
quality by kitchen wastes from
worker shade or colony and
construction wastes.
 Oil Spillage from maintenance
Workshops
 Effluent from workers Colony

 Good housekeeping at workshop and construction
site
M

 Appropriate equipments with safety measures
should be used for storage and handling of oil
 Provide training and awareness building program to
the workers during construction. The training and
awareness programs are: a) arrange weekly
consultation session among the workers through
plant site managers. The duration of consultation is
one hour according to ISO14031 standard, b)
arrange monthly environmental meeting among the
mid level officers through top management when
those issues will be discussed under guidance of
ECR 1997.
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Company/
EPC
Contractor
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Impact

Consequence 10
with no mitigation
measures adopted

 Oil Spillage from maintenance
Workshops

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

 Harmful effluents and wastes leakage from oil and
chemical tank or storage must be controlled.

Ground water quality
 Deterioration of ground water
quality by leakage of oil and
chemical from tank or storage.

Mitigation/
Enhancement/
Contingency measure

M

 High tech treatment plant must be installed in the
plant site. So effluent discharged to the Passur
River would be satisfying all relevant standards of
MoEF.

Mr

 Provide training and awareness building program to
the labors and professionals.

 Effluent from workers Colony

Mitigation measures for controlling impacts on Land and Agriculture
Impact on soil fertility due to
disposal of waste and waste water

Mr

 Construction materials must be collected, stored,
and disposed in an appropriate manner

In

 Recycled waste should be disposed in a suitable
landfill
Damage to surrounding crops

Mr

 Fencing of project area by drum sheet or Tarjja
 Limiting the construction activities and stocking
within the project boundary

Deterioration of soil and ground
water quality by leakage of oil, fuels
and hazardous chemicals from tank
or storage

 Harmful effluents and waste leakage from oil and
chemical tank or storage must be controlled strictly
M

 Wastes or used oil must be stored in a designated
area for disposal through authorized vendors
 Measures must be undertaken for fire suppression
and the neutralization and collection of any spilled
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Contractor

In
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Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

materials
 Treatment plant must be installed
 Provide training and awareness building program to
the labors and professionals.
Mitigation measures for controlling impacts on Fisheries
 Avoid fish breeding season during construction
works (if possible)

Impact on fish habitats due to land
development activities, traffic
movements, oil and chemical spilling

 Most excavation, backfilling, and site grading will be
undertaken during the dry season. Sediment should
be trapped on-site using sediment fences and traps
and basins, and by preventing the off-site movement
of coarse material.
M

 Alternate sourcing of sand other than river bed
dredging.

BPDB/JV
Company/
EPC
Contractor

Mr

 Enforcing the speed restriction and regular
maintenance to control noise, dust generation.
 Oil spillage from vehicle/water vessel must be
controlled

Impacts on spawning and nursing
habitats due to clearance of
Mangrove

 Construction contractors must be instructed to avoid
tree cutting wherever possible.
M

 Contractors will also be required to supply cooking
fuel to the workers’ camp to avoid tree cutting.
 Minimize the disturbance of habitats in the inter-tidal
zones
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BPDB/JV
Company/
EPC
Contractor

Mr

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

 Mangrove plantation will facilitate fish habitat to
compensate indirectly the habitat loss in project
area
Impact on Fish migration due to land
development activities and intensive
traffic movement

M

Impact on Fish diversity due to
change in fish habitats, spawning,
etc

Mr

Shifting of fish species to avoid the
obnoxious environment and
disturbance in the migration channel

Mr

Reduction of open water fish
production due to disposal of waste
within ECR 1997 limit

Mr

 Avoid construction works (if possible) during fish
breeding season. Generally, April to July for common
fish and Sept-October and March to May for Hilsa
spawning migration, should be avoided for
construction work
 Fish conservatory (sanctuary) must be established at
a safe zone.
 Enforce banning of fishing activity within the
sanctuary zone

 EMP for effluent discharge, waste water discharge,
construction material disposal and traffic movement
must be followed

BPDB/JV
Company/
EPC
Contractor

In

BPDB/JV
Company/
EPC
Contractor/
DoF

In

BPDB/JV
Company/
EPC
Contractor,
DoF, DoE, JV
Company

In

In

Mitigation measures for conserving Ecosystem
Impact on habitat quality and
ecosystem health due to deposition
of SPM generated from construction
activities

Mr

 Implement On-site Waste and Air quality
Management Plan
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BPDB/JV
Company/
EPC
Contractor

In

Mitigation of impacts

Consequence 10
with no mitigation
measures adopted

Impact

Impact on habitat quality due to
disposal of construction waste
Impact on benthic habitat due to soil
extraction from the Passur river

Loss of ecosystem habitat due to site
establishment activities

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Mr

M

In
 Limiting dredging activities within defined area if
possible

 Limiting vegetation clearance and base stripping
within project boundary
Mr

Consequence with
mitigation
measures adopted

 Protect existing Mangrove strip along the Passur
River

As above

Mr

As above and
In
DoE

 Mangrove plantation program along Maidara river
Disturbance to Dolphin colony in
Passur and Maidara River

M

 Avoid soil extraction activities during surfacing and
swimming time of Dolphin i.e. at dawn and evening
 Dolphin conservation program may be implemented
 Restrict night lights at places where necessary

Disturbance to nocturnal animal due
to lighting in construction site

Mr

 Keep provision of outdoor lights with shade directed
downwards
 Cut-off time to switch off unnecessary lights at night

As above and
Mr
DoE
BPDB/JV
Company/
EPC
Contractor

In

BPDB,
contractor,
NGOs

Sg (positive)

Measures for enhancing Socioeconomic condition
Possibility
opportunities

of

employment

M (positive)

 The labor recruitment policy must be formulated in
such a way that the local laborers can easily get
chance of employment in the power plant project
 Gov/NGOs need to provide support skill development
323

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

BPDB
in
association
with
LGED
and RHD

++Sg (positive)

program and income generation activities to local
people
Impact on communication: the
communication may be developed

+Sg (positive)

 For the increased movement of people and heavy
vehicles the road networks must be developed

Measures for controlling negative impacts on socioeconomic

Imposing
the
pressure
and
disturbance to the existing watersanitation facilities

Mr

 Manage separate water and sanitation facilities for
the construction workers in the project area so that
they cannot make any disturbance to the existing
facilities of the local people
 Provision of appropriate water supply and sanitation
facilities at construction site as well as labor sheds
 Provision of rain water harvesting system at
construction site as well as labor sheds

Shifting or losing of occupation due
to land occupation

M

 To mitigate the sudden loss of habitat and
occupation, the displaced people must be
compensated and rehabilitated for their income
restoration and poverty reduction
 PAPs must be preferred in project related
employment

Occupational health hazard

Mr

 Arrangements of gloves, helmets, sunglasses and
other tools, dresses & uniforms for each worker so
that the workers can keep themselves safe from any
kinds of accident
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BPDB/JV
Company/
EPC
Contractor/
DPHE

In

BPDB/JV
Company/
EPC
Contractor ,
DC Bagerhat

Mr

BPDB/JV
Company/
EPC
Contractor/

In

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

Civil Surgeon
office,
Bagerhat
Post-construction/Operation phase
Air Pollution Control
Rise of local air temperature due to
heat emission through stack

Mr

Rise of local air temperature during
accidental fire or explosion event

M

Generation of fugitive particulate
matter

Mr

Emission of SO2, NOx within ECR
1997 limit

Mr

Emission of CO, CO2

Sg

 The plant equipment must be performance tested
during commissioning phase to ensure that standard
has been maintained

In
Mr

 Regular inspection and maintenance of boiler,
pressure parts, FD and ID fans and ash separation
and handling system, and other ancillaries
 ESP, De-NOx systems, Dust suppression systems
must be operated to arrest the air pollutants

BPDB/JV
Company

In
In

 Safety and emergency plan for accidental hazard
 Remote monitoring and control of total production
process

M

 Regular maintenance and overwhelming as per
design specification
Noise control
 Plant must be designed so as to ensure Bangladesh’s
standard of emission

Noise generation

M

 275m stack height and high velocity of plume
(minimum 20m/s) should be maintained
 Discharge of emissions through stack must be
directed vertically upward without any impedance or
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BPDB/JV
Company

In

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

hindrance
 Provision of buffer zone and green belt must be
developed
 Maintain coal quality of low Sulfur content as
stipulated in project description
 Maintain DoE standard of Noise level
 Provision of buffer zone
 Provision of green belt through tree plantation
 Construct high and thick boundary wall that could
act as noise damper
 Noise insulation should be implemented surrounding
the turbine and generator casing
 Noise dumper/insulator must be installed around the
casing of conveyor belt
 Introduce and enforce vehicle speed limit
 Switch off / throttle down all vehicle and engine of
vessel when not in use
Controlling waste generation and its impacts

Waste generation and discharge to
natural environment

Mr

 On site, waste collection and disposal system must
be provided by municipality of Bagerhat through
Rampal Upazila administration.
 Dust control mechanism must be utilized for Ash
handling and coal handling system
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BPDB/JV
Company

In

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

 Provision of different waste bin with color code for
different waste (recyclable, reusable, biodegradable,
hazardous, etc) in road side, parking places, office,
eco-parks, and other official and public places in the
plant site.
 Provision of waste management department with
given responsibility of waste collection, hauling,
disposal and overall management and the
department must be vested under Environmental
quality and Safety Management wings
 Provision of regular awareness building meeting of
programs
 Not to import coal containing heavy metal more than
the normal concentration

Heavy metal pollution

 Improve heavy metal filtering technologies at every
steps

M

Mr

 Strictly monitoring the concentration of heavy metal
from each of the by products
 Regular monitoring of the heavy metal concentration
potential areas around the project site
Controlling impacts on water resources

Impact on Passur River flow due
water withdrawal

 Provision of Rain Water harvesting System
Mr

 Water reuse and recycling
 Water conservation program
327

BPDB/JV
Company

In

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Surface Water Quality

 Ash from coal can contaminate
water bodies.

 Provide closed system facilities to minimize emission
of effluents from power plant area
Mr

 Effluent treatment plant must be constructed in the
project site

BPDB/JV
Company

In

 Proper ash management and reuse plan must be
initiated for sustainable resource management

Ground water quality

Obstruction on tidal inundation

Consequence with
mitigation
measures adopted

 Green building concept must be initiated in
preparation of residential plan to minimize the
emissions of effluent

 Oil spillage from maintenance
workshops

Tidal Inundation:

Responsible
Institution
(s)

 Try to maximum resue or recycle the treated water
before final disposal

 Deteriorate surface water quality
by domestic waste effluent from
residential area of power plant

 Deterioration of ground water
quality by leakage of oil and
chemical from tank or storage.

Compensation/

 Direct emission of harmful effluents and waste from
power plant must be restricted.

 Surface water may be
contaminated by coal residues due
to wash off from storage.
 Change of river water quality due
to effluent discharge within ECR
1997 standard.

Mitigation/
Enhancement/
Contingency measure

M

 Ground water must be free from any harmful
effluents and wastes leakage from oil and chemical
BPDB/JV
tank or storage through seepage
Company
 Provide training and awareness building program to
the labors and professionals
 Any structure in connection with power plant project
should not be designed on the way of tidal creeks

Mr

 During construction work, the bed of tidal creeks
must be clear for easy tidal water movement
 Proper guide lines must be developed for Operation
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BPDB/JV
Company

Mr

In

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

BPDB/JV
Company

In

& Maintenance facilities
 Any structure in connection with power plant project
should not be designed on the way of Kaigar Daskati
tidal creeks
 During construction work, the bed of creeks must be
clear for rain water movement

Drainage congestion and Water
Logging

M

 In Kaigar Daskati area

 Proper guide lines must be strictly followed for
Operation & Maintenance facilities
 Keep proper facilities to make runoff without any
encroachment in its way
 Proper set back rules and regulations in connection
with river system management must be strictly
followed in Operation & Maintenance period
 Keep river free from any encroachment and
obstruction

Erosion and Accretion
 River bank erosion may occur for
wave action due to frequent
movement of feeder vessels in
Passur river from Akram point to
project site.

M

 Bank protection measures (mangrove plantation,
controlling vessel speed, etc) must be taken under
consideration

BWDB/
BPDB/JV
Company

Mr

Controlling impacts on Land and Agriculture
Rate of solid waste specially coal
burned ash and other domestic and

M

 Advanced technique should be initiated for ash
management and reuse
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BPDB/JV

In

Mitigation of impacts

Consequence 10
with no mitigation
measures adopted

Impact
industrial
increase.

waste

production

may

Mitigation/
Enhancement/
Contingency measure

Compensation/

 Temporary waste dumping facilities on site and
permanent waste dumping facilities off site

Soil fertility might be reduced due to
deposition of ash or disposal of solid
waste

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

Company/
DAE

 Fly ash (dry form) generated from the plant should
be commercially utilized to maximum extent possible
 Unutilized fly ash must be transferred from the silo
in wet form and stored in the ash pond until suitable
users are identified.
 Bottom ash must be collected in wet form and
should be stored in the ash dyke until suitable users
are identified

Crop damage may increase by pest
infestation due to lighting of the
plant area
Rise of Crop Production due to
deposition of ash or utilization of ash

Crop Damage due to dry and wet
deposition of Sox and NOx (to be
emitted within the limit of ECR 1997)

Mr

M (positive)

 Pest infestation can be minimized by Integrated Pest
Management (IPM) through “Light Trap”
 Proper training to the farmer on using fly ash in
agricultural field

DAE

In

DAE

Sg (positive)

 Conducting awareness building program regularly

Mr

 Flue gas desulfurization scrubbing systems, which
use lime to remove the sulfur dioxide, and steam
injection method to reduce the NOx emission, can
reduce or eliminate the likelihood of acid rain.

JV Company/
In
DAE

 Adoption of air quality management plan
Controlling impacts on Fisheries
Disturbance to Fish habitat due to
water abstraction from river and

Mr

 The water supply pipeline intake point from the
feeder canal should be provided with sufficient
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BPDB/JV
Company

In

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

traffic movements

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

screening to filter out larger aquatic organisms (e.g.,
fish, frogs, and toads) and foreign matter,
preventing this material from being drawn into the
pumps
 Drum screens need to be adopted in order to limit
the entrainment of fish in the cooling water system
and intake velocities should be as low as possible.
 The water velocity in the intake channel must be
less than 0.5 m/s in normal conditions.
 Temporary water reservoir can be built for water
storage rather than direct abstraction from river.
 Monitoring must be continued to ensure the
deterrents are working effectively.

Disturbance to fish habitat due to oil
and chemical spilling, accidental
discharge and effluents from
different units of the plant.

M

 On-site wastewater must be treated to achieve
maximum reuse and recycling.
 Leftover wastewater must be used to irrigate on-site
vegetation throughout the year except in monsoon.
 Enforcement of ECR 1997, IMO Conventions,
MARPOL, etc

Disturbance on Fish migration due to
coal transportation, coal handling,
Ash disposal and other water way
traffic movement

M

 Spot check of shipping and barging activities by
relevant agencies.
 Ash must be handled in dry form, using a closed
circuit pneumatic mechanism, and directly loaded
into enclosed trucks through ash silos.
 Fly ash must be collected in dry form. Fly ash
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BPDB/JV
Company

In

JV Company/
Coal
Transportatio
n
agency/MPA,
BIWTA/DG
Shipping/DoF

Mr

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

JV Company,
DoF, DoE

In

 EMP measures for effluent discharge, and traffic
movement must be followed

JV Company,
DoF, DoE

In

 All the above mentioned EMP measure for fisheries

JV Company,
DoF, DoE and
other
mentioned
above

In

Mitigation/
Enhancement/
Contingency measure

Compensation/

generated from the plant should be commercially
utilized to the maximum extent possible in industries
such as cement and ash brick manufacture, road
construction, pavement laying, and fly ash
aggregates production.

Impact on Fish diversity due to minor
changes on fish habitats, spawning
ground, etc

Mr

Shifting of fish species to avoid the
obnoxious environment and
disturbance in the migration channel

In

Reduction of overall fish production

 Rehabilitation of fish and shrimp habitats by
conserving and protecting existing fish nursing
ground by extending the existing mangrove forest
area other than power plant area.
 Enforcement of fishing ban in the mangrove forest
areas during breeding/nursing period

M

Measures for controlling impacts on Ecosystem
Impact on ecosystem habitat quality
and ecosystem health due to
deposition fly ash during accidental
release

Mr

 Implement Air quality Management Plan

BPDB/
Company

Impact on Mangrove habitat of

Mr

 Enforce the relevant law of restricting Ballast water

JV Company/ In
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JV

In

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Sundarbans due to seldom ballast
water dumping, oil spillage and
dropping of coal during coal
transportation

Mitigation/
Enhancement/
Contingency measure

Compensation/

Dumping in Sundarbans territory
 Enforce existing law of controlling oil spillage
 Monitoring activities of the foreign ships during coal
transportation
 Establish check post for monitoring activities of
foreign ships during coal transportation
 Limiting coal spillage and escapee during unloading
to feeder vessel/lighter vessel

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

Coal
Transportatio
n
agency/MPA,
BIWTA/DG
Shipping/
Forest
Department

 Follow standard practice for shipping and barging
operation
 Restrict blowing of whistle within Sundarbans
Territory
Disturbance to wildlife due to noise
generation from water vessel during
coal transportation and increase river
traffic across the Sundarbans

M

 Introduce speed limitation for vessel in Sundarbans
Territory
 Anchorage must be allowed at particular location
within the Sundarbans area
 Enforce Forest Protection Acts
 Restrict blowing of whistle near bird colony

Disturbance to migratory birds due
to coal transportation

M

Disturbance to Dolphin colony in
Sundarbans and Passur river

M

 Awareness building
 Restrict trapping, killing of migratory birds and local
aquatic birds
 Strictly no trapping and killing of Dolphin
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JV Company/ Mr
Coal
Transportatio
n
agency/MPA,
BIWTA/DG
Shipping/
Forest
Mr
Department

Mr

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

 Plan measures for accidental oil spillage, refueling
 Anchorage of water vessel only in designated sites
 Adoption of Dolphin Conservation Program
Disturbance to nocturnal animal due
to lighting in project area

Disturbance to nocturnal animal in
Sundarbans due to lighting of water
vessel

 Restrict night lights at places where necessary
 Outdoor lights with shade directed downwards

M

In

 Cut-off time to switch off unnecessary lights at night
 Restrict outside lighting of the water vessel during
navigation across the Sundarbans
M

In

 Restrict the beaming of searchlight on Forest area
 Use low beam of searchlight during navigation
across the Sundarbans
Measures for enhancing better socio-economic condition

Employment opportunities

M (positive)

 The local labors should be recruited permanently
and temporarily in both technical and non-technical
posts. Some posts should be reserved for the local
workers. This recruitment may help to reduce the
poverty status of the whole study area.

BPDB/
Company

JV

Sg

 At least 10% of the jobs (non-hazardous) in the
power plant must be reserved for women.
Induced infrastructural development,
rural and regional development

Sg (positive)

 Concerned government department like Khulna
Development Authority, Bagerhat District Parishad,
Rampal Upazila Parishad, LGED, RHD, MPA, Rail Way
Department, etc must guide the induced
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Mentioned
Govt.
Department

Ct (positive)

Mitigation of impacts

Consequence 10
with no mitigation
measures adopted

Impact

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

BPDB,
GoB

Sg (Positive)

development. The existing development plans,
Master plans might be improved in harmony with the
project.

Rural Electrification

M (positive)

 Development of electric transmission and distribution
line, priority of local and displaced people in
providing electricity, priority in providing electricity
for irrigation water pump for local people

REB,

 Integrated planning
 Priority of local people in employment opportunity
Poverty reduction

M (Positive)

 Extension of social safety nets for affected people
and people under exposure of plant possessed risk

DC
office,
Bagerhat,
Sg (Positive)
TNO
office
Rampal, GOB

 Monitoring NGO’s activities
Measures for controlling impacts on socio-economy
 Limiting cooling tower drift using eliminator as per
world standard
 Use biocides to prevent bacterial contamination
Outbreak
of
Pneumonia
contaminated Cooling tower

from

Mr

 Maintenance of cooling tower as per Manufacturer
guideline
 Strong monitoring of bacterial contamination in
cooling tower
 Community health monitoring within 10 km radius of
cooling tower
 Establish communication with nearby hospital to
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BPDB/
Company

JV

In

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

DC
Bagerhat

Mr

keep record of pneumonia affected patient to
monitor outbreak of Pneumonia

High land price

 Both the land acquisition and economic development
of the area for the project implementation may
cause the higher price of land. If the displaced
people are not provided with compensation properly
the poor displaced people will not be able to
purchase land in compliance with the market price of
land. Their land compensation must be equivalent to
the market price. They also deserve additional
resettlement support for their income restoration.

M

of

Coal Transportation, Transshipment and Handling
 Adoption of Dust suppression system

Increase of SPM in local air quality

M

 The vessel to be engaged must comply with
international and national standards
 Adopt enclose system for coal unloading and
transportation (through conveyor belt)
 Maintain ECR 1997, IMO Conventions, MARPOL, etc
 Restrict blowing of whistle within Sundarbans
Territory

Noise generation

M

 Switch off / throttle down all equipment and
Machinery when not in use
 Introduce speed limit for vessel in Sundarbans
Territory
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JV Company/
Coal
Transportatio
n
agent/
MPA/DG
Shipping/BIW
TA

Mr

Mr

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

 Anchorage must be allowed at selected location
within the Sundarbans area
 Enforce Forest Protection Acts
 Limit dropping of coal and escapee during unloading
to feeder vessel/lighter vessel

Deterioration of river water quality

M

 Ensure no dumping of ballast water, no oil spillage,
no discharge of waste water, no waste dumping

Mr

 Practice of dust suppression to moisten the coal, not
to wet the coal
 Introduce speed limit of coal transportation vessel
JV Company/
Coal
Transportatio
n
agent/
MPA/DG
Shipping/BIW
TA /BWDB

In

JV Company/
Coal
Transportatio
 All vessel must be provided with GPS, radar and
n
agent/
other electronic navigation systems to prevent
MPA/DG
grounding or collisions, such as depth sounder, radar Shipping/BIW
and radio equipment for communication
TA
/Coast

M

 Keep vessel speed in between 7 knots to 8 knots
Wave erosion

Mr

 Plant mangrove forest along the bank of rivers
vulnerable to wave erosion
 Plant and conserve native mangrove plants along
the River bank of coal transportation rout across the
Sundarbans
 Regular monitoring of erosion
 Proper training for vessel crews, traffic inspectors, in
charges, and other concerned professionals

Increase river traffic accident

M
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Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

 All vessel should comply with rules and regulation of
IMO, Port authority, BIWTA and national laws of
safety, and environmental conservations

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

Guard

 Ensure that port/coal terminal inspector,
environment and safety manager are available.
 Awareness building for fisher and facilitate the fisher
to use nets/boats provided with signals and marking
Impact on Fish resources

M

 Reduce speed if net is seen

Mr

 Ensure no dumping of ballast water, no oil spillage,
no discharge of waste water, no waste dumping
 Ensure enforcement of ECR, 1997, Forest Protection
Act, and other rules, regulation and treaties for
conserving Sundarbans
 Ensure no dumping of ballast water, no oil spillage,
no discharge of waste water, no waste dumping
Impact on Sundarbans Ecosystem
and wildlife

M

 Restrict outside lighting of the water vessel during
navigation across the Sundarbans
 Restrict the beaming of searchlight in Forest area,
Use low beam of searchlight during navigation
across the Sundarbans
 Limiting dropping of coal and escapee during
unloading to feeder vessel/lighter vessel
 Restrict blowing of whistle within Sundarbans
Territory
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JV Company/
Coal
Transportatio
n
agent/
MPA/DG
Shipping/BIW
TA
/DoF/FD/DoE Mr
/ Coast Guard

Mitigation of impacts

Impact

Consequence 10
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Compensation/

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

Responsible
Institution
(s)

Consequence with
mitigation
measures adopted

 Introduce speed limitation (7 – 8 knot) for vessel in
Sundarbans Territory
 Anchorage of water vessel only in designated sites
 Adoption of Dolphin Conservation Program
 Monitoring activities of the Foreign ships during coal
transportation
 Establish check post for monitoring activities of
Foreign ships during coal transportation
Impact

Consequence 11
with no mitigation
measures adopted

Mitigation/
Enhancement/
Contingency measure

Note: Here, the role of DoE would be as a regulatory authority on the behalf of GOB.

