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EXECUTIVE SUMMARY

E-1 Introduction

Bangladesh Economic Zone Authority (BEZA) is going to establish an economic zone namely Araihazar
Economic Zone on 218.84 ha land at Araihazar Upazila under Narayanganj district that could meet
international standard. Different types of industry will be se t up in the economic zone. As per the plan,
the economic zone will be started in 2022. The substations to be built in this project will meet the
growing demand of upcoming JEZ load. The proposed substation will de-load the main sub-transmission
network and improve the voltage regulation in the area. The boosting of load demand and ensure
reliable electricity supply to concerned JEZ areas. This will not only reduce the contingencies of the
system but also increase operating flexibilities as well as overcome the limitations of supplying quality
and uninterrupted electricity to end users.

Two TITAS gas pipelines are passing through the economic zone area. At the initial stage, the gas
requirement of the economic zone has been estimated as 5mmcfd. The initial gas requirement can be
meet up by the Madhobdi TBS by hot tapping from the existing 20"diameter x 1000 psig x Naringdi-
Sidhirgan] transmission line passing through the economic zone and constructing a CGS/TES at
economic zone site. Gas demand will be increasedto 10 mmcfd in 2023, and it will increase periodically.
Increased gas demand will not be possible to meet up by TGTDCL from the Madhobdi TBS as many
downstream industries are getting gas from Madhobdi TBS. If TGTDCLprovides the increased demand
gas to economic zone as a result, downstream users will be experienced a shortage of gas. Now
Bangladesh is facing a natural gas shortage. Therefore, Bangladesh has decided to import LNG. To
provide the increased gas demand of economic zone, TGTDCL will have to rely on LNG supply into the
TGTDCL gas network. Gas Transmission Company Limited (GTCL) has planned to construct a 30"
diameter X 1000 psig transmission line from Bakhrabad (Kutumbapur) to Meghnaghat TBS. TGTDCL,
BEZA have requested to Petrobangla and GTCL for extending this line up toHoripur TBS. Pertobangla
& GTCL have been agreed on this proposal. Noteworthy that for additional quantum of gas supply to
economic zone, a 20" diameter x 1000 psig x 5.825 km transmission line from Horipur TBS to
Dighibarabo CGS from this 30" transmission line will be constructed.

Two-gas transmission pipelines (14z & 20z) of TITAS ha
has intended to relocate these gas pipelines prior to land development of EZ. Approximately 8.76 acres
land will be required for relocation of 3.90 km gas transmission line.

E2 Project Description
The project is consisting of few major components as follows;

1 Substation, and Transmission line
1 A5.58 km gas transmission pipeline
1 Approximately 3.90 km gas transmission pipeline relocation

Table 1: Summary of  Substation and transmission line

Substation , and Transmission line

Location and district | Union: Duptara, Upazila: Araihazar, District: Narayanganj;

Adjacent to the Dhakai Sylhet Highway. The total land of the project area is
5.50 ha. The proposed site is bounded with existing agricultural land &
Settlement on the northeast direction, agricultural land & settlement on
southeast Side, Settlement and Agricultural Land on the north -west and
Sonpara village & Agricultural Land in the west.

EQMS Page | xiii BEZA



Updated Environmental Impact Assessment (EIA) for the Substation, Electricity Transmission Line and Gas Transmis®n Line
from the Haripur TBS to Dighi Barabo CGS

Mouza

Panchrukhi, Panchgaon

LOCATION MAP OF THE PROPOSED SUB-STATION AT NARAYANGANJ DISTRICT ‘
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Location of Proposed  Substation

Development area

5.50 ha

Landuse

Farmland, single or double cropping

Site preparation

Embankment: 0.6-2.6m (Avg.1.6m), Land elevation: Approx.6 -m above MSL,
Flood water level due to rivers of Shitalakhya and Meghna: Approx.7.52m
(1/100), Elevation of land preparation: 8.0m.

EIA for the site preparation (land development) has already been conducted
and approved by DoE. The site preparation work for the power plant will not
be within the scope of this EIA.

Environmental and | A Resettlement Action Plan study has been conducted and it has confirmed
social conditions no resettlement of houses and people in the substation project site.

No precious ecology and cultural heritage sites exist.
Development The new substation and transmission line will be developed for the power
Concept and | supply to AEZ with double LILO (Line-in Line-out) connection from the
Advantages existing 230kV transmission line.

The capacity of the new substation was selected considering the future
demand of AEZ including Phase?2 development.

The outline of the new substation and transmission line is summarized as
follows:

a) Complete 230kV Indoor double busbar GIS
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b) Two 230/33 kV, 120/140 MVA Main Transformers with On Load Tap
Changer (OLTC)

Complete 33kV Indoor double busbar GIS and

Two new double circuit angle lattice steel towers under the route of
existing transmission line and one new four circuit lattice steel

terminal tower.

<)
d)

Table 2: Summary of the Gas Transmission Line

Gas Transmission Line

Location and district

Union: Rupganj, Sonargaon, and Bandar, Upazila: Araihazar, District:
Narayanganj

Mouza

Dighi Barabo, Jatramura, Behakair, Nagar Kanchpur, Manohar Khanerbagh,
Uttar Chandpur, Fular
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Location Map of the Proposed Gas Transmission Line

and Surrounding Area

Development area

Required Land Acquisition: approximately 3.5 ha

[20 feet by 5.825 km = 6.01 meter by 5,825 meter = appx 35,000 square
meters]

Required Land Requisition: approximately 3.28 ha

[20 feet by 5.825 km = 6.01 meter by 5,460 meter = appx 32,800 square
meters]

Some part of the alignment may use the existing RoW. Some area may not
require land requisition due to the adjacent terrain or existing structure, or
to minimize impact. After detail site assessment and detailed design by TITAS
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construction team and engineers, there may be a minor modification.

Landuse Mainly farmland, double cropping, partially industrial
Site preparation Not required but land acquisition and requisition must be completed before
construction.

Environmental and | Resettlement of houses and people is expected. There will be 255 affected
social conditions landowners. Details are presented in the RAP. Several factories will be
affected No precious ecology, and cultural heritage sites exist.

Development An initial agreement has been signed between TITAS and BEZA to supply 100
Concept and | MMCFD gas for the proposed Araihazar Economic Zone.
Advantages The main portion of this component is the approximated length of 5.8 km

long, 1,000 psig and 20-inch diameter gas pipeline constructed from the

Horipur TBS to Dighibarabo CGS in order to connect to existing gas
transmission pipelines that go through AEZ. The existing gas transmission
line cannot supply sufficient pressure of the gas to AEZ thus the existing line

must be connected to another line (the proposed gas transmission line) at
Dighibarabo CGS to supply gas to AEZ.

Thus the project also requires;

Off-take modification of Horipur TBS and Dighibarabo CGS

The metering arrangement at Dighibarabo CGS

Cathodic Protection

Table 2: Summary of the Gas Transmission Pipeline Relocation

Gas Transmission Line

Location and district | Union: Satgram Upazila: Araihazar, District: Narayanganj

Mouza Panchrukhi
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LOCATION MAP OF THE STUDY AREA
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Location Map of the Proposed Relocation Gas Transmission Line

Development area approximately 8.76 acres land will be required

E-3 Baseline Environmental Condition

The physical environmental status around the proposed substation project site and gas transmission
pipeline were analyzed for valued environmental components viz., climate, topography, geology, air,
water, land, noise, and soil in a 5 km radial radius around the site. The baseline provides the basis for
assessment of impact (likely changes in the baseline conditions) due to the proposed interventions.

