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Glossary

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.

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.

When preceding a crop means broadcast (B. Aus)
Shrimp (Penaeus monodon), brackish/slightly saline water species.
Market

A saucer-shaped natural depression, which generally retains water
throughout the year and in some cases seasonally connected to the river
system.

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.

Prawn (Macrobrachium rosenbergii), non-saline/fresh water species

Farm lands converted into ponds with low dykes and used for cultivation of
shrimp/prawn/fish.

Market place where market exchanges are carried out either once, twice or
thrice a week, however not every day.

Different types of fishing net to catch fish from the water bodies.

A house made of locally available materials with earthen floor, commonly
used in the rural areas.

A drainage channel usually small, sometimes man-made. The channel
through which the water flows. These may or may not be perennial.

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).

Water available in the khal all the year round.

Well-constructed building using modern masonry materials.

Dry agricultural crop growing season; mainly used for the cool winter
season between November and February.

Water not available in the khal all the year round.

Major Cyclone, which hit Bangladesh coast on November 15, 2007.

When preceding a crop means transplanted (T. Aman).

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 km?
1 hectare = 102 km? = 2.471 acres

1 Pascal = 1 N/m?= 0.01 millibar

1 liter = 0.001 cubic meter

1°C = 274.15K=33.80F

i1mgm*= 1 e€g /L

1 mg/L 3% 1 @/pm (w/ w)
1 & g/ L 3% 11 mgp/b mw/ w)

1 knot = 0.514444 m/s

1 & g3=rt ppb*(12.187)*(M) / (273.15 + °C)

Energy Units

1Cal=4.19J

1 Btu = 1055.87J

1 Btu = 251.9958 cal

1 joule = 0.239 cal

1 kWh = 3412 Btu.
1MW=1000KW=108 W

1 kWh=3.6 x 10%J

1 kWh = 859.85 kcal

1 horsepower = 746 W

1 GWyr = 8.76 x 10° kWh

XXVil






Executive Summary

Background

The Power System Master Plan in 2010 hints to fuel diversification for electricity generation
because of faster depleting the natural gas. In the meantime, the Government of Bangladesh
hasannounceda new pol i cy n aembarkedov ameagaptan t@dreathasupply
capacity of around 57238 MW of electricity by 2041 and 20% of which will be generated from
coal to reduce the dependency on natural gas and also to continue sustainable power supply
for the socio-economic development of Bangladesh.

However, various assumptions related to the expected sources for base load energy have
subsequently changed. Therefore, energy development is not on the same path as related to
its PSMP 2010 plan. As a result a new Power System Master Plan 2016 has been finalized
based on the future economic growth, fuel, demand and supply. This new plan aims at
assisting the Bangladesh in formulating an extensive energy and power development plan up
to the year 2041.To fulfil the target of PSMP 2016, Rural Power Company Limited (RPCL)
intends to construct a 2x660 MW Coal Fired Thermal Power Plant at Kalapara, Patuakhali,
Bangladesh.

The proposed Project fall s un dRute-7, tStheduledlRle d 6

compliance with the existing environmental legislation of Bangladesh for red category
industries, the proponent has entrusted CEGIS with the responsibility of conducting IEE and
EIA studies under a contract signed on 30 /6/2015.

Accordingly, CEGIS has prepared a detailed methodology for conducting the IEE and the EIA
studies. For conducting this study, methodology has been prepared by the strong
multidisciplinary team having expertise in EIA study. This EIA report has been prepared after
a couple of field visits maintaining all statutory requirements.

Policy, Legal and Administrative Framework

A set of Policy, Acts, Administrative Framework and guidelines is required for the
Environmental Assessment Study of a coal based thermal power plant. According to the ECR,
1997 this Power Plant Project falls under Red category where environmental
Clearance/Approval Certificate from DoE is obligatory.

This study has detailed out of the relevant national and international acts and rules in different
phases of the Power Plant Project. Chapter 2 of this report figures out the specific laws or
legislatives works related to Power Plant construction and operation process. National and
international acts have been identified for the coal-based Power Plant and for the
transportation, handling process. In addition, latest national and international environmental
standard limits have been specified which have to be strictly maintained at every phase of
project development. This document focuses on the issues addressing the specific impacts
which have been evaluated, mitigation measures suggested and monitoring plan prepared
following the standard practices especially IFC project Performance Standard (2012).

Project Brief

The proposed project is a 2x660MW sub-bituminous coal based ultra-super critical thermal
power Plant. Each 660 MW Plant will consist of one ultra-supercritical, balanced draft,
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Executive Summary

pulverized coal fired Boiler with built in Dry Low NOx burners suitable for outdoor installation
with a stack of 275 meter high and a tandem-compound, multi cylinder design condensing
type steam turbine directly coupled with hydrogen cooled generator suitable for indoor
installation.

The primary fuel will be sub-bituminous coal for continuous operation and liquid fuel (HFO,
LDO) for Boiler start-up, flame stabilization and low load operation.