11

Consequence: In- Insignificant, Mr- Minor, M- Moderate, Sg- Significant, Ct- Catastrophic
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Compensation/

Mitigation of impacts

Code
D
Id
S
L
Lo
W
R
Ir

In
Mr
M
Sg

Meaning
Direct Impact
Indirect Impact
Short Term
Long term
Localized
Widespread
Reversible
Irreversible
Likelihood
Frequent
Likely
Occasional
Seldom
Rare
Consequence
Insignificant
Minor
Moderate
Significant

Ct

Catastrophic

Fr
Lk
O
Sl
Rr

Legend (Word Scale)
Definition
Directly related with project activities
Resultant of any other impacts
Impact occurs only for a particular time
No particular time, it may extends project life time
Impact is limited within the study area
Impact spreads outside the study area also
If the loss can be recoverable through implementing EMP or by naturally
If the loss cannot be recoverable
Consequence occurs before, during and after the project implementation
Conditions may allow the consequence to occur during the project lifetime
Exceptional consequences to occur within the project lifetime
Conditions do not seem to occur any consequence except some extreme cases
Reasonable to expect that the consequence will not occur though it has rare possibility to occur
Defined based on combination of the nature mentioned above
No significant negative impact
Localized short term degradation of Environmental quality
Localized long term/ short term, widespread and reversible loss of environmental quality
Widespread, long term and reversible loss of environmental quality or Local Long term, irreversible loss of
environment
Widespread, long term and irreversible loss of environmental quality
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Hazard and Risk Assessment

Chapter 11: Hazard and Risk Assessment
11.1

Introduction

The hazard and risk assessment including occupational hazard and safety analysis have
been carried out based on the hazard and risk assessment carried out. In the EIA, 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. Incorporating these measures and safety plan in design,
planning and operational procedure of the proposed power plant the potential hazard points
can be eliminated.
11.2

Hazard assessment process

Attempt has been made to identify and evaluate the potential points of the hazards with
possible safety plan. The assessment also includes occupational hazard and safety analysis.
Steps followed in this assessment are mentioned below:
1. Identification of potential hazard points
2. Hazard cause identification
3. Consequences of exposure
4. Risk management
5. Safety plan
The hazard assessment was carried out based on the experience gained through visiting
Barapukuria Coal based thermal power plant, expert opinion and secondary literature. Effort
was made to identify the potential hazards possessed by the proposed thermal power plant.
Cause and consequence analysis was carried out to identify the root cause and potential
consequence. Apart from the hazard assessment, remedial measures for safety were
suggested.
11.3

Hazard categorization and potential hazard points

11.3.1 Plant construction and operation
The potential hazards associated with the plant construction and operation screened
preliminary assessment have been categorized for identifying the root cause and
consequences. The potential hazard points are listed in Table 11.1.
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Table 11.1: Potential hazard points possessed in proposed coal based thermal
power plant
Hazard category
Mechanical
Electrical

Hazard points
Turbine and its ancillary components
Generator and its ancillary components
Cable gallery
Power transformer
Switchyard
230KV switchyard control room
230KV transmission line
Boiler and its pressure parts
Live steam line
Fuel stockpile (Heavy fuel and coal)
Chemical storage
Discharge of Sulfuric acid from SOx absorber
Blocked filter
Non-functional ESP
Non-functional NOx absorber
Non-functional dematerialized water and
waste water treatment plant
Non-functional air circulating system
Non-functional lightning arrestor
Safe working place

Fire and Explosion

Toxic/Carcinogenic chemical exposure
Failure mode hazard

11.3.2 Coal transportation and handling
Coal carrying vessel of 80,000 DWT will anchor at Akram Point from where further
transshipment up to project site shall be made through purpose built coal carrying barge of
8,000 to 10,000 DWT. Ship to ship transfer (mother vessel to lighter vessel) shall be done
by crane of the mother vessel or by floating crane. The coal transportation route will follow
the existing navigational route of the Mongla Port Authority in close proximity of Sundarbans
World Heritage site and reserve forest as well. Hazard and risk assessment have been
carried out for smooth operation of the coal transportation ensuring environmental safety.
Through preliminary assessment process the following hazards have been identified in Table
11.2.
Table 11.2 Potential hazards associated with coal transportation and handling
Hazard category
Fuel Spillage

Discharge/Spillage of fuel/oily water
Coal pollution

Coal dust

Hazard points
Floating Crane (FC)/Floating Transfer Vessel (FTV)
Purpose built Coal Carrying Barge
Mother Vessel
Wrecks/collision
Floating Transfer Vessel (during adverse climate)
Project site stockyard (during adverse climate)
Wrecks
Ship holds
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Hazard category

Fire

Vessel capsizing

Wave erosion
Injuries and fatalities

11.4

Hazard points
Floating Transfer Vessel
Unloading/loading operation
Project site stockyard
Ship holds
Floating Transfer Vessel
Project site stockyard
Mongla Port Fare Way buoy
Approach to Sundarbans
Anchorage area at Akram Point
Mooring area at Project site Coal Terminal
Erosion vulnerable place of river bank
Mother vessel
Barge
Coal terminal

Hazard assessment and consequence analysis

The potential hazards, root causes and the consequences were identified through hazard
assessment. The hazards points were identified for pre-construction, construction and postconstruction stages. Moreover, specific safety measures were identified for each of the
identified hazards. Given the scope of EIA study, the findings of the hazard assessment with
suggested safety plans are presented in Tables 11.3 and Table 11.4.
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Table 11.3: Hazard assessment for the proposed power plant construction and operation

Hazard point

Use

Potential
hazard

Root causes

Consequences

Pre-construction
Machinery and Site
clearance
Unconsciousness,
Health injury, life loss
Accident
equipment
activities
mechanical failure,
Construction
Construction
of
building,
steel
structure and its Falling
during Unconsciousness,
High heights
Health injury, life loss
foundation,
works
equipment failure,
painting
works,
drilling work, etc
Noise
from
engine
running, tire friction,
Motor vehicle
transportation
Noise, accident
Hydraulic
horn, Health injury, life loss
Mechanical
failure,
unconsciousness,
Cutting
welding

Handling
hazardous
chemical

Burning,
and For
construction
electrocution
purpose

of For
construction Accidental
and
storage release,
purposes
explosion

Suggested safety
measures
Regular
inspection
and
maintenance. Use of PPEs

Fall protection, use of PPE,
awareness

Traffic
safety
measures,
regular checking, servicing
and maintenance of vehicle,
awareness

Proper
training,
PPE,
awareness, warning signal for
passerby and adoption of
welding standard practice.
Regular
maintenance
of
Accidental
failure,
equipment, careful handling,
Health injury, life loss,
mechanical failure of
following safety procedure,
loss of environmental
handling
equipment,
labeling
of
chemical
quality
unconsciousness
specification and potential
hazards, keeping Material
Electric failure, lack of
training, exposure to Eye injury, health injury
workers and passerby
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Hazard point

Use

Potential
hazard

Root causes

Consequences

Suggested safety
measures
Safety Data sheet

Operation
Converts pressure
Turbine and its and temperature of
ancillary
the
generated
components
steam
into
mechanical energy
Circulating
Pump water from
cooling water
river to cooling
pump station
system
Converts
mechanical energy
Generator
into
electrical
energy

Cable gallery

Power
transformer

Mechanical
fire hazard

and

Mechanical,
electrical,
fire
hazard and short
circuit, noise
Fire in cables
Transmit electricity galleries, short
from generator to circuit in control
unit transformer
room and switch
gears,
High
voltage
Fire
(230KV)
power
explosion
transmission

Health injury, loss of
life,
loss
of
Environmental quality &
damage of equipment.

Mechanical failure

Mechanical
electrical failure,

and

Safe
design,
regular
inspection,
continuous
monitoring,
computerized
controlling
system
and
monitoring. Installation of fire
defense and fighting systems.

Health injury, loss of life
&
damage
of As above
equipment.

Fire
hazard,
As above,
Mechanical/electrical
Proper ventilation system,
Health injury, loss of life
failure in generator,
insulation of cables with non& damage of Cables.
malfunction
of
inflammable fire resistance
ventilation system
sealing materials
Maintaining of the specific
Health injury, loss of life
Electric short circuit,
standard for all electric
and
loss of environmental
lightning, External fire
fittings and cables, insulation
quality & damage of
hazard, etc
of covering of electric cable
equipment.
with non-inflammable fire
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Hazard point

Use

Potential
hazard

Root causes

Electric
fire,
electrocution of
the workers and
Open air power passerby due to External fire, electrical
Switchyard
transmission
exposure
to failure, lightning, etc
generated
magnetic
field
and electric field
Controlling
and
230KV
Electric fire in
monitoring
the
Electrical
failure,
Switchyard
cable gallery and
power transmitting
external fire
control room
switch
system
Failure of the water
pumps,
busting
of
furnace
and
pressurized
pipes,
Coal
combustion Fire
(near contaminant present in
Boiler
and
accidental
and
steam burner) steam, fuel,
pressure parts
leakage, lack of heat
generation
explosion
sink for combustion
process
and
non
functional safety and
by pass valve.
Compressed air Operate, pressure Explosion
Mechanical failure of
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Consequences

Health hazard, loss of
life.
Loss
of
environmental
quality
from
induced
fire
hazards
including
damage of equipment
and accessories.

As above

Suggested safety
measures
resistance sealing materials.
Installation of fire fighting
system
including
water
deluge System.
As mentioned above for
power transformer,
Installation of light arrestor,
keeping safe distance from
right of way, fencing, warning
signal, fire fighting system
and portable fire extinguisher.
As mentioned above for
power gallery and power
transformer,

Control system to monitor
Incomplete combustion, and regulate temperature,
equipment
damage, intake air, and furnace
health injury, life loss, system.
environmental
Monitoring fuel quality &
degradation,
safety system. Provision of
fire fighting and safety

Equipment

damage, Safety bulb, limited entry, use

Hazard and risk assessment

Hazard point
system
pipeline

and bulb, switch and
control system

Live steam line

Fuel stockpile

Water
pretreatment,
treatment
and
waste
water
treatment plant

Chemical storage

Different oil
system

Use

Potential
hazard

Root causes
safety switch and bulbs

Blocking
of
line,
Flows live high
Explosion, High throttled valve, line
pressure
steam
pressure steam rupture and pressure
from
boiler
to
build-up,
loss at the weaker
turbine
points
Fire hazard and Quality deviation of
Fuel supply to the explosion,
self coal,
lack
of
combustions in maintenance of storage
boiler
coal stock pile
system and monitoring
Produce clarified,
dematerialized
Chemical spillage and
water for steam
accidental
generation
and Chemical hazard misuse,
treat
effluent
release
water
before
discharge
Use
for
water
Toxic accidental
treatment
in
release due to
different phases of
multifunction of Chemical
spill
and
dematerialized
equipment
& misuse
water,
cooling
callousness
of
water and potable
operator.
water.
Different
bearing Fire, mechanical Failure of temperature
cooling,
failure of any monitoring system
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Consequences
health injury

Suggested safety
measures
of PPE, Control system to
monitor required pressure at
different points.

Regular
monitoring
and
Damage to equipment, testing of all pipe lines.
health injury
Provision of fire fighting and
safety
Availability of appropriate fire
Damage to equipment,
hydrant with auto water
Health injury, Loss of air
sprinkler
and
regular
quality
monitoring
Chemical use safety, Limited
Health injury, Loss of entry, use of PPE, available
life, degradation of air, spill kits in case of accident,
water and soil quality
safety shower, eye wash and
first aid facilities

Damage to equipment,
Health injury, Loss of
life, degradation of air,
water and soil quality

Limited entry in storage, PPE,
available spill kits in case of
accident, safety shower, eye
wash and first aid facilities

Damage to equipment, Continuous monitoring, safety
Health injury, Loss of bulb, safety measures for fire
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Hazard point

SOx absorber
Blocked filters
(Particulate filter
system)
Non-functional
ESP
Air circulating
system

Non-functional
lightning arrestor

Lack of safe
working
condition

Use

Potential
hazard
equipment
or
parts, oil spillage

Root causes

Use for maintaining
Toxic accidental
rate
of
sulfur
release,
Air
emission as per
pollution
design standard
Toxic
gas
Filter out particles release,
during combustion
Atmospheric
pollution

Discharge of sulfuric
acid due to technical
failure
in
sulfur
absorption system
Generation of excess
coarse size particles
due
to
incomplete
combustion of coal
Malfunction of device
Remove
fine Toxic accidental
and equipment failure,
particulate fly ash
release
lack of monitoring

Suggested safety
measures
life, degradation of air, hazards and oil spillage
water and soil quality
Consequences

Damage of air quality as Regular
monitoring
of
well as surrounding absorption system and quality
ecosystem
of coal
Hazard to human health Regular maintenance, alert
and
surrounding temperature, oxygen and CO
environment
alarms

Equipment damage and
environmental
degradation
Equipment damage and
Use for generated Non-functional
Failures
of
fans, risk to human health
air flow both into air
circulating
incomplete combustion and
surrounding
and out of boiler
system
environment
To arrest thunder
and
keep
the
equipment safe
To
maintain
accident
free
working
atmosphere

Proper
monitoring
of
combustion
process
and
functioning of boiler.
Regular maintenance and
monitoring control system,
functioning of FD, ID Fans
and vacuum systems.
Regular
testing
and
Equipment damage and maintenance following the
Risk of lightning Malfunction
electric fire, short circuit specification provided by the
manufacturer
Keeping
all
safety
&
Due to unsafe working
Risk of major,
Health
injury, precaution measures in order,
condition
and
minor & fatal
Electrocution, organ loss maintaining first aid & well
unawareness
of
accident
including death
equipped
primary
health
workforce
centre
&
training
on
awareness.
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Table 11.4: Hazard assessment for coal transportation and handling
Hazard Point

Root Cause

Potential hazard

Consequences


Fuel
spillage
from
FC/FTV
during refueling

 Unskilled operation
of refueling
 Mechanical failure
 Ignorance
of
operational
procedure,
principal
 Ignorance of Rules
and Regulations

 Spillage of
heavy oil/light
oil during
refueling of
FC/FTV

 The spilled oil
will
be
transported by
prevailing wind
and tide. During
dry
season
northwesterly
wind
is
dominant
that
will
transport
the
spilled
towards Bay of
Bengal.
The
transportation
time will depend
on wind speed
and
tidal
condition.
Oil
spillage
may
have impact on
marine
and
Sundarbans
ecosystem.
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Suggested Safety
measures
The fuel suppliers shall
practice standard
refuelling and operating
procedure to be specified
by the BPDB/coal
transportation agency in
tender document
The suppliers should be
well trained and equipped
The responsible agencies
(DoE, MPA, DG Shipping,
BPDB. etc) shall inspect
and spot check the
operation periodically.
Environmental Rules and
Regulations of the
Country and IMO
conventions shall have to
be obliged by the
suppliers.
DG Shipping, BIWTA and
MPA shall enforce and
monitor the relevant
rules and regulation to
ensure best operation
practice.
MPA should prepare an
Emergency Response
Plan provided with

Remarks

Spillage of fuel during
refueling is very rare in
Mongla
Port
Region.
There is no recorded
significant incident of fuel
spillage during refueling
in Mongla Port. If the
suggested
safety
measures are followed
properly
during
operation, the possibility
of the hazard would be
very low.
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Hazard Point

Root Cause






Ship
Collision/wrecks

Unskilled operation
Poor loading
Poor ship condition
Extreme weather
condition
 Mechanical failure
 Ignorance
of
navigational
signals,
warning
and safety laws

Potential hazard

 Discharge
of
oil/oily water
 Coal Pollution
 Injuries
or
fatalities
of
employees
 Navigational
obstruction

Consequences

 The spilled oil
will
be
transported by
prevailing wind
and tide. During
dry
season
northwesterly
wind
is
dominant
that
will
transport
the
spilled
towards Bay of
Bengal.
The
transportation
time will depend
on wind speed
and
tidal
condition.
Oil
spillage
may
have impact on
marine
and
Sundarbans
ecosystem.
 Wrecks
might
obstruct
navigational
activities if not
rescued
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Suggested Safety
measures
emergency response
equipments
 Tender documents for
Coal
Transportation
shall
include
specifications of Ships
and Barges
 All the coal carrying
vessels shall be certified
and monitored by DG
Shipping and IMO
 Standard
operating
procedures (SOPs) for
loading and handling of
coal to be specified by
the Coal Transportation
Agency
shall
be
followed
 Mother Vessel shall be
guided by the facilities
of MPA
 The barges shall be
navigated by Certified
Master Pilots
 Periodical training shall
be provided by the coal
transportation agencies
 Cooperation
between
GoB departments to
develop, implement and

Remarks

The Passur river is
comparatively
safe
navigation
route
considering
river
bathymetry,
bed
material, wave condition,
etc. Akram point is also
very
safe
place
to
anchor.
There is no record of ship
collision in the Mongla
region in last 10 years.
During peak generation,
only 5-6 mother vessels
shall come in a month.
Hence, probability of ship
collision may be rare if
the suggested safety
measures are properly
followed.
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Hazard Point

Root Cause

Potential hazard

Consequences
properly.
 Environmental
and Ecosystem
Damage
 Injuries
and
fatalities

Coal
spillage
from cargo

 Extreme weather
condition
Coal Pollution
 Poor loading

 Contamination
of water column
with
coal
particles
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Suggested Safety
measures
enforce
robust
legislation and systems
to
predict
and
disseminate information
regarding
impending
adverse
weather
conditions
 Suspension of barge
operations in adverse
weather conditions.
 Coal barges shall be
complied with COLREGS
and other legislative
instruments of DG
Shipping
 DG Shipping, MPA and
BIWTA should enforce
and monitor rules,
regulation and IMO
conventions (signed by
GOB).
 Transportation Agency
shall
follow
MPA,
BIWTA, DG Shipping’s
guideline
and
emergency
response
plan in case of collision
 Coal transportation
Agency shall prepare a
best operation procedure
for loading, unloading

Remarks

MPA and BIWTA regularly
circular
cyclone
and
storm forecast of BMD. If
the warning is properly

Hazard and risk assessment

Hazard Point

Root Cause

Potential hazard

Consequences
 Local changes of
water quality:
 Increase in

turbidity
and DO
 Change of
salinity and
acidity

Coal dust from  Poor dust

 Exposure

to

 Dry
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and

wet

Suggested Safety
measures
and operation of the coal
carrying vessels
 Transportation Agency
shall follow MPA, BIWTA,
and DG Shipping’s
guideline and emergency
response plan in case of
collision
 DG Shipping, MPA and
BIWTA should enforce
and monitor rules,
regulation and IMO
conventions (signed by
GOB).
 Coal barges shall be
complied with COLREGS
and other legislative
instruments of DG
Shipping
 Operation shall be carried
out following navigational
information, signals and
warning of MPA and
BIWTA.
 The barges shall be
navigated by Certified
Master Pilots
 Periodical training shall
be provided by the coal
transportation agencies
 Coal surface moisture

Remarks
followed and coal loading
activities are properly
operated, the risk of coal
spillage may be very
rare.

In general, coal is loaded
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Hazard Point

suppression system
 Poor moisture
 Wind action

Ship Holds

Fire
at
Holds

Root Cause

 Poor fire prevention
system
Ship
 Poor dust
suppression system

Shoreline erosion

Potential hazard
coal dust
 Air pollution

 Fire
 Injuries
fatalities
 Damage
ships

deposition
coal dust
surrounding
area

and
to

Wave generated from
barging and shipping Shoreline erosion
activities

Suggested Safety
measures
of
shall be maintained
on
above 7% to control coal
dust generation
 Mother vessel shall have
dust suppression system
 FTV shall be equipped
with dust suppression
system to control dust
generation from ship
holds, loading/unloading
activities and to
moisturize coal during
loading of barge

Consequences

 Fire
at
holds

 Loss of land
 Erosion
Sundarbans
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 Use of heat monitoring
instrument
 Use of moisture
ship
monitoring instruments
 Periodical training for
barge and FC/FTV
operators
 Control barge speed.
There is a study carried
out by IWM for Asia
Energy (SMEC 2005) that
suggested 7 knot speed
at
for 8,000DWT project
barge that may be also
followed in the case.
 Use of barges with low

Remarks
in the mother vessel with
proper
moisture
to
control
coal
dust
generation.
Vessels are also equipped
with dust suppression
system at ship holds.
Hence, generation of coal
dust from the ship hold
may be minimum.

If
the
inbuilt
fire
preventing
equipment
(water gun or spray
system)
is
properly
operated the coal fire at
holds of barge and ships
can be controlled. Hence,
possibility of fire at ships
hold may be rare.

In
general,
wave
generated from barge
moving with 7 knots are
relatively shallower to
have impact on shoreline.
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Hazard Point

Root Cause

Potential hazard

Consequences

Suggested Safety
measures
wake.
 River bank protection at
vulnerable areas
 In Sundarbans region
biological protection of
river bank might be
introduced at vulnerable
places

Ship Pollution

 Ignorance of rules
Discharge
of
and regulation
ballast water, bilge
 Malpractice
water from Ships
 Unskilled
manpower

 Deterioration of  DG Shipping, BIWTA and
river
water
MPA shall enforce and
quality
monitor the relevant
 Ecosystem
rules and regulation, IMO
damage
conventions, MARPOL to
 Impact
on
ensure best operation
Fisheries
practice.

Occupational
Hazard

 Lack
of
consciousness
 Unskilled operation Injuries
fatalities
 Bad weather
 Ignorance of safety
procedures

 Loss of health
 Loss of life
 Loss of working
hour

and
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 Enforcement of SOLAS
conventions, IMO
Conventions by DG
Shipping, BIWTA and
MPA

Remarks

Discharge of any kind of
waste,
waste
water,
ballast water, bilge water
are strongly prohibited by
ECR 1997, Port Act, IMO
Conventions,
MARPOL,
etc. If the rules and
conventions are properly
enforced, the possibility
of any pollution from ship
would be rare.
GOB
has
adopted
different
IMO
Conventions and SOLAS
conventions that are
enforced to ensure safety
on Ships.
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11.5

Occupational Hazard Assessment

Plant operation will involve working on high height, near rotary machinery and parts, high
voltage yards, storage, handling and use of hazardous materials like heavy fuel, coal,
chemicals, etc. Workplace hazard assessment and safety are therefore important for the
safety of the employees and the plant as well. Besides, the health status of the employees is
also important which may affect the working efficiency. Hazard assessment and job safety
analysis are very much essential for ensuring the safe working place for the employees.
Therefore safety measures dealing with these potential hazards are of vital importance. In
the scope of EIA study the occupational hazard assessment has been carried out based on
findings of the IEE study and experience of existing only coal based thermal power plant
located in Barapukuria. The Table 11.5 presents the potential occupational hazards with
safety measures.
Table 11.5: Occupational hazard and safety analysis
Hazard

Stuck by

Fire

Source
Consequences
Safety measures
Falling/moving pipe, tools/
debris
dropped
from
elevated location, vehicles, Health
injury, Fall protection, use of Personal
Protection Equipments (PPE)
any rotator machinery or loss of life
parts, turbine and its
ancillary
Adoption of fire safety for each
Cable
gallery,
power
equipments and machinery
transformer,
generator,
subject to fire hazard
turbine and its ancillary Health
injury
Use of PPE
components,
furnace, and loss of life
Consciousness during working
switchyard,
switchyard
period.
control room fuel stockpile

Explosion

Hazardous
chemical,
power transformer, boiler Health
injury
and pressure parts, live and life loss
steam line, fuel stockpile,

Falls

Fall from elevated areas, Health
injury,
high heights,
loss of life

Electrocution

Cutting
and
welding, Health
injury
switchyard, cable gallery,
and loss of life

Intoxication/

Chemical

storage,

SOx Health
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injury,

Safe handling and storage of
hazardous chemicals
Regular
inspection
and
monitoring of pressure parts
and units,
Use of PPE
Awareness and training
Fall protection, awareness, use
of PPE
Use of PPE, Proper training,
awareness,
keeping
safe
distance from hazardous points,
maintaining safety of high
switchyard,
cable
gallery,
control room
Safe storage of chemicals

Hazard and risk assessment

Hazard
Toxic
exposure

Health

Source
Consequences
Safety measures
absorber, Blocked filters Loss of life
Safe working condition
(Particulate filter system),
Use of PPE, Emergency Health
Non-functional ESP
Services
Keeping all safety & precaution
Health
injury, measure in order, maintaining
Electrocution,
first aid & well equipped
Lack of safe working
organ Disease primary
health
centre
&
condition,
employee
outburst, loss of training on awareness
having contagious disease
health, loss of Monthly
health
inspection,
life
provision of medical leave for
labor, awareness
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Chapter 12: Environmental Management Plan
12.1

Introduction

Environmental Management Plan (EMP) outlines the way as how to implement the mitigation
measures identified and discussed in the previous chapter. The main objective of the EMP is
to guide the implementing agency- Bangladesh Power Development Board to achieve
sustainability of the project ensuring environmental conservation as per national and
international standard.
The EMP includes mitigation, enhancement, compensation and contingency measures for
each of the three phases of the project – pre-construction, construction and postconstruction/operation. The management plan covers air quality management plan, noise
management plan, waste management plan, site establishment plan, water resources
management plan, ash management plan, fisheries management plan, ecosystem
management plan, agricultural management plan and socio-economic management plan.
Scope of those management plans will adopt pollutants abatement measures in different
phase of the power plant. Important instrument like ESP, ETP, Water treatment plant and
process like green belt development, flood protection measures will be guided by relevant
management plan. Each plan describes implementation procedure, task to be completed,
and responsible person or body. Some of the pollution abetment measures take account of
inbuilt construction and some of them are external. Inbuilt measures include ESP, ETP, WTP,
DSS, Ash disposal, Occupational health and safety and regular training and motivations to
the employees. External measures include green belt development, air quality monitoring
stations, water quality monitoring stations, acoustic monitoring and regular training and
monitoring to the respective management plan.
The implementation and monitoring of EMP shall have to be ensured. Therefore, a team of
Environmental Specialist and Environmental Auditor has to be engaged with responsibility of
strong monitoring during implementation of EMP and their environmental and social
consequences.
12.2

EMP during Pre-construction Phase

Socio-economic management plan
12.2.1 Compensation Plan
The process of compensation is based on act and rules of Bangladesh Government. This
process is generally depends on the types of land and properties to be loss for the project
which has already been initiated by DC office Bagerhat. The DC office estimated total
compensation cost as BDT 624,580,226.80 following Immovable Property Ordinance, 1982
(Ordinance II of 1982). BPDB has already handed over this amount of money to DC office
Bagerhat. The project affected people has been listed out (Annex-XV) which is being
compensated. The estimation of cash for compensation of land has been considered
according to the following procedure.
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a.

Definition of

Definition of Entitled

Entitlement/Right

Person (EP)

1

2

Cash for compensation of land
(CCL)
which
includes
50%
premium; or Replacement value
determined
by
socio-economic
survey (SES), whichever is greater.

a.

Legal owner/co-owner as
determined during the
process of making award
of CCL.

Application Guidelines

c.
a.

Stamp duties incurred on all PAP
land
transactions
will
be
reimbursed by BPDB if land is
purchased within 12 months of
receiving CCL, and will be up to the
value of duty on the land lost to
the project.
Transition allowance for loss of
income from cultivated land.
CCL which includes 50% premium
or Replacement value determined
by SES, whichever is greater.

b.

a.

3
a.

Defacto legal owner will have time to
establish appropriate legal evidence
after section 3 notification.

b.

If acquisition begins more than 12
months after the survey, the survey
price date will be updated.
If replacement value determined
through SES is greater than CCL, the
difference will be paid as project cost.

a.

Defacto legal owner will have time to
establish appropriate legal evidence
after section 3 notification.
Households which owned less than
100 sq. m. of homestead and loss all
or most of their homestead area, and
are to be relocated, will be provided
with a cash grant to cover the
difference between CCL and the cost
of a 100 sq. m. replacement land.
If replacement value determined
through SES is greater than CCL, the
difference will be paid as project cost.

b.

If value in (a), is less than
replacement value 2.5 decimals
(100 sq. meters), an additional
grant to bring total compensation
up to that minimum amount.

b.

c.

Stamp duties incurred
land
transactions
reimbursed by BPDB
purchased within 12

c.

on all PAP
will
be
if land is
months of

4
None

Transition allowance will
be valid only for owner
cultivators as per project
specific policy (Col-5).

Legal owner/co-owner as
determined during the
process of making award
of CCL.

Implementation Issues

Services

c.
b.

Additional
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None

5
a.

Land prices estimated during the SES will
be the basis for determining replacement
values.

b.

Transaction land transactions must be
completed within 12 months of payment by
DC to qualify for stamp duty refund.
Payment of stamp duty on purchase of
replacement land will be treated as project
cost.

c.

Transaction allowance for six month’s lost
income calculated at Tk. 1800 per month.
Land prices estimated during the SES will
be the basis for determining replacement
values.

a.

b.

If acquisition begins more than 12 months
after the survey, the survey price data will
be up-dated.

c.

Replacement land transactions must be
completed within 12 months of payment by
DC to qualify for stamp duty refund.
Payment of stamp duty on purchase of
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a.

Definition of

Definition of Entitled

Entitlement/Right

Person (EP)

receiving CCL, and will be up to the
value of duty on the land lost to
the project.
Standing crop compensation if
actually affected at time of
handover.

a.

For non-shiftable structures, the
owner will get CCL which includes
50% premium.

b.

For shiftable structures, the owner
will get one-eighth CCL, plus a
project specific grant according to
house materials and SES.

Application Guidelines

Additional

Implementation Issues

Services
replacement land will be treated as project
cost.

a.

a.

Cultivator (person who
planted crop) whether
owner,
leaseholder,
tenant, share cropper or
rayati (formal or informal
arrange-ments)
as
determined by SES.
Legal owner

b. Socially recognised owner
for structures built on public
or other person’s land as
recognised by SES and
ensured by joint verification.

a.

Estimated market value at harvest.

a.