Table 3: Environmental Setting for Substation & Gas Transmission Pipeline  Project
Particulars Details
Location The substation site is located at Union: Duptara, Upazila: Araihajar,

District: Narayangan;

Gas transmission pipeline site is located at Union: Word-9 at Tarabo
paurashava, Word no-27 at Bandar Paurashava and Kanchpur at
Shonargong upazila under District: Narayangan;

Mouza Substation: Panchrukhi & Panchgaon
Gas Transmission Pipeline: DighiBarabo, Jatramura, Behakair, Nagar
Kanchpur, Manohar Khanerbagh, Uttar Chandpur, Fular

Project Area Proposedsubstation area approximately 5.50 ha or 13.59 acres
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Particulars Details

Approximately 8.65 acres of land need to be acquired, and 8.11
acres land will be leased for construction of the gas pipeline.

Road Access Adjacent Dhaka-Sylhet Highway

River Access The proposed Substation is Approx. 1.5 km from Brahmaputra River
The proposed Substation is Approx. 5.5 km from Shitalakhya River
Gas transmission pipeline Haripur station is Approx. 740 meters from
Shitalakhya River

Nearest Airport The proposed Substation is Approx. 30.2 km from Hazrat Shah Jalal
International Airport (Dhaka)

Nearest Railway Station The proposed Substation is Approx. 30.3 km from Kamalapur
Railway Station, Dhaka

Climatic conditions Avg. Monthly wind speedi 2-5 m/s;
Avg. Monthly Min. Temp. i 19.0°C January 1991;
Avg. Monthly Max. Temp. i 40.2°C in April 2014;
Annual Avg. Rainfalli 1994.6 mm;
Average maximum humidity ranges i 94% to 97%;

Average minimum average rangesi 31% to 64%;

Seismic Zone Zone |

Forests / National Parks None within 5 km

Archaeologically important  No Archaeologically important places/monuments near to the site
places/monuments

E-3.1 Climate
E-3.1.1 Temperature

The data analysis of the last 30 years (1986-2016) indicates that monthly maximum temperature varies
from 30.0°C to 40.2°C whereas monthly minimum temperature varies from 13.4°C to 26.6°C.

E-3.1.2 Humidity

The average maximum humidity ranges from 94% to 97%, whereas the m inimum average ranges from
31% to 64%.

E-3.1.3 Rainfall

The annual average of total rainfall recorded as 1,994.6 mm/year. According to the analysis of the
historical data, the monthly average of total rainfall occurs in July at 1,049 mm whereas monthly
minimum rainfall is recorded during the winter season.

E-3.1.4 Evaporation

In Dhaka, evapotranspiration varies from 60 to 147 mm/day , and yearly evapotranspiration in Dhaka
is 1245 mm/day.

E-3.1.5 Wind Speed & Direction

As per BMD, the windiest month is May with an average wind speed of 2.6 knots and the least windy
month is October with an average wind speed of 0.6 knots.

E-3.1.6 Sun-shine Hours

The monthly average sunshine hour in Dhaka varies from 3.7 to 8.3 hour/day in a year. Highest average
sunshine hours recorded in the month of March.
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E-3.2 Environmental Quality
E-3.2.1 Ambient Air Quality

The existing ambient air quality of the study a rea monitored at eight (4) locations of which five locations

for the substation and three locations for the gas transmission line during the monitoring period. All the

monitoring locations result was within the National Ambient Air Quality Standard (NAAQS) in
Bangladesh.

E-3.2.2 Ambient Noise Level

Noise levels were recorded at seven (7) locations for the Substation and six (6) locations for Gas pipeline
during the monitoring period. The noise level at NL1 and NL2 locations of substation study area
exceeded the standard due to the monitoring locations present near to the Dhaka -Sylhet highway.

Noise levels of thegaspi pel i ne wer e wel | within the standard | i mi
in 2006).
E-3.2.3 Surface Water Quality

Three (3) samples of surface water were collected from the canal near Substationsite, and another
three (3) samples of surface water were collected from the pond near Gas pipeline alignment.

The concentration level of BOD of canal water has been found above the Bangladesh Standard. Water
quality of pond in the gas pipeline area was found good in condition.

E-3.2.4 Ground Water Quality

A total Four (4) groundwater samples were collected from different locations of the Substation area.
In addition, total Two (2) groundwater samples were collected from different locations of Gas Pipeline
area.

The concentration level of Manganese (Mn) of all tube wells were found above the standard set by the
DOE, GoB for drinking water. But the levels of pH, TDS, As, Ca, COD, Chloride, Fluade, Fe, Pb,
Phosphate, Sulphate, TSS and turbidity were found to be within the limit set by the DOE, GoB for
drinking water.

E-3.2.5 Soil Quality

Total five-soil samples were collected from the study area of which three samples were collected from
the Substation area and two from gas pipeline area. Iron, Copper, Zinc, Lead, and Manganese has
detected in the soil samples.

E-3.3 Biological Environment

The substation area and gas pipeline area falls under the Brahmaputra-Jamuna Floodplain (Bio
Ecological Zae 4c) Zone. An ecological study was conducted around five kilometers of the power plant
and two kilometers of the gas pipeline.

E-3.3.1 Terrestrial Flora

A total of 53 species, 48 genera belongs to 31 families were represented by terrestrial flora. Coconut
(Cocos nucifera), Eucalyptus (Eucalyptus citriodora), Mango (Mangifera indica), Guava (Psidium
guajava), Litchi (Lichi chinensis), Kul-boroi (Ziziphus mauritiana), Pepe (Carica papaya), Sajna (Moringa
oleifera), Jambura(Citrus aurantifolia), Mahogani (Sweitenia mahagoni), Banana (Musa sapientum),
Kachkola (Musa paradisiac), Kathal (Atrocarpus heterophyllus) and Acasia (Acacia nilotica) were
recorded most commonly occurring trees.
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E-3.3.2 Terrestrial fauna
Mammals

Nine species of terrestrial mammals belonging to the 8 genera of 6 families were recorded during the
study period. Golden Jackal (Canis aureus, Bengal Fox (Vulpes bengalensi§ and Indian Gray Mongoose
(Herpestes edwardsij were seen at Sonpara during the field survey by the ecology team. Jungle Cat
(Felis chaug was reported to be seen by locals during field consultations in agricultural and homestead
plantation areas. None of the species is reported to be listed in RED category of IUCN 2015 v2. However,
Indian Gray Mongoose (Herpestes edwardsi)), Jungle Cat (Felis chaug and Asian House Shrew (Suncus
murinus) are reported to be listed in Bangladesh Wildlife Prevention Order, 1973 as Sch-1ll which
protects them from hunting, killing and capturing.

Avifauna

A total of 45 species belonging to 37 genera of 27 families were observed to be in the study area during
field survey by ecology team on 22-23 October 2017. These species are present inthe variety of habitats
from Grassland, homestead plantation, agriculture plantation, and aquatic habitat. The proposed
project site has many harbors species such asRed-vented Bulbul, Red Watted Lapwing, Black Kite,
Black Drongo, Rock Pigeon,Long-tailed Shrike, and Common Myna. These species are common in the
area, and sufficient habitats are available within area once the construction and operation activities are
commenced. None of the specieswas listed as threatened as per IUCN classification.

Herpeto -fauna

Nineteen (19) species belonging to 17 genera of 14 families are reported from the area. Out of these
House Lizard (He mi d ac t y /| u sIndfam Rat Snake (Plydsanlicosg and Checkered Keelback
(Xenochropis piscator) were observed by ecology team during a field survey in October 2017. Rests of
the reptilian fauna were reported to be observed by locals during field consultations in the villages of
the project area. Among the 9, Bengal Monitor ( Varanus benghalensig and Spotted Flapshell Turtle
(Lissemyspunctata) are reported to be listed in Bangladesh Wildlife Prevention Order,1973 as Sch-lll
which protects them from hunting, killing and capturing.