Using Payra Bandar port authorityds Jetty the
Australia or Indonesia will be unloaded and finally stored in plant stockyard using conveyer
belt. A detail discussion on fuel source, quality and requirement is made in article 5.8, under
the title fACoal reqguirement and management

Close cooling cycle with cooling tower has been envisaged for the project. Surface water from

the RABNABAD CHANNEL shall be used for condenser cooling and all other purpose. In total

5117 m3/ h of surface water from AThe Rabnabad Chan
other auxiliary components cooling make up and for all other purpose. About 2573 m3/h of

waste water after being treated will be used as sprinkling water, garden water/discharged in

the outfall. The project adopts Reverse Osmosis Process of surface water for cycle makeup,

HVAC makeup, etc.

The major project facilities comprises of water intake and discharge channels, Flue Gas
Desulphurization units (FGD), Low-NOx burners, Conveyer belts, Coal storing facilities (Coal
yard), ash pond for ash disposal, De-mineralization Plant, Water Treatment Plant, Effluent
Treatment Plant, internal roads and buildings etc.

The proposed project site is located at Mauza Nishanbaria, Dhankhali and Londa, Kalapara

Upazila, Patuakhali district and is on the western bank of River Rabnabad/Patuakhali, and

adjacent to the proposed RPCLPower Pl ant in the south and APSCL
in the north.The site is selected on the basis of comparison matrix of four preselected sites.

The total area of the project is around 916 acres of land.The proposed project site is accessible

through the metal road from Londa Mauza to Dhankhali Union and Dhankhali Union to

Patuakhali i Kuakata Highway. The project site can also be accessed through the river route

using the Rabnabad and Andharmanik Rivers.

The generated power at 24KV of the proposed power plant after being stepped up to 400KV

will be connected to the plant switch-y ar d and t hen toposed 406 kVFGBBCB 6 s p
substation at Kalapara Upazila. The power will then be evacuated through the national grid

of Gopalganj-Dhaka. PGCB has already given a consent letter to RPCL for the power

evacuation facilities on June-2019. RPCL will utilize this facility to evacuate their generated

electricity from the proposed power plant.

The Project once completed, would add 2X 612 MW net power to the national power grid.
Thereby improving the present power grid scenario significantly and triggering the national
economic development through industrialization. Moreover, it will create employment
opportunity for the local people and improve the transportation system in the Project area,
which will ultimately play an important role in poverty reduction and develop social safety net
condition. The Plant will be designed to meet the Best Available Control Technology (BACT)
emission

Suitability Assessment

The selection of the best alternative site has been made through multi criteria analysis based
on the criteria identified following the EIA Guideline of DoE (EIA Guideline for industries) and
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IFC Environmental Assessment Guidance for Thermal Power Projects. This study evaluated
a number of criteria in order to select the best alternative site. Selection from No action
alternative, site alternatives, fuel alternatives, design alternatives etc have been considered to
find out the optimal solution of adverse environmental and social impacts. A number of
environmental, social, financial and technical criteria and indicators have been set up to
finalize the specification of the project. These criteria have been developed through
consultation and expert judgment by multidisciplinary team of EIA.

Description of Baseline Environment

The base situation of the study area in terms of physical resources, water resources, land and
agricultural resources, fisheries resources, ecological and socio-economic resources have
been identified for both project area and the study area as well.

The proposed 1320 MW Power Plant project is located at the Chittagong coastal area with an
elevation of 1-2 m from MSL and itencircled by the coastal polder from the Rabnabad Channel,
Andharmanik river, Tiakhali Khal etc. The seismic coefficient of the project area is 0.04g as it
falls under zone-I under the classification of GSB.The tropical climate prevail in the study area
with distinct monsoonal season which influences all other climatic parameters. Meteorological
data of nearby station (BMD Stationa ID: 12103) was analyzed for the last 30 years to get the
overall climatic conditions of the study area. The climate of study area experiences a hot, wet
and humid tropical climate. Nearly 80% rainfall takes places in monsoon in the study area
where annual average rainfall was recorded 2519 mm that particular areas. The monthly
average relative humidity near the project area varies seasonally from 76.21% to 90.61%.
Data for wind speed of Patuakhali BMD station and data for wind direction of Kuakata BMD
station have also been illustrated through tables and diagrams.

Three major rivers and enormous canals are flowing in the study area. The name of rivers is
Andharmanik, Rabnabad and Tiakhali. All the rivers and canals are tidal in nature. Specifically,
water level of Andharmanik river during high tide ranges from +0.75 mPWD to +1.69 mPWD,
whereas low tidal water level ranges from (-)1.12 mPWD to (-) 0.54 mPWD. Erosion was
dominating in the Rabnabad channel during 1973 to 2015, although recently the erosion and
accretion rates are about to be similar. During this period, a total of 844 ha of land have been
eroded and 616 ha of land have been accreted.

The peripheral flood control embankment (interior dyke and sea dyke) effectively offers
protection from the storm surge flooding in the area. Local people opined that there was no
major storm surge flooding in the Polder area during AILA (2009) and SIDR (2007). Tidal
flooding occurs inside the Amtali Union of the study area in almost every year and inundates
about 7 to 8 % of the total area of the Union due to lower drainage capacity of Pujakhola
regulator.