Applicable to all structures standing on
the acquired land at the time of
Section
3
notification
or
on
Government land to be vacated for
project purposes.

b.

House construction grant calculated at
the rate of Tk. 10 per sq. ft. with
minimum of Tk. 2500 and maximum of
Tk. 7500.
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None

If there is a
time-lag
between
eviction
and
availability of
new
homestead
sites,
the
project
will
provide funds
for rental of
temporary
facilities
for
use
while
house-holds
relocate.
HCG will
paid when
is ready
start
construction
new house.

be
EP
to
of

a.

All efforts will be made to take possession
of land after the harvest of standing crops.

b.

Paid at time of handover of land to
contractor.
Joint verification of floor areas will be
based on the socio-economic survey
records. Value of structures will be based
on PWD standard data.

a.

b.

Compensation must be paid before the EP
moves house.
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Definition of

Definition of Entitled

Entitlement/Right

Person (EP)

c.

Owner will be permitted to retain
salvageable materials.

d.

House Construction Grant (HOG).

Application Guidelines

Additional

Implementation Issues

Services
c.

BPDB will make an additional grant in
the case of structures regarded as
shiftable by the DC. The grant would
be the excess of the cost of purchase
and erection of non-shiftable materials
as determined by the SES over the
payment made by the DC.

c.

If the entitlement is greater than the
amount assessed by the DC then the
additional amount is a grant (project cost)
payable through BPDB.

d.

In the case of structures not recognised by
the DC cut off date is socio-economic
survey and EP is owner identified in that
survey; and all of compensation is a project
cost.
Compensation paid for structures not
recognised by the DC will be at the same
rates as those paid by the DC.

e.

a.

For non-shiftable structures, the
owner will get CCL which includes
50% premium.

a.

Legal owner

b.

For shiftable structures, the owner
will get one-eighth CCL, plus a
project specific grant according to
house materials and SES.

b.

Socially
recognised
owner for structures built
on public or other
person’s
land
as
recognised by SES and
ensured
by
joint
verification.

c.

Owner will be permitted to retain
salvageable materials.

Applicable to all structures standing on the
acquired land at the time of Section 3
notification or on government land to be
vacated for project purposes.

Structure construction grant calculated at
rate of Tk. 10 per sq. ft. with minimum of
Tk. 2500 and maximum of Tk. 7500.

BPDB will make additional grant in the case
of structures regarded as shiftable by the
DC. The grant would be the excess of the
cost of purpose and erection of nonshiftable materials as determined by the
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HCG will be
paid when EP
is ready to
start
construction of
new structure.

a.

Joint verification of floor areas will be
based on the socio-economic survey
records. Value of structures will be based
on a PWD standard data.

b.

Compensation must be paid before the EP
moves house.

c.

If the entitlement is greater than the
amount assessed by the DC then the
additional amount is a grant (project cost)
payable through BPDB.

Environmental Management Plan

Definition of

Definition of Entitled

Entitlement/Right

Person (EP)

Application Guidelines

Additional

Implementation Issues

Services
SES over the payment made by the DC.

d.

House Construction Grant (HCG).

a.

Estimated current value.

b.

EP can fell and make use of trees
to be acquired.
Estimated current value of trees
that are not at or near fruit bearing
stage.

d.

In the case of structures not recognised by
the DC, cut off date is socio-economic
survey and EP is owner identified in that
survey; and all of compensation is a project
cost.

e.

Compensation paid for structures not
recognised by the DC will be at the same
rates as those paid by the DC.

Actual owner as recorded in
socio-economic survey and
ensured by joint verification.

None

None

Standard rates of PWD for valuation are
available. Valuation by SES data is also
available, whichever is greater.

Actual owner as recorded in
socio-economic survey and
ensured by joint verification.

Grant base on average annual output per
species based on socio-economic survey.

None

Standard rates used by PWD for valuation will
be used. Valuation by SES data also is available,
whichever is greater.

CCL which includes 50% premium

Legal owner

None

None

Replacement cost will be established by SES.

or

or

Replacement cost of pond, including
land and digging pond whichever is
greater.
a. PAP can utilize existing stock.

Legal co-owner

None

None

Compare average values based on SES of
ponds in area with estimate from local fisheries
officers to determine average value within

a.

b.
c.

If tree is at or near fruit bearing
stage payment of five time value of
average annual output per species.
EP can fell and make use of trees
to be acquired.

Owner of fish as recorded in
socio-economic survey.
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Definition of

Definition of Entitled

Entitlement/Right

Person (EP)

Application Guidelines

Additional

Implementation Issues

Services
ponds over the year. Whichever value is greater
will be used.

b.
a.

b.

a.

b.

25% of average value of fish stock
per decimal to compensate for loss
of income.
Long term lease to a homestead
plot on resettlement of improved or
retired embankment (1200 sq.m.)

Participation
in
afforestation
programme with rights to produce
from approved use of a portion of
the embankment in return for
adequately
carrying
out
responsibilities for planning and
maintenance
of
trees
and
maintenance
of
embankment,
under NGO supervision.
Compensation for loss of trading
income.

One time moving assistance.

Grant to cover loss of regular wage
income.

Households living as uthulis
or squatters on public/private
lands under acquisition (or
construction where the land
is already acquired by BPDB).

a.

Any
businessmen
or
artisan
operating
in
premises, at the time of
Section 3 notification.

b.

Only
for
tenants
(business operators not
receiving reconstruction
grant).

Regular
wage
earner
employed in the affected area
as identified through SES.

None

Sub-contracted
NGOs
will
assist EPs in
afforestation
programme.

a.

List of eligible persons will be finalised on
the basis of SES and field verification.

b.

SES will need to be up-dated to allow for
any recent changes.

Compensation to be based on average
turnover for 3 weeks (as determined by
SES). Moving assistance is equivalent to
daily wage rate x 90 days.

None

Primary eligibility will be based on shopkeepers
and business identified in SES. Further claims
and grievances would be settled by grievance
committee.

Grant equals daily way rate x 90 days. EP
must be employee of landowner or
business located in acquired area on a
regular basis for 6 months in last 12
months, as determined by SES.

None

Grant borne out of project costs.
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DC office, Bagerhat is paying this compensation directly to the affected person as per the
Government Rules. However, it is recommended to monitor the compensation process to
ensure transparency in the payment process. Compensation should also be paid to the
people dependent on the acquired land like agricultural labor, day labor in shrimp farm,
people engaged in marketing of shrimp produced in that area, etc. Therefore, the authority
must take all efforts to complete the compensation payment before construction starts. They
discussed different alternative strategies and those are described in Chapter 12 and 15 in
detail.
12.2.2 Resettlement Action Plan
The authority should carefully take necessary measures that every displaced people can be
resettled. Every displaced people must be contented with this resettlement plan. This vital
issues have discussed in public consultation meetings (PCMs). A lot of suggestions have
come out from the PCMs. It is suggested that implanting agencies should take care of the
people’s suggestions about the resettlement action plan activities.
If Government of Bangladesh acquires this land in Sapmari Katakhali then these households
will lose their homesteads and other establishments in addition to their traditional
occupations. So, a just resettlement action plan is indispensible throughout the
implementation of this project. The key guiding principle of this RAP should be the
Operational Policy (OP 4.12) of the World Bank and associated GoB rules and regulations.
The compensation plan should be made on these guidelines. The study team consulted with
various stakeholders on the institutional arrangement for resettlement and compensation
payment and considering their perceptions the RAP should include the following facts:











In addition to the landowners, people those do not own land but directly dependent
on acquired land for livelihoods should be compensated;
The value of land should be determined by the current market price instead of
government price;
The compensation should be given in one installment before starting the construction
work and the payment should be given in cash;
As the households will lose their occupation because a great portion of households
engaged with jobs based on the locality, a labor recruitment strategy should be
taken to rehabilitate the jobless workers;
The social institutions (school, madrasa, mosque) should not be acquired;
Resettlement should be done in a adjacent locality;
In resettled areas there should be enough room, separate space for courtyard and
gardening for their living;
Infrastructural development of newly settled area;
After the acquisition, the authority should take immediate initiatives for skill
development of unemployed labor force etc.
12.2.3 Youth Empowerment Plan

A proper management plan should be taken in this pre-construction phase to utilize evicted
local youth labor. This youth labor force was engaged in shrimp farming. Before the
construction of this project, the authority should train them to initiate alternative
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employment opportunities, such as, technical and vocational training, cattle rearing, poultry
farming training etc or some specific income generating training so that this youth can be
engaged in the construction and operation phase of this project. In this away, their
livelihoods will improve which subsequently progress regional socio-economy status in
future.
12.3

EMP during Construction Phase

Site development plan
12.3.1 Site development by backfilling
It is proposed that site development for each unit of power plants and townships will be
developed sequentially one after another. This development will be either using dredging
spoils or only extracted soil from other places. So far, any part of site development, it is
required to encompass the site development demarcated and well-compacted earthen ring
dyke initially. So that, no loose earthen materials can move to the river by runoff water.
Before dumping of dredging materials, base stripping of top soil has to be made proper
bonding and stripped materials has to be kept in safe place for reuse it after completion of
site development. Backfilling has to be made layer by layer ensuring proper compaction and
water spraying so that no dust can emit in air causing air pollution.
12.3.2 Construction site management plan
The construction yard and the site should be managed in such a way that would cause
minimum degradation or damage to the surrounding environment. The contractor must take
responsibility for the construction site to confirm contractual aspects and applicable
environmental standards. Adequate numbers of bins, sanitary toilet, water supply system,
run-on and run-off drains, fire safety and fighting system, etc should be provided in the site.
However, good housekeeping is necessary for preventing environmental damage. All the
construction materials and stockpiles should be maintained within the project area provided
with rain and wind protection. An Environment Manager should be employed with
responsibility of monitoring the activities which causes any environmental effects and
ensuring enforcement of EMP during construction activities.
12.3.3 Construction waste management plan
Construction waste should be managed properly. The rate of waste generation should be
reduced adopting efficient technique and limiting waste generating activities. The measures
for controlling construction waste may include limiting site clearance activities, planned
stocking and gathering of construction materials and equipments, fencing around the
construction yard, maintaining existing right of way to carry construction materials, adopting
proper sanitation system for employees, banning of waste burning, and quality
housekeeping. A waste dumping place should be provided with efficient waste collection and
disposal techniques. No waste should be dumped to the surrounding rivers. Appropriate
measures provided with run-on and run-off system might be constructed from controlling
run off from construction yard and liquid waste. Initiatives must be taken to reuse and
recycle of waste materials. Hazardous material including fuel and other combustible
materials shall have to be stored with highest care and safety. Spillage, accidental release
must be controlled adopting Hazardous material handling guideline.
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Ambient air and acoustic management plan
12.3.4 Air quality management plan
Construction activities generate large volume of particulate matter and some time significant
volume of green house gases. However, with these project activities, a large amount of
particulate matter might be generated. Hence, an efficient air quality management plan has
to be adopted. The mitigation plan includes limiting PM generating activities, adopting dust
suppression system, limiting vegetation clearance activities, avoiding earthen road for traffic
movement, covering of stockpiles, traffic management, etc.
12.3.5 Acoustic management plan
Noise to be generated from different mechanical equipment machineries and vehicle used in
construction activities shall have to be managed to ensure ECR, 1997 defined standard.
Adopting the necessary mitigation measures might reduce the generation of noise.

Water resources management plan
12.3.6 Ground water management plan
To control drawdown of ground water level, surface concreting may be minimized as
minimum as possible for allowing natural recharge. Dependency of ground water might be
reduced adopting rainwater harvesting system and anticipating consumptive water use.
Construction waste water management would control discharge of waste into river. Proper
training might be provided involving the monitoring professionals during construction work.
12.3.7 Dredging activities and dredge spoil management plan
In case of dredging works proper dredging and spoil management should be followed in the
following procedure to mitigate the temporary and localized turbidity and sedimentation in
Passur river.
o

Installation of bamboo placating to contain suspended sediments within
dredge perimeter

o

Installation of bamboo fencing to protect entry of water hyacinth along the
periphery of the protected area

o

Equipments should be kept in good order with skilled operators. Disposal
must be made in confinement chamber

o

Cutter head speed will always be kept to the minimum level that yields an
acceptable production rate

o

Dredging activities should be planned avoiding surfacing and swimming time
of Juvenile Dolphins (i.e. dawn and evening)

The dredge spoil management plan has to be participatory with the presence of
stakeholders before starting the dredging activities and through spoil along side of Passur
river.
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12.3.8 Dredging spoil management plan
Spoil management from dredging activates is important in construction phase if the project
site were developed through the dredging of adjacent river. The following activities should
take care during capital dredging at the outer bar region.
o

Dredged spoil should be disposed off in such a manner so that it does not
any additional environmental issues and refill the dredged channel.

o

Probable spoil disposal locations should be selected considering distance from
dredging sites, environmental issues and social surveys and after discussions
with local people.

o

Proper management of dredged spoil should be planned and implemented
during site development by the implementing agency. The implementing
agency should obtain necessary approval from DoE (if required).

o

Detail separate study should be carried out for dredging and spoil
management

Agricultural resources management plan
12.3.9 Agricultural resources management plan
Crop production may reduce for misplacement of spoil and intrusion of saline water if proper
measures are not being taken during construction period. Care should be initiated so that
the standing crops are not been damaged by the placement of spoils. During construction of
structures, precautionary measures should be taken so that intrusion of saline water will not
inundate the standing crops/agriculture lands. For this, alternative bund should be made to
overcome the risk of breach of the concerned temporary bundh.

Socio-economic management plan
12.3.10 Priority for affected and local people in project employment
The affected people and locals shall have to be given priority in hiring and employing of
construction worker, labor, and professionals. Besides, local businessmen should be given
priority in hiring supplying agent for food, construction materials, vehicles and other daily
supplies.
12.3.11 Occupational health and safety plan
Use of Personal Protective Equipment shall be made mandatory for each project personnel,
worker and even for the visitor. The safety plan described in Chapter 11 shall have to be
adopted. Necessary training shall be given to project employees. Awareness program shall
be arranged regularly. Safety talk, safety meeting, safety motto, safety billboard etc. are
good techniques of raising awareness among the workers, visitors and locals.
12.3.12 Labor recruitment plan
The labor recruitment policy should be formulated in such a way that the local laborers can
get preference in both temporary and regular employment of the power plant project. As
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these labors have no previous experience on such type of technical jobs, it is suggested
that, the authority can recruit them in non-technical posts of this project or the authority can
facilitate technical training them.
12.3.13 Employment generation plan
This is true that because of the implementation of this project a good number of local
people will lose their only means of livelihood, the shrimp farming. To make up this loss, the
implementing authority should develop an alternative employment generation plan. This
plan will include active Public-Private Partnership (PPP). The PPP should motivate the NGOs
to provide support for skill and capacity development and for income generation activities.
12.3.14 Community liaison
During construction, a close liaison with community and local government institution should
be maintained. The local community and local government institution should be made aware
of all the construction activities and possible environmental and socio-economic
disturbances. A community liaison officer or Health and Safety Manager should be given
responsibility of maintaining close communication with community groups, local government
institutions and concerned government departments.
12.4

EMP during Operation Phase

Ambient air and acoustic management plan
12.4.1 Air pollution management plan
Operation and maintenance of boiler, ESP, stack has to be carried out regularly as per
instruction given in the manufacturer’s maintenance manual. At the same time, the quality
of the coal has to be maintained as per design of the boiler and to comply with ECR, 1997.
The coal shall have low sulfur content. The ash handling system must be regularly inspected
and tested to evaluate its performance as per the standard. Regular inspection of boiler, FD
and ID fans, separation and handling system and other ancillaries shall also be inspected
and tested regularly weather this level remains lower than the allowable limit. Safety
measures shall have to be ensured of all components and accessories for entire life period of
the project. Emission level of SO2, NOx and PM shall also have to be monitored regularly.
The Environment Manager shall be responsible for regular monitoring of emission level,
inspection and testing of mitigation measures, environmental efficiency of the plant and
regular reporting of the inspection. The monitoring and inspection report shall have to be
submitted to DoE for renewing Environmental Clearance Certificate.
12.4.2 Coal transportation and handling plan
The vessel to be used for coal transportation shall have to satisfy all national laws and IMO
conventions signed by GOB. Bangladesh is a signatory 25 IMO Conventions and Maritime
Protocols to protect marine and terrestrial environment of the country. All of these
conventions and protocols have been discussed in Chapter 2. Therefore, all activities relating
to shipment of coal through the Port shall have to be done strictly in compliance with the
standards set by the IMO, particularly the conventions, protocols and agreements. Shipping,
barging and transferring should be regularly monitored by the relevant authorities (e.g.
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Chairman) Shipping, MPA and BIWTA to ensure enforcement of these conventions and
protocols. Coast guard might be given responsibility for inspecting whether the vessels are
adopting mitigation measures, complying national and international rules of safety and
environmental conservation. Besides, an Environment Manager shall be given responsibility
of monitoring transportation activities and of auditing environmental efficiency of the
transportation system.
Proper dust suppression and self combustion mitigation system must be adopted. Practice
to moisten the coal but not wet them should be followed. However, water treatment plant
should be planned and constructed for management of runoff and wash off water from coal
stockpile and unloading system. The unloading system and conveyor system should be
enclosed typed that would reduce generation of fugitive dust particles from coal.
12.4.3 Acoustic management plan
All equipments and mechanical machineries shall have to be maintained in good working
order. Noise level should be monitored at different selected location within power plant and
nearest community. The greenbelt shall be planted with the aim of dampening the noise
level. The boundary wall will also dampen the noise level further. Whether possible,
mechanical parts of high noise potential shall be provided with acoustic hood. Noise from
other line sources like project vehicle, vessel, etc shall be controlled adopting mitigation
measures. An Environment Manager shall be given responsibility of monitoring efficiency of
the management plan and regular monitoring of noise level.

Waste management plan
12.4.4 Solid waste management plan
Waste to be generated from different point sources like office, household, workshops,
construction yards, etc shall be efficiently collected, disposed and managed. Waste shall be
collected and managed separately as per type. Hazardous waste should be managed
separately. Initiatives might be taken for recycling and re-use of waste. On site waste
disposal system should be constructed and their performance should be monitored.
12.4.5 Coal yard management
Coal is a self combustible material. Proper aeration system and water spraying system must
be installed to control self-heating of coal in stock pile. The dimension and height of the
stockpile should be designed considering self heating, aeration, wind effect, etc. There
should be a continuous monitoring of the inside temperature of coal stockpile.
Coal stocking, handling, and other activities generate considerable amount of coal dust. The
surface moisture of the coal should be maintained in such a way that would limit propensity
to spontaneously combust and produce dust. Generally, with surface moisture of at least
7%, coal shows low propensity to self combustion and producing dust. Water must be
sprayed on the stockpile if surface moisture goes below 8%. There should be an automated
monitoring and water spraying system. In addition, water must be applied on coal:


As it moves on conveyor belt



At transfer points



At stockpile
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Care should be taken to control aerosol formation after water spraying. The runoff and wash
off from the stockpile and coal unloading system should be treated properly before
discharging it to open environment. However, wash off and runoff from stock pile should be
limited. The water spraying approach should be, to moisten the coal not to wet the coal.
The recommended practice is to fog spray or mist the stockpile surface as frequently as
necessary to maintain the surface of the coal in moist condition, not in wet condition. This
will minimize propensity of self combustion and dust generation and accordingly no runoff
water will be produced.
Provision of regular monitoring has to be kept for inspection proper pathway with entry and
exit should be provided in stockpile area and conveyor belt.
12.4.6 Dust suppression system (DSS)
Dust suppression systems have to be installed at coal receiving terminal and plant site. The
system functions (dust suppression) replenishing the evaporated moisture. An integrated
system has to be installed to control dust at ship’s hold, ship unloader, loaders, stackers,
reclaimers, conveyor system (including each transfer point), and stock yard. An automated
system may be adopted to suppress the dust maintaining moisture level of coal surface not
below 7%– 8%. Sprinklers have to be set up in a way that will spray maximum water inform
of the mist so that no surplus water will be generated. However, water collecting and
recycling system also needs to be installed in line with dust suppression system.
Furthermore, the conveyor system might be covered typed so that coal dust from wind
action can be controlled. At transfer points, water sprinkler should be installed.
In case of ship’s holds, water sprinkler jets should be provided at the bottom of the boom of
the unloaders so that the operator will be able to operate the sprinkler as and when
required. In such case, no need to install automated sensor.
The major source of dust generation is stockyard. The entire stockyard should be covered
with water sprinkler provided with automated moisture sensor. Sprinkler system provided
with electrically operated valves and pumps are standard. Entire system i.e. sensor, valves,
pumps should be connected with computerized monitoring and control system.
12.4.7 Ash management plan
Ash is the prime coal combustion products that release as fly ash and bottom ash during the
operation of power plant. In order to avoid airborne dust about 99% fly ash has been
captured in the ESP and temporary storage at ash silo. Ash carries out to the ash pond
mixing with water. Closed cycle water system should be implemented during ash transfer
process. The following measures should be taken for proper management of ash.
 Engineering control measures should be considered to maintain the ash dust
concentration as low as is reasonably practicable.
 The capacity of ash pond should be higher
 Additional ash disposal facilities should be plan as for contingencies
 Proper design is necessary for local and national marketing of the ash
 Regular monitoring the ash disposal facilities
 Avoid prolonged skin contact especially where the product is dampened
 Wear protective clothing; good working practices as well as high standards of
housekeeping and personal hygiene should be maintained
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Water resources management plan
12.4.8 Water resources conservation plan
Water resources should be conserved and prevented from any pollution and hydrological
alteration. The internal canals, nearby rivers, tidal creeks should be kept away from any
obstruction and waste dumping. No tidal creeks outside the project area should be
obstructed by project activities. If any tidal creeks are flowing through the project area that
drains water from outside the project area should be free flowing without any obstruction.
Proper guidelines should be developed for Operation & Maintenance of drains, internal
canals, and tidal creeks.
12.4.9 Waste water management plan
The waste water management plan provided with recycling, reuse and treatment of water
designed for the project should be inspected regularly. Performance of the treatment plants
shall have to be monitored and maintained as per manufacturer’s maintenance manual.
Effluent quality shall have to be monitored at different stage of discharge and intake. Before
discharging the treated effluent from the central monitoring sump the effluent standard shall
have to be complied with ECR, 1997 defined standard for effluent.
12.4.10 Rain water harvesting plan
In Township, each building should be constructed with rain water harvesting system, which
will help to harvest the water for different water activities as well as for domestic uses. In
addition, water efficient technology should be opted. This process will reduce the pressure
of river water.
12.4.11 Maintenance dredging and spoil management plan
Regular maintenance dredging might be required during the operation period of the power
plant. The riverbed of Passur and the outer bar is highly susceptible of sedimentation (e.g.
identified in section 6.6.3) as it carries huge amount of sediments. Therefore, it is necessary
to monitor regularly the bathymetry of coal transshipment route. Provision of maintenance
dredging is important for reliable coal supply in the plant site. However, disposal of dredging
spoil should be guided by environmental protection policies. The adjacent ecosystems and
socio-economic activates should free from the dredging and spoil disposal process.

Ecological management plan
12.4.12 Ecosystem Management Plan
Ecosystem Management Plan in an integral part of the EMP. Different management plans
mentioned in this chapter has been developed with the aim of protecting ecosystem.
Implementation of these management plans is essential for safeguarding the ecosystem.
The principle should be set that the plant shall be operated ensuring all pollution abatement
measures are in order. The following measures should be implemented during different
stage of the power plant
 Limiting vegetation clearance and base stripping within project boundary
 Development of Green Belt:
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Local species should be chosen for green belt development
In green belt plant composition should be made considering plant of
different height and different canopy size to facilitate deposition of ash
o Protect existing Mangrove strip along the Passur River
o Along the Passur and Maidara river bank adjacent to the project area,
mangrove species e.g. Gewa, Keora, Sunduri, Bain, etc should be planted
o Plantation should be made following the guideline of the Department of
Forest
Other management plan suggested in this chapter should be implemented for
ensuring safeguard of ecosystem
Plant operation:
o Plant should be operated ensuring all pollution mitigation and abatement
measures e.g. ash management system, ESP, FGD ( in case of coal
having high Sulfur content), close cycle cooling system, monitoring
system, waste water and effluent treatment plant, etc are in order
o Implement On-site Waste and Air quality Management Plan
o Regular inspection and maintenance of the equipment following the
manuals of the suppliers
o Restrict night lights at places where necessary
o Outdoor lights with shade directed downwards
o Cut-off time to switch off unnecessary lights at night
Coal Transportation and Handling:
o Enforce the relevant law of restricting Ballast water dumping in
Sundarbans territory
o Enforce existing law of controlling oil spillage
o Monitoring activities of the Foreign ships during coal transportation
o Establish check post for monitoring activities of Foreign ships during coal
transportation
o Limiting coal Spillage and escapee during unloading to feeder
vessel/lighter vessel
o Follow standard practice for shipping and barging operation
o Restrict blowing of whistle within Sundarbans Territory
o Introduce speed limitation for vessel in Sundarbans Territory
o Anchorage should be allowed at particular location within the Sundarbans
area
o Enforce Forest Protection Acts
o Restrict blowing of whistle near bird colony
o Awareness building
o Restrict trapping, killing of migratory birds and local aquatic birds
o No trapping and killing of Dolphin
o Plan measures for accidental oil spillage, refueling
o Anchorage for water vessel only in designated sites
o Adoption of Dolphin Conservation Program
o Restrict outside lighting of the water vessel during navigation across the
Sundarbans
o Restrict the beaming of searchlight on Forest area
o Use low beam of searchlight during navigation across the Sundarbans
o Restrict night lights at places where necessary
o Outdoor lights with shade directed downwards
o Cut-off time to switch off unnecessary lights at night
o
o
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12.4.13 Greenbelt development plan
A green belt shall be developed within the project boundary. This greenbelt will act as a
buffer zone. The greenbelt will dampen the generated noise from the power plant. This zone
will also be acting as safeguard from power plant for nearby community and Power Plant
Township. Local tree species should be selected for green belt development. In addition,
mangrove plant species should be planted along the river banks of Passur and Maidara
around the project boundary. However, a landscape planning is necessary for obtaining
benefit from green belt. This green belt will increase scenic beauty around the plant area.
12.4.14 Dolphin conservation plan
All coal carrying vessels should be obliged by IMO Conventions signed by GOB and national
Environmental Regulations to ensure minimum impact on dolphin community and habitats.
Vessels should be plying following the existing navigational routes. Speed of the vessels
should be maintained within 7-8 knots. Standard operation practice should be followed in
shipping and barging activities. All shipping and barging activities shall ensure zero waste
dumping, zero ballast water dumping, zero pollution causing activities as per the IMO
Conventions and national Environmental Regulations. DG Shipping, BIWTA, MPA, Coast
Guard should regularly inspect shipping and barging activities to enforce the relevant
conventions and rules. In addition, following measures should be taken into account during
shipping and barging activities and other project related activities:
 Avoid dredging activities during surfacing and swimming time of Dolphin i.e. at dawn and
evening
 No trapping and killing of Dolphin
 Plan measures for accidental oil spillage, refueling
 Anchorage of water vessel only in designated sites
 Throttle down vessel speed if dolphin activities are seen in navigational route
 Keeping noise from shipping and barging activities within the limit of ECR 1997
 Ensure zero waste dumping, zero ballast water, bilge water, oily water, etc dumping

12.4.15 Fisheries management plan
Fish management plan has been developed with the aim of avoiding pollution causing
activities and to protect fisheries of the Passur river and Sundarbans. The EMP includes the
followings:

Measures for navigational activities







Enforcement of ECR 1997, IMO Conventions, MARPOL, etc
Ensure non dumping of ballast water, non spillage of oil, non discharge of waste
water and non dumping of wastes
Spot check of shipping and barging activities by relevant agencies.
Awareness growing for fisher and facilitate the fisher to use nets/boats provided with
signals and marking
Reduce speed if net is seen across the navigational route
Ensure implementation of other EMP for coal transportation
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Measures for plant operation



Should follow the EMP for effluent discharge
On-site wastewater should be treated to achieve maximum reuse and recycling.