E-3.3.2 Aquatic fauna
Macro -invertebrate Fauna

Macroinvertebrate species such as water spiders (Argyroneta aquatic), Common Apple snail (Pila
globosa), Disk Snail (Macrochlamys sequax), River Snail (Bellamya begalensi§, Brotia Snail (Brotia
costuld), Lymneid Snail (Lymnaea luteola), Freshwater Mussels species suchas (Lamellidens corrianus),
(Lamellidens marginalis), ( Lamellidens jenkinsianus) were observed in the study area. None of the
species observedis of conservational significance.

Fish
The Sonakahliand Dhawrakhali canal interconnected with each other while they are connected to Old -
Brahmaputra River. 31 species of 25 genera belonging to 17 families are reported from the canal and

river. Among of them 4 species are in endangered, and 2 species are vulnerable, and 3 are near-
threatened according to the Red List of IUCN (2015, Vol.3).

E-3.3.3 Protected Area (PA)

No PA exists at or near the project site.

E-3.3.4 Wildlife Sanctuary (WS)

No WS exists at or near the study areas.
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E-3.35 Ecologically Critical Area (ECA)

In 2009, the Bangladesh Government declared the four rivers, such as Buriganga, Sitalakhaya, Turag,
and Balu around Dhaka city as ECAs. Thesitalakhyariver is located 5.5 km from the proposed substation
area and 740 meters from the proposed gas pipeline.

E-3.3.6 Cultural Heritage

Nothing found in the development area would be affected by the development.

E-3.4 Socio -economic Condition
E-3.4.1 Population and Demography

Inthe 5-kilometer study area of the proposed substation , there are 159,785 households (HHs) including
squatters with a total population of 534,281 whereas 500 m study area of the gas transmission line,
39622 households including squatters with a total population of 115 099. Population density per square
km of the study area is 2,973 and 4128, which are very much higher than the national figure of 976
per square km. The average sex ratios are 107 in the power plant area and 111 in the gas transmission
area against the national figure of 100, which depicts a higher male population than the female
population. Moreover, where national household size is 4.44, the average household size of the study
area is slightly higher 4.7 in the power plant area and 4.0 in the gas transmi ssion area.

Demographic Profile of Affected Population

A detail RAP study was conducted for the Araihazar Economic Zone area. The proposed power plant
will be established within the EZ area. Economic zone EIA study has already been prepared considering
the land acquisition of total economic zone area. Therefore, in this study, the land acquisition issue
does not consider.

On the other hand, land acquisition will be carried out for the gas transmission line. 100% census and
the socio-economic survey was carried out in the project surroundings area. A total of 253 households
with a Project Affected Persons (PAPs) of 1092 were identified and surveyed in Gas Pipeline Project
area. The average household size is 4.3 which is more or less similar to the national average. The
national average household size is 4.4.

E-3.4.2 Ethnic Composition

According to population and housing census (2011), only 10 ethnic households consisting of 31
populations are found in the Union lied within the 2 km radius boundary from the substation site. These
ethnic groups are Marma, Chakma, and Others.

According to the population and housing census (2011), total household of the gas transmission pipeline
study area in Tarabo Paurashava, Sonargaon and Kadam Rasul Upazilla total 139 ethnic community
household has been found. Only Chakma and Rakhain ethnic communityhave been found. The major
ethnic community like Garo, Barmon, and Coach has not found in the proposed study area.

E-3.4.3 Religion

As per BBS, Population and Census (2011), the population of the substation project study area primarily
consists of Muslims constituting almost 9 4 % 4f the total population. The remaining 5.6% is primarily
comprised of Hindus with Christians, Buddhists, and others comprising far lesser percentages whereas
almost 97.2% of the tot al population is Muslim in the gas pipeline area. The remaining 4.3% is Hindu.

E-3.4.4 Education

The population and housing census (2011) shows that the concentration of literate people in underlying
unions of selected Upazilas is 49% which is lower than the national average of 51.8%.
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Based on census and socioeconomic data of gas pipeline study area, it was revealed that majority
(63.8%) of affected persons had completed primary level education. About 175 (16%) and 78 (7.1%)

have passed secondary and higher secondary level education respectively while only 50 (4.5%)
identified as privileged of having tertiary level education.

E-3.4.5 Settlement &  Housing

Predominant structure of the power plant study area is kutcha (71.7%) followed by Semi -pucka
(21.1%), Pucka (6.7%) and Jhupri (0.5%). Housing tenancy of the study area is owned by (49.6%),
rented (46.6 %) and rent free (3.8%).

The predominant structure of the gas pipeline study area is Kutcha (40.5%) followed by Pucka (12.2%),
Semipucka and jhupri (46.8% and 0.5%). Housing tenancy of the study area is owned by (40.1%),
rented (56.7%) and rent free 3.2%).

E-3.4.6 Water Supply

At the project study area of the power plant, the major source of drinking water is tube -well where
about 93.8% population use tube -wells water. About 3.2% people have access to tap water. Other
3.0% people have access neither tube-well nor tap water.

At the project study area of gas pipeline, the major source of drinking water is tube-well where about
92.9% population use tube-wells water. 2.9 % population use tap water. Other 4.3% people have access
neither tube-well nor tap water.

E-3.4.7 Electricity

In the power plant project study area, 91.8% of the households have grid electricity connection whereas
98.8% of households have electricity connection in the gas pipeline study area.

E-3.4.8 Sanitation

In the substation study area, only about 11.1% and 44.7% of households use respectively water sealed
and non-water-sealed sanitary latrine facility, which represents the 55.8 % of households in the study
area. 36.7% of households use non-sanitary facilities.

In the gas pipeline study area, about 11.0% and 74.9% of households use water sealed and non -water-
sealed sanitary latrine facility, respectively, whereas about 13.8% of households use non-sanitary
facilities.

E-3.4.9 Economy & Employment

About 45.0% of the total population followed by 79.9% of male and 10.1% of the female population
of selected Unions are engaged in economic activities. 36% of the total population is engaged in
domestic work where majority female of the total female population (71.6%) are doing domestic work.
All over 18.6% population, do not work whereas only 0.3% population is looking for work.

E-4 Scoping & Terms of Reference

Scoping was conducted toward the substation and gas pipeline project. In order to assess the likely
significant environmental and social impacts, potential environmental and social impacts of the Project
were preliminarily identified based on the project description and overall environmental and social
conditions in and around substation and Gas transmission pipeline Project. These impacts were
evaluated in each of the three phases separately, namely: pre-construction, construction phase, and
operation phase. Scoping Matrix of the Proposed project is given in Chapter 7.

In order to fulfill the requirements of the JICA Environmental Guidelines and advisory instructions given
by JICA Environmental and Social Consideration Advisory Committee, the JICA Survey Team prepared
a term of reference (TOR) for identified uncertain impacts summarized for the EIA study and RAP study.
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E-5

Environmental & Social Impacts

On these 30 items, baseline survey, project impact prediction and, if the impact is considered either
negligible or severe, environmental management planning including monitoring plan was established
as bellow.

Environm ental Pollution

1.

Noogkrwd

8.

Air Pollution

Water Pollution
Waste

Soil Pollution

Noise & Vibration
Ground Subsidence
Offensive odors
Sediment Quality

Natural Environment

9.

10.
11.
12.

Protected areas
Ecosystems

Hydrology

Topography and Geology

Social Environment

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.
24,
25.
26.
27.
28.

Others

29.
30.