Present air quality, water quality and noise level have been investigated through standard
practices. Four locations for air quality sampling, 8 locations for surface water and 2 locations
for ground water quality, 20 location for noise level have been monitored depending on the
location sensitivity and future impact potentiality. All the pollutants in the ambient air and water
are within the limit of national and international standards. Present acoustic environment
varies generally 43-65 dBA at different places during day time in the study area.

This study includes of the potential impacts on agricultural resources due to the construction
of 2x660MW coal based power plant at Kalapara, Patuakhali. The acquired land for this project
are mostly agricultural land (779 acre). A significant part of this land are used for multiple
cropping system in different season. Besides this, 10km radius area is considered as study

XXXI



Executive Summary

area of the project. This area faces potential risks if any accidental event takes place. The
study area contains 40,706 acre agricultural land, which is normally double or single cropped.

The entire study area occupied with different ecosystems chiefly terrestrial and aquatic; and
falls under two bio-ecological zones: a) Coastal Marine Water; and b) Ganges Floodplain. The
project area shows it falls under agriculture and partially homesteads area where a large
number of plant individuals have been recorded during the field investigation but no one was
identified as threatened species. Among plants Gum Tree (n=117) is dominant species and
followed by Hill Glory (n=112) where Lead Tree shows (n=32) a small number of individuals
throughout the project area. The species diversity has been estimated and shown plant
Species Diversity Index (SDI) 2.91. On the other hand, diversity and population of the fauna
occur in the project area has been assessed and considered as moderate but only a species
i.e. Bengal Fox has been categorized as vulnerable (VU) to the country by the IUCN
Bangladesh (2015).

The ecosystems of the study area possess two major categories in accordance with vegetation
patterns and landscapes- terrestrial and aquatic ecosystems. Moreover, mangrove and
marine and coastal ecosystems also occur to the periphery of rivers and coast. The findings
of the field investigation described under three categories are homestead, crop-field and
roadsidev e g e t a Ofithe lnofhasteads, West Indies Mahogany and Acacia were noted as
dominant in addition to common fruit bearing species. The crop-filed vegetationé are Spiny
Amaranth, Mexican Tea, Glory bower, Burmuda Grass and Goose Grass. The road slopes
are occupied with fast growing and exotic species of different timber and non-timber species
like Acacia, Rosewood, Lead Tree, Date Palm, Neem, Palmyra Palm, Rain Tree and Gum
Tree. The wildlife widely discussed in this report is amphibian, reptile, avifauna and mammal.
The study area is a saline prone, so, the diversity and population of the amphibians has been
considered as moderate. The latter two groups (reptiles and birds) are dominant and
individuals like Common Garden Lizard, Little Skink, Asian Pied Starling, Black Drongo,
Brahminy Kite, Red-vented Bulbul, Common Tailorbird, etc. were observed frequently. Of the
mammals, small to medium-sized individuals found common i.e. Bandicoot Rat, Jungle Cat,
Indian Flying Fox and Bengal Fox within the study area. Two mammalian species- Bengal Fox
and Ganges River Dolphin categorized as threatened by the IUCN-Bangladesh (2015). The
habitats are sporadic and not healthy to enhance diversity as well as population due to human
disturbance.

Total fish habitat in the study area is about 28,548 acre, where the project area occupied by
522 acre. Among the fisheries habitats, riverine habitat shared by 22,866 acres in study area
and 45 acre in project area. The estimated total annual fish production from all habitats is
about 2,562MT in the study area and 49 MT in the project area. The project area is located
adjoining the Rabnabad channel which is most important breeding ground for deshi pangus,
black tiger shrimp and hilsa. This is also an important migration route for hilsa. Andharmanik
River is one of the significant hilsa sanctuary declared by the government for conserving Jatka
is also located in the study area.

The study area consists of 10 unions and 1 municipality either partially or fully having
population of about 117,967 with the average household size of 4.1. The number of male
(58,888) is slightly less than the number of female (59,080). The average population density
is 422 which is little fewer than the national density of 1,015 persons per sg. km. At present
around 121 numbers of households and around 560 number of people live inside the proposed
project boundary. The inhabitants belong to two main religious groups; i.e. the Muslim and the
Hindu. The distributions of employment of the area at reference period of census are as
follows: about 81% are engaged in agricultural activities, about 2% in industrial and about 17%
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in service sectors. Electricity facility is very poor (about 29.2%) in the area. The overall housing
condition (84% households are kutcha) is not satisfactory. About 80% of the households use
ground water as drinking water. According to the findings of RRA, there exists family
graveyards, one mosque and one Madrasah falls under the proposed project area.

Impacts Assessment and Evaluation

The potential environmental and socioeconomic impacts have been identified considering the
existing environmental and social aspects in the study area. Impacted components have been
identified according to different stages of the project construction and operation stages. The
impact extent of the impacts, duration and frequency of impacts, reversibility of the impacts
are identified for assessing the magnitude of the impacts on the sensitive receptors in the
study area. Ther e ¢ e pdemsitivilies are also identified for assessing the significant of the
impacts at different stages of eh project.