Measures for Water Intake Structure







The water supply pipeline intake point from the feeder canal should be provided with
sufficient screening to filter out larger aquatic organisms (e.g., fish, frogs, and toads)
and foreign matter, preventing this material from being drawn into the pumps
Drum screens need to be adopted in order to limit the entrainment of fish in the
cooling water system and intake velocities should be as low as possible.
The water velocity in the intake channel should be below 0.5 m/s during normal
conditions.
Temporary water reservoir can be built for water storage rather than direct
abstraction from river.
Monitoring should continue to ensure that the deterrents are working effectively.

Fish Conservation Program




Rehabilitation of fish and shrimp habitats by conserving and protecting existing fish
nursing ground by extending the existing mangrove forest area other than power
plant area.
Enforcement of fishing ban in the mangrove forest areas during breeding/nursing
period

Socio-economic management plan
12.4.16 Housekeeping
Good housekeeping is one of the prime steps of safety. Good housekeeping of mechanical
parts, rotator parts, electrical equipments, plant site, green belt, ESP, stack, etc will ensure
workplace safety and efficient functioning of the system. This good housekeeping has to be
made in regular interval and as per need.
12.4.17 Employment generation plan
Preference should be given to the local labors in requirement of permanent and temporary
post (both technical and non-technical). This recruitment may help to reduce the poverty
status of the whole study area.
12.4.18 Rural electrification plan
Locality of the power plant area may be benefited by allocating certain loads from the
national grid if possible. Relevant authority may formulate necessary rural electrification plan
in order to satisfy both affected and unaffected people of that region.
12.5

Hazard and Risk Management Plan

Hazard Management Plans are developed to address a range of plausible hazard scenarios
and emphasize the tasks required to respond to a physical event. The Hazard Management
Plan for the proposed power plant has been developed listing various actions to be
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performed in a very short period in a predetermined sequence if it is to deal effectively and
efficiently, major and minor accidents, and even near misses. The primary objective of the
plan is to keep the workplace safe and to achieve zero incidents for health hazard, and to
minimize the potentiality of material, machinery/equipment damage, impacts on the
environment to minimum.
The plan should include:


Fire safety plan



Explosion safety plan



Electrocution safety plan



Medical emergency plan



Hazardous and toxic material management plan
12.5.1 Safety and emergency plan

Safety plan has been developed based on safety measures identified through hazard
assessment process. During hazard assessment including occupational hazard, safety
measures for each potential hazard were identified. Incorporating the identified hazard
safety measures, this safety plan has been developed. The safety plan includes fire safety
plan, explosion safety plan, electrocution safety plan, medical emergency plan and
hazardous material management plan. Mongla Port Authority and BIWTA shall prepare
emergency response plan for ship collision, oil spillage and pollution from ships.. The tender
documents of BPDB for engaging coal transportation shall include relevant rules and
regulation (described in Chapter 2) that have to be obliged by the transportation agency.
The detail plan including safety and emergency preparedness are presented in Table 12.1.
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Table 12.1: Safety and emergency plan
Hazard

Fire

Explosion

Safety plan

Responsible
person

Emergency plan

Responsible
person

Fire
prevention,
instruction and training
of staff, maintenance of
escape
route,
fire
Emergency
protection systems and
Manager,
equipment, maintenance
Fire Officer
of fire safety register,
provision of information
to workers, reporting

Fire alarm system,
exit
system,
fire
extinguishing
equipment,
smoke
control equipment, Fire
Safety
fire and emergency Director
evacuation
plans,
drills, assistance to
the fire brigade

Explosion
prevention,
instruction and training
stuff, maintenance of
escape route, explosion
protection systems and
Employer,
equipment, provision of
owner,
information to building
occupier
users, regular inspection
and
monitoring
of
pressure parts and units,
reporting

Explosion
and
emergency
evacuation
plans,
exiting the building
as quickly as possible
and
move
to Emergency
designated
Personnel
evacuation
areas,
roadways
and
walkways should be
clear for emergency
vehicles and crews
Prevention
and
precaution
from
electricity and avoid
Safety Officer
contact
with
overhead lines

Prevention
measures,
instruction and training
of staff, maintenance of
Electrocution
escape routes, proper
training,
awareness,
control room, reporting
Provision
of
Health
service center, Provision
of on duty trained
medical
officers
Medical
specializing
in
burn
injury,
orthopedics,
electrocution,
chemical
toxicity or poisoning and
shock treatment.
Safe
design,
regular
Hazardous
inspection,
continuous
Material
monitoring,
regular
Management
maintenance, reporting

Supervisor,
Coordinator

Rescue action, first
aid,
ambulance
services,
transportation
Chief Medical
Rescue
facilities
Officer
Officer

Emergency
Manager

Internal
alarm,
Hazard
notification, use of
responding
personal protective
agencies
equipment

Note; Emergency personnel means safety officers, medical officers, fire fighter, rescue offices and
other responsible persons
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12.5.2 Safety training
In order to reduce the risks associated with accidents, internal and external threats, and
natural disaster a safety training program is essential for workers in plant operation. There
should be a regular training program on safety for the workers to increase their awareness
and also to reduce the risks. Provision of yearly professional training for health and safety,
would enhance the effectiveness of safety. Safety training should be planned for the local
people living around the project area so that they can be aware about the risk possessed by
the power plant and can take appropriate preparedness. The suggested training schedule
has been shown in Table 12.2.
Table 12.2: Present the training schedule that should be adopted for safety
Target trainee

Training schedule

Worker

Four training per year

Professional

Two training per year

Local people

Two training per year

Drivers

Four training per year

Safety professional

Two training per year

In addition, there could be a discussion and awareness session for increasing awareness on
safety in each kind of meeting. The employee should regularly practice toolbox meeting and
job safety analysis.
12.5.3 Documenting and reporting
Implementation status of the safety plans should be monitored and documented regularly.
Monthly monitoring report should be prepared based on regular inspection and should be
submitted to the Managing Director of the Power Plant. Any kind of incidents or even near
misses should be documented and reported to the Managing Director.
12.5.4 Environmental safety management team
There should be provision of Environmental Safety Management Team with responsibility of
implementation, inspection, documentation, and reporting of the safety plans. The team will
also be responsible for implementing emergency plans under the Directorate of
Environment, Health and Safety. The team should be a combination of multidisciplinary
professionals. The team composition could be as:


Environmental Quality and Safety Manager (Team Leader)



Emergency Manager



Fire Safety manager



Safety Manager



Chief Security Officer



Security Officer



Chief Medical Officer
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Medical Officer



Rescue Officer

12.5.5 Hazardous and toxic material management plan
Hazardous materials (HAZMAT) management must be done in a manner that is conducive to
the maintenance of the safety and health of all employees and in accordance with national
legislation, regulations and procedures as per ECA 1995 and ECR 1997. World Bank Group.
Environmental Health and Safety Guideline should be followed in management of hazardous
and toxic materials12. Proper management of the hazardous materials will minimize the risk
of public, environment and financial cost. Therefore, proper planning will be needed to
efficient documentation, storage, handing, transportation and disposal of the hazardous
materials. The following philosophy should be taken into account for appropriate
management of hazardous and toxic management plan:

12



Categorization of the toxics or hazardous materials depending on the potential
impacts



Producing data inventory for each of the hazardous materials throughout the
production cycle



Listing of the hazardous or toxic materials with its persistence life



For proper documentation, a comprehensive data sheet/inventory should be
developed. Computer based Management Information System (MIS) is a best tools
for inventory management



The inventory should contain name and description, classification, threshold,
quantity, characteristic, HAZMAT quantity to be used in a month



Appropriate labels must be affixed to containers holding hazardous substances,
including those substances that have been decanted from their original container



Safety measurement has to be taken care for storage of the hazardous materials



Appropriate personal protective equipment (PPE), engineering controls have to be
taken during storage, handing and management of hazardous and toxic materials



Appropriate equipment, safety measures and accidental cases have to be taken at
every steps of hazardous materials management for the safety of human health and
environment



Try to minimize the hazardous waste generating materials in the production system



Efficient hazardous waste removal plant has to be detailed out considering the
toxicity and potentiality of the hazardous materials



Leaching proof canal line and site has to be constructed for hazardous waste
transportation



All categories of hazardous waste have a specific waste container and disposed
maintaining the regulations

Available at www.equator-principles.com
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Regular monitoring needs to carry out at every level of storage, handling and
management of hazardous and toxic materials



Legislative or regulatory action has to be taken for zero hazardous wastes disposal



Hazardous Material Management Guideline of World Bank Group 13 Section 1.5 of
the EHS Guideline of World Bank Group

12.6

Ash Utilization

12.6.1 Ash production
Based on the specified coal (refer to chapter 5) it is estimated that an amount of 4.7 million
tons of coal shall be consumed per year (considering GCV of 6100 Kcal/kg, AR basis and
100% load factor) by the proposed coal based thermal power plants. As per this boundary
condition the annual production of ash shall be 0.94 million ton (ash content of coal
estimated at 15%). Out of a 0.94 million ton 20% shall be bottom ash and 80% shall be dry
fly ash, that is respectively 0.2 million-ton bottom ash and 0.75 million-ton dry fly ashes
respectively per year.
12.6.2 Ash utilization
The dry ash is taken to buffer hoppers for its onward transportation in dry form to storage
silo near plant boundary for utilization. The residual ash can be used in Brick manufacturing,
clinker industries, cement industries, feelings the low lands, compaction purposes etc. There
will be also scope for ash export. At initial stage, the generated ash will be used in and for
development of the project area.
Many Cement plants exist in the vicinity, hence, 100% fly ash utilization might be
considered. Hundred percent bottom ash utilization might also been considered. However,
ash dyke of 25 acres has been planned in case of non-utilization of ash.
Ash may be utilized for the following purposes:
 Concrete production, as a substitute material for Portland cement and sand
 Embankments and other structural fills (usually for road construction)
 Grout and Flowable fill production
 Waste stabilization and solidification
 Cement clinkers production - (as a substitute material for clay)
 Mine reclamation
 Stabilization of soft soils
 Road sub-base construction
 As aggregate substitute material (e.g. for brick production)
 Mineral filler in asphaltic concrete
 Agricultural uses: soil amendment, fertilizer, cattle feeders, soil stabilization in stock
feed yards, and agricultural stakes

13

Section 1.5 of the EHS Guideline of World Bank available at
http://www1.ifc.org/wps/wcm/connect/47d9ca8048865834b4a6f66a6515bb18/15%2BHazardous%2BMaterials%2BManagement.pdf?MOD=AJPERES
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Loose application on rivers to melt ice
Loose application on roads and parking lots for ice control

Among these 13 uses of ash, few uses have high potential and have present market in case
of Khulna Thermal power plant. The following sections discuses potential sectors of ash
utilization in case of Khulna Thermal Power Plant.

Ash Demand in Cement production
Fly ash is used as a partial replacement for Portland cement. It can replace up to 30% by
mass of Portland cement, and can add to the concrete’s final strength and increase its
chemical resistance and durability. Recently concrete mix design for partial cement
replacement with High Volume Fly Ash (50 % cement replacement) has been developed. For
Roller Compacted Concrete (RCC) [used in dam construction] replacement values of 70%
have been achieved with processed ash. Due to the spherical shape of fly ash particles, it
can also increase workability of cement while reducing water demand. The replacement of
Portland cement with fly ash is considered by its promoters to reduce the greenhouse gas
"footprint" of concrete, as the production of one ton of Portland cement produces
approximately one ton as compared to zero CO2 being produced using existing fly ash. New
fly ash production, i.e., the burning of coal, produces approximately twenty to thirty tons of
CO2 per ton of fly ash. Since the worldwide production of Portland cement is expected to
reach nearly 2 billion tons by 2010, replacement of any large portion of this cement by fly
ash could significantly reduce carbon emissions associated with construction. A scientific
study on use of fly ash in cement carried out by NTPC India, concludes that use of fly ash in
cement have the following advantages (NTPC, undated):


Reduction in heat of hydration and thus reduction of thermal cracks



Improves soundness of concrete mass.



Improved workability / pump ability of concrete



Converting released lime from hydration of OPC into additional binding



material – contributing additional strength to concrete mass.



Pore refinement and grain refinement due to reaction between fly ash and liberated
lime improves impermeability.



Improved impermeability of concrete mass increases resistance against ingress of
moisture and harmful gases resulting in increased durability



Reduce requirement of cement for same strength reducing cost of concrete.



Environmental benefits:
o

Reduce cement requirement

o

Less emission of carbon

There is a huge demand of ash in Bangladesh. At present there are 81 cement industries.
Among these around 37 - 40 cement industries are always in production. Grossly, country’s
annual cement production is around 14 – 15 million ton. Table 12.3 gives present and
forecasted cement production as well as possible ash demands.
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Table 12.3: Present and forecasted cement production and ash demand in
Bangladesh
projection Required amount of Ash (million
Ton)
2011
14
2.1
2015
18
2.7
2020
25
3.75
Source: Estimated from data of Bangladesh Cement Manufacturer Association (BCMA, 2011)
Year

Cement Production
(million Ton)

and

future

Removing Arsenic from Drinking Water
In the largest case of mass poisoning in the world, arsenic contaminates the drinking water
of about a hundred million people worldwide. In Bangladesh alone, forty million people are
exposed to arsenic levels as high as 1,200 ppb, 240 times the level deemed acceptable by
the Bangladeshi government. There are several technologies for Arsenic removal from
water. A very recent technology introduced by Ashok Gadgil and his Berkeley Lab is very
affordable and practical for rural areas of Bangladesh. The technology called ARUBA-Arsenic
Removal by Using Bottom Ash which has been designed for people of low income group of
Bangladesh.
The technology involves coating particles of coal ash with ferric hydroxide. Sold for around
$2 per person for a year's supply, this low cost powder (Arsenic Removal Using Bottom Ash
— ARUBA) is affordable to low-income villagers while allowing the factory and local
distributors to make a small profit.
In Bangladesh where arsenic problem is very severe, introduction of this technology would
be very practical. In such case Department of Public Health Engineering (DPHE) might come
forward. And BPDB may work together to supply the generated ash to the DPHE or directly
to the local people from production end.

Embankment construction
Fly ash properties are somewhat unique as an engineering material. Unlike typical soils used
for embankment construction, fly ash has a large uniformity coefficient consisting of claysized particles. Engineering properties that will affect fly ash’s use in embankments include
grain size distribution, compaction characteristics, shear strength, compressibility,
permeability, and frost susceptibility. Bangladesh Water Development Board construct
embankment in along the river side in different regions of the country. In coastal region,
BWDB constructs thousands of kilometers of coastal embankment. Bangladesh Water
Development Board might be an important client having scope of using large volume of the
generated ash. BPDB may establish relationship with BWDB by signing a MOU to introduce
and encourage ash use in embankment construction.

Pre-stressed Railway Concrete Sleepers
Fly Ash might be used in manufacturing the pre-stressed Concrete Sleepers. Over the years
Bangladesh Railway Authority manufactures Concrete Sleepers. BPDB may negotiate with
Bangladesh Railway and demonstrate scope of ash utilization in concrete sleeper
manufacturing.
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Utilization in agricultural field
Ash might be used as fertilizer. Blending with organic matter and taking some measures, the
fly-ash might be used as safe and effective fertilizer (Swamy, T. N., et al., 2012; Gupta, D.
K. et. al., 2002). Ash acts as soil modifier and source of micro and macro nutrients. There
are different studies around the world especially in India shows that, using ash in
agricultural field might result better crop yields (NTPC, undated). Another research jointly
carried out by World Bank and NTPC-India (World Bank-NTPC, 2007) finds Fly Ash doses of
50 to 200 ton per Hectare in every five years helps to improve soil nutrient status, textures,
permeability, etc. The following advantages of fly ash use in agricultural field are
scientifically accepted (Vitekari, H. N., et al., 2012 and Gupta, D. K. et al., 2002) and
practically established in field (World Bank-NTPC, 2007):
 Improve Soil Texture
 Reduces bulk density of soil–Improves water holding capacity and porosity
 Improve permeability status of soil
 Optimizes pH value
 Improves soil aeration
 Reduces crust formation
 Provides micro nutrients like Fe, Zn, Cu, Mo, B etc.
 Provides macro nutrients like K, P, Ca etc.
 Works as a part substitute of gypsum for reclamation of saline alkali soil and lime for
reclamation of acidic soils
 Surface cover of bio reclaimed vegetated ash pond get stabilized and can be used as
recreational park
 Ash ponds provides suitable conditions and essential nutrients for plant growth, helps
improve the economic condition of local inhabitants
 Works as a liming agent
 Helps in early maturity of crop
 Improves the nutritional quality of food crop
 Reduces pest incidence
 Conserves plant nutrients / water
 Carryover of trace & heavy metals & radioactivity is insignificant
 Improves the yield by 10 to 40%
Khulna region is famous for leafy vegetables and edible crop production where ash can be
used. There is a vast scope of selling the generated ash to the local farmers. However, in
that case, farmers should be given proper training on how to use ash in agricultural field.

Brick manufacturing by using coal Ash
Most modern manufacturing processes use a greater proportion of fly ash, and a high
pressure manufacturing technique, which produce high strength brick with environmental
benefits. They are widely used for the inner skin of cavity walls. They are naturally more
thermally insulating than normal bricks made with other aggregates. Recently in Bangladesh
private brick manufacturing organizations are using these kinds of bricks products because it
is more cost effective and good quality of brick. This makes ash utilization in this sector
more essential.
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Road sub-base construction
The geo-technical and pozzolanic properties of ash enables its use in coal pavement
construction in many ways. Compacted pond ash and bottom ash possess adequate bearing
strength and also meet gradation requirements and can be used as a granular sub-base
material. Fly ash can be utilized for construction of semi-rigid pavement using lime fly ash
concrete and lean cement fly ash concrete. These compositions possess more flexural
strength than flexible pavements and can be adopted for high traffic density roads. In the
concrete roads and runways, fly ash can be utilized as part replacement of ordinary Portland
cement (up to 35%) and sand (5-15%). This would result in lowering the cost of concrete
without affecting strength and also increase durability.
As such, Bangladesh Roads and Highway and LGED could be principal users of ash to be
generated from the power plant. BPDB may establish communication with Roads and
Highway Department and LGED.
12.7

Standard Operational Principle

The power plant shall be operated following the guideline of ECA 1995 and ECR 1997 (and
the amendment thereafter). In addition, for ensuring environmental safety, the standard
Operational and Maintenance Philosophy of NTPC (discussed in Section 14 of the Feasibility
Study Report) which is based on Good International Industry Practices (GIIP)14 should also
be followed. The Good International Industry Practice (GIIP) including the World Bank
Group Environmental, Health and Safety Guideline prepared on the basis of Equator
Principles15 should be followed in all aspects of plant operation and maintenance.
During coal transportation including shipping, ship to ship transferring and barging activities,
operational philosophy should be prepared by the proponent under the guideline of IMO
Conventions16 and relevant national environmental regulations as discussed in Section 2.5.
12.8

EMP Cost

The Project cost is inclusive of cost for implementing Environmental Management Plan and
installation of pollution abatement and mitigation measures described in the feasibility study
report. The costs for Environmental Management Plan and responsible institute has been
estimated in Table 12.4.

14

The detail of the GIIP can be found at
http://www1.ifc.org/wps/wcm/connect/Topics_Ext_Content/IFC_External_Corporate_Site/IFC%20Sus
tainability/SiteMap
15

The Equator Principle (EP) is a credit risk management framework for determining, assessing and
managing environmental and social risk. The EPs are adopted by financial institutions and are applied
where total project capital costs exceed US$10 million. The details of the EPs can be found at
http://www.equator-principles.com/index.php/about-the-equator-principles
16

The details of the IMO conventions may be found at
http://www.imo.org/About/Conventions/ListOfConventions/Pages/Default.aspx
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Table 12.4: Environmental Management Plan (EMP) cost estimation
EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP
Cost
(BDT. million)

Pre-construction phase (Land acquisition and site development)
EMP for
preventing
impacts on
land and
agriculture

Efforts have been made to use khas land as well as fallow land to the extent possible to
minimize future requirement of lands
Project Affected Persons (PAPs) losing homesteads and land should be compensated as per
the law of the land

BPDB and DC
office,
Bagerhat

Included in
Project cost

BPDB, and DC
office of
Bagerhat

Included in
Project cost

Included in
Project cost

PAPs loosing occupation may be involved in project’s job opportunity if possible
Compensation should be given for acquisition of agricultural land as per the law of the land

EMP for
compensatin
g land
acquisition
and
resettlement

The authority should be careful and take necessary measures that every displaced people can
be resettled as per law of the land
The displaced people may be resettled in suitable areas as per the land of the law

EMP for
compensatin
g impacts on
fisheries

Compensation to the land owner, shrimp farmer and labour as per the law of the land

BPDB, and DC
office of
Bagerhat

EMP for
compensatin
g impacts on
Bird

Protect feeding ground of birds occurring in project nearby areas.

BPDB, DoE

3

EMP for
controlling

Fencing of project area by drum sheet or Tarjja

BPDP, JV or
DC office

(In clued in
Project cost

Introduce Bird Conservation Program
Increase public awareness
Regularly spraying over the land development site for control the generation of SPM
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EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts
the regional
Proper run off design needs to be implemented for reducing any water logging
air and water
Location of backfilling stockpile should be located in safe area and protected from wind and
quality
rain action

Responsible
Institutions
Bagerhat

EMP
Cost
(BDT. million)
and BDT.3 m
external cost)

No backfilling materials/spoil should be stored on River bank/slope
3

No waste should be disposed to canals/river
Create awareness program
EMP in case
of river
dredging for
site
development

Stakeholder consultation is prerequisite for selection of dredging spoil disposal
Dredging spoil should be dumped in such a manner that it would not create any additional
environmental issues as well as refill the dredged channel
Monitoring the site of spoil disposal and its associated issues regularly

BPDB/DoE/ JV
Company/ EPC
Contractor/Loc
al
administrations

Sub-total (A)

4

10

Construction phase
EMP for
controlling
waste
generation
and
mitigating
impacts

Limiting site clearance and base stripping activities within the project boundary
Dispersed gathering and stocking of construction materials and machinery should be within
minimum area in the project boundary
The project area should be fenced prior to initiate the construction activities

BPDB/DoE/ JV
Company/ EPC
Contractor

(Included in
project cost
and Tk. 5
million
external cost)

Stock piles of construction materials should be covered in order to protect them from wind and
weathering action
The existing right of way must be used in material transportation without blocking it.
Provision of sanitary toilet facilities, one toilet for 10 persons
Construction wastes must be reused or recycled where possible
Burning of waste material must be restricted
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EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP
Cost
(BDT. million)

Quality housekeeping should be maintained by regular inspection and checking
Keep provision of onsite waste collection and disposal
Keep provision of different colour waste bin for biodegradable, reusable and recyclable waste
dumping
Keep provision of awareness building meeting and training to the employees
Awareness build up program
EMP for
controlling air
pollution

Limiting activities may produce fugitive dust particle within project area
Vegetation clearance and base stripping must be done carefully
Vehicle speed restriction must be enforced to control dust generation
Avoid using of earthen road and undeveloped road to minimize dust generation
Construction materials must be covered to protect from wind action

BPDB/JV
Company/DoE/
EPC
Contractor/
Local
Administration

(Included in
project cost
and Tk. 4
million)

Keep provision of water spraying system to suppress fugitive dust
Dust particle generated from access roads must be controlled by water spraying during dry
season

4.0

Stock piles of construction materials must be covered in order to protect from wind action
An appropriate freeboard must be maintained in trucks hauling construction materials
Creating awareness program
EMP for
controlling
greenhouse
gases

Burning of any kind of solid waste should be banned
Regular maintenance of water vessels, vehicles, generator and machinery in accordance with
manufacturer’s specifications
Approved pollution control devices to be fitted in equipment and machinery
Switch off / throttle down all site vehicles, water vessels, generator and machinery when not
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EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts
in use

Responsible
Institutions

EMP
Cost
(BDT. million)

Crating awareness and monitoring program
EMP for
controlling
noise
generation

Regularly monitoring noise level both night and days
Switch off / throttle down all site machinery, vehicles, water vessels, and generator when not
in use
Construction activities should be limited in night

BPDB/DoE/ JV
Company/ EPC
Contractor/
Local
administration

(Include in
project cost
and external
Tk. 2 million)

Use noise damper on project boundary
2.0

Monitoring the speed limit of the vehicles and vessels
Avoid queuing of vehicles in areas adjacent to site, particularly near sensitive receptors
including housing.
EMP for
controlling
impacts on
ground water
resources

Keep provisions of rain water harvesting system to limit ground water use
Use of surface water as much as possible

BPDB/DoE/JV
Company/ EPC
Contractor

Include in
project and
external Tk. 3
million)
3.0

EMP for
controlling
impacts on
surface water
resources

Surface water must be saved from any harmful effluents and waste dumping from project site
using waste disposal management plan

EMP for

Harmful effluents and wastes leakage from oil and chemical tank or storage would be

Provide close system facilities and wastewater treatment plant to minimize domestic waste
from workers colony

BPDB/DoE/ JV
Company/ EPC
Contractor
5.0

Provide training and awareness building program to the workers during construction. The
training and awareness programs are: a) arrange weekly consultation sessions among the
workers through plant site managers. The duration of consultation is one hour according to
ISO14031 standard, b) arrange monthly environmental meeting among the mid level officers
through top management. The issue will be discussed under this meeting is ECR 1997
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EMP for the
Impacts
controlling
impacts on
ground water
quality

Mitigation/ Enhancement/ Compensation/ Contingency measure
controlled
High tech treatment plan will be installed in the plant site for effluent discharged to the Passur
River. It must be operated satisfying all relevant standards of MoEF

Responsible
Institutions
Company/ EPC
Contractor

EMP
Cost
(BDT. million)

BPDB/DoE/ JV
Company/ EPC
Contractor

(Include in
project cost
and Tk. 3
million
external cost)

Regularly monitoring the ground water to identify the anthropogenic interferences
Provide training and awareness building programs to the labors, professionals and local people

EMP for
controlling
impacts on
land and
agriculture

Construction materials have to be collected, stored, and disposed in an appropriate manner
Recycled waste should be disposed in a suitable landfill
Limiting the construction activities and stocking within the project boundary
Regular monitoring the waste disposal process carefully
Harmful effluents and waste leakage from oil and chemical tank or storage should be
controlled strictly
Wastes or used oil must be stored in a designated area for disposal through authorized
vendors