E-6

Involuntary Resettlement

Vulnerable Group

Indigenous and ethnic people

Local Economics, Such as Employment, Livelihood
Land Use and Utilization of local resources

Water Usage

Existing Social Infrastructures and Services

Social Institutions Such as Social Infrastructure and Local Decisiortmaking institutions
Misdistribution of Benefits and Damages

Local Conflict of Interest

Cultural Heritage

Landscape

Gender

Childrends Right

Infectious Diseases

Occupational Health and Safety

Accidents
Transboundary impact and climate change

Environmental Management Plan

A summary of mitigation measures identified for the pre -construction, construction & operation phases
of the power plant and gas transmission project is presented in below Table 4 and Table 5. This also
identifies lead responsibility for implementing the mitigation measures and sources of funds for such
implementation.
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Table 4: Environmental Mitigation and Management Plan for

Substation during Construction & Operation Phase

Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
Construction Phase
Air Pollution B- 1 Earthworks {I Periodic inspection and Appointed BEZARKubstation Contractor
construction, site maintenance control will be Contractor Developer Cost
clearing, civil conducted to reduce exhaust
construction, discharged from construction
mechanical machines and vehicles.
construction, 1 The sprinkling of water at the
handling and stocking construction site and haul roads
of construction 9 Trucks transporting fine materials,
materials, dry soil and waste to and from the
materials stockpiling, Project site will be covered to
and hauling of reduce the release of dust;
materials will 1 Raw materials excavated soil and
generate dust other debris should be stored
1 Construction under covered sheds
machinery and 1 Generators, compressors, and
transportation other equipment to be shut down
vehicles will be when not infuse;
generated SOx, NOx, 1 Provision of the face mask to
smoke, soot and workers to minimize inhalation of
earth, sand and dust dust particles;
particles 9 Low sulphur diesel should be used
5 for running construction
5 equipment and
2 vehicles;
— 1 Air emission monitoring
S
< programme to be undert aken
E quarterly by the contractor,
5 according to the design specified
S in the EMP and the contract
& specifications. The programme
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source

must include, as a minimum
monitoring of SPM, CO, NO2, SO2,
PM2.5 and PM10;

9 Strict fuel/chemical inventory and
minimization of spillages to reduce
fugitive vapour emissions.

Water Pollution ~ B- 1 Effluent resulting {I Avoid excavation activities during  Appointed BEZABubstation Contractor
from washing the rains; Contractor Developer Cost
equipment, sewage 1 Prevent plllng up of excavated soil,
and sanitary raw material and construction
wastewater will be debris at the site by proper
generated during the management and disposal;
work; 1 Minimize run-off by using sprays

1 Waste will also be for curing;
produced from the 9 Maintaining the appropriate flow of
washing of aggregate water sprinklers at the site;
and sand; 1 Construction of storm water drains
1 Leaks and spills of oil, along with sedimentation tanks
lubricants and with sandbags as partition as a
improper handling of barrier for direct flow of runoff to
sewage or chemical the canal,
may pollute the 9 Collection & Reusing of curing
surface water quahty overflow, tire wash water etc.
within site;

9 Construction of adequate nos. of
toilets and proper sanitation
system to prevent open defecation
along the canals/rivers/water
supply lines;

1 Construction of soak pits/septic
tanks to dispose-off the domestic
wastewater generated from labor
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source

camps to prevent disposal of
sewage in surface water bodies;

1 Proper collection, management
and disposal of construction and
municipal waste from site to
prevent mixing of the waste in
run-off and entering the water
bodies;

1 No debris/construction material
should enter the water body in the
area.

9 No sewage or wastewater should
be accumulated in any unlined
structure;

1 Timely disposal of the
construction/chemical/hazardous
waste so as to prevent leaching of
any pollutant to the ground;

9 The groundwater quality should
comply with Schedule 3 of ECR,
1997 of the GOB and the WHO
Guidelines

Waste B- 1 Solid Waste resulting 1 Segregate waste to minimize Appointed BEZASubstation Contractor

from the construction waste material; Contractor Developer Cost
work includes metal 9 Waste should be segregated and
chips, waste plastic, disposed of in the separate place;
wood shavings, waste 1 Reuse as much as possble with
glass and waste oil. consideration of soil property;

9 The household solid
waste discarded from
the camping ground
of the workers
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Item

Scoping

Expected
Environmental and
Social Impacts

Proposed Environmental
Mitigation Measures and
Environmental Management

Implementing
Organization

Responsibility for
supervision

Mitigation
Cost
Source

includes cans, bottles
and food remnants.

9 If such waste is
inadequately handled,
underground water
and surface water will
be contaminated, and
sanitation problems
will arise.

Soil Pollution

B-

1 Excavation work for
structures, earth and
sand together with
muddy water may
flow into the
surrounding area at
the time of heavy
rainfall.

9 Storage of raw
material, fuel and
construction debris
may contaminate the
soil.

1 Soil may also
contaminate through
spills and leaks of
fueling and operation
of heavy machinery
and transport
vehicles, Unloading
and loading activities.

9 Raw material will be stored under
covered sheds and paved surface;

1 The fuel storage area should be
proper containment;

9 Adoption of best management
practices to prevent any spillage of
raw materials;

1 Construction debris should be
stored under covered sheds and
paved surface and should be
disposed of regularly to designated
sites;

9 Waste from labor camps can be
segregated at the site. Food
waste/wet waste should be
composted in pits within the
campsite;

1 Recyclable waste should be sold to
the authorized dealers ensuring
environmental friendly, and the
remaining should be disposed of at
designated sites through local
agencies responsible for waste
management in the area;

Appointed
Contractor

BEZAKSubstationPower
Plant Developer

Contractor
Cost
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
Noise B- 1 Noise will be fI Vehicles and machinery should be  Appointed BEZASubstationPower Contractor
generated from the regularly serviced and check for Cortractor Plant Developer Cost
construction pollution control;
machinery, 1 The worker who will be work high
equipment and noise area should provide earplug;
transportation 9 No noise generating activity shall
vehicles; be carried out in the night;
9 Use low noise generating
equipment;
9 Temporary noise barriers should
be provided near the high noise
generating areas like metal or tiles
cutting sites, generator room etc.;
91 Any employee who may complain
about ear related pain and or
complication while at work to
access medical attention at the
expense of the contractor or
project proponent;
91 Regular noise monitoring,
especially at the school and
residential area located close to the
project site should be carried out;
1 Machinery to be used should
comply with the noise standards
prescribed by DoE as well as EHS
IFC Guideline 2007;
Sediment B- 1 Inadequate handling 11 Raw material will be stored under  Appointed BEZASubstation Contractor
Quality of domestic solid covered sheds and paved surface;  Contractor Developer Cost
waste, raw material, 1 The fuel storage area should be
hazardous waste and proper containment;
lubricants may pollute
the adjacent topsoil
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Item

Scoping

Expected
Environmental and

Social Impacts

Proposed Environmental
Mitigation Measures and
Environmental Management

Implementing
Organization

Responsibility for Mitigation
supervision Cost
Source

and characteristics of
the adjacent
streambeds.

1 Adoption of best management
practices to prevent any spillage of
raw materials;

9 Construction debris should be
stored under covered sheds and
paved surface and should be
disposed of regularly to designated
sites;

1 Recydable waste should be sold to
the authorized dealers ensuring
environmental friendly, and the
remaining should be disposed of at
designated sites through local
agencies responsible for waste
management in the area;

Natural Environment

Ecosystems

B-

9 Extensive use of

vehicle horns, civil
construction and dust
creation has the
potential to cause
disruption to the
surrounding
inhabiting floral and
faunal species.

i Canal water pollution
may occur due to
inadequate handling
of wastewater and
may have an adverse
effect on many forms
of life in the canal and
adjacent water
bodies.