Major environmental impacts of the Project are registered under pre-construction, construction
and operation phases may include; susceptibility of environmental pollution and social
unconventional relations among different parties. Firstly, the landscape and scenic beauty
might be aggravated temporarily during construction periods but recovered at time of operation
of this project. The air quality will be deteriorated in the project area and its surrounds from
the beginning of the construction such as land filling, construction materials processing,
infrastructural development, vehicular transportation, machineries installation etc. It may
generate fugitive dust particles and insignificant emission of CO,, CO and NOXx.

The proposed project will consume sub-bituminous type of coal at the rate of around 13,151
TPD corresponding to 4.8 million tons a year. The calculated byproducts like ash 62 Kg/hr,
CO1 34.59/s,S021 122.8 g/s, NOx-313.1 g/s, PMyo i 28.5 g/s and PM,s1 2.4 g/s will release
at 275m height and 7.2m width stack after taking inbuilt abotment measures like FGD, Low-
NOx burner, ESP and provision for SCR etc by the power plant. To assess the dispersion of
pollutants advanced sophisticated model CALPUFF is used for calculating 1-hr, 24-hr and
annual maximum concentration in the study area. The model has been adopted by the USEPA
for assessing long range transport of pollutants and their impacts on sensitive areas and on a
case-by-case basis for certain near-field applications involving complex meteorological
conditions. Flue gas will emit from the same stacks through two bifurcated line (using multiflue
chimney). The measured pollutant concentration in four locations have been used for
validation of the model in the study area. Three scenario has been developed to assess the
pollution level of the criteria pollutants at different sensitive receptors. Around 120 numbers of
discrete receptors have been selected around 25km from the project sites depending on the
location or useable sensitivity or impact potentiality. Table 7 A shows the maximum ground
level concentration of criteria pollutants during baseline, project and cumulative scenarios. For
baseline modeling existing emission sources like vehicular emission, brick klins are
accounted; to model the project case scenario, the baseline emission sources has been added
with the emission of 1320 MW Power Plant of RPCL and for the cumulative case, the existing
baseline sources, emission of proposed 1320 MW coal based power plant and emission from
the other power plants been taken into account.
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Table A: Maximum GLC of the criteria pollutants under different scenarios

Location at Ground Level | Concentration Standard Limit
Criteria Averaging (UTM: 46) (ng/m3)
Pollutants Time Maximum ECR
East(km) North (km) Value 2005 IFC 2008
zgsze"”e Case- 217.436 2432798 | 47.455E+001
Project Case - 24 Hr - 4.8104E+001
<o) <On 217.436 2432.798 365 | 125 (IT-1)
Cumulative 217 436 2432 798 4.8104E+001
Case - SO2
ggie“”e Case - 217.436 2432.798 | 6.5068E+000
Project Case- | Annual - 217.436 2432.798 | 6.7193E+000 | 80 -
SO» S0»
ke 217.436 2432.798 | 7.3751E+000
Case - SO
ﬁ%se“”e Casel 215.263 2439.294 | 1.1152E+001
X
Zg‘ed Case- | Annual 215.263 2439.294 | 1.1357E+001 | 100
X
Cumulative 215.263 2430294 | 1.2425E+001
Case - NOx
Eﬁ‘ﬂii"”e Case - 217.436 2432.798 | 1.4076E+001
gﬁ‘i"t Case - | oapr 217.436 2432798 | 1.4397E+001 | 65 | 75(IT-1)
Cumulative 217.436 2432.798 | 1.4397E+001
Case - PM25
gﬁﬁ"”e Case - 217.436 2432.798 | 1.9329E+000
g'r\zjzict Case - | annual 217.436 2432798 | 2.0016E+000 | 15 | 35(IT-1)
Cumulative 217.436 2432.798 | 2.0050E+000
Case - PM25s
gfﬂsli"”e Casel 217.436 2432.798 | 4.2784E+001
g;ﬁ‘lﬁd Case | 24 Hr 217.436 2432.798 | 4.3782E+001 | 150 | 125 (IT-1)
Cumulative 217.436 2432.798 | 4.3782E+001
Case 1 PMio
Efﬂsl‘j"”e Casel 217.436 2432.798 | 5.8897E+000
m‘l‘j“ Case T | annual 217.436 2432798 | 6.0387E+000 | 50 | 70 (IT-1)
Cumulative 217.436 2432798 | 6.0830E+000
Case i PMio

The ambient concentration of PMi, and PMzs is slightly higher than the national annual
standard values. However, the contribution of pollutants by this proposed power plant in
ambient environment is lesser. It maintains the national standard and interim target of IFC,
2008 well. This power plant will emit around 11.9 million Ton of GHG in every year for
producing 1320MWhr electricity to the grid.

A number of mechanical instruments, truck, bulldozers, compaction roller, pneumatic
hammers, gerators, mixers, unloaders will generate high noise that affect to the workers, their
colony and nearest communities especially within the range of 500 m. Produced noise from
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the plant will be obstructed by acoustic hoods, green belt, and project boundary during the
operation time. A simulation of noise propagation has been prepared by Sound Plan essential
3.0 for noise model approved by European Environment agency. The predicted noise level at
different distances from the source has been identified through this model. Eventually, the
resultant noise level has been estimated summing the predicted noise level with the measured
noise level at certain distance for both day and night periods. The resultant noise level (i.e.
Leq) will be lower to than the national standard (ECR, 2006) and international standard (IFC,
2008) for the recreational zone.