3.0

Measures must be provided for fire suppression and the neutralization and collection of any
spilled materials
Treatment plant must be installed
Provide training and awareness building programs to the labours and professionals and local
people
EMP for
controlling
impacts on
fisheries

Avoidance of construction work during fish breeding season if possible. Generally, April to July
for common fish and Sept-October and March to May for Hilsa spawning and migration
Most excavation, backfilling, and site grading will be undertaken during the dry season.
Sediment will be trapped on-site using sediment fences and traps and basins, and by
preventing the off-site movement of coarse material
Alternate sourcing of sand other than river bed dredging
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EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP
Cost
(BDT. million)

Limiting the vessel speeds and regular maintenance to control noise
Oil spillage from vehicle/ vessel should be controlled
Carefully monitoring the water quality u/s and d/s of the project regularly and traffic
movement should be followed the law

5.0

Fish conservatory (sanctuary) must be established at a safe zone
Enforce banning of fishing activity within the sanctuary zone
The disturbance of habitats in the inter-tidal zones should be minimized
Mangrove plantation may facilitate some fish habitat to compensate the habitat loss in project
area
Reduce to cut of trees, bushy plants and swampy plants around the water areas
EMP for
conserving
ecosystem

Implement on-site waste management plant and air quality monitoring system
Limiting soil extraction activities within defined area if possible
Limiting vegetation clearance and base stripping within project boundary
Protect existing mangrove strip along the Passur River
Mangrove plantation program along Maidara river may be implemented
Avoid dredging activities during surfacing and swimming time of Dolphin i.e. at dawn and
evening
Dolphin conservation program must be implemented
Restrict light at night where necessary
Keep provision of outdoor lights with shade directed downwards
Cut-off time to switch off unnecessary lights at night
Regular monitoring the above activities and consultation with the stakeholders
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BPDB/DoE/For
est
department/Do
F/JV Company/
EPC
Contractor/
Local
administration

(Included in
project cost
and Tk. 15
million
external cost)
15.0

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP for
enhancing
socioeconomi
c condition

MoLE/ MoSW,
BPDB/ DoE/
MoE/
NGOs/LGED/
RHD/ DPHE/
JV company/
EPC company/
Contractor/
local
government
and
administration

The labour recruitment policy formulate in such a way that the local labourers can easily get
chance of employment in the power plant project
Gov. and NGOs should provide support skill development program and income generation
activities to local people
Youth and women empowerment training centre, introducing diverse income generating
activities training
Stronger the safety net program in this area
Regular consultation meeting should be introduce between locals and project personnel to
exchange the knowledge
For the increasing movement of people and heavy vehicles the road networks must be
developed

EMP
Cost
(BDT. million)
(Included in
project cost
and Tk.
15million
external cost)
15.0

Manage separate water and sanitation facilities for the construction workers in the project area
so that they cannot make any disturbance to the existing facilities of the local people

EMP for
safety and
emergency
situation

Safe design should be implement to reduce the risk in each of the construction process
Use of personal protective equipment (PPE) like gloves, helmets, sunglasses and other tools,
dresses & uniforms

BPDB/DoE/JV
company/Contr
actor

Included in
project cost

Regular checking, monitoring and carefully handing with safety procedure
Precautions has to be ensured during handling the hazardous chemicals

Sub-total (B)

64.0

Post-Construction (Operation Phase)
EMP for air
pollution

Ensuring the standard of Bangladesh (MoEF) and WB where emission always should be lower
due to nearly presence of Sundarbans
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BPDB/DoE/JV
Company

(Include in
plant

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts
control
The plant equipment must be performance tested during commissioning phase to ensure
standard has been maintained

Responsible
Institutions

Regular inspection and maintenance of boiler, pressure parts, FD and ID fans ESP, FGD and
ash separation and handling system, and other ancillaries

EMP
Cost
(BDT. million)
operation cost
and Tk. 18
million
external cost)

Maintain coal quality of low Sulphur content as stipulated in project description
Properly use of flue gas desulphurization scrubbing systems to remove sulphur dioxide through
lime and steam injection method to reduce the NOx emission

18.0

Safety and emergency materials for accidental hazard
Remote monitoring and control of total production process
Regular maintenance and overwhelming as per design specification
Regular monitoring the air quality at identified locations
Automatic monitoring process and presenting on the real time WebPages should be
implemented
EMP for
controlling
noise
pollution

275 m stack height and high velocity must be maintained
Discharge of emissions through stack must be directed vertically upward without any
impedance or hindrance

BPDB/DoE/ JV
Company

Maintaining DoE standard of acoustic environment with spatial and temporal basis
Use sound absorbing boundary wall that act as noise damper
Noise insulation must be implemented surrounding the turbine and generator casing
Noise dumper/insulator must be installed around the casing of conveyor belt

7.0

Switch off / throttle down all vehicle and engine of vessel when not in use
EMP for
controlling

Onsite, waste collection and disposal system would be provided by municipality of Bagerhat
through Rampal Upazila administration
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(Include in
plant
operation cost
and Tk. 7
million
external cost)

BPDB/Local
Administration/

(Include in
plant

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts
the impact of
Dust control mechanism must be utilized for coal and ash handling system
waste
Provision of different waste bin with colour code for different waste (recyclable, reusable,
generation
biodegradable, hazardous, etc) in road side, parking places, office, eco-parks, and other
official and public places in the plant site

Responsible
Institutions
DoE/ JV
Company

EMP
Cost
(BDT. million)
operation cost
and Tk. 13
million
external cost)

Temporary waste dumping facilities on site and permanent waste dumping facilities off site
after treatment must properly continue
13

Green building concept will be initiated in the preparation of residential plan to minimize the
effluent
Provision of waste management department with given responsibility of waste collection,
transportation, disposal and overall management and the department may be maintain
Environmental Quality and Safety Management wings
Inspect the heavy metal concentration at every potential points of emission/effluent flow
Regular monitoring the waste management instruments and process
Provision of regular awareness building meetings programs
EMP for the
produced ash
from the
power plant

Advanced technique like ESP, ash silo and ash pond have to be maintained regularly for ash
management
Fly ash (dry form) generated from the plant should be separated after burning of coal
through ESP and commercially utilized to maximum extent possible
Unutilized fly ash must be transferred from the silo in wet form and stored in the ash pond
until suitable users are identified

BPDB/JV
Company

(Include in
plant
operation cost
and Tk. 15
million
external cost)

Bottom ash should be collected in wet form and must be stored in the ash dyke until suitable
users are identified
Increase the facilities of ash marketing through infrastructure development, creating
awareness and formulating policies
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15

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP for
controlling
impacts on
surface water
resources

BPDB/Local
Administration/
DoE/ JV
Company

Regular maintain of the rain water harvesting process
Increase the efficiency of water reuse and recycling
Water conservation plan must be implemented in broader scale
Direct emission of any harmful effluents and wastes from power plant must be restricted
Provide close system facilities to minimize emission of effluents from power plant area
Effluent treatment plant needs to proper working with the provision of additional load bearing
capacity during accidental cases

EMP
Cost
(BDT. million)
(Included in
plant
operation cost
and Tk. 15
million
external cost)

Regular monitoring to the water quality at specified locations in certain time interval
15.0

Regular consultation meeting should be introduce between locals and project personnel to
improve the surface water quality
EMP for
controlling
impacts on
ground water
resources

Ground water must be free from any harmful effluents and wastes leakage from oil and
chemical tank or storage through seepage
Regular monitoring the level and quality of ground water in side and adjacent to the power
plant

BPDB/DoE/
DPHE/ JV
Company

Provide training and awareness building programs to the labours and professionals during
monitoring the sources of ground water contamination
Implies incentives for conserving the local wet lands

5.0

sealed or paved the coal, ash and waste silo/storage/disposal site to blocked the
communication between hazardous materials/leacheate and ground water
EMP for
controlling
impacts of
tidal intrusion

Proper connectivity should be maintained through the tidal creeks
Regular maintenance the tidal natural and artificial creeks/khals/channel for easy tidal water
movement
Proper guide lines would be followed for Operation & Maintenance facilities
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(Included in
plant
operation cost
and Tk. 5
million
external cost)

BPDB/JV
Company

4.0

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP for
controlling
impacts of
drainage
congestion
and water
logging

BPDB/Local
government
and
administrations
/ BWDB/JV
Company

Kaigar Daskati tidal creeks remain free from any kind of interferences
Regular maintain the depth and flow of the existing creeks/channel and river
Practicing integrated water resources management plan for reducing the water logging
problem
Proper set back rules and regulations in connection with river system management would be
strongly followed in Operation & Maintenance period

EMP
Cost
(BDT. million)

15.0

Keep rivers free from any encroachment and obstructions
Stakeholder consultation must be arranged for such kind of problem
EMP for
erosion and
accretion

Bank protection measure like hard structure, mangrove plantation on the bank
Maintain the green belt development areas regularly
Scientifically justified for any kind of dredging in a particular place

BWDB/
BPDB/JV
Company

13.0

Monitoring the vessel speed, river flow and erosion and accretion prone areas
EMP in case
of
maintenance
dredging for
river
navigation
EMP for
controlling
impacts on
land and
agriculture

Scientifically justified for any kind of dredging work in the river
Stakeholder consultation is necessary for site selection for dredging spoil disposal
Regular monitoring is necessary during maintenance dredging
Monitoring the site of spoil disposal and its associated social and ecological issues regularly

Introduce the Integrated Pest Management (IPM) technique for pest control adjacent
agricultural field like “Light Trap”
Proper training to the farmer on using fly ash in agricultural field
Awareness growing to use the by-product of the power plant efficiently
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BPDB/DoE/ JV
Company/ EPC
Contractor/
Local
government
and
administrations

Included in
plant
operation
and Tk. 25
million
external cost)

DAE/Local
Administration/
JV Company

(Included in
plant
operation cost
and Tk. 10
million
external cost)

25.0

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

Monitoring not only inside but also outside the land areas free from any kind of waste disposal
or potentially to be polluted lands

EMP
Cost
(BDT. million)
10.0

Use of bio-indicator for pollution measurement
EMP for
controlling
impacts on
fisheries

The water supply pipeline intake point from the feeder canal should be provided with sufficient
screening to filter out larger aquatic organisms (e.g., fish, frogs, and toads) and foreign
matter, preventing this material from being drawn into the pumps
Drum screens need to adopt in order to limit the entrainment of fish in the cooling water
system and intake velocities should be as low as possible
The water velocity in the intake channel should be less than 0.5 m/s during normal conditions
Temporary water reservoir can be built for water storage rather than direct abstraction from
river
Monitoring should continue to ensure that the deterrents are working effectively.
On-site wastewater should be treated to achieve maximum reuse and recycling rather than
ultimate disposal to the river
Leftover wastewater should be used to irrigate on-site vegetation throughout the year except
during the monsoon
Regular consultation, training and stakeholder meeting must be arranged with the local bodies
and project personnel
Use of bio-indicator for pollution measurement like benthic community, plankton or sensitive
organisms Enforcement of ECR 1997, IMO Conventions, MARPOL, etc
Spot-check of shipping and barging activities by relevant agencies
Rehabilitation of fish and shrimp habitats by conserving and protecting existing fish nursing
ground by extending the existing mangrove forest area other than power plant area
Enforcement of fishing ban in the mangrove forest areas during breeding/nursing period
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BPDB/ DoE/ JV
Company/ Coal
Transportation
agency/MPA,
BIWTA/DG
Shipping/DoF

(Included in
plant
operation cost
and Tk. 10
million
external cost)

10.0

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP
Cost
(BDT. million)

Must follow the EMP for effluent discharge, and traffic movement
EMP for
controlling
impacts on
ecosystem

Automatic air quality monitoring at certain ecological important point regularly
Enforce the relevant law of restricting ballast water and haul water dumping in Sundarbans
territory
Enforce existing law of controlling oil spillage
Monitoring activities of the Foreign ships during coal transportation
Establish check post for monitoring activities of foreign ships during coal transportation
Limiting coal spillage and escapee during unloading to feeder vessel/lighterage vessels
Follow standard practice for shipping and barging operation
Restrict blowing of whistle within Sundarbans territory
Introduce speed limitation for vessel in Sundarbans territory

BPDB/ DoE/ JV
Company/ Coal
Transportation
agency/MPA,
BIWTA/DG
Shipping/
Forest
Department

(Included in
plant
operation cost
and Tk. 35
million
external cost)

Anchorage should be allowed at particular location within the Sundarbans area
Enforce Forest Protection Acts
Restrict blowing of whistle near bird colony
Awareness building activities should be carried out continuously
Restrict trapping, killing of migratory birds and local aquatic birds
No trapping and killing of Dolphin
Plan measures for accidental oil spillage, refuelling
Anchorage for water vessel only in designated sites
Adoption of Dolphin Conservation Program
Restrict night lights, only in places where necessary
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35.0

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP
Cost
(BDT. million)

Outdoor lights with shade directed downwards
Restrict outside lighting of the water vessel during navigation across the Sundarbans
Restrict the beaming of searchlight on forest area
EMP for
enhancing
better socioeconomic
condition

The employee (labors or professionals) should be recruited permanently and temporarily
depending on the skills emphasizing on local man power
Gov. and NGOs should continue training for developing skilled population and support them
with micro capital
Significant posts must be reserved for the local project affected population (both properties
and livelihoods)
At least, 10% of the job must be reserved for women.
Youth and women empowerment training centre and introducing diverse income generating
activities training

MoLE/ MoSW,
BPDB/ LGRD/
MoE/
MHFW/NGOs//
LGED/ REB/ JV
company/DC
office/ Local
administration

Relevant government department like Khulna Development Authority, Bagerhat District
Parishad, Rampal Upazila Parishad, LGED, RHD, MPA, Rail Way Department, etc should guide
the induced development. The existing development plans, Master plans might be improved in
harmony with the project

(Included in
plant
operation cost
and Tk. 50
million
external cost)

Development of electric transmission and distribution line, priority of local and displaced
people in providing electricity, priority in providing electricity for irrigation water pump for local
people

50.0

Integrated planning among the power generation, industrial development, and socio-economic
improvement
Extension of social safety nets for affected people and people under exposure of plant
possessed risk
Support Gov and NGO’s activities
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EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP
Cost
(BDT. million)

BPDB/DoE/MH
FW/ Local
Administration

Included in
plant
operation cost

Use biocides to prevent bacterial contamination to the adjacent society
Community health monitoring facilities within 10 km radius from the power plant
Establish communication with nearby hospital to keep record of pneumonia and other related
diseases like bronchitis, skin lesion, eye cataracts and accidental hazardous
EMP for
Safety and
emergence
hazardous

Regular monitoring both automatic computerized and manual in every hazard points
Use of personal protective equipment (PPE) in the work places
Regular checking, monitoring and carefully operations with standard procedure
Precautions has to be ensured during handling the hazardous chemicals
Ensure the hospital facilities emergency after any kind of accidental event
Auto signalling system must be installed as a safety plan
Training to the professionals regularly
Regular practicing or showdown by the rescue team for pseudo accident
Compliance monitoring to the charged professionals and monitoring devices
Regular consultation meeting must be introduce between locals and project personnel to
exchange the knowledge
Introducing health insurance for the employees

Sub-Total (C)

235.0

Coal Transportation, Transshipment and Handling
EMP for Coal
Transportatio
n,
Transshipme

Adoption of dust suppression system
The vessel to be engaged shall have to be complied with international and national standard
Adopt enclose system for coal unloading and transportation (through conveyor belt)

397

JV Company/
Coal
Transportation
agent/
MPA/DG

Included in
coal import
cost

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts
nt and
Maintain ECR 1997, IMO Conventions, MARPOL, etc
Handling
Restrict blowing of whistle within Sundarbans Territory

Responsible
Institutions
Shipping/BIWT
A

EMP
Cost
(BDT. million)

Switch off / throttle down of all equipment and machinery when not in use
Introduce speed limitation for vessels within Sundarbans territory
Anchorage have to be allowed at particular location within the Sundarbans area
Enforce Forest Protection Acts
Limiting dropping of coal and escapee during unloading to feeder vessel/lighter vessel
Ensure no dumping of ballast water, no oil spillage, no discharge of waste water, no waste
dumping
Practice of dust suppression should be to moisten the coal not to wet the coal
Introduce speed limit of coal transportation vessel
Keep vessel speed in between 7 knots to 8 knots per hour
Plant mangrove forest along the bank of rivers vulnerable to wave erosion
Plant and conserve native mangrove plants along the river bank of coal transportation route
across the Sundarbans
Regular monitoring of erosion
Proper training for vessel crews, traffic inspectors, in charges, and other concerned
professionals
All vessels must be provided with GPS, radar and other electronic navigation systems to
prevent grounding or collisions, such as depth sounder, radar and radio equipment for
communication
All vessels should be complied with rules and regulation of IMO, Port authority, BIWTA and
national laws of safety, and environmental conservations
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JV Company/
Coal
Transportation
agent/
MPA/DG
Shipping/BIWT
A /BWDB
JV Company/
Coal
Transportation
agent/
MPA/DG
Shipping/BIWT
A /Coast Guard

10.0

(Included in
coal import
cost and Tk.
25 million for
training cost)
25.0

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP
Cost
(BDT. million)

JV Company/
Coal
Transportation
agent/
MPA/DG
Shipping/BIWT
A
/DoF/FD/DoE/
Coast Guard

(Included in
coal import
cost and

Ensure port/coal terminal inspector, environment and safety manager are enforced
Training for awareness building and monitoring
Awareness building for fisher and facilitate the fisher to use nets/boats provided with signals
and marking
Reduce speed if net is seen
Ensure no dumping of ballast water, no oil spillage, no discharge of waste water, no waste
dumping
Ensure enforcement of ECR, 1997, Forest Protection Act, and other rules, regulation and
treaties for conserving Sundarbans
Ensure no dumping of ballast water, no oil spillage, no discharge of waste water, no waste
dumping

Tk. 15 million
for monitoring
and training
cost)

Restrict outside lighting of the water vessel during navigation across the Sundarbans
Restrict the beaming of searchlight on Forest area
Use low beam of searchlight during navigation across the Sundarbans
Limiting dropping of coal and escapee during unloading to feeder vessel/lighter vessel
Restrict blowing of whistle within Sundarbans Territory
Introduce speed limitation for vessels in Sundarbans Territory
Anchorage should be allowed at particular locations within the Sundarbans area
Anchorage for water vessel only in designated sites
Adoption of Dolphin Conservation Program
Monitoring activities of the Foreign ships during coal transportation
Establish check post for monitoring activities of Foreign ships during coal transportation
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25.0

Environmental Management Plan

EMP for the Mitigation/ Enhancement/ Compensation/ Contingency measure
Impacts

Responsible
Institutions

EMP
Cost
(BDT. million)

Safety and
emergency
plan

BPDB/DoE/ JV
company

Included in
coal import
cost

Use of personal protective equipment (PPE)
Regular checking, monitoring and carefully handing with safety procedure
Spraying water like mist in order to reduce the risk of ignition
Precautions has to be ensured during handling the coal

Sub-Total (D)

60.0

Grand Total (A + B+ C+D)

369.0

Note: These mentioned costs (e.g. the external cost) are tentative at the time of this study and might be changed during detail design of the
project. The EPC contractor shall be appointed after obtaining of Environmental Clearance Certificate from DoE.
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Chapter 13: Environmental Monitoring Plan
13.1

Introduction

Successful implementation of EMP depends on regular monitoring, documenting and
reporting. BPDB should have provision of Environmental quality and safety department for
monitoring the EMP implementation during construction and operation phase of the project.
The environmental monitoring officer should monitor the EMP implementation and submit a
quarterly report to the concerned department. Additionally, another yearly monitoring report
with quarterly monitoring data should be submitted to the DoE for renewing the
Environmental Clearance Certificate. Digital monitoring process will be incorporated where
sample data will be updated and represented regularly through web based.Therefore,
monitoring devices must be installed at each of the potentially pollution risk points. The Key
components of environmental monitoring plan are described in the following subsections
while a framework of the detail monitoring plan has been presented in Table 13.1.
The baseline data of the suggested locations of environmental monitoring during
construction and operation phase, should be collected and recorded with temporal (time,
date, seasons, weather, etc) and spatial references (GPS reference) at pre-construction
phase. Thence, the monitoring data would be comparable to baseline data. All data should
be submitted to the Department of Environment. This monitoring plan will cost about BDT
124 million for construction and operation phase excluding the monitoring of the project
inbuilt monitoring system cost over the years. This cost is actually included in the
environmental management cost during economic and financial analysis.
Table 13.1: Monitoring Plan
Indicator

Location of data collection

Frequency of data
collection

Physical Environment Monitoring Plan
Construction
Monitoring EMP Project area
Daily monitoring and
implementation
documenting,
and
quarterly reporting
 Mitigation
measures
 Enhancement
measures
 Contingency
 Compensation
Four samples from four edges Quarterly
Respiratory
of the project boundary, one
Particulate
matter
(PM2.5 sample from 1 km downwind
from the project boundary
and PM10)

17

Monitori
ng Cost
(BDT. m)

In built
cost

2.5

Note: Here, the role of DoE would be as a regulatory authority on behalf of GOB.
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Instituti
on (s)17

BPDB/JV
Company/
EPC
Contractor

BPDB/JV
Company/
DoE/EPC
Contractor

Environmental Monitoring Plan

Indicator
Noise

Location of data collection

Frequency of data
collection

One noise level data from Quarterly
middle
of
the
project
boundary, Four data from
four different locations –
 1 km away from south
boundary
 1km away from north
boundary
 1 km away from east
boundary
 1 km away from west
boundary
 One station at Harbaria
 One station at Akram point
Project area and Labor shed
Quarterly

Waste
generation
 Construction
 Domestic
Daily monitoring and
Implementation Within project area
documenting,
and
of onsite waste
quarterly reporting
management
plan and noise
management
plan
Post-construction/Operation
Quarterly
Air
quality-  Stack point
concentration of  1 km, 2 km and 4 km
SOx,
NOx,
distance from the stack
Heavy metals,
point to the windward
PM2.5 and PM10
direction
 Coal stockpile
 Mongla port
 Khulna city
 Coal transfer point (Akram
point)
 Ash disposal pond
 Two (2) nearest point at
Sundarbans of the project
 Harbaria
 Akram point
 Koyra
 Sharankhola
Quarterly
Noise
 Within 100 m of the plant,
 immediate outside of the
project boundary
 1km away towards different
direction from four different
side of the project
 One station besides Sibsha
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Monitori
ng Cost
(BDT. m)

Instituti
on (s)17
BPDB/JV
Company/
EPC
Contractor

2.5

Inbuilt

In built

BPDB/JV
Company/
Contractor
BPDB/JV
Company/
EPC
Contractor

BPDB/JV
Company

10

BPDB/JV
Company
4

Environmental Monitoring Plan

Indicator

Location of data collection

Frequency of data
collection

Monitori
ng Cost
(BDT. m)

River in Sundarbans
 Three (3) stations at
Sundarbans nearest to the
project
Project area and Labor shed

Waste
Quarterly
generation
 Plant
 Domestic
Implementation Within project area
Daily monitoring and
of Air quality
quarterly reporting
management
plan,
Noise
management
plan,
Waste
management
plan
Water Resources Monitoring Plan
Maidara river
Monthly
Tidal
penetration and Ichamoti river
inundation
Erosion
Passur river
Quarterly
Akram point site
Mongla port site
Project site
Sedimentation
Passur river
Twice in a year (wet
and dry season)
Akram point site
Mongla port site
Project site
Maidara river: River reach
Internal
All creeks of the project area
Twice in a year (wet
drainage
and dry season)
network
Quarterly in a year
Surface water 1. Effluent discharge point
pollution
 500 m u/s and d/s from
monitoring (DO,
the
effluent disposal
BOD,
COD,
point
Heavy
metal,
 100 m u/s and d/s from
pH,
salinity,
the project plant
Total hardness, 2. Maidara River
Nitrate, TDS, TS 3. Mongla port
Temperature,
4. Sundarbans area
etc)
 Base Creek
 Karamjal
 Akram Point
 Hiron Point
5. Confluence point of Sibsha
6. Sibsha
river
inside
(relatively
middle)
of
Sundarbans
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In built

Instituti
on (s)17

BPDB/JV
Company
BPDB/JV
Company

3

2

5

10

4

10

BPDB/JV
Company/
BWDB
BPDB/JV
Company/
BWDB/BI
WTA/MPA
BPDB/JV
Company/
BWDB/BI
WTA/MPA
BPDB/JV
Company/
BWDB
BPDB/JV
Company/
DoE

Environmental Monitoring Plan

Indicator

Location of data collection

Frequency of data
collection

Monitori
ng Cost
(BDT. m)

Instituti
on (s)17

7. Confluence point of Deluti,
Habarkhali river to Sibsha
8. Sharankhola
All
samples
should
be
collected from three points
(left, middle and right bank)
along the cross section of the
river at suggested locations
during both ebb and flood
tide
Ground
table

water One point of the project site Twice in a year (wet
and five points of the study and dry season)
area
water One point of project site and Quarterly
three point of study area.