9 No solid or liquid waste shall be
discharged in water bodies;

9 Septic tanks/soak pit should be
provided to treat sewage to be
generated from labor camps and
prevent its disposal in the water
body;

9 Toilets should be provided at the
site to prevent contamination of
water due to open defecation in
nearby areas;

1 Vehide washing/equipment
cleaning should not be allowed
near canal/ drains;

1 Wastewater from the washing area
should be collected and should be
used for curing purpose or wheel
washing purpose;

Appointed
Contractor

BEZASubstationDeveloper Contractor
Cost
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
1 Birds in the 9 Temporary storm water drainage

homestead system should be developed at the

vegetation will be site to channelize the stormwater

disturbed away from the debris storage area
and raw material storage area;

1 All the raw material and debris
should be stored in covered sheds
on paved surfaces to minimize the
contamination of rainfall run -off;

1 Diesel, paints, cement etc. should
not be stored near the water
bodies and drain;

Hydrology B- { During rain, drainage 11 Natural drainage pattern should be  Appointed BEZABubstation Contractor
water may cause maintained. Run-off assessment Contractor Developer Cost
flash flooding in the shall be made of the catchment
surrounding lower area, and peripheral/garland drains
land without drainage shall be constructed around the
system and retaining substationbased on the
ponds. assessment of catchment area

(frequency, and storage area);

1 The stormwater drain shall have
the provision of de-siltation before
discharge to canal/waterbody;
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
Vulnerable B- 1 The vulnerable {I Provide unskilled jobs and Appointed BEZABubstation Cortractor
Group groups identified for employment opportunities for Contractor Developer Cost
the Project are those vulnerable that may increase their
old and aged, participation and support them
physically with income and livelihood.
handicapped and 9 Organising women in self-help
destitute individuals group to operate canteens in the
that are potentially construction campsite;
affected by the 9 Implementation of social welfare
project activities programs targeted at vulnerable
1 The vulnerable groups including old aged,
people who involved phyS|caIIy handicapped etc.
I= in agricultural work
= will be affected
E mostly by this
E project;
W Water Usage B- {1 The surrounding wells 1 Water for curing can be saved by Appointed BEZA/Substation Contractor
8 may be affected by carrying out curing in the early Contractor Developer Cost
3 the reduction of morning or late evening and
underground water covering structures with gunny bag
level resulting from so as the moisture can be restored
underground water for a longer time;
intake during the 9 Regular inspections at the site to
construction work monitor leakages in water storage
and labor camps. tanks;
i Creating awareness among
construction workers about the
importance of water conservation;
1 Adoption of the advanced
technologies and machinery which
helps in minimizing water
requirement for construction.
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
1 Storing the curing run-off and
wastewater from other
construction activity and using the
same for sprinkling;

Gender B- {1 Femalelaborers may {1 Monitoring of payment to workers ~ Appointed BEZA/Substation Contractor
be discriminated in by the contractor shall be Contractor Developer Cost
wage at the implemented not to allow payment
construction site gaps between male and female

Children B  Underage {1 Child labor at the construction site  Appointed BEZA/Substation Contractor
employment may during the project implementation  Contractor Developer Cost
occur at the shall be strictly prohibited since
construction stage. such practices are banned by both

Bangladesh laws and JICA
guidelines;

9 BEZA shall regularly monitor
project sites to guide Contractors
and their related firms to
discourage child labor;

1 Introducing them to assistance
organizations such as NGO and so
forth

Infectious B-  Workers and {l To provide surveillance for Appointed BEZA/Substation Contractor

Diseases Engineers coming wor ker 6s heal th; Contractor Developer Cost
from the outside area 1 Prevention of illness among
may carry an workers by undertaking health
infectious disease, awareness and education
which may spread initiatives and by conducting
among other immunization programs for
workers. workers;

1 To provide treatment through
standard case management in on-
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
site and community health care
facilities as necessary;
1 Educating project personnel and
residents on risks, prevention and
available treatment;
9 Promoting collaboration with local
authorities to enhance access of
workerds familie:¢
community to public health
services and promote
immunization as necessary;
9 Promoting the use of repellents,
clothing, netting, and other
barriers to prevent insect bites;
Working B- Occupational Health fI Provide adequate health care Appointed BEZA/ Substation Contractor
conditions, & Safety facilities and first aid within Contractor Developer Cost
including 1 Physical trouble, cons_truction site_s;_
occupational noise, vibration, 1 Provide OHS training program and
safety lighting, electrical, information on basic site rules of
heat and cold, work, basic hazard awareness,
nuisance dust, site-specific hazards, safe work
fire/explosion, practices, and emergency
machine grinding, procedure; N
working space, 1 Provide adequate laatory facilities
Chemical, Gases, for the number of people expected
dust, fumes, vapours, to work in the facility;
liquids are the major 1 Provide adequate supplies and
hazards which are easy accessto drinking water with
harmful to workers a sanitary;
health: 1 Provide temporary shelters to
protect against heat stroke during
working activities or for use as rest
areas as needed;
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Item

Scoping

Expected
Environmental and
Social Impacts

Proposed Environmental Implementing
Mitigation Measures and Organization

Environmental Management

Responsibility for
supervision

Mitigation
Cost
Source

1 May insect and snake
bite in the labor
camp;

9 Road Accident

1 Arrange for the provision of clean
eating areas where workers are
not exposed to the hazardous or
noxious substances where there is
potential for exposure to
substances poisaous by ingestion
of food as necessatry;

9 Promote the use of repellents,
clothing, netting, and other
barriers to prevent insect bites and
shake bite;

9 Adequate preventive measures
from negative factors such as fire
precautions, lighting, safe access,
work environment temperature,
area signage, labelling of
equipment, communicate Hazard
codes, electrical;

9 Establish rights-of-way, site speed
limits, vehicle inspection
requirements, operating rules and
procedures, and control of traffic
patterns or direction;

9 Identify and provide appropriate
PPE that offers adequate
protection to the worker, co -
workers, and occasional visitors;

Community Health &

Safety

1 Traffic congestions on
roads and possible
disruption to the

1 Provision of infrastructure for Appointed
migrant labor such as water Contractor
supply, electricity, sanitary
facilities, medical aid and other
basic amenities to avoid

BEZAKSubstation
Developer

Contractor
Cost
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source

community usage dependence on limited local
during peak resources;
movement hours; 1 Proper disposal of wastes
1 Inconvenience to the generated from the camp and
community in terms construction activity to maintain
of air and noise general hygiene in the area;
pollution caused by 9 Creating awareness among the
the movement of drivers about speed, traffic safety,
vehicles; use of horns etc. while driving
9 Generation of dust through settlement areas;
and odour from the 1 Covering of trucks while carrying
construction site soil, sand, cement, aggregates etc.
which may have to minimise the spread of dust and
health-related spill over,;
impacts on the local 1 Avoiding unnecessary movement
community; of the vehicle through settlement
9 Fire Safety from the area to minimise disturbance and
construction activities traffic safety related issues;
which may include i Creating awareness among
handling and storage children, women, and old age
of flammable people in particular and the
chemicals and community in general on traffic
materials; safety by using existing mediums
9 Improper disposal such as school, women self-help
and migration of groups, village union and religious
sewage into the occasions;
surroundings; 1 The sprinkling of water to suppress
dust generation in the construction
Zone;

9 Provide training and create
awareness about fire and safety
among workers at the site;
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source

1 Disposal of wastes at pre-identified
waste dumping site to avoid
unauthorized dumping;

Risk of Fire  Minimize the impact, the rule and  Appointed BEZABubstation Contractor
q Risk of fire might the internal regulat'ion for the Contractor Developer Cost
increase due to the power plant of Araihazar will be
implementation of the applied appropriate s_ecurity and
construction work safety system for their
{ Faulty electrics are implementation; _
the biggest cause of i Mam'Fam safe housekeeplr)g
workplace fires, loose practlces that reduce the risk of
wires, plugs that are fire danger;
overloaded 9 Implement a program that
{ Old equipment can all includes prgparatiop, pre_:vention,
make for a potential and recognition of fire Risk;
death trap 9 Proper handling of combustible
{ Discarded cigarettes and flammable material;
can cause fires 9 Keep all fires and heaters well
1 Smoking can be guarded, especially open fires;
especially hazardous 9 Keep portable heaters and candles
if it is allowed to take away from furniture and curtains;
place near areas 9 Don't dry or air clothes over or
where flammable near the fire or the cooker;
materials are present 9 Do not smoke in the project site;
9 Improper use of
equipment, accidents,
drinks being spilt over
electrical equipment
and leaving cooking
unattended
1 The most common
causes of fires in the
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generated, and waste