During construction phase, different kind of construction solid waste may have the chance to
mingle with the surroundings environment. Coal dust, bottom ash, scraps materials,
hazardous materials and domestic waste generated from the operation of the plant affect the
neighboring environment without considering the mitigation measures. Since the project will
use cooling tower for condenser cooling, there will be no possibilities of the effect of thermal
plume discharge in any natural river system. During operation stage, the power plant will use
CETP including oil separator, physico-chemical treatment plant, and biological treatment plant
to clean the effluent. Moreover, as the project will be run through the concept of zero discharge
law, the impact on the surface and ground water would be low. During transportation of coal
wave action from the ships may affects the river bank, bilge and ballast water from the ships,
emission from the ships may affects the ambient environment.

The proposed area is basically a cultivable land along with homesteads will incur vegetation
loss due to site preparation, land development as well as construction activities. Similarly,
pipeline installation for land development process would damage terrestrial vegetation
including mangrove. The pipeline installation activities will do harm to shorebirds feeding
habitat through labor movement by impeding their normal activities. Spectacularly, labor
movement will disturb their normal activities and they can be migrated locally. Moreover, the
marine habitat would receive oil spills during transportation of construction machineries to the
project area. The construction activities will generate noise by high frequent sound
machineries, blocking wildlife passage by stockpiling of construction materials and
disturbance through vehicle and labor movements. During construction and operation the
benthic community would receive major negative impacts by dredging works and oil spills from
cargo/vessels. On the other way, the proposed greenbelt will provide positive impacts through
create important habitat to different wildlife including local birds, and others. Coal dropping
during transportation would lead deposit toxic elements in the bottom of waterways-6 h o me t o
b ent h ohe denthos is sensitive to pollutants and pollutants may destroy the benthic
community.

Ramnabad Channel is one the suitable spawning ground for Hilsa, Pangus and shrimp which
might be affected because of dredging activities. Water intake from the Channel would also
entrap fish, crustaceans and other aquatic organisms particularly the sluggish species. Fish
species specially Hilsa, Pangus and Shrimp PL etc would be affected due to disposal of waste
water like ballast and bilge water from the ship/cargo carrying machinery and ancillaries having
oil and grease contaminants. Predator-prey relationship might be affected due to spread of
invasive species through ballast water. Integrated impact to be caused for withdrawal of
3x1400 m3hour of water, daily for three power plants located at the Rabnabad channel may
alter the fish diversity due to salinity intrusion.

As per the plan of GoB, a number of coal based power plants will be constructed at Patukhali
District beside the Rabnabad channel for getting the coal carrying facilities. The proposition
for this project is to reduce the settlement areas. Therefore, around 779 acres of agricultural
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land will be acquired for the power plant project in contrast of 9 acres of settlement areas.
Most of these lands are used for agriculture in different seasons.

During pre-construction stage, there would be loss of properties of the households and
landlords. An unrest situation among the local people may be raised if they are not
rehabilitated or compensated properly. The people may lose their existing employment
opportunities such as agriculture and livestock rearing. On the other hand, the employment
opportunities would be created significantly for the labour class people during the pre -
construction activities.

During construction stage labour in-migration may be increased. Contamination of water and
sanitation system. Handling of heavy construction machineries may create health injury in the
project sites. Unsafe and unhygienic labour shades may create a very hazardous health
problem.

During operation stage, new employment opportunities and ensure employment opportunities
will be created throughout the industrial development. Land price of the adjacent areas of the
project will increase significantly. The sale value of land will be increased due to immigration
of people as well as technical people in this area. On the other hand, environment especially
water and sanitation may be disturbed by the labours. Health injury may be occurred in power
plant for handling of heavy machineries.

Mitigation of the Impacts

The proposed 1320 MW coal base power plant has considered a number of environmentally

friendly measures, such as combined cycle technology, close cooling system, central effluent
treatment plant (CETP), etc. The mitigation measures for potential major impacts are
discussed in detail in Chapter-IX. The minor and some moderate impacts will be managed

and mitigated using environmental code of practices (presented in Appendix-VI) and
Contractorsd6 good practice. The mitigation for
the following:

Pre-construction

Resettlement and compensation plan should be governed by the Resettlement Action Plan
(RAP) study and the construction activities should be initiated after completion of the total
compensation process. Local labor both for technical and non-technical should be trained and
engaged for the Project related activities thus they can be able to own the project. Moreover,
the land compensation process should be efficient to the farmers in association support
services.

The demarcation of project area and dykes must be created before going to land development
process. In this aspect, pipeline installation for land development through sands, the
implement agency should measure the damages and its proper management to minimize
damages. Using low sound emission machineries would reduce both disturbance to wildlife
and noise pollution. Dredging activities must be restricted during Hilsha (September - October)
and Pangus (June - July) spawning period and peak shrimp PL (February i March) collection
periods in the planning stage of this project.