Ground
pollution
monitoring
(BOD,
COD,
Heavy
metal,
pH,
salinity,
Total hardness,
Nitrate,
TDS,
etc)

Traffic
management
system

1

2

Transportation Monitoring Plan
 Five points in Khulna to Monthly during post
construction/operatio
Mongla road.
 Three points in access road. n period
3

Physical
of road

status Overall study area

Navigability

Land use
Soil
fertility/Nutrient
status
of

BPDB/JV
Company/
DoE/DPHE

Twice
during
phase
Only Passur river from Akram Twice
point to Project jetty
during
phase

Inside
project
Inside
project

in
in

a year
operation

1

a year
operation

Land and Agriculture Monitoring Plan
and outside the 3 (three)
Months
and outside the Yearly

2

0.5
1.5

404

Roads and
Highway,
LGED and
Mongla
Port
Authority
and
District
authority
Roads and
Highway
and LGED
BIWTA
and
Mongla
Port
Authority
DAE, and
BPDB
SRDI
&
BPDB

Environmental Monitoring Plan

Indicator

Location of data collection

Frequency of data
collection

Crop production

Inside and outside the project

4(four) months

Crop damage

Inside and outside the project

4(four) months

Monitori
ng Cost
(BDT. m)

Instituti
on (s)17

soil/Contaminati
on of heavy
metal/ Fly ash
of burned coal

Feed,
Fodder Inside and outside the project
and diseases of
livestock

Monthly

monitoring
Implementation Inside and outside the project Regular
with
quarterly
of Land and
monitoring
agriculture
management
plan
Fisheries Monitoring Plan
Construction
Fish
habitat Selected sites within 10 km (Pre, during and post
status
radius of the project
activities) In case of
soil extraciton at the
river bed
Fish biodiversity Selected sites within 10 km (Pre, during and post
radius of the project
activities) In case of
soil extraciton at the
river bed
Fish migration Migration channels within the (Pre, during and post
study area of the project activities) In case of
(indicative
especially Maidara River and soil extraciton at the
species)
Passur River adjacent to river bed
project area
Fish-Shrimp
Selected sites within 10 km Quarterly
culture practice radius of the project
Fish production
Selected sites within 10km Quarterly
radius of the project
Operation
Fish
habitat Selected sites within 10km Quarterly
status
radius of the project
Fish biodiversity Selected sites within 10km 3 times/year
radius of the project
(pre/monsoon/postmonsoon)
Fish migration Migration channels within the Quarterly
(indicative
study area of the project
species)
especially Maidara River and
Passur River adjacent to
project area
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0.5

0.5

1

DAE and
BPDB
DAE and
BPDB
DLS and
BPDB
Joint
venture of
BPDB and
NTPC

BPDB/DoF
/DoE
BPDB/DoF
1
BPDB/DoF

BPDB/DoF
1

BPDB/DoF

BPDB/DoF
/DoE

8

BPDB/DoF

Environmental Monitoring Plan

Indicator
Fish-Shrimp
culture practice
Fish production
Monitoring
implementation
of
Fisheries
Management
plan

Location of data collection

Frequency of data
collection

Selected sites within 10 km Biannually
radius of the project
Around the discharge point
Continuously
Project area
Regular
monitoring
with
quarterly
reporting

Ecosystem Monitoring Plan
Construction
Bird
Colony, Within 10 km radius of the Quarterly
feeding
and project
nesting ground
Benthos
Passur
riverriver
bed Pre-dredging, during
selected for any kind of dredging and post
activities
activities
Daily during base
Limiting
of Within project area
stripping activities
vegetation
clearance
Dolphin
Maidara River and Passur Quarterly
activities
River adjacent to project area
Regular
monitoring
Implementation Within project area
and
quarterly
of
Ecosystem
reporting
management
plan
Operation
Within 10km radius of the Quarterly
Bird Colony,
project
feeding and
nesting ground
Adjacent to the project area
Benthos
At least 15’’ of
community
500 m u/s and d/s from bottom sediments of
the effluent disposal the river are collected
point
quarterly in a year.
Sundarbans areas
Nearest
point
of
Sundarbans
Akram Point
Heron Point
River
bed Adjacent to the project area
500 m u/s and d/s from
pollution
the effluent disposal
monitoring
point
(Coal
dust,
Heavy metal, Oil Sundarbans areas
Nearest
point
of
and grease)
Sundarbans
Akram Point
Heron Point
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Monitori
ng Cost
(BDT. m)
2
2

Instituti
on (s)17
BPDB/DoF
BPDB/DoF
BPDB/DoE

6

BPDB/DoE
0.5
BPDB/DoE
0.7
BPDB/DoE
0.5
1.0

BPDB/DoE
BPDB/DoE

0.3

2.0

4.5

Top 15’’ of the river
bottom sediments are
analyzed quarterly in
a year.
5

JV
Company/
DoE
Dredging
implement
ing
agency

Environmental Monitoring Plan

Indicator

Location of data collection

Frequency of data
collection

Monitori
ng Cost
(BDT. m)

Instituti
on (s)17

5 samples from Homestead Quarterly
ecosystem (at least 2 at down
wind direction) within 5 km
radius
5 Samples from Road side
plantation including 2 at
downwind direction within 5
km radius
5.5
5 samples from each of the
following
locations
of
Sundarbans:
 Base Creek
 Karamjal
 Akram Point
 Heron Point
Monitoring
Heron Point, Akram Point, Regular monitoring
point,
Karamjal,
activities
of Monkey
Water
vessels Mongla port, Jetty location of
(Ballast
water Project site
dumping,
oil
spillage, waste
10
dumping,
beaming
of
searchlight,
noise
generation etc)
engaged in coal
transportation
Socioeconomic Environment Monitoring Plan
Have
the Villages at new location, DC Before and during
displaced
office
construction
people
losing
In built
their
land
received proper
compensation?
Twice in a year
How
many Villages at new location
displaced
households
relocated
and
5
built their new
structure at new
location?

BPDB/DoE

How
many Project area
people
are
recruited
for
construction
and
other
activities under

BPDB/ JV
Company

Ecosystem
health of the
surrounding:
 Fly ash
depositio
n
on
plant
leaves
 Plant
health
 Producti
vity
of
fruiting
plants

During
and
construction

after
In built
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Coast
Guard,
MPA,
Departme
nt
of
Forest, DG
Shipping

DC Office
Bagerhat/
BPDB

DC Office
Bagerhat/
BPDB

Environmental Monitoring Plan

Indicator

Location of data collection

Frequency of data
collection

the project
Whether people Project site and surrounding Quarterly
and
workers the area
suffer
from
health risk
Surrounding the project area
Twice a year
Groundwater
level,
and
salinity intrusion
13.2

Monitori
ng Cost
(BDT. m)

In built

2

Instituti
on (s)17

JV
Company
JV
Company

Compliance Monitoring

Compliance monitoring is the prudent element of Environmental Monitoring Plan that ensure
effective implementation of the Environmental Management Plan, compliance of all project
related activities with relevant environmental rules and regulations and safety procedure.
Monitoring of the compliance may be carried out by the Environmental Personnel of the
Project Management Unit but should be audited yearly by the external auditor. The
monitoring activities and results should be well documented and followed by the standard
monitoring checklist.
The principle approach of the step by step monitoring involves:
 Walkthrough inspection : quick survey of the activities, operations, equipments, and
facilities
 Through inspection: visual observation activities, operation, equipments and facilities
and review of related documents, previous records, reports, etc
 Interview of relevant personnel: interviewing of related employees, key personnel,
etc
 Consultation with local people: consultation with local people to understand
community perception on the project related activities and to identify social issues
related with the project
The inspection, observation, consultation and reporting should be followed by a organized
checklist. The checklist of the monitoring should be developed during preparation of
Environmental and Social Action Plan at the stage of detail design of the project.
The target areas of monitoring are:


Compliance of project related activities (including coal transportation activities) with
national and international (if required) environmental rules and regulation as
described in chapter 2 during preconstruction, construction and operation phases



Compliance of the project related activities (including coal transportation) with the
Suggested EMP during pre-construction, construction and operation phases



Compliance of the Plant operation (noise, emission, waste disposal, waste water
discharge, etc) with relevant national and international (if required) standards
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Compliance of the Environmental Monitoring Activities with suggested Environmental
Monitoring Plan



Record each of incidents

The compliance monitoring report along with the checklist should be indexed and annexed
with the monthly and annual monitoring report. A formate of compliance monitoring
cheaklist has been appended in appendix-XVII. It may be required to submit the annual
monitoring report to Department of Environment for renewing of the Environmental
Clearance Certificate each year.
13.3

Implementation of EMP and Environmental Monitoring Plan

Main purpose of this environmental assessment is to delineate correct measures to enhance
the environmental sustainability of the proposed project through providing suggestion on
design consideration, implementation, management and operation as suggested in the EMP.
The effective implementation and operation of EMP depends on regular monitoring. The
power production company-joint venture of BPDB and NTPC should establish a directorate
headed by a Director, Environment and Safety. The organogram of the proposed monitoring
directorate may be as Figure 13.1.
Chief Medical Officer

Director,
Environment health and safety

Environmental quality safety manager

Medical officer

Environmental manager

Health safety manager

Safety managers

Rescue officers

Chief Security officer
officer
Security officers

Fire safety managers

Emergency managers

Figure 13.1: Organogram of proposed environment and safety directorate
The environmental manager will be responsible for monitoring of the implemented EMP. The
safety manager will be responsible for occupational health and safety and implementation of
hazard management plan while the emergency manager will be responsible for emergency
plan implementation. However, this is an indicative organogram; the project authority may
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change the hierarchy of the team and make necessary addition if required for smooth
implementation of the monitoring works.
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Chapter 14: Cost and Benefit Assessment
14.1

Introduction

The feasibility is a process of checking technical feasibility, economical viability, social
accountability and environmental sustainability of a project. The cost-benefit analysis (CBA)
is usually carried out to examine the project feasibility and is widely used for financial and
economic appraisal tool of a project. It is particularly useful when a choice has to be made
out of several alternatives and when the project involves a stream of benefits and costs over
time. Other issues like achieving national goal, reducing regional imbalance, national
strategic planning, environmental externalities etc. are also significantly important for the
project feasibility studies.
In the power sector, CBA is used as an essential tool for the policy formulation and decision
making in multiple aspects like site selection, construction, operation, decommissioning, fuel
quality and selling prices. The basic idea here is to evaluate whether the investment in
construction, operational and maintenance costs of the power plant is justified in terms of a
higher electricity production with lower external cost. Cost- Benefit is a standardized tool,
but can take several forms, and is usually complemented with a number of processes. The
process of cost- benefit assessment is estimated on the following process.
Financial and Economic analysis
 Benefit Cost Ratio (BCR) – Ratio of the present value (PV) of total
incremental benefits over the PV of total incremental costs
 Net Present Value (NPV) – the difference between the PV of total
incremental benefits and the present value of the total incremental costs
 Internal Rate of Return (IRR) – The discount rate at which the PV of
benefits equals the PV of costs
 Sensitivity analysis – This is done considering specific boundaries that will
depend on one or more input variables, such as the effect of changing
coal cost and gross calorific value (GCV) on the production cost.
The financial and economic analysis has been carried out in feasibility report (FR).
Environmental and social protection and improvement cost are also integrated in this
feasibility to assess the ultimate CBA ensuring environmental and social protection for
making it acceptable. However, the environmental and social cost and benefit assessment
are attempted to estimated in tangible and intangible forms as bellows.
 Externalities – Potentially to affect the third parties
 Categorize for valuation of the potential affected resources
 Environment, social protection and enhancement cost estimation
 Opportunity cost - Include the value of forgone opportunities
 Benefits of the projects – both for tangible and intangible benefits
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14.2

Financial and economic analysis

The NTPC, India has carried out financial and economic analysis and prepared the feasibility
report. According to the feasibility about BDT. 2233,689.0 million will be the total project
cost (e.g. including about BDT. 145,086 million for capital investment cost in 3 years and
BDT. 2088,603 million for operation and maintenance cost over 25 years) where the total
benefit BDT. 2519,045.1 million will be acquired relatively distributed over 25 years. In the
feasibility report, financial analysis has been carried out at 12%, 8% and 9% discounted
rate for 28 years. The project feasibility study has included lease rent BDT. 50,000 per acre
of project land and maintenance dredging will be at US $ 4 million or equivalent in BDT per
year is considered for financial analysis. Only the compensation cost approximate BDT. 625
million has not been included in financial analysis. The main objective of financial analysis is
to determine the requirements of funds/timing and the expected returns on investment from
the points of view of the various parties involved in the financing the project. This 1320 MW
power plant project will generate about 1056 MW electricity per hour (considering 85%
plant factor and plant internal consumption). From this analysis, judgment can be made on
the project's financial efficiency, incentives, credit-worthiness and liquidity. In the financial
analysis, cost and benefits are calculated using current market prices (Table-14.1).
Table 14.1: Financial analysis for 1320 MW power plant (plant factor 85%)
Discount Rate
NPV (BDT in million)
BCR
IRR

12%
-32510.5
0.94

8%
6746.6
1.009

9%
-593.04
0.992
8.53%

Source: Feasibility Report, NTPC 2012

The economic analysis has been carried out in feasibility report. The concept of financial
profit is not the same as economic profit. The economic profit deals with only the profit
accruing to the project operating entity or to the project participants. However, economic
analysis measures the effect of the project on the national economy. Therefore, an
economically viable project must be financially sustainable as well as efficient.
The feasibility report has estimated 1st full year Costs of Energy (COE) and Levelised Cost of
Energy at discounted rate of 12% and 11% for 28 years. Analysis from the economic aspect,
assesses the desirability of an investment proposal in terms of its effect on the economy.
According to the economic analysis, input and output prices are adjusted to reflect true
social or economic values. These adjusted prices are often termed as shadow or accounting
prices. According to the feasibility study about BDT. 2,865,996.6 million will be the total
project cost where the total benefit BDT. 3,337,673.8 million will be relatively distributed
over 25 years. The taxes and duties are treated as transfer payments and are included from
the capital and operating cost. The economic analysis of the power plant is shown in Table14.2.
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Table 14.2: Economic analysis for 1320 MW power plant (plant factor 85%)
Discount Rate
NPV (BDT in million)
BCR
IRR

11%
11156.2
1.01

12%
-1217.0
1.00
11.90%

Source: Feasibility Report, NTPC 2012

However, the cost of electricity production has been estimated as BDT. 8.49 per kwh for first
full year and BDT. 8.04 per kwh for levelised cost of energy. In this calculation, the fixed
charges is BDT 3.38 per kwh and variable charge is BDT 5.12 kwh rounding of the charges.

Sensitivity analysis
Sensitivity analysis evaluates how a single variable of production will affect on the total
production process. According to the feasibility study, two sensitivity analyses have been
conducted to identify which variables have the most impact on the success of a new power
plant project and to assess the degree of sensitivity for each variable.
The coal parameters in base model have been considered as USD 145 per Ton and 6000
Kcal/kg as GCV. The sensitivity has been done for coal cost varying from USD 165 – 105 per
Ton. The results are as follows in Table-14.3.
Table 14.3: Sensitivity analysis considering the coal cost
Description
Total Project cost
Cost of Energy
Coal Cost (Base+ Transshipment)

Unit

Option 1

Million in BDT/MW
Million (USD/MW)
Levellised (BDT/kwh)
Variable (BDT/kwh)
Variable (USD/MT)

110.40
1.28
8.79
5.83
165

FR base
model
109.91
1.27
8.04
5.12
145

Option 2

Option 3

109.40
1.27
7.29
4.42
125

108.90
1.26
6.55
3.71
105

Source: Feasibility Report, NTPC 2012

The coal parameters are coal cost as USD 145/MT and GCV AS 6000 kcal/kg is considered as
base model. The sensitivity has also been done for GCV of 5200 Kcal/kg. The results are
represented in Table 14.4.
Table 14.4: Sensitivity analysis considering the gross calorific value (GCV)
Description

Total Project Cost
Cost of Energy
Coal GCV

Unit

Million in BDT per MW
Million in USD per MW
Levellised (BDT/kwh)
Variable (BDT/kwh)
Kcal/kg

Source: Feasibility Report, NTPC 2012
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model

Option 1

109.91
1.27
8.04
5.12

110.50
1.28
8.87
5.91

6000
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14.3

Environmental and social cost – benefit assessment

Environmental and social cost – benefit is related to the externalities of the project. Carrying
out this Environmental Impact Assessment (EIA) is mandatory for any power plant project in
order to impede the negative externalities18 and promote the benefit of the project.
Therefore, attempts have been made to identify externalities. The importance of
externalities are required for the following aspects
 Specification of power stations and related facilities
 Setting of regulations in terms of technology or emissions standards and regulations
based on fiscal incentives (e.g. emissions charges or laws, emissions caps etc)
 Planning and development of power systems at the state and regional level, taking
account of the environmental costs
14.4

Assessment of the externalities

The approach followed for assuming external costs is illustrated through the ‘impact
pathway’ (Table 14.5). The impacts are assessed not just for generation stage but also for
the full life cycle of the implementation process (e.g. Pre, during and post construction),
including the extraction of the fuel, its transportation, transformation into electric energy,
disposal of the waste, and the transport of the electricity. Emissions from a source are
traced when they disperse in the environment, following which the impacts of the dispersed
pollutants was estimated. The dispersion modeling takes account of the distance dispersion
of the pollutants especially SOx, NOx and SPM from the power plant that causes noticeable
health impacts, ecosystem impacts and aesthetic impacts. Finally, these impacts are valued
both in tangible and intangible forms. All the primary, secondary and tertiary impacts are
evaluated at the respective phases of the power plant projects.
Table 14.5: Impacts pathways included in the analysis of the electricity
generation
Impact Category

Pollutant/Burden

Effects

Human health
mortality

PM10, PM2.5, SOx, NOx,
O3

Reduction in life expectancy

Morbidity for the
living beings

PM10, PM2.5, SOx, NOx,
O3, CO

Fatal risk from transport of materials

Accidental risk

Respiratory
problem,
heart
hypertension, asthma attacks

failure,

Risk of injuries from traffic and work place
accidents

18

External costs arise when the actions of one party have impacts on another and the first party does not
account for these impacts. These are normally considered to include the direct and indirect effects of air and
water pollution as well as some consequences of waste disposal, land degradation, forest loss, loss of
biodiversity etc.
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Impact Category

Pollutant/Burden

Effects

Detrimental to
building materials

Acid rain deposition,
combustion particles
,shoot, accidents

Ageing galvanized steel, limestone, paint,
soiling of the building and accidental
damage

Crops and fisheries
production

Loss of land, SOx, NOx,
Acid deposition

Reducing production , Change in yield of
wheat, tobacco, rye, sunflower seed
Increased expenditure on liming

Amenity losses

Noise, visibility, artificial
structure

Disturbing
the
natural
ecosystems, tourisms

Ecosystem damage

Land loss, water and air
pollution, anthropogenic
activities, accidents

Decreasing
the
natural
resources,
Pressure on other resources, reduces ecoprotection, increasing living cost

Global warming

Emission of CO2

Sea level rise, increasing the intensity and
magnitude of natural hazards, shifting
regime, salinity intrusion

Social unrest

Land acquisition,
employment process,
benefit sharing among
the whole society,
accidents, livelihood
security

Migration, production failure, crime or
terrorisms, political agitation etc

14.5

habitats,

Categorize for valuation of the potentially affected resources

The potential impacts can be categorized depending on different valuation process. The
valuation process is important to determine the cost includes to harness the potential
benefits, are expressed bellow.
 Direct values: These are related to the production and consumption of goods and
services (e.g. primary, secondary) that could be easily traded (so that the value
becomes visible) Example: Land, crops, fish, fire wood, wage labor, dredging,
electricity etc
 Indirect values: These are derived more from the ecological functions of the forest,
which support and protect other economic activities Example: watershed protection,
cyclone and storm surge protection, health, carbon sequestration, dredging spoil
management, tourism, social improvement etc.
 Option values: This describes the potential values that can be accrued from both
direct and indirect use of the potential affected areas. Example: Medicinal values of
the forests, ground water resources, benthos communities, soil microbes etc.
 Non-use values: The value derived from the conserving things from for existing
satisfaction and future generations. People may place an implicit value on this
without any direct or indirect use. Example: Sundarbans mangrove forest, heritage,
archeological site, spiritual or sacred places etc.
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 Intrinsic value: The value of living resources in its own right, unrelated to human
utilization. Example: Royal Bengal Tiger, Irrawaddy dolphin etc.
Monetary valuation is generally difficult for ecosystems, including forest damages. A number
of effects including neonatal mortality, morbidity, behavioral effects, neurological disorders,
allergies, innovations, life loss and intra-generational views are the major limitations of the
valuation process. Not any single valuation process could count the total values of the
cumulative impacts and benefit from a power plant. Moreover, valuation of environmental
externalities is very difficult considering its multidimensional aspects like determination of
statistical life loss, willingness to pay for developing countries etc. Therefore, this report has
the limitation in valuation of the intangible variables into monetary terms.
14.6

Measures to control pollution and enhance the benefits

The use of technology and measures are clearly very important as technologies differ in the
emissions generated from the power plant and finally the location of the plant remains a key
factor. Air and water pollutants disperse quite widely and over long period of time, resulting
the risk of damages occurring outside the normally considered range. To avoid any kind of
damages and keep the environment clean as present, a number of modern technologies
have been strictly adopted and multiple measures have been taken care of. Supercritical
boiler, de-NOx burner, ESP, high stack height, desalination plant, cooling tower, effluent
management plan, ash management plan, ecosystem conservation and socio-economic
development program, ambient air, water and acoustic monitoring and management, health
and safety management plan, environmental institutional set up, integrated water and river
management etc will be the major pollution abatement /benefit enhancement measures of
this project. Those have been elaborated in the respective sections of the project description
and environment management plan appended in earlier chapters.
14.7

Cost of the environmental measures

The project covers 1834 acres of land that is mainly occupied with shrimp farms, agricultural
land, smaller homesteads and community forest etc. The process of compensation to the
affected people has been carried out following the Immovable Property Ordinance, 1982
(Ordinance II of 1982). District Commissioner (DC) office estimated a total compensation
cost BDT 625 million.
Advanced technical measures have been adopted to control the pollution from the power
plant and regular monitoring of the ambient environment will be carried out for ensuring a
health environment for the living bodies. A number of management plans will be
implemented for sustainable operation of the project in association with ecosystem and
social sustainability.
However, the estimated costs for environmental protection,
monitoring, and management plans are outlines in the Table 14.6a and Table 14.6b
respectively.
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Table 14.6a: Estimated cost for environmental abatement measures considered
in Feasibility Study

Measures
1.
2.
3.
4.
5.
6.

Electrostatic Precipitator
(ESP)
Stack of 275 m height
Cooling Tower
Desalination plant
Effluent Management System Treatment (Effluent &
Sewage Plant, CMB etc.)
Ash Management & Utilization
Total

Approx. Cost
(BDT-million)
2535.00
942.00
2465.00
2116.00
126.00
4377.00
12561.00

Table 14.6b: Estimated cost for additional environmental management plan
(EMP) in EIA Study

Broad categories of the EMP

1
2
3
4
5
6
7
8
9
10
11
12

Approx.
Cost
BDT in million
Socio economic development program
65.0
Ecosystem development program
66.0
Land and agriculture development program
13.0
Fisheries improvement program
5.0
Integrated water resources and river management
61.0
Ground water management
12.0
Surface water quality monitoring and management
20.0
Air quality monitoring and management
23.0
Waste load monitoring and management
18.0
Ambient acoustic environment monitoring and management
11.0
Ash management program
15.0
EMP for Coal Transportation, Transshipment and Handling
60.0
Total
369.0

About BDT 12,930 million in total cost of environmental protection and enhancement of
socio-economic and ecological development has been estimated for this power plant project.
The environmental equipment cost will be BDT 1965.7 million and the environmental
operation and maintenance cost will be BDT 294.9 million per year according to the
feasibility report. Moreover, about BDT 24.7 million per year of construction period (e.g. 3
years)and BDT 11.8 million per year of operation period (e.g. 25 years) has been considered
as additional measures and improvement program (e.g. EMP measures) for the adjacent
ecosystem conservation and social development according to the EIA study.
The
Government of Bangladesh decides to spend 0.03 BDT/kWh for the fund of CSR (Corporate
Social Responsibility) in order guide social protection as well as regional social development
activities.
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14.8

Opportunity cost

The opportunity cost is the "cost" (as a lost benefit) of a forgone product after making a
choice. It is the sacrifice of benefit related to the second best choice through the use of
resources. Existing use 1834 acres of land resources for shrimp farms, agriculture,
households and other purposes are the main alternatives instead of the power plant project.
Thus, opportunity costs are not restricted to monetary or financial costs: the real cost of
output forgone, lost time, pleasure or any other benefit that provides utility should also be
considered opportunity costs. However, leasing cost BDT. 50,000 per acre of land in a year
(according to feasibility report) will cover the entire opportunity cost satisfactorily. This cost
has been included in project financial and economic analysis.
14.9

Benefit of the projects

The benefit of the project has been estimated into tangible and intangible terms. The prime
objective of this power plant project is to ensure reliable supply of electricity and enhance
the energy scenario of the country. This project will add 1320 MW electricity to the national
grid. Coal has been selected as fuel in consideration to reduce pressure on the national
natural gases reserve and lowering the production cost of electricity. The project site has
been selected through considering the techno-economic feasibility and all environmental
relevant concern.
In order to capture all relevant benefits associated with electricity generation,
externalities will be categorized in life cycle subcategories, including construction;
acquisition and transportation; operations and maintenance; and waste
decommissioning. Benefits have also been organized into three broad categories
environmental, socioeconomic and national energy security.

the
fuel
and
e.g.

Proper monitoring and proposed control measures will ensure a healthy environment around
the project site. Other associated activities, control measures and programs will ensure the
sustainability of the ecosystem and regional social development. The positive externalities or
benefits are pointed out bellow.
14.9.1 National energy security
This power plant project will generate net 9238996.8 MW in a year as per feasibility study.
This production will add BDT. 74281.5 million revenue per year (through selling of this
electricity). National energy security externalities include the potential benefits associated
with increasing energy independence in contrast to import direct electricity or virtual
electricity. Our national economy will be based on human capital and natural capital which
simultaneously will be influenced by the regional economies. Ensuring the supply of
electricity may trigger the regional development directly or indirectly.

 Industrial development: Reliable supply of electricity will revive the Khulna industrial
zone (e.g. jute, paper industries etc), fish processing industries, Mongla port zone as
well as new industries, factories, EPZ etc.

 Development of irrigation system: At present, the irrigation facility is not well
developed in the south-west region of Bangladesh because of electricity shortage.
Supply of sustainable electricity will facilitate increasing irrigation coverage, cropping
intensity, more crop production and agro-based industries significantly.
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 Quality of life improvement: Availability of power supply will promote accessibility of
the mass population to standard quality of life. Generation of electricity will increase
the domestic household coverage as well as per capita rate of energy consumption.
Other accessories facilities, cultural values and recreation activities are likely to be
enhanced after reliable electricity supply.
14.9.2 Socio-economic benefits
Socioeconomic externalities associated with the electricity generation include a wide range
of social, cultural, and direct economic impacts. During one or more phases of an electricity
generation life cycle there can be impacts related to view sheds, infrastructural
development, regional tourism, recreational activities, and cultural resources etc. In general,
well-established methodologies exist to measure or estimate the magnitude of these
impacts.
 Aesthetic resources: The Net impacts are considered since intangible benefits may be
derived from perceived visual improvements (e.g. planned industrial area, green belt
development etc.).

 Social development program: The Government of Bangladesh decides to spend 0.03

BDT/kWh from the said power plant generation against CSR (Corporate Social
Responsibility) fund for regional social development activities. GoB has taken a
decision to spend about BDT 277.2 million (e.g. 0.03 BDT/kWh) per year on the
following sectors for regional development.