1997 of the GOB and the WHO
Guidelines;

Operation Company

Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
workplace are human
error.
Accidents B- 1 Accidents may occur 11 Follow Health and Safety Appointed BEZASubstation Contractor
due to the operation Management Plan (HSMP) rules Contractor Developer Cost
2 and movement of and regulations designated by
g heavy equipment, contractors;
o vehicle and 1 Provision of traffic signs, road
machinery. mark, bump, zebra mark, guardrail
and pole, and curbstones etc.;
Operational Phase
Air Pollution D 1 Inspection vehicles {I Latest technology, methodology, EHSteam of BEZAAubstation O&M Cost
will be generated and machinery involving minimal substation Operation Company
SOx, NOx, smoke. air emissions should be adopted by ~ Operation Company
This may cause very Substation;
minimal air pollution. T Process emission if any shallbe
controlled with the installation of
adequate air pollution control
systems;
9 Maintain generator and other
machine and equipment in good
condition to operate with low
exhaust particularly at the
regulating & metering Station
c locations.
2 9 Substation should obtain clearance
% from DoE, Bangladesh.
o 9 Periodic renewal of ECC should be
g obtained by the substation;
£  Water Polluton D {1 Only domestic 1 The groundwater quality should EHS team of BEZAkubstation O&M Cost
S wastewater will be comply with Schedule 3 of ECR, substation Operation Company
5
L]

will also be produced.
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
If inadequately
handled, surface
water and
groundwater will be
contaminated.
Waste C | The substation {I For the waste produced in the EHS team of BEZAAubstation O&M Cost
equi pment 6¢ process of operation of the substation Operation Company
mechanical waste substation, the waste management  Qperation Company
produced during the program including the reduction,
operation. The office reuse and recycling of the waste
solid waste such as will be worked out;
papers, cans, bottles 1 Site drainage controls to isolate
and food remnants potentially contaminated areas
discarded by from discharge to the
employees is also environment;
generated; 9 Environmental training and
awareness programs for plant
workers should be required;
Soil Pollution D f No impacts are {I Segregate non-hazardous solid EHS team of BEZAKubstation O&M Cost
expected. waste from hazardous one and substation Operation Company

dispose of properly;

9 Substation waste generated should
be stored in impervious storage
tanks;

1 Ensure proper storage for chemical
and hazardous materials to
prevent accidental spillage;

1 Common waste storage areas shall
be designated for substation
domestic waste;

1

Operation Company
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
Noise D 1 The noise generation  { Need regular maintenance; EHS team of BEZASubstationOperation O&M Cost
source during the 1 Noise barriers will be mandatory substation Company
operation includes for the plant generating noise Operation Company
wor ker 6s during operations;
commutation and 1 Plantation should be developed
traffic of vehicles for along the roads and boundary to
carrying the periodic form a continuous barrier that will
inspection materials. reduce the noise level significantly;
Vehicles movement 1 Regular noise monitoring,
will create noise especially at the school and
pollution; residential area;
1
Ecosystems D { Water pollution may 11 No waste shall be discharged in EHS team of BEZABubstation O&M Cost
occur due to water bodies, i.e. canal and substation Operation Company
inadequate handling agricultural land etc. Operation Company
of wastewater and .
may have an adverse 1 Native tree species will only be
effect on many forms planted in the region;
= of life in the canal.
e Hydrology B- 1 Without drainage and 1 Natural drainage pattern should be  EHS team of BEZABubstationOperation O&M Cost
S its retaining systems, maintained; substationOperation Company
= excess drainage I Run-off assessment shall be made  Company
| water from substation of the catchment area, and
IS area could cause peripheral/ garland drains shall be
% flash flooding in the constructed around substation site
z surrounding lower based on the assessment of
land. catchment area.
1 The stormwater drain shall have
the provision of de-siltation before
discharge to retention canal/river;
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Item Scoping  Expected
Environmental and
Social Impacts

Proposed Environmental
Mitigation Measures and
Environmental Management

Implementing
Organization

Responsibility for
supervision

Mitigation
Cost
Source

1 Install of additional earth drain line
around the boundary of the project
area if a flood were to occur.

Social Environment

Water Usage D 1 Groundwater
abstraction at the
substation will be
undertaken for
domestic purposes

f

1 No objection certificate must be
obtained from WARPO prior to
install the deep well.

1 Adoption of best management
practices to prevent water wastage
and minimize water loss;

1 Usage of water conservation
fixtures to minimize water
consumption;

1 Regular monitoring of groundwater
level in the area should be carried
out. Estimated should be made to
calculate the draught and recharge
of the groundwater aquifers. More
green space will be planted to
foster aquifer recharge;

1

EHS team of
substation
Operation Company

BEZAAKubstation
Operation Company

O&M Cost

Infectious D 9 There is a a very low

Disease possibility to increase
the risks of infectious
diseases due to the
influx of workers .

9 Conduct mitigation measures
stipulated in the international

guidelines such as EHS Guidelines

of IFC

1 Conduct Information, Education
and Consultation Communication
(IEC) campaign periodically to
staff, employees, and immediate
local communication concerning

EHS team of
substation
Operation Company

BEZASubstation
Operation Company

O&M Cost
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Item

Scoping

Expected
Environmental and
Social Impacts

Proposed Environmental
Mitigation Measures and
Environmental Management

Implementing
Organization

Responsibility for Mitigation
supervision Cost
Source

the risks, dangers and impact and
appropriate avoidance behaviour
with respect to, of Sexually
Transmitted Disease (STD) or
Sexually Transmitted Infection
(STI) in general and HIV/AIDS in
particular,

9 Provide for STI and HIV/AIDS
screening, diagnosis, counselling
and referral to dedicated national
STl and HIV/AIDS program.

Working
Conditions,
including
Occupational
Safety

B-

Occupational Health
and Safety

9 Accidents or incidents
are expected to occur
due to electrical
work, fire accident,
gas leakage,
electromagnetic
impact, etc. are the
major hazards which
are harmful to
workers health.

1 Provide adequate health care
facilities and first aid within
operation sites of the substation;

1 Provide OHS training program and
information on basic site rules of
work, basic hazard awareness,
site-specific hazards, safe work
practices, and emergency
procedure;

9 Provide adequate lavratory
facilities for the number of people
expected to work in the facility;

9 Provide adequate supplies and
easy accessto drinking water with
a sanitary means to provide
temporary shelters to protect
against heat stroke during working
activities or for use as rest areas
as needed;

1 Arrange for the provision of clean
eating areas where workers are
not exposed to the hazardous or

EHS team of
substation
Operation Company

BEZASubstation O&M Cost
Operation Company
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source

noxious substances where there is
potential for exposure to
substances poisonous by ingestion
of food as necessary;
1 Adequate preventive measures
from negative factors such as fire
precautions, lighting, safe access,
work environment temperature,
area signage, labelling of
equipment, communicate hazard
codes, electrical;
9 Identify and provide appropriate
PPE that offers adequate
protection to the worker, co -
workers, and occasional visitors;
Community Health {I Developing a disaster management EHS team of BEZA/ Substation O&M Cost
and Safety plan and community health and substation Operation Company
{ The health and safety sgfety plan to deal with emergency  Operation Company
risks in the substation ~_ Situations; _
during operations 9 Regular training of substation
include the potential personnel on health and safety
for burns, and aspects;
industrial accidents 9 Creating awareness among the
among the general public around the
employees and substation about possible
immediate emergency situations and way to
neighboring respond to them;
communities 1 Develop an influx management
Fire & Explosion !olan to address the influx related
Hazards; ISSue, _
1 Release of nitrogen and carbon
compounds within the permissible
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Others

Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source

limit so that human health is not
affected;
Risk of fire 11 The substation shall install and EHS team of BEZA/Substation O&M Cost
9 Risk of fire would maintain an effective fire alarm substation Operation Company
increase due to system and firefighting system for  Operation Company
activities of the each building in the plot, and
substation implement emergency drill with
9 Overloaded electrical reference to the rule and
systems could result regulation;
in hotwiring or 9 Implement a program that
connections, or failed includes preparation, prevention,
components might and recognition of fire Risk;
occur at operation 9 Proper handling of combustible
phase. and flammable material;
{ Old equipment can all 1 P_rohibit smoking in the project
make for a potential Site;
death trap 1 Install approved smoke detectors
1 Discarded cigarettes on each floor.
can cause fires
1 Human error.
Accident D { Road accidents may 1 Follow Health and Safety EHS team of BEZAkubstation O&M Cost
occur due to plant Management Plan (HSMP) rules substation Operation Company
vehicles and and regulations designated by Operation Company
motorbikes. contractors;
1 1 Provision of traffic signs, road
mark, bump, zebra mark, guardrail
and pole, and curbstones etc
B- f The electric and 1 Compiled with WHO recogniged EHS team of BEZAkubstation O&M Cost
magnetic field (EMF) standards on EMF through design  substation Operation Company

Electromagnetic
Impact

levels within the
fenced area of a
substation can be

considerations.

Operation Company
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Item Scoping  Expected Proposed Environmental Implementing Responsibility for Mitigation
Environmental and Mitigation Measures and Organization supervision Cost
Social Impacts Environmental Management Source
much higher than the
surrounding area. It
may impact on
workers and
community health
and safety.
Table 5: Environmental Mitigation and Management Plan for Gas Transmission pipeline (Preconstruction, Construction & Operation Phase)
Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management
Preconstruction Phase
Air Pollution B- 1 During the clearing of RoW  § Selecting short and direct routes for Appointed BEZA Contractor
removal of the existing all traffic; Contractor Cost
structure will create some 9 Wetting onsite areas
dust 1 Vegetation clearance during dry
S 1 Movement of heavy vehicles weather periods;
5 may generate dust and gas  § Maintaining generator engines and
E emission other heavy-duty engines in good
= repair, to reduce exhaust emissions;
g Noise B- 1 With the progress of 9 Traffic to and from the site to be Appointed BEZA Contractor
£ construction work, the noise controlled with respect to routing of Contractor Cost
§ will be generated from the vehicles and timing of vehicle
= construction machinery and movements (i.e., working hours);
w transportation vehicles. 1 Site activities during preconstruction
Sufficient consideration works will to the extent practicable be
1 Disturbance to religious limited to daytime working
performance 9 Equipment will be maint ained in good

working order where appropriate;
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management
1 Taking maximum advantage of
shielding provided by onsite
structures and offsite natural features
(trees, etc.) to minimize noise levels
at offsite receptor locations.
Ecosystems B- 9 The gas Pipeline project has | Vegetation clearance will be Appointed BEZA Contractor
very limited impact on minimized; Contractor Cost
trees. A total of 225 fruits 1 The site will be fenced, and site
trees were identified of access will be strictly controlled;
which 147 were large, 37 1 Damage to habitat in non -work areas
were medium, and 2 were will be encouraged to re-grow to as
% and saplings. There were near as possible its original condition.
= 29 large size timber trees { Traffic to and from the site to be
s and only 10 banana trees to controlled with respect to routing of
E be cut down due to the vehicles and timing of vehicle
w project. movements (i.e., working hours);
s 1 Extensive use of vehicle
= horns has the potential to
Z cause disruption to the

surrounding inhabiting

wildlife.

9 Loss of species diversity
1 Loss of species due tothe

disposal of petroleum oil

lubricants and toxic refuse
= Involuntary A- 1 The Gas Transmission Line  § The proper implementation of the Appointed DC officel BEZA  DC office
g Resettlement project requires a total of resettlement action Plan (RAP); Contractor
5 8.86 acres of land in five 1 Provide adequate compensation in
S mouza. The entire land is time to PAPS;
0 privately owned and needs  § The authority should be careful and
© to be acquired. A total of take necessary measures that every
8 253 households with displaced people can be resettled as
« populations of 1092 will be per the law of the land;
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management
affected by the project due 1 Backfill the land properly;
to the land acquisition. 1 Need proper action to restore the
1 Value of surrounding land agricultural land in the previous
that is not acquired will condition;
decreaseas the

construction of structures is
prohibited within a certain
distance from the RoW.

1 Requisition of land for the
project will also affect
people of the project area.

9 The soil becomes
compacted and will not be
suitable for cultivation at
least one crop season.

Local economies, B- 1 PAHs who earn income 1 Income and livelihood restoration BEZA BEZA BEZA
such as from paddy fields and/or program can be provided to those
employment, veg_e’;able fields might lose who need a_different job. _
livelihood. etc. their income source. 9 Compensation should be provided to
' fSome i ndustr i theemployees ofthe affected factory
will be temporarily closed if they will lose income.
for the pipeline installation. 9 The standing crop should be
Workers of the factories will compensated as per RAP
lose their job temporary.
Misdistribution of B- 9 Only landowner and 9 Establish GRC. Appointed BEZA Contractor
Benefits and property owners and 1 Establish external monitoring Contractor Cost
Damages affected labors will be committee or assign external
eligible for the monitoring consultant.

compensation and
rehabilitation.

Construction Phase

S g 7 Air Pollution B- 1 Emission of dust 1 The sprinkling of water at the Appointed BEZA Contractor
I & . construction site and haul roads Contractor Cost
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Item Scoping  Expected Environmental

and Social Impacts

Proposed Environmental Mitigation
Measures and Environmental
Management

Implementing
Organization

Responsibility
for supervision

Mitigation

Cost Source

1 Movement of heavy vehicles
will emit a small amount of
SOx, NOx and CO2

1 Trucks transporting fine materials,
soil and waste to and from the
Project site will be covered to reduce
the release of dust;

9 Provision of the face mask to workers
to minimize inhalation of dust
particles

1 Maintaining generator engines and
other heavy-duty engines in good
condition, to reduce exhaust
emissions;

1 Good housekeeping (i.e., strict
fuel/chemical inventory and
minimization of spillages, to reduce
fugitive vapor emissions).

Water Pollution B- 9 Surface water will be 9 Avoid excavation and backfilling Appointed BEZA Contractor
contaminated activities during rains; Contractor Cost
9 Leaks and spills of oil, 9 Construction of storm water drains
lubricants, fuel may impact along with sedimentation tanks with
on surface water sandbags as partition as a barrier for
9 Improper handling of direct flow of runoff to canal or river;
sewage and chemical 9 Proper collection, management, and
disposal of construction and municipal
waste from the site to prevent mixing
of the waste in run -off and entering
the water bodies;
1 The facilities shall be designed and
operated to ensure that the risks of
accidental releases and spills of
environmentally hazardous
compounds are minimized;
Waste B- 1 Solid Waste resulting from 1 Segregate waste to minimize waste Appointed BEZA Contractor
the construction work material Contractor Cost
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management
includes metal chips, waste  § Waste should be disposed of in the
plastic, wood shavings, designated dumping site;
waste glass, and waste olil 1 Recycled as possible with
1 The domestic solid waste consideration of soil property;

discarded from the camping { Use bean at campsite;
ground of the workers
includes cans, bottles and
food remnants.
1 Hazardous waste may
contaminate surface and
groundwater as well as soil