Construction phase

Labor working condition must be guided with best practices maintaining the ECPs. The worker
colonies must follow good housekeeping and appropriate PPEs at work station. All arc welding
and cutting operations should be shielded by noncombustible or flameproof screens. OQils,
lubricants and other hazardous materials should be bounded and stored separately so as to
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limit the spillage. The worker should be trained on safety precautions on identifying,
using/handling such hazardous materials.

A pragmatic grievance redress mechanisms for both the community in the study area and
labor in the project area must be regularized. Engaging the affected people in different Project
activities with highest priority. Health and safety trainings should be provided regularly. An on-
site medical team should be set up and emergency first-aid kit should be at hand in case of
any accidental injuries (burns, cuts, broken bones etc.). Workers hygiene and health status
should be ensured. Monthly health checkup should be conducted to monitor their health
condition and appropriate treatment should be provided for any ailments.

They should be casing the pipe during buried pipes crosses the road. Watering or sprinking
water over the area sources of dust generation. Dredging operation should be carried out in
the route having minimum aquatic habitats. Appropriate benthic survey must be carried out
prior to any dredging activities. The shipping company must ensure that the ship carrying
construction materials and other raw materials, obey the national and International Maritime
Laws. The vehicle speed should be limited to 15 kmph during the dry seasons and the truck
must be covered when it hauling material. Contractor will compact the back-filling material to
prevent any subsequent subsidence. Rubbles generated from the construction site should be
stored in appropriate bins/skips, should be well-covered and later should be buried in an
approved landfill site. All solid wastes, hazardous and non-hazardous, should be stored in
designated sites prior to final disposal.

Establishment of greenbelt will be an option to create new habitats to wildlife and
environmental protection to others. In this context, plantation of native species is suggested
to improve the status of the habitat. To avoid disturbance to shorebirds and other wildlife install
light downwardly and do not run construction works at night. The shippers should aware of
consequence of toxicity to benthic community. The proposed project site is very close to
feeding ground of wintering birds and it is suggested not to select winter season (October-
February) as project implement period. The dredging work designated to channels is
suggested to implement segment by segment to avoid total damage of the benthic
communities. Fish breeding and fish spawning seasons should be avoided for transporting
construction materials and machinery as well as ancillaries through waterways.

Operation phase

The dust particulates will be arrested from the sources through different equipment like ESP,
sprinkler, DSS etc for different point and fugitive sources. Built-in Low-NOx burner and use of
FGD will reduce the emission of SO2 and NOx from the 275m height stack. The ESP and FGD
will be in operation stage and continuously monitored the environmentally susceptible
pollutants to the stack.

The machines/equipment/vehicles should be turned off when not in use. Doors of the control
room, windows and other doors should be fitted with proper sealing; the equipment like
turbines, pumps, fans etc. should be covered with soundproof dampeners to limit the spread
of noise. Warkers should use appropriate PPEs (soundproof earpiece, earmuffs, etc.) while
working close to the noise generating equipment. Local municipalities should have ordinances
that regulate loud and objectionable noise; the authority should warn the local people about it.

Moreover, regular maintenance the greenbelts should around the power Plant area will limit
the spread of noise to the nearby community.

Operation of CETP, STP and storm water drainage system separately will avoid the surface
water pollution to the ambient river system. Construction of a leak-proof sump should be made
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to store sludge temporarily and to limit their spillage. They should then be transferred to sludge
treatment plant for treatment. Use of concrete lining at the bottom and side of the ash pond,
transformer, oil storage and treatment plant will protect ground water contamination in the
project premises. The sump should be monitored and maintained by on board chemist and
technicians and make sure everything (e.g. pollutant content, spill control etc.) goes smoothly.

Use of alternative oxygen scavenging chemical e.g. Helamin, Diethyl hydroxylamine, etc in
feed water for corrosion protection in boiler instead of hydrazine as this chemical is banned
worldwide. Introduction of Reverse Osmosis (RO) instead of using resin in demineralization
plant.

Scattered throwing and burning of waste should be prohibited. There should be a designated
site for kitchen waste disposal. A good practice of kitchen waste collection and disposal
system should be adopted. The aim should be reduction of the waste generation. Degradable
waste, glasses, recyclable and reusable waste, papers, plastic, etc should be collected by
nature of the materials and managed separately. Some temporary bins with different colors
indicating disposal of degradable and non-degradable wastes might be installed at labor shed
and work places to prevent scattered throwing of solid wastes.

The benthos are more sensitive to toxic elements especially the coal contamination. The
shippers should well aware about the consequence of coal and develop management system
to adhere properly. In this aspect, the loaded vessel should cover tightly to avoid coal
dropping. The water intake velocity will not be more than 0.5ft/s at the screen of the intake
channel. Ballast water and oil spillage must be controlled from the ships, vessels and
construction site. Foreign ships must be checked for protecting the migration of invasive
species.

Buried pipes and fittings should be protected against corrosion by means of external coating
and wrapping. So, holiday detector shall be used to detect any holiday and should be repaired.
Cathodic protection test points should be installed and connected to temporary cathodic
protection facilities in accordance with the specification as the final operation of lowering or
tie-in is in progress. Cleaning regime should include a combination of on-line cleaning and
semi-annual off-line washing. Welded joint sections of the pipeline should be separated and
tied into a continuous system in such a manner that no stress would be exerted into the pipe
as a consequence of the tie-in operation.