Construction of roads
Improvement of water supply and sanitation
Regional electricity supply
Establishment and development of educational institutions
Initiation of educational scholarships
Improvement of health and Medicare facilities
Development of cultural and sports facilities
Skill or capacity build up training program
Livelihood development
Improvement of the quality of life style

 Infrastructure development: High investment projects like power plant projects
generates a number of secondary benefits. It will be tempting to include as many of
them as possible. Enough secondary benefits calculation will support to accept this
project remarkably. In regional macro-economic investment, a certain development
will result in such sectors as roads, railways and waterways, hotels, health
complexes, institutions, industries, communication and service sector improvement
etc. A large project has linkages to the rest of the economy, buying materials and
inputs, paying workers etc. Therefore, national product continues to increase
through this multiplier effect.
 Employment opportunity: It is evident that the increasing supply of electricity directly
or indirectly promote the economic productivity. It will be not only for the power
plant related services but also for other industries. Factories, farms, organizations,
business house will create opportunity which will reduce regional unemployment as
well as disguised employment.
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 Health improvement: Development of employment opportunities, quality of life and
ambient environmental monitoring will ultimately improve the health facilities of the
project area remarkably.
 Urbanization: Development of new townships, industrial zone, infrastructures,
institutions etc will promote the project area towards urbanization and improve the
facilities of existing urban areas.
 Institutional development: High investment for a particular development projects will
influence multiple sectors to share the benefit. A number of institutions will be
created related to the project activities over the year. Creation of service sectors will
assist the population in achieving standard quality of life. However, this project will
indirectly assist to achieve the important national goal especially Education for all
and quality of health facilities.
 Improve communication facilities: Development of existing roads and dredging of
Passur river will facilitate the regional communication systems. Construction of new
roads and maintaining navigation of Passur river. Through dredging for coal import,
will play a crucial role in the regional development.
14.9.3 Environmental benefits
Positive and negative externalities associated with the environment fall into two general
categories. A second category of environmental impact involves benefits and costs
associated with the generation of atmospheric emissions and waste streams released to the
natural environment, particularly during operation of a generation facility. Utilization of plant
abatement measures and monitoring the ambient environment (e.g. air, water, acoustic) will
keep a pollutant free environment. Green house gas, CO2 will be sequestrated by the forest.
 Benefit of the abatement measures
 ESP will be used to clean the exit flue gas
 Higher (275m) stack height will disperse the exit flue gas over wider area
 Cooling tower will be used for reducing discharge water temperature
 Desalination plant will produce fresh water from brackish water; thus
exploitation of ground water can be avoided.
 Effluent management system treatment will minimize effluent
 Ash management system will ensure utilization and safe disposal
 Ecosystem improvement facilities: The afforestation program, fisheries management
program, dolphin conservation program etc will mitigate the negative impact of the
project and ensure enhancement of the ecosystem.
 Disaster management program: Structural development and creating awareness
program will enrich the disaster management system in the south western region.
 Ambient environmental quality: Regular monitoring of air, water and acoustic
environment at specific locations will ensure the quality of the Sundarbans ecosystem
vis-à-vis any kind of anthropogenic interventions.
 Improve aquatic environment: Capital dredging of the coal import route may initially
impact on the benthic community of Passur river. However, this navigation
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improvement will create a long-term benefit for hydro-morphological as well as
aquatic environment of the Passur river regime.
 Green development: Afforestation, community forestry, buffer zone creation are
aimed at developing a green belt around the projects. Moreover, bank protection
works and regular monitoring will indirectly reduce the deforestation around the
project areas.
 Market development: Development of any project invariably increases market
facilities, communities, infrastructure etc. Therefore, enhanced facilities of value
chain for the products, reduction of transportation costs and regional industries and
business development will be significant.
However, this power plant project will generate a productive surge to the industrial,
agriculture, domestic and service sectors. Sufficient supply of energy will assist to fulfill our
domestic demand as well as stir each of the productive sectors to compete in international
markets in order to improve the national growth rate. Otherwise, import of electricity will
increase pressure to the national economy as well as dependency on the imported countries.
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Chapter 15: Stakeholder Consultation
15.1

Introduction

Stakeholder consultation, where the consultation is targeted at people/communities who
may – directly or indirectly, positively or negatively- affect or be affected by the outcomes of
a project. According to the stakeholder guideline19 of the International Finance Corporation
(IFC) of World Bank Group, consultation is a two-way process of dialogue between the
project planners/company and its stakeholders. Stakeholder consultation is really about
initiating and sustaining constructive external relationships over time. In this study,
stakeholder consultations were conducted at four different tiers of stakeholders: local
people, NGOs, Local Government authority and Government Department. The main purpose
of the consultation was to intrude awareness of the stakeholders about the project and to
collect their opinion, suggestions for planning and designing of the project.
15.2

Public Consultation

Public consultation is defined as a process in which the members of the general public are
invited to express their views and enter into a consultation dialogue. It is a session of
discussion where the study team discusses about the proposed project and grasps local
people’s perception, suggestions, recommendations, etc. on the project. In line with this
context, ten public consultation sessions were held in different locations of the study area
(Table 15.1).
15.2.1 Methodology
The consultation sessions were started with the short description of the power plant project
and project impact zone. The objectives, proposed sites and the possible impacts of the
project and the connectivity links of the study area with the project were also explained. The
study team recorded their perceptions, demands and recommendations, about the power
plant project.
Stakeholder identification: First of all the stakeholders and their key groupings and subgroupings were reviewed thoroughly. From this flows stakeholder analysis, a more in-depth
investigation was made at stakeholder group interests, how they will be affected and to
what degree, and what influence they could have on the project. On the basis of necessary
adaptation of mentioned above stakeholder consultation guideline of IFC, World Bank
Group, the study team identified the project stakeholders in the following ways:
 Selection of directly and indirectly affected project stakeholders;
 Prioritization of stakeholders;
 Referring to past stakeholder information and consultation;
 Develop socio-economic fact sheets with a focus on vulnerable groups;
 Verification of stakeholder representatives;
 Engaging with stakeholders in their own communities;
 Determining government as the key stakeholder;

19

International Finance Corporation (IFC). 2007. Stakeholder Engagement: A Good Practice
Handbook for Companies Doing Business in Emerging Markets. Washington. D.C: IFC, World Bank
Group.
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Ensuring representation of NGOs;
Recognizing local power structure as a good channel of communication

Therefore, the participants of consultations belong to different occupational groups, for
example, farmer, fisher, day labor, school teacher etc. Moreover, to grasp the women’s
perception consultation sessions were also facilitated among a group of women to know the
existing occupational status, future possibilities for employment due to the implementation
of this project.
Consultation process: On the basis of Stakeholder Engagement guideline of IFC, the
periodic steps of consultation process is discussed below:
1. Overall planning: before consultation process, the study team prepared an overall
stakeholder consultation plan including purpose, requirements, stakeholders,
scoping, techniques etc.
2. Consultation using basic principles of good practice: the consultation was targeted,
informed, meaningful, gender-inclusive, localized etc.
3. Incorporation of public feedbacks: the consultation considered public/stakeholder
opinions during the decision-making process.
4. Documentation of the process and results of consultation: the documentation of
consultation process demonstrated the views of potential affected people and civil
society. These views were incorporated in the project’s environmental and social
mitigation strategies.
Generally, public consultation is a formal participatory approach in which local people and
development experts interact actively. Considering the study objectives and the socioeconomic and political setting in the study area, the study team revised to some extent the
mentioned above stakeholder consultation guideline in the following ways:


The main idea of public consultation sessions were to grasp grassroots’ voice
without any political biasness;



The study team was split into two groups and facilitated public consultation sessions
at the same locations;



The public consultation sessions were held with the Rapid Rural Appraisal techniques
simultaneously;



To grasp the living picture of the study area the study team discussed with local
people in their familiar setting instead of any formal round-table discussion;



To avoid any conflict of interest and to ensure voice all classes in the power
structure, the study team consulted with different stakeholders separately;



The study team used an multidisciplinary
multidisciplinary problems/opportunities;



Respondents of public consultations were selected purposively, not at random.

team

approach

centered

Table 15.1: Public consultation meetings by location and date
Mode of Public
Consultation
Consultation with
school teacher
Consultation with

Mauza

Union

Upazila

Date

Kapasdanga

Gaurambha

Rampal

11/08/2010

Baserhula

Rajnagar

Rampal

11/08/2010
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Mode of Public
Consultation
farmers
Consultation with
day labors
Consultation with
gher owners
Consultation with
fishermen
Consultation with
farmers
Consultation with
NGO personnel
Consultation with
women
Consultation with
fishermen
Consultation with
people in cluster village

Mauza

Union

Upazila

Date

Rajnagar

Rajnagar

Rampal

11/08/2010

Rajnagar

Rampal

12/08/2010

Rajnagar

Rampal

12/08/2010

Chunkuri

Bajua

Dacope

13/08/2010

Rajnagar

Rajnagar

Rampal

11/07/2012

Rajnagar

Rajnagar

Rampal

11/07/2012

Rajnagar

Rajnagar

Rampal

12/07/2012

Kaigar
Daskati

Rajnagar

Rampal

12/07/2012

Sapmari
Katakhali
Bara
Durgapur

15.2.2 Feedback of the stakeholder

Knowledge about the project
The participants of the public consultation sessions of seven Mauzas had shallow and not so
clear idea about the power project while the people of Chunkuri Mauza had no idea at all
about the power plant project, as the Mauza is situated far away from the project area of
Sapmari Katakhali Mauza of Bagerhat. A few among the people, however, gathered
knowledge about the project through reading
newspaper, and listening to BBC news. Some of them
 The local people mainly
heard about the project from the local leaders, the
heard about the project
elected MP or from the government officials etc. They
through the newspaper,
heard that a coal based power project is going to be
BBC news, local leaders
implemented in their area. The people of the study
and member of parliament
(MP)
area heard a rumor about the project that the
 There was a rumor that
government of India would finance the 1300 MW
India would finance the
power plant project and of total production India
project and consume 1000
would consume 1000 MW. However, some
MW
out
of
total
schoolteachers opined that the political factions were
production.
mainly affecting such type of information among the
 To
the local people
people. Furthermore, people were aware of land
Sapmari Katakhali is mostly
acquisition for the project implementation and the
known as the project site.
land owners also identified their plots to be acquired.
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Plate 15.1: Consultation with people in
cluster village in Kaigar Daskati

Plate 15.2: Consultation with
Fishermen in Rajnagar

Knowledge about the location of the project
Although the participants of Chunkuri Mauza had no idea about the project location yet the
participants from other five Mauzas more or less knew about the project location. Most of
them thought Sapmari Katakhali Mauza as the project sites while some others from
Baserhula were less scared even their village as a whole could be acquired. The participants,
however, from Baserhula and Kapasdanga thought that they would be able to retain their
lands from acquisition for implementation of the project. Some participants in Rajnagar
union opined that the alternative site of this project, Labanchara, could be the best option.
From the miscellaneous perception of participants regarding the project site the study team
perceived that people had no clear idea as the PDB did not disclose any information among
them.

Attitude to the project
People’s attitude varies (whether it is positive or negative) depending on the loss of their
properties owing to the project implementation. People having no land in the project area
were in favor of the project. They want implementation of this project because they belief
that the communication infrastructure and other utility facilities of the study area would be
improved for implementation of the project. On the other hand, people having land in the
project area and that would be acquired for implementation of the project were not in favor
of that, as they would lose their land - the only means of livelihood and it would be
impossible for them to survive without these
lands used for shrimp cultivation, they had no
 Because of this project some
other resources for their survival. They
people will lose their only
confessed that the project would positively
means of livelihood.
impact on the economy of the country. They
 Those who have no land in
apprehended that if the government wish to
project site speak in favor of
compensate for loss of their land through paying
the project.
cash there would be chances of corruption and
 They are dubious about the
they may not get the full compensation money
proposed compensation.
 Proposed project may induce
or it (compensation payment) would take long
regional
infrastructural
time
that
the
money
would
remain
development
unproductive. They were also in doubt about
their rehabilitation. The most unfortunate fact is

426

Stakeholder Consultation

that the local people have lost their faith in development activities. They suspected that this
project will not be implemented due to the political changes in the forthcoming election and
ultimately the evicted people will suffer severely. On the other hand, local people are
optimistic about the potential benefit of the project. Locals hope the proposed project may
induce infrastructural development.

Plate 15.3: Consultation with
fishermen in Bara Durgapur

Plate 15.4: Consultation with farmers
in Baserhula

Occupation trends in the study area
According to the local people most of the people in the study area is engaged with fishery
and shrimp cultivation is the only means of livelihood. People have limited access to the
agriculture or other crop farming due to the soil and water salinity. People engaged with
shrimp cultivation are divided into two groups: owners of ghers and day laborer in the
ghers. The gher owners belong to the outside of the study area while the laborers are from
the study area. Other common occupations in the study area were: boat ply, van/motorcycle
pulling, construction works, petty business, porter in Mongla port, etc.

Plate 15.5: Consultation with gher
owner in Sapmari Katakhali

Plate 15.6: Consultation with day
laborers in Rajnagar
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Potential positive impacts of project
The participants of PCMs identified several possible positive impacts of this project, such as;
the national development would be accelerated with a huge pace. The lack of electricity is
now causing the development of the country stagnant. The foreign investment is gradually
decreasing owing to the shortage of power in the country. If the power plant is implemented
the development will continue smoothly. This regional development will accelerate the
national economic growth. The participants feel that because of the implementation of this
project their bad communication infrastructure will be structured. The development of
communication infrastructure will connect the areas with the centre more rigorously. This
connection will ensure financial blessing. The participants think that their sole dependency
on shrimp cultivation and their unemployment, low literacy rate, low wage, less economic
productivity and thus resulting poverty in this area is
owing to lack of electricity. The available electricity
 People will lose their habitat,
supply in future may change their fate.
The intervention of huge number of workers will
create rural markets. These will create employment
opportunities in the area. Besides they think that the
project will have to recruit huge number of labors and
they expect that contractor will recruit the jobless
farmers in non-technical works of the power plant
construction, as such they will earn more than that
they earn from shrimp cultivation. Thus they will not
have to depend on shrimp cultivation, their
unemployment, the curse of their life, will also be
reduced.








occupation and means of
livelihood.
Cultural conflicts between
settlers and outsiders may
rise.
Unemployment may spoil
social solidity.
Dispossessed people may
create imbalance migration
to the urban locale.
Existing basic facilities will
be disturbed.

Potential negative impacts of the project
For most of the participants, the demerits of the power plant project will be more than its
merits. The participants identified that the
occupational hazard will be the worst impact of the
 National development would
project. They will lose their only means of survival.
be accelerated.
Shrimp cultivation is the sole source of their income.
 The communication network
The people are afraid that if the government acquires
would be developed and the
the land they will be fully unemployed because there
region will be connected to
the centre.
was no other option for them to survive. Because of
 The development personnel’s
the high salinity intrusion there is rarely any grass
intervention may create rural
field for the livestock. Now the project implementation
market.
will make the condition worse for the cattle. Gathering
 Huge amount of local labor
of huge number of workers in the study area may
would be recruited.
make some cultural conflict. Also the loss of
occupation will compel people to participate in
unsocial and criminal activities while will affect the social solidity. The evicted people do not
know where they will be resettled. A huge number of evicted people will go to the urban
locale in search of work which will impose pressure on the urban life. Finally, at present the
villagers are facing shortage of water-sanitation facilities. If there is no facility of water-
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sanitation for the workers of the project the villagers might be disturbed for the excessive
use of their facilities by the outsiders (workers), and/or the area might be polluted. The ash
of the project may affect their water and health system. Finally, they are scare that financial
compensation will bring more corruption to get it, the government will not give full amount
of compensation and they will suffer for it. The participants of Chunkuri Mauza believe that
because of the Sapmari Katakhali project they will not get any benefit as their area is
located on the other side of the Passur River.
The local people doubted that huge amount of water will be needed to implement this
project and the main source of this requirement will be the ground water. Thus, the level of
ground water will be decreased and the locale will face shortage of pure drinking water.
Moreover, if the electricity could be available due to the implementation of this project then
different government agencies and industrial companies will come to this area and acquire
their lands and the inhabitants will lose their land as a result. Finally, the local people were
scared as they think that the power plant will induce the disease prevalence in the adjacent
area, for example, the fertility will be decreased strikingly.

Perceptions about the Sundarbans
The Sundarbans is only 14 km away from the proposed power plant. In addition to its
biological diversity, this largest mangrove ecosystem supports livelihood for enormous
people. So there is great concern among the local people about the Sundarbans. They think
that if the project implemented at Sapmari Katakhali, the ecosystem of Sundarbans will be
damaged severely. They pointed out several points behind this damage, such as,
 The smoke from chimneys may adversely affect the trees;
 The ashes of the plant may reduce the productivity;
 Coal transportation may destroy the marine ecosystem of Sundarbans etc.
Local people suggested taking mitigation measures to save the Sundarbans, such as,
structural adjustment in the plant so that the smoke and ashes will not affect the
ecosystem. Finally, they presumed that if the project was planned and designed taking
consideration of appropriate mitigation measures there might be little negative impacts on
the Sundarbans.

Plate 15.7: Consultation with different
occupational groups in Sapmari
Katakhali
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Plate 15.8: Consultation with gher
owners in Rajnagar
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Suggestions for mitigation
For the local people, due to land acquisition not only the landowners will be affected but
also all the people those were dependent on this land will be affected equally. They opined
that due to the implementation of this project, in addition to the landowners, mostly the
fishermen, farmers, day laborers will be affected severely. The sudden loss of employment
will trigger this suffering. The participants of public consultations suggested some mitigation
measures for the affected landowners due to the implementation of the project, such as- the
participants expected that the evicted landowners and households would be resettled with
payment of financial compensation properly. They believe that the jobless workers will get
job, especially non-technical/non-hazardous jobs in the power plant project. They demanded
that if the government finalizes the project to be implemented the government should
improve the road communication infrastructure which will reduce the pressure on the
waterways. If the villagers lose their traditional expertise on shrimp cultivation the
government should train and rehabilitate them with their new occupational skill. The
contractors should manage water-sanitation facilities on their own for the laborers of the
power plant project. The compensation should be given in one installment before starting
the construction work and the payment should be given in cash. The government should
manage extra health care system for the surrounding villagers in case of any accident in the
power plant project.

Plate 15.9: Consultation with van
pullers in Rajnagar

Plate 15.10: Consultation with youths
in Chunkuri

Suggestions for the project planners and implementers
The participants of the PCMs made several suggestions for the project planners and
implementers. Participants who have no land in the project site expressed positive attitude
to the project implementation and demanded its rapid implementation. They wished a huge
recruitment of local labors in the project. They suggested for the development of road
communication network which in a sense would create income generating sources for the
villagers. They strongly demanded a plan which will not affect the local development with an
excuse of national development. The social institutions (social and religious) should not be
acquired. The best plan should be made to save these. Although the project is going to be
implemented in the Sapmari Katakhali Mauza the benefits should reach equitably to every
Mauza of Rampal Upazila. This group of people who supported the project does not find any
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problem with the project implementation in Sapmari Katakhali because the population
density is really low in that Mauza. They preferred this Mauza as the perfect place for this
project and demanded to the planner and implementer for finalizing Sapmari Katakhali as
the project area.
People who belonging the land in the project area are against this project requested, the
planner and implementer not to acquire their land. If it is badly needed for acquisition they
demanded their resettlement in any adjacent
 Financial compensation not in
villages rather than financial compensation
installment but at a time.
payment for acquisition. In resettled areas

Recruitment of more jobless local
there should be enough room, separate space
labors in the project.
for courtyard and gardening for their living. If
 Training and rehabilitation of
there is no other option without financial
local labors on new occupation.
compensation payment the money should be
 Separate arrangements of basic
given in cash at a time not in installments.
facilities for the workers in the
The compensation should be fixed in
project campus.
compliance with the market value of the land
 Strong contingency measures for
any kinds of potential risk,
not with the value assessed by the
especially
for health risks.
government. Moreover, some posts should be
 Road
communication
reserved for local labor and certain amount of

infrastructures
should
be
electricity should be given to the local REB.
developed.
The people expressed that this project will not
 Equitable
distribution
of
bring any benefits for them and they do not
electricity.
want the power plant rather they want
 Interventions of BWDB for sweet
interventions
of
Bangladesh
Water
water.
Development Board (BWDB) for stopping
 Careful
consideration
of
saline water intrusion in the area. The scarcity
alternative sites.
of sweet water is more severe than the
scarcity of electricity. This group of people proposed some alternative sites to avoid the land
acquisition in the project area, such as, Chandpai and Balir Matth of Mongla, acquired place
for Khan Jahan Ali Airport, Shilar Char and Gordaskati Char of Mongla as their proposed sites
are less populated compared to their villages.
Table 15.2: List of participants attended Public Consultation Meeting
Name

Age

Occupation

Sapmari Katakhali, Rajnagar, Rampal, Bagerhat
Mostafiz
32
Agriculture & Fishery
Sujaujjaman Fakir
52
Petty Business
Monirul Haque Monir
52
Agriculture & Fishery
Saiful Islam
45
Agriculture & Fishery
Mostaq
50
Agriculture & Fishery
Ekramul Haque
62
Agriculture & Fishery
Khokon
62
Agriculture & Fishery
Monjurul Haque
55
Agriculture & Fishery
Abdul Jobbar
51
Agriculture & Fishery
Rahim Sheikh
40
Fishery
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Address/Phone
No.
01710127109
Rajnagar
01914664407
01911839735
01912559180
Sapmari Katakhali
01711965151
Sapmari Katakhali
Sapmari Katakhali
Sapmari Katakhali
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Name

Age

Occupation

Rofiqul Islam
45
Fishery
Khurshid Alam
38
Agriculture & Fishery
Osman Ali Morol
32
Daily Labor
Alamin Gazi
21
Daily Labor
Ajad Mollah
29
Fishery
Imran Hossain
35
Fishery
Kajol Fakir
56
Petty Business
Kapasdanga, Gaurambha, Rampal, Bagerhat
Prince
24
Employee, BRAC
Mijanur Rahman
34
Quack Doctor
Peer Ali
32
Fishery
Gazi Ziaul Haque Tutul
30
Fishery
Md. Rakib Ullah Molla
40
Teacher
Morshedul Islam
51
Agriculture & Fishery
Haris Ahmed
33
Agriculture & Fishery
Md. Shipon
22
Fishery
Shafiqul Alam
25
Fishery
Golam Mostafa
39
Fishery
Baserhula, Rajnagar, Rampal, Bagerhat
Hafizur Rahman
27
Agriculture & Fishery
Aminul Islam
35
Agriculture & Fishery
Proshanto Chandra
25
Agriculture & Fishery
Shankar Dash
40
Agriculture & Fishery
Rejoan Hossain
55
Agriculture & Fishery
Shamsul Alam
38
Agriculture & Fishery
Rahim Gazi
33
Agriculture & Fishery
Md. Babul
28
Unemployed
Shohag
26
Unemployed
Bara Durgapur, Rajnagar, Rampal, Bagerhat
Ruhul Amin
35
Agriculture & Fishery
Chironjit
20
Student
Shorodindu Biswas
35
Agriculture & Fishery
Roton Mondal
22
Student
Bidhan Chandra Biswas
37
Agriculture & Fishery
Md. Moshtaq Ahmed
41
Teacher
Gonesh Chandra Biswas
40
Agriculture & Fishery
Dulal Sarkar
41
Agriculture & Fishery
Nur Ali
55
Agriculture
Sajib Biswas
21
Student
Rajnagar, Rajnagar, Rampal, Bagerhat
Sujit Mondal
35
Field Officer, Rupantor
Khairunnesa Begum
40
President, Nari Bikash
Kendra (NBK), Rajnagar
Sagorika Halder
36
Treasurer, Nari Bikash
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Address/Phone
No.
Rajnagar
Gaurambha
Rajnagar
Rajnagar
Rajnagar
Rajnagar
Rajnagar
01728450222
01712449024
01932086654
01714950019
01713921522
Kapasdanga
Kapasdanga
Kapasdanga
Kapasdanga
Kapasdanga
Baserhula
Baserhula
Baserhula
Baserhula
Baserhula
Baserhula
Baserhula
Baserhula
Baserhula
01915362310
01929606930
01711479276
01735800011
01710887152
01718445674
01937286662
01721056356
Bara Durgapur
Bara Durgapur
01715645015
Rajnagar
Rajnagar
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Name

Age

Occupation

Kendra (NBK), Rajnagar
Sokhina Begum
44
UP Member
Loli Sarker
45
UP Member
Renuka Bala Das
50
UP Member
Zinnat Ali Molla
60
Fishery
Sobuj
18
Student
Abu Jafar
50
Fishery
Zahid Hazra
40
Fishery
Aminur Rahman
20
Student
Mina Mondal
40
UP Member
Sulekha Ghosh
45
UP Member
Gita Ghosh
42
UP Member
Anima Sontol
50
UP Member
Aliur Rahman
40
Fishery
Md. Omor Ali
62
Fishery
Hafizur Rahman
28
Fishery
Amanat Ali
50
Fishery
Anissuzaman Khan
35
Fishery
Forhad Goldar
55
Business
Hiru
30
Fishery
Md. Abdur Rahman
59
Health Inspector (Retd.)
Kaigar Daskati, Rajnagar, Rampal, Bagerhat
Amir Dhali
65
Agriculture
Moulavi Motiar Rahman
80
Imam
Showkat Fakir
55
Agriculture Labor
Joinal Koyal
61
Agriculture Labor
Rouf Gazi
45
Agriculture Labor
Ariful Islam
35
Agriculture Labor
Khaleda Begum
50
Housewife
Khadiza Begum
40
Housewife
Henara Begum
35
Housewife
Fahima Begum
35
Housewife
Chunkuri, Bajua, Dacope, Khulna
Haidar Ali
45
Agriculture
Nazrul Islam
30
Agriculture
Kamrul Sheikh
40
Agriculture
Rofiqul Mirza
31
Agriculture
Abdur Razzaq
32
Agriculture
Md. Masud
23
Unemployed
Abdur Rahman
29
Labor
Abdul Kader
52
Agriculture
Rashedul Islam
45
Agriculture
Kamal Uddin
48
Labor
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Address/Phone
No.
Rajnagar
Rajnagar
Rajnagar
01937741242
01914037803
N/A
01710888140
01718416781
Rajnagar
Rajnagar
Rajnagar
Rajnagar
01724718204
01741092748
01729824857
N/A
01739814205
01718207790
01928475726
01729606663
Kaigar
Kaigar
Kaigar
Kaigar
Kaigar
Kaigar
Kaigar
Kaigar
Kaigar
Kaigar

Daskati
Daskati
Daskati
Daskati
Daskati
Daskati
Daskati
Daskati
Daskati
Daskati

N/A
01923722484
N/A
01912838825
N/A
N/A
N/A
N/A
N/A
Chunkuri
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15.3

Consultation with Women

Women, in the study area, are victims of prevailing impoverishment. Chronicled social
deprivation further victimized them and worsens their social status. They are deprived of
their rights and other opportunities because of traditional social structure, religious
fanaticism, superstition, vicious circle of poverty. Discrimination in educational opportunities,
early marriage, dowry, wage discrimination, to this extent, is also notable. Despite the
obstacles mentioned above, in the study area the rate of female literacy is not so much less
than of their male counterpart. Employment opportunity for women is not significant. At
present women are mostly engaged in household chores. The literate have limited
employment opportunities and thus they remain unemployed. This situation is reducing the
will power to be educated among the girl child and their parents.

Plate 15.11: Consultation with women from different occupations in Kalekarber,
Rajnagar
The women participants of public consultation sessions ensured that if the government can
make any employment opportunities for them through the implementation of this project
then they are very much eager to contribute their family financially. They opined that due to
the implementation of this project they can find miscellaneous jobs, such as,


earthwork,



plantation,



road construction,



porter in port,



day laborer,



non-technical and non-hazardous jobs in power plant,



petty business (e.g. glossary shop) in project site, etc.