quality
Soil Pollution B- 1 Vehicular oil and lubricants  § Restoration of disturbed soil to its Appointed BEZA Contractor
also pollute the soil quality. original use or to an approved use; Contractor Cost
1 Soil stability and 1 Installing adequate runoff drainage
compactness channels to prevent flooding,
9 Temporary loss of soil inundation and silting;
fertility 9 Provision of a test separator and flare
9 Storage of raw material, system sufficient to prevent
equipment fuel, and accidental releasesfrom equipment
construction debris may and vehicles during construction
contaminate the soil. activities;
9 Raw material will be stored under
covered sheds and paved surface;
1 Construction debris should be stored
under covered sheds, and paved
surface and should be disposed of
regularly to designated sites;
Noise B- 1 Noise from generators 1 Vehicles and machinery should be Appointed BEZA Contractor
1 Noise will be generated regularly serviced and check for Contractor Cost
from the construction pollution control;
machinery and 9 Equipment will be maintained in good
transportation vehicles. working order where appropriate
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Item Scoping  Expected Environmental

and Social Impacts

Proposed Environmental Mitigation
Measures and Environmental

Implementing
Organization

Responsibility
for supervision

Mitigation
Cost Source

Management

1 Disturbance to religious
performance

1 Exposure of employees to
high noise level (above
85dB) continuous for 8
hours per days may result
in a noise-induced hearing

acoustic hoods will be provided;

1 Taking maximum advantage of
shielding provided by onsite
structures and offsite natural features
(trees, etc.) to minimize noise levels
at offsite receptor locations.

9 The worker who will be work high

loss; noise area should provide earplug;

1 No noise generating activity shall be
carried out in the night;

1 No construction activities to be
undertaken during night hours to
prevent any disturbance to nearby
residents and labors in labor camps;

9 Regular noise monitoring, especially
at the school and residential area.

1 Machinery to be used should comply
with the noise standards prescribed
by DoE as well as EHS IFC Guideline
2007;

Offensive Odors B- 9 The amount of domestic 9 Before starting the construction work,  Appointed BEZA Contractor
solid waste will increase the workers will be instructed to Contractor Cost
due to the inflow of a great classify and collect garbage;
number of workers. If such 9 Garbage will be disposed on a
waste is inadequately periodic basis to ensure that odor is
handled, the odor may be not produced by putrefaction;
produced by putrefaction;

Sediment Quality B- 1 The bottom sediment of the  § Construction of storm water drains Appointed BEZA Contractor
canal/pond may be polluted along with sedimentation tanks with Contractor Cost
with the liquid wastes sandbags as partition as a barrier for
(mud) generated from the direct flow of runoff to canal or river;
crossing activities. 1 Raw material will be stored under

covered sheds and paved surface;
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Natural Environment

Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management
1 The waste lubricants will 1 The fuel storage area should be
not only pollut e the proper containment;
sediments of water bodies;  { Adoption of best management
practices to prevent any spillage of
raw materials or waste lubricants;
Ecosystems B- 9 Extensive use of vehicle 9 Plantation of local trees to mitigate Appointed BEZA Contractor
horns, civil construction, the loss of vegetation which will Contractor Cost

and dust creation has the
potential to cause
disruption to the
surrounding inhabiting floral
and faunal species.

91 Many species of flora and
fauna would frighten easily
by vehicle horns and civil
works that may become
distressed.

9 Water pollution will occur
due to inadequate handling
of wastewater and may
have an adverse effect on
many forms of life in the
canal and adjacent
waterbodies

91 Many species of wildlife are
easily by vehicle horn and
may become Distressed.

enhance the availability of breeding
and roosting space for wildlife,
especially birds.

9 The use of air horns to be limited to
emergencies whilst near colonies
inhabitants. Many species of birds or
other wildlife;

1 The site will be fenced, and site
access will be strictly controlled;

9 Damage to habitat in non-work areas
will be encouraged to re-grow to as
near as possible its original condition.

1 No solid or liquid waste shall be
discharged in water bodies;

9 Septic tanks/soak pit should be
provided to treat sewage to be
generated from labor camps and
prevent its disposal in the water
body;

1 Toilets should be provided at the site
to prevent contamination of water
due to open defecation in nearby
areas;

1 Vehicle washing/equipment cleaning
should not be allowed near
canal/drains;

EQMS
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management

1 Temporary storm water drainage
system should be developed at the
site to channelize the stormwater
away from the excavation/filling area,
debris storage area and raw material
storage area;

Hydrology B- 1 For smooth implementation 9§ Ensure completion of pipeline Appointed BEZA Contractor
of the work, temporary construction and backfilling work Contractor Cost
roads would be constructed during the dry season.
on one side of the RoW and Keep provision of the bypass
in the 20-feet strip drainage system, if the major streams
requisitioned along the are obstructed by the alignment
pipeline of the RoW. As a during gas pipeline installation.
result, overland drainage 9 Construction of new culvert/pipe
would be hampered during connection on the temporary road to
the construction phase as drain out the overland flow in the
excavated soil from trench critical crossing point.
will be dumped beside the 9 Removal of spoiled earth of the Row
Row. 9 If any irrigation canals are damaged

1 Damage of irrigation or disrupted during project work,
networks immediately the canals should be

repaired or re-established. Loss of
existing source of irrigation should be
replaced by another source.

9 The interventions in the ponds should
be completed within the shortest
possible time;
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management
Vulnerable B- 1 In the Gas Pipeline project, 9§ Provide unskilled jobs and Appointed BEZA Contractor
Group out 253 households a total employment opportunities for the Contractor Cost
of 58 (22.92%) households vulnerable group.
were identified as 1 Giving preference in physically less
vulnerable. Among them 20 demanding jobs in the worker camp/
are female-headed having construction such as cleaning, office
no male income earner, 13 assistant, etc.;
are elderly headed, and 25 Ensure the non-exploitation of
were identified as extremely women in terms of equal wage,
poor. opportunity, participation in decision -
9 The vulnerable groups making, etc.
identified for the Project are  § Implementation of social welfare
- those old and aged, programs including ILRP targeted at
S physically handicapped and vulnerable groups including women-
g destitute individuals that headed households, old aged,
= are potentially affected by physically handicapped etc.
g the project activities 1 Provide a special allowance to
u 1 The vulnerable people who support livelihood.
-g involved in agricultural and
3 fishing work will be affected
most by this project;
Local Economics, B- 1 Only one (1) persons were  { If the agricultural crops are at the BEZA/ BEZA Contractor
such as identified as sharecroppers ripe stage, the project work may b e Appointed Cost
employment, in the project area. A total delayed for allowing the farmers to Contractor
livelihood of 52 workers will lose their harvest their crops. If the crops are
livelihood earning source. damaged, farmers should be given
1 PAHs who earn income financial compensation.
from paddy fields and/or 1 Give proper compensation to farmers
vegetable fields might lose and sharecroppers as per LAP
their income source. 1 Keep the fish habitats as natural as
fSome i ndustr i possiblebyavoidingthe construction
will be temporarily closed of any concrete structure;
for the pipeline installation.
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Item Scoping  Expected Environmental
and Social Impacts

Implementing
Organization

Proposed Environmental Mitigation
Measures and Environmental
Management

Responsibility
for supervision

Mitigation
Cost Source

Workers of the factories will
lose their job temporary.

9 On the other hand, an
increase of job opportunity
as construction workers or
commercial opportunity to
the workers is expected.

1 Income loss can be mitigated by
providing alternative job opportunities
for PAPSs;

1 All direct income loss must be
adequately compensated within the
RAP;

9 Provision of proper training to all
workers for handling the construction

activities;
Land Use and B- 9 The Gas Pipeline requires 9 The agricultural area which will be Appointed Contractor
Utilization of approximately 8.86 acres of tentatively occupied during Contractor Cost
local resources land. A large portion (8.17 construction