Need to establish planned housing area and ensure all facilities like water, sanitation,
electricity and road facilities for proper development of the area. Local resource based
industries should be given the highest priority. Industrial development should be made under
the guidance of regional development program. Facilitate to recruit local people according to
their skill. In that case, training programs should be provided for assisting easy adoption of
newly generated employment.

Environmental Management Plan

The Environmental Management Plan (EMP) includes several plans for implementing
mitigation and enhancement measures, emergency response, occupational health and safety,
and Environmental Code of Practices. Generally, the impacts, which are minor or moderate,
are to be mitigated by adopting Environmental Code of Practices (ECP) and Contract or 0 s
practices during project implementation. On the other hand, impacts and risks which are
critical or major will be mitigated or prevented by adopting mitigation measures. The contractor
would prepare and implement the mitigation measures, which will be supervised by the
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proponent, PIU or a Health and Safety Officer as required. The total estimated cost of
implementing the EMP would be around USD 13 million.

Risk and Hazard Assessment

Potential hazard during construction stage might include leakage of flammable gas, leading to
explosion and fire hazards. Finally, during operation phase, potential hazard might also include
accident, compound leak, leading to fire hazards, explosion and human toxicity. Mitigation
measures include: use of personal protective equipment (PPE); fall protection devices; proper
training on health and safety and safety equipment; proper training on how to use machineries
and tools for construction; regular checkup of instruments and machineries; awareness on
personal hygiene and road traffic rules and regulation; monthly health inspection of workers
and staff etc. The contractor will also design an emergency response plan to better prepare in
an event of emergency and how to recover after an emergency situation.

Emergency Response Plan

An Emergency Response Plan (ERP) has been prepared to provide a systematic approach
for the protection of employees, assets and the environment from impact of serious incidents.
Although a solar power plant project will pose minimum threat to the people working in the
project site and its surrounding environment, the implementation of this plan will prevent any
minor incidents from becoming a disaster, save lives, prevent injuries and minimize damage
to property, workers and the surrounding environment. Possible emergency scenario includes,
fire related disasters; immediate medical emergency due to injuries; leakage of hazardous
materials; natural disasters (floods, cyclones etc.) and; civil disturbance/terrorist activities
(bomb threats, kidnapping etc.) details of such emergencies and its preparedness and
response plan is illustrated in Volume Il as a separate report.

Environmental Monitoring Plan

Various monitoring programs have been proposed in the EIA, which include compliance

monitoring, impact monitoring, and external or independent monitoring. The objective of this

monitoring program is to ensure that the various tasks detailed in the environmental

management plan, particularly the mitigation measures are implemented in an effective

manner , and also to evaluate project bs i mpact s
parameters. The total estimated cost of monitoring would be around USD 1.8 million.

The proposed Project would be designed as environmentally sound procedure. Despite such
design, the Project might have sensitivity to environment and thus measures to go beyond
regulatory requirements would be introduced in the EIA and EMP. Aspects, such as corporate
social and environmental responsibility (which included development of various socio-cultural
facilities, toilets, hospitals and training of skilled/semi-skilled local youths for employment in
project). For reducing the ground water pressure it is recommended to divert the treated waste
water to use as irrigation water to the near crop field area.

Stakeholder Consultation

People are not disagreed to give their own land for this project in response to substantial
compensation should be given to them in efficient manner. They have already experienced
from the compensation process of the NWPGCL 1320 MW coal based power plant located at
Dhankhali Upazila. That is why they expressed a negative attitude against the implementation
of this project. They suggested to avoid this union for the implementation of this project. On
the other hand, they also showed their eagerness for this project as Implementation of this
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project would also enhance the regionds st
of electricity, contributing to further industrial set up (which further leading to more employment
opportunities), etc.

Conclusion

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 and Category i A as per IFC,
2008. The plant will use modern technologies with the sufficient environmental protection
measures for abetting 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 has enormous positive feedback which will compensate the
negative impacts after screening by the prescribed EMP. Although there will be some 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, infrastructural revolution,
increasing social security, communication network development, cultural improvement and
livelihood security in the south -east 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 strictly followed. .

Finally, the following recommendations are made on the basis of EIA study that should be
considered for achieving the goal of optimum minimum environmental impact and optimum
benefits:

1 Proper Resettlement and Rehabilitation plan is hecessary for proper compensation to
Project Affected People

1 People (not owner) dependent on the land to be acquired should also be compensated
and created scope for alternative livelihoods

9 Findings and suggestion of EIA study in project planning, design and operation should
be considered and implement with strong monitoring

9 All activities (pre-construction, construction and post-construction stage) should be
implemented according to EMP

1 Environmental Management Plan and, Hazard and Safety Management Plan should
be implement at every suggested steps of plant construction and operation

1 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

1 Strong environmental compliance monitoring activities to be ensured during pre-
construction, construction and operation phases of the project

9 The Plant should be operated ensuring all pollution abatement measures e.g. ESP,
FGD, De-NOx burner, Effluent Treatment Plant, Provision of SCR etc all are in order.