They implied that if available training facilities could be ensured then they also can
contribute in technical jobs. Finally, they demanded some reserved employment options
for them in the proposed power plant.
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15.4

Consultation with local government authorities and government
departments

The consulted different stakeholders of local government authority and government
departments and their concerned issues are summarized in the following Table 15.3.
Table 15.3: Inventory and summary of stakeholder consultation with Local
government authorities and Government departments
Stakeholder
Name
Local Government Authority
DC office, Bagerhat
Md. Akram Hossain
DC, Bagerhat

Issues

 Initiation

of

the

land

acquisition

procedure

 NOC and Land acquisition will be subject



Md. Delwar Hayder
ADC
(Revenue),
Bagerhat
Nittya Gopal
Land
Acquisition
officer, Bagerhat



to preliminary observation on navigability,
coal handling facilities and erosion
problem of the area.
Potential Environmental Impact especially
on river morphology and ecosystem
Anticipation
of
potential
regional
development of Bagerhat and Khulna
Process
of
land
acquisition
and
resettlement plan

 The update status of land acquisition plan
 Detailed video and picture of the land
area to be acquired

 Conducting reconnaissance survey by DC

Government Department
BWDB, Khulna
Jibon Chandra Saha
Superintending
Engineer, Dredger
unit

 BWDB has been requested by BPDB for





BPDB, Khulna

Mossaraf Hossain
Sub-Assistant
Engineer,
BPDB,
Khulna

office for initiating land acquisition
procedure
Collection of meeting resolution
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land filling.
Practicality of the suggested height up to
which the land will be raised.
Capacity of BWDB Dredging unit in
completing this work.
Non availability of sand in Passur river for
filling
Suggestion for using the dredged
material of navigation maintenance
dredging work of Mongla port for land
development
Suitability of Sapmari site for being close
to Mongla port
Easier
coal
transportation
and
construction material transportation in
Sapmari site
Initiatives for land acquisition

Stakeholder Consultation

Stakeholder
UNO office, Rampal

DPHE, Rampal

Name
Mr.
Narayan
Chandra
Kundu,
Upazila Agri. Officer,
Rampal
Abdul Haque Kazi,
Upazila
Forest
officer, Rampal
Md. Mohsin Halwar,
VFA, Rampal
Dr.
Sukhendra
Shekar Gain, ULO,
Rampal
Upazila
Fishery
Officer,
SUFO,
Rampal
Mr. Sharif Zoardar,
Assist.
Fishery
Officer, Rampal
Robin Biswas Malo,
ESBN fisher, Rampal
Sokomol Malo, ESBN
fisher, Rampal



 No afforestation program of Upazila
Forest office at present.

 Discussion about livestock and poultry

development. There was no program on
the concerned issue in project area









Md. Zahid Emam, 
Eng. DPHE, Rampal



Mongla
Authority

Mr.
Md.
Kamal
Uddin Ahmed, SE,
DPHE, Khulna
Mr.
Md.
Zahid
Emam, SAE. DPHE,
Rampal
Mr. Paritush Babu,
Office assist. DPHE,
Rampal
Port Mr. Abdul Mannan,
Member Finance
Commander Anam
Ahmed,
Harbour
Master
Md.
Helaluddin
Bhuiyan, Secretary
Md. Masud Ullah,
Senior
Security
Officer
Khan Altaf Hossain
Chief
Engineer,
Marine
Md. Kaosar Ali Chief
Engineer Civil

Issues
No running programs, development
project and plans of DAE exist in the
project area.






Capture fishery area and production
statistic
Fish farmer and open water fisher
statistics
Views regarding the project.
Collection of ESBN catch composition
Collection of fish hauling rate
Collection of fish biodiversity
Collection of trends of production and
biodiversity
Assessment of scarcity of feed and fodder
for livestock/ poultry.
The impact of salinity on crops.
Collection of GW level
Collection of GW fluctuation
Collection of GW quality
Collection of Project area maps of GW
status

 If coal terminal would be constructed
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near the Port, dust and ash to be
generated from coal stock yard would be
dispersing on Port Area
Port facilities, vessels at jetty, goods etc
will be affected for ash dispersion
Coal transportation from Mongla port to
Plant site through conveyor belt would be
most sustainable and cost effective
solution.
Maintenance dredging will be required for
keeping navigability of the channel
At present, Port does not have any
facilities for handling solid bulk (like coal)
Port
Authority
will
facilitate

Stakeholder Consultation

Stakeholder

Name

Issues
implementation of Proposed Power Plant
Project by extending all supports
Mr. Shahazan Senior,  Coal
 At present Passur river has restricted
Deputy Director
Transportation and
draught and length.
(C&P) BIWTA,
Handling
 Sibsha River might be a good alternative of
Khulna
 Navigational
Coal transportation but at present complete
hydrographic chart is not available. The river
Facilities
has also length restriction and draught
 Coal Terminal
limitation.
Development
 Siltation rate is high in Chunkuri river, and
dredging in Chunkuri river is difficult
 Existing lighter available in Mongla Port
area are mainly 700 – 1500 DWT and these
lighters are not fuel efficient and have
draught between 2.5m to 5.5m. Purpose built
lighters of shallower draught should be
engaged for this project
Statutory authority- Department of Environment, Khulna
DoE, Khulna
Mr. Sayed Ahmed  Collection of secondary data for water
Kabir, Bio-chemist,
quality and air quality.
DoE, Khulna
 Discussion for primary data analysis
Mr.
Muntasir
through sampling from DoE.
Rahman,
Investigator,
DoE,
Khulna
Other stakeholders
Md. Ferdous Kabir,
 Coal
 Lighter vessels are very limited in Mongla
Proprietor, Trust
Transportation
port area and most of the lighters are
Shipping, Khulna
between 700 to 1500 DWT.
 Lighterage
operation
 Availability of lighters would be main
 Lighter availability challenge for this project, at present none of
the Shipping agency has such capacity to
 Cost of
handle such large volume of coal
transportation
 Cement industries mainly import clinker by
vessel of 28000 DWT that can anchor near
Harbaria
 The project authority should charter
lighters to avoid conflict with Ship Owner
Association and Stevedore Association
 Basundhara group has their own lighter
vessel to transport imported clinker.
Commander M G N
 Ash utilization
 Yearly cement production in Bangladesh is
Siddquey, (c), psc,
about 14 million metric ton
 Mode of
BN, Executive
 Ash demand is near 1.5-2 million metric
transportation and
Director, Mongla
lighterage operation ton that mostly imported from India
Cement Factory
for clinker import
 Ash demand will be increasing as cement
demand is increasing. In future demand of
OPC will also increase especially in coastal
region as in saline area OPC are more
efficient than PC.
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Stakeholder

Captain Imdadul
Haque (H), ndc, psc,
Bangladesh Navy

Name

 Sea state data
 Admiralty charts
 Coal Terminal

Development

Commodore
Riazuddin, MD,
Khulna Shipyard

 Navigability of
Inland rivers
 Type and design
for purpose build
coal carrier
 Construction of
vessels

Issues
 The generated ash from power plant can
be transported by open truck (by using bag)
or covered truck or by barge.
 There is a vast scope of selling ash as
there are many cement factories located in
and around Khulna region. However, this ash
can be transported to any region of the
country which will be cost effective than
importing ash from another country.
 Clinkers for cement production as imported
from Thailand and Korea mostly by vessel of
30,000 DWT that can proceed up to Joymonir
Gol or Harbaria. Then further transshipment
is done by lighterage operation. Lighters are
mostly 800 to 1000 tons having draught of
3m to 4.5m
 Purpose built lighters of shallower draught
should be engaged for this power plant
project
 Sea state data of Bangladesh coast are not
available. Some attempts were made to
observe data during conducting feasibility
study of Deep Sea Port
 British Admiralty Charts and data might be
reviewed for information
 Coal terminal has to be built for this type
of project
 Detail study should be carried for sea
state, sea bed topography, approach channel
development and coal terminal development
 Sibsha River might be a good alternative
but the main problems of Sibsha river is that
the river has sharp bent at different locations
that limit length of the vessel up to 80m –
100m
 Purpose built lighter vessel should be
engaged for transshipping this large amount
of coal. This type of vessel can be
constructed in Bangladesh.
 Khulna Shipyard does not have such
capacity of constructing any vessel over 2500
DWT. Other shipyard like Anando, Trust
Shipyard, Western Marine, etc. have such
capacity
 A ship can be built by 1.5-2 years.

438

Stakeholder Consultation

15.5

EIA review and Expert Opinion

Before finalizing the EIA, a series of workshop and meetings were held on the Draft EIA
report to gather opinions of different relevant government and Non Government Agencies.
Two special meetings were held with JICA experts and NTPC-India experts at BPDB where
the Draft EIA report was presented to gather concerns and comments of the experts on the
draft EIA. Similarly, Power Division, Ministry of Power Energy, and Mineral Resources
arranged a discussion meeting on 27 October 2011 at the Ministry where representatives
from Ministry of Environment and Forest, Department of Environment, Mongla Port
Authority, IUCN, Department of Fisheries were present where the Draft EIA report was
presented. The participants carefully observed and analyzed different environmental issues
and provided their valuable comments for improving the EIA. As per suggestion of the
meeting, a draft EIA was submitted to DoE and accordingly, DoE distributed the report to
different relevant Government Authorities including, Forest Department, Department of
Fisheries, BWDB, BIWTA, and Non Government Organization IUCN for careful review of the
EIA report. DoE arranged a meeting on 26 February 2012 at Dhaka office on the EIA where
presentation of the EIA and open discussion on it was carried out. The participants from
different agencies mentioned above provided their official comments and suggestion on the
EIA. The Ministry of Power, Energy and Mineral Resources also arranged another knowledge
sharing and discussion meeting on the proposed Khulna Thermal power Plant and its
Environmental Issues on 09 March 2012 at DC Office Bagerhat where representatives from
relevant Government Department and Authority including DoE Khulna, BWDB, BIWTA, REB,
WZPDCL, etc were present and provided their valuable comments. Finally, taking care of
each comment and suggestion obtained through this series of meetings and discussions, the
EIA report has been finalized.
15.6

Public Disclosure

A number of anecdotes have been spreading about the Khulna Power Plant during the very
beginning of this study. Print media circulated many implications regularly about this project
that reflects the rationality of establishment of coal based power plant on the Rampal site.
Most of the cases they were not well award. Therefore, the outcome has been attributed
with lots of misleading information. Under such circumstances, the Department of
Environment (DoE), proposed BPDB to conduct public disclosure in order to ameliorate the
misconceptions and adopt valuable suggestions from the meetings.
15.6.1 Local level public disclosure
With the aim of awareness growing and disclosing the project related information and
different environmental issues of the project to the local people a Public Disclosure Meeting
has been organized. The meeting was arranged by the project proponent with the
facilitation of Honorable Mayor of the Khulna City Corporation and UNO Rampal. The
meeting was chaired by the honorable Mayor Khulna where representatives of DoE Dhaka,
DoE, Khulna, BPDB, Khulna, Chairmen of the different Union of the study area. The meeting
place was in Gouramba Union. The justifications of the place selection were:


Most of the affected land owners (affected due to land acquired for the proposed
project) and PAPs live in the Gouramba union
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Gouramba union is the only easily accessible nearest union of the project area



Availability of logistic required for organizing such formal Public Disclosure Meeting

The project proponent has disclosed the project related information and its potential impact
on environment and society to the participants through a multimedia presentation. All the
mitigation measures adopted to ensure environmental and public safety and to protect
ecosystem of Sundarbans have also been clearly briefed by the project proponent. After the
presentation, the floor was open to all for discussion. In the meeting the local people raised
the following issues which were clearly described by the project proponent:


Potential impacts of the power plant on environment, society and on the Sundarbans



Mitigation measures adopted to ensure environmental and socio-economic safety



Possible benefits from the project for the local people



Opportunity of local people in project’s employment (both technical and non
technical positions)



Sharing of benefits between Bangladesh and India provided in the Agreement (
between Bangladesh and India for the proposed power plant)



Sharing of generated electricity

The local people suggested the following to be considered in the project planning and
implementation by the project proponent


ensure adoption of all appropriate mitigation measures to avoid/control/limit all
possible environmental impacts (including impacts on Sundarbans)



provide opportunity to the PAPs and local people in project related jobs (technical
and non-technical)



prefer local people (if satisfy required qualification) in the project related technical
jobs



provide compensation to the PAPs in a smooth and faster way

Photo Album of Public Disclosure Meeting
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The Representative of Project Proponent disclosing project information

The Representative of Project Proponent disclosing project information

Director DoE, Khulna responding to the Project Director responding to a question of
question of local people about Environmental a local people
Clearance of the proposed project
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SE of the project describing overall Environmental Expert, CEGIS briefing the
technological aspect of the power plant
possible environmental impact of the
proposed power plant

15.6.2 National level public disclosure
A public consultation meeting on “Environmental Impact Assessment of 1320 MW Coal
Based Thermal Power Plant at Rampal, Bagerhat”, had been organized by the Bangladesh
Power Development Board (BPDB) on 12 April, 2013 at Bijoy Hall, Biddyut Bhaban, Abdul
Ghani Road, Dhaka. About 120 participants from different Government Organizations,
Academic Institutions, Civil Societies and NGOs, Public representatives, local stakeholders,
print medias attended in the Consultation Meeting. Dr. Tawfiq-e-Elahi, Bir Bikrom, Hon’ble
Energy Advisor to the Hon’ble Prime Minister for Power, Energy and mineral Resources, was
present in the consultation meeting as Chief guest while Mr. Mohammad Enamul Haque, MP
and hon’ble State Minister, MoPEMR. The meeting was chaired by Mr. Monwarul Islam,
Secretary, Power Division, MoPEMR. The objectives of the People’s Consultation Meeting
were as follows:
 To disseminate EIA and Environmental Management Plan (both in-built and
additional measures) prepared and submitted by the Center for Environmental and
Geographic Information Services (CEGIS);
 To obtain constructive opinion, ideas and suggestions from the participants of this
dissemination session and to refine the study report;
 To address major concern of NGOs and civil societies about the EIA study;
The consultation has been conducted with the inaugural speeches about power crises and
demand of electricity generation in future. The speakers were deliberately express about the
status of Bangladesh in electricity generation. They are justifying a multiple options like bilateral or multilateral negotiation for hydroelectricity generation to the neighboring
countries, coal – fired power plant, electricity import and sources of fuel. Then the EIA
report has been presented in front of the invitees. The invitees arise lots of query which
relevant or irrelevant to this EIA studies. The list of the participants, their comments and
responses have been detailing out in Vollume-III which is a sequential part of this EIA. In
the FAQ section have been incorporated all those issues which are relevant to EIA studies.
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Photo Album of National Level Public Disclosure Meeting

A number of participants have been discussed about each of the ins and outs of the project
related to environmental espacially Sundarbans and social impact and its mitigation plan
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15.7

Concluding remarks

The local people are very much concerned about the possible impacts of the power plants
on Sundarbans and local environment. Frequently Asked Questions (FAQ) of the locals and
civil society about the proposed project have been listed with the proper answer for each
has been attached with the EIA report in Annex XIII.
The local people have no major objection about the goals and objectives of the project.
They propose consideration of their well-being and development for a better future in
project planning. The people who had land in the project area, affected agricultural and
shrimp farming labors, and other livelihood groups solely depended on the acquired land for
their livelihood strongly demanded proper compensation and rehabilitation. Preference of
local people in project’s employment is another prime demand of the local people that
should be considered by the project proponent. Local people presume that for the great
interest of the country the proposed power plant may be constructed in the proposed
location but it has to be planned, installed and operated ensuring minimum impact on
Sundarbans and surrounding environment.
The national disclosure has been concluded with obligations such as independent monitoring
bodies should monitor at every steps of construction and operation of this power plant,
maintenance of dredging spoils and financial benefit of the project. They are all agreed
about the regional/national development as well as the ecosystem of Sundarbans.
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Photo album of Stakeholder consultations

Plate 15.12: Consultation with DoE

Plate 15.13: Consultation with LAO

Plate 15.14: Consultation with DPHE

Plate 15.15: Consultation with MPA

Plate 15.16: Consultation with Experts of Mongla Port Authority
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Plates 15.17: Meeting with BPDB and JICA, the PSMP study team

Plates 15.18: Meeting and Discussion with BPDB and NTPC-India

Plate 15.19: Discussion meeting
arranged by MoPEMR at DC office
Bagerhat

Plate 15.20: Discussion meeting
arranged by MoPEMR at Ministry Office
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Chapter 16: Conclusions and Recommendations
16.1

Conclusions

Following conclusions are being made after the comprehensive study with detail
investigation. Government of Bangladesh has taken a plan of installing a new mega project
of 1320 MW coal based thermal power plant in Rampal of Bagerhat in order to reach the
goal of reliable electricity supply for all. It is contemplatively planned to construct under
Joint venture of BPDB and India state run NTPC. With the purpose of obtaining
Environmental Clearance Certificate from Department of Environment under Environment
Conservation Act, 1995 and through the procedure defined in Environment Conservation
Rules, 1997, BPDB entrusted CEGIS (a public trust under Ministry of Water Resources) the
responsibility of Environmental Impact Assessment study.
As per procedure, the IEE report submitted to DoE and Site Clearance Certificate has already
obtained. The scope of this report is to present the Environmental Impact Assessment study.
The study has been carried out following the Environmental Impact Assessment Guideline of
DoE and World Bank that includes multidisciplinary tools and techniques of Physical, Water
resources, Agriculture, Land and soil, Fisheries, Ecology and Socio-economic surveys and
investigation. Participation of local people was ensured through RRA and PRA approach.
Therefore, it is complete participatory study.
Considering the recommendation of IEE report, BPDB has selected the site of Rampal
covering Sapmari-Katakhali, and Kaigar Daskati Mauza of Rajnagar and Union. The project
area has also been reconciled optimizing the land requirement after the findings of IEE
report to ensure minimum displacement of local people. The final area is 1,834 acre that
may evacuate around 150 households. The Rampal site satisfies all the criteria of site
selection in compare to other site like Labanchara, Khulna. However, the existing navigability
of the Passur river might not allow the mother vessel to anchor near site. It may require
engagement of purpose built coal carrier (barge) or lighterage of shallower draught for coal
transportation from Deep Draught Anchorage (Akram point) to project site.
The proposed coal based thermal power plant will be of two units (2x660 MW) of
supercritical pulverized coal boiler type with another extension of 1,320 MW in future.
Besides, it also includes residential and social facilities, water treatment plant, sub-station,
Jetty, coal handling system and coal silo, ash handling and disposal facilities, and switchyard
including substation. The project design and technology to be used will be reconciled with
the DoE standard. As per findings and recommendation of the EIA study, the feasibility
study team-NTPC, will prepare the final plan and design of the project.
In order to fulfill objectives, the existing environmental and socio-economic condition, detail
assessment was made to prepare environmental and socioeconomic baseline condition. Flat
topography with some low lying areas, tidal flushing, exposure to cyclone and storm surge,
rural setting with dominating shrimp aquaculture land, scattered mangrove, and migratory
routes of Dolphin are the noteworthy aspect of existing environmental condition of the study
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area. Poor transportation and road network, vulnerability to cyclone, and shrimp farming the
primary occupation are the key socioeconomic characteristics of the study area.
Attempts were made to assess all the predicted environmental and social impacts with
evaluating the nature, temporal and spatial extent, reversibility and likelihood of the
predicted impacts. Finally, the predicted impacts were summarized in a qualitative scale of
consequence. The assessment includes impacts on physical setting, impacts on air quality,
impacts on water resources, impacts on land and agricultural resources, impacts on
fisheries, impacts on ecosystem resources, and impacts on socio-economic environment.
Displacement of households for land acquisition, acquisition of shrimp farming pond and
agricultural land, discharge of thermal plume and emission of pollutant gaseous within the
standard limit are the key predicted impacts.
Acquisition of agricultural land (shrimp farming and rice cultivation land) and some
homestead settlements are the key impacts during pre-construction phase that requires
proper compensation, resettlement and rehabilitation.
Negative impact during construction phase includes air and noise pollution, disruption to
water resources, disturbance to fisheries habitat, removal of existing mangrove along the
Passur river at site and disturbance to society due to increase of noise level. On the
contrary, the construction works will create employment opportunity and better livelihood to
local people. The sediment concentration of the Passur river might be increased if the
suggested sedimentation runoff measures are not adopted and proper dredging are not
carried out during construction phase.
The proposed project has been planned with compliance to ECR, 1997 and ECR 2005. The
stack height shall be 275 m as per the rule. The emission rate for Particulate Matter (100
µg/Nm3), SO2 (819 g/s) and NOX (490 g/s) shall satisfy the emission standards. The
dispersion model (SCREEN 3.0.0) estimates that the maximum resultant average annual GLC
of SOx and NOx would be 60.56 µg/m3 and 58.54 µg/m3 respectively at 1.3 km downwind
from the stack point. The resultant concentration in the air satisfy MoEF’s standard both ECR
1997 and ECR amendment, 2005. Moreover, if FGD would use the resultant GLC of SOx will
reduced 90% from the ambient air around the region of the proposed project. The resultant
annual average GLC of SOx and NOx would be 19.36 µg/m3 and 23.9 µg/m3 which maintain
the ECR 1997 limit for sensitive zone (30 µg/m3) and ECR amendment 2005, (80 µg/m3 for
SOx and 100 µg/m3 for NOx). The resultant concentration of the SO2 and NO2 in the
ambient air of Sundarbans has estimated to be miniscule which would not be significant
causing any impact on the ecosystem of Sundarbans.
It is not very likely that the long term ground level concentration of the SOx, NOx, SPM will
increase during operational phase of the thermal power plant as the pollutant concentration
in emission is very low and depression and cyclone is very regular phenomenon in this
region. Unstable atmosphere will dilute the possibility of acid rain.
The plant adopts closed cycle cooling system. It has been accounted that power plants will
intake about 9,150 m3/hr in total and discharge about 5,150 m3/hr after treatment. Hence,
no thermal plume shall be discharged to the river. The project has been planned provided
with an integrated water management including central effluent treatment plant, recycling
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and reuse of water, sludge and slurry disposal system, etc. No waste water shall be
discharged to river without satisfying MoEF’s Standard (ECR 1997). Hence, there may not be
any major impact on surface water quality. The required water can easily be taken from
Passur river which only 1% at the river lowest ebb tide. Therefore, it causes no significant
impact on aquatic flora and fauna. There is no anticipated significant impact on ground
water resources during plant operation as the domestic and other activities will be fulfilled
from the supply of Passur River after treatment. The project also plans rain water
harvesting system for the use of domestic and other plant purposes.
The proposed project will have certain adverse impact on the fish habitat in the project area
due to the direct alteration of physical setup of habitats. Minor impact on fish might be
noticed only during dredging activities. During plant operation, there may not be any major
impact on fish of Passur river as the plants adopt ‘No Discharge of Thermal Plume and No
Discharge of Waste Water without satisfying MoEF’s Standard Strategy’. Fish mortality may
hardly be noticed at water intake structure due to installation of fish saving devices. In
addition, EMP implementation and public awareness growing and declaration of fish
sanctuary may conserve and protect the fishes.
Impact on ecosystem will also be minimum due to adoption of different pollution abatement
measures. No thermal plume shall be discharged to the river which is the major issue in
case of any thermal power plant. Ash collection and management system comprise of
Electrostatic Precipitator (ESP) that have 99.9% efficiency to arrest fly ash. Hence, ash
deposition on the surrounding ecosystem habitat and components may be minor.
Nevertheless, there may be risk of accidental release of ash particles, chemical and fire
explosion for which the safety measure and hazard management plan have been prescribed
in the hazard and risk assessment sections.
With the purpose of identifying environmental concern needed to consider during planning
and designing of the plant, hazard and risk assessment has also been carried out in the
scope of EIA. The risk of potential hazards includes mechanical, electrical, chemical, fire and
explosion, and risk of failure mode. The assessment has been made with identifications of
specific safety measures. Besides, occupational health and safety assessment has been
carried out with extensive safety plan. At the end a hazard management plan including Fire
safety, Explosion safety, Electrocution safety, Health safety, Hazardous material
management plan with emergency preparedness have been established. The study also
recommends setting up of a team for safety monitoring and emergency preparedness.
Impact of plant operation on Sundarbans Ecosystem may be minor as the forest is located
14 km southwestwards of the plant. The world heritage site is 70 km south of the plant
location. The prevailing wind mostly flows northward. Only, during November to February,
wind flows southeastwards. Hence, emissions reach the Sundarbans will remain within the
MoEF standard and likelihood of any negative impact on the forest is insignificant.
Coal transportation route from source country to project site may cross Sundarbans areas,
have minor impact on Sundarbans ecosystem. During transportation and transshipment
across the Sundarbans, noise, oil spillage, discharge of ballast water, dropping of coal during
transshipment, which are strictly prohibited by the ECR 1997 and IMO conventions signed by
the GOB which should be inspected and spot checked properly by the relevant authority to
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control the pollution causing activities. Management plan and mitigation measures as
suggested in the EMP have to be implemented to mitigate the impact and to limit the
pollution causing activities.
Coal transportation may have impact on Dolphins and their activities. However, the impact
would be minor as the shipping and barging activities shall be operated along the existing
navigational route. Management plan has been formulated to avoid impacts on Dolphin
communities as minimum as possible that shall be followed during coal transportation.
In contrary, the proposed coal based power generation will reduce the dependency of power
generation on our limiting natural gas reserve. The proposed project will create enormous
potentiality of economic and social development of the region. The present electricity crisis
and rising electricity demand urge installation of new power plant. It will offer large number
of job opportunity during its life time where the local people will get priority. The potential
benefits of the project will compensate the negative impact if the prescribed EMP were
implemented and compensation were paid to the affected person.
16.2

Recommendations

Finally, the following recommendations are made on the basis of IEE and EIA study that
should be considered for achieving the goal of optimum minimum environmental impact and
optimum benefits:


Proper Resettlement and Rehabilitation plan is necessary for proper compensation to
Project Affected People



People (not owner) dependent on the land to be acquired should also be
compensated and created scope for alternative livelihoods



Findings and suggestion of EIA study in project planning, design and operation
should be considered and implement with strong monitoring



FGD system should be installed in case coal having high sulfur content (more than
0.6%) and more safety to the Sundarbans ecosystem



All activities (pre-construction, construction and post-construction stage) should be
implemented according to EMP



Environmental Management Plan and, Hazard and Safety Management Plan should
be implement at every suggested steps of plant construction and operation



Establishing Institutional arrangement with proper logistic and training for
Environment, Health and Safety in Project Management Unit during pre-construction,
construction and operation phases of the project



The surrounding and inter tidal area of the project area should be brought under
green-belt activities trough afforestation



Special care should be taken for Dolphin community protection as per EMP



Relevant national laws and IMO conventions signed by the GOB should be enforced
properly by the relevant authorities (MPA, DG Shipping, BIWTA, etc); accordingly,
the Coal Transportation Agency should oblige the relevant laws and conventions
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Environmental Management Plan has been formulated considering anticipated
impacts. However, further updating of impact management procedure must be made
with respect to spatial and temporal regularly based on monitoring of impacts during
construction and operation of the project



It is suggested to conduct a further detail study to prepare an Environmental Action
Plan (EAP) and Environmental Management Framework (EMF) for Sundarbans
Ecosystem and Biodiversity during detail design of the project (after engagement of
the EPC contractor). EMP implementation during construction and operation of the
power plant shall be followed by the EAP and EMF



The plant should be operated ensuring all pollution abatement measures e.g. ESP,
FGD (in case of Sulphur contain more than 0.6%), Low NOx burner, effluent
treatment plant, etc are in order and regular monitoring has to be done to evaluate
their performance
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