1 The project will follow the ISO-14001 and OHAS-18001 standers

The plant should be operated ensuring all pollution abatement measures e.g. ESP, FGD, SCR
(if required), De-NOx burner, effluent treatment plant, etc are in order and regular monitoring
has to be done to evaluate
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1. Introduction

1.1 Project Background

Power is the main driving force of current progress and also the foundation of the growth rate.
The vision of Bangladesh Government is to give access to moderate and reliable power to all
by the year 2021 and in accordance with this present government's goal is to guarantee
continuous and quality power supply for all by 2021 through change in generation,
transmission and distribution methods. The Government of Bangladesh has announced the
new p oMisiort2yQ, 4 tHigeting Bangladesh to be a developed country by 2041. With the
consistency of economic development, a secure power system would be necessary.

The government has further expanded its vision focusing on the coming years up to 2041 and
arranged the Power System Master Plan 2016 (PSMP).This plan expresses that in 2020, 2030
and 2041, the power demand would be 12545MW, 27434 MW and 52034 MW where the
power supply would be 12949 MW, 30178 MW and 57238 MW. To promote the fuel
diversification for Power Generation and selecting coal as a primary option which will
contribute around 20% in future.

To fulfill the future demand, GoB has already initiated international cooperation for Power
Secotors. Based on the future economic growth, fuel, demand and supply, international
cooperation, a new Power System Master Plan 2016 has been finalized Power System Master
Plan (PSMP) 2016, aims at assisting the Bangladesh in formulating an extensive energy and
power development plan up to the year 2041, covering energy balance, power balance, and
tariff strategies. As per PSMP 2016, achieving middle to long term development issues and
risks and to formulate a comprehensive and result-oriented aid strategy for the energy sector
by examining effective approaches for each issue. The Rural Power Company Limited now
intends to construct a coal fired Thermal Power Plant in Bangladesh to fulfill the target of
PSMP.

RPCL is a Power Generation Company in Bangladesh under Power Division, Ministry of
Power, Energy and Mineral Resources is her
The project proponent has taken the initiative to build up two coal based ultra-supercritical
thermal power plants with fuel NOx control technology on about 915.7 acres (371.5 Ha) of land
to be acquired from Londa, Nishanbaria and Dhankhali Mauzas, of the Dhankhali and Lalua
Unions, Kala Para Upazila in Patuakhali District.

As per the Environmental Conservation Rules, 1997 (amended in 2005) of Bangladesh, this
project falls wunder the O6Red Categoryd pr
Environment (DoE) before starting the construction. The approval process requires carrying
out Initial Environmental Examination (IEE) and Environmental Impact Assessment (EIA).
However, RPCL has obtained redemption of carrying out IEE from the DoE with a condition of
conducting a comprehensive EIA in line with a ToR approved by the DoE.

The Center for Environmental and Geographic Information Services (CEGIS), a Public Trust
under the Ministry of Water Resources of the Government of Bangladesh and a pioneer
scientific organization with vast experience in carrying out EIA studies of diversified fuel based
power plants in Bangladesh, has been entrusted by RPCL for carrying out the EIA of a coal
fired Thermal Power Plant in Patuakhali.
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1.2 Objective of the Study

The ToR defines the objectives of this consultancy service to carry out the EIA study for the
proposed 2x660 MW coal based thermal power plant project to be constructed at Kalapara
Upazila in Patuakhali District (Appendix-I). The specific objectives are:

i. To identify environmental regulatory requirements for power plant designing,
construction and operation;

ii. To assess the existing environmental and socio-economic baseline condition;

iii. To identify and assess all the potential environmental and socio-economic impact of
the proposed plant during its construction and operation;

iv. To identify possible mitigation measures and propose an Environmental & Social
Management Plan for ensuring environmental and social safeguard;

v. To prepare an Environmental Monitoring Plan including Environmental Compliance
Monitoring during pre-construction, construction, and operation;

vi. To present the justification for the project, and to investigate alternatives to reduce
potential environmental impacts and increase potential benefits;

vii. Documentation how stakeholders have been engaged during the EIA Process, and
feedback incorporation in the EIA;

viii. To obtain an Environmental Clearance Certificate, issued by the DoE.
1.3 Need and Importance of the Project

At present aggregate introduced power generation limit is 11,532 MW, the present power
interest is 10,283 MW and the supply is 8,763 MW (during fiscal year 2014-2015). Around
60% of the number of population of the nation has the entrance to power while power demand
growth is 12% for every annum. However, around 71% of the total population have grid or off-
grid access to power according to BPDB (Energy and Power, April, 2017). To ensure the
reliable electricity to the consumer, a rational demand scenario has been developed by the
PSMP 2016 after a number of analysis. Figure-1.1 shows the daily load curve in 2014.

Figure 1.1: Estimated Composite Daily Load Curve in the Summer in Bangladesh
(PSMP, 2016)

1 Power Sector Emergency Information, System Planning Department, BPDB, February 16, 2015.



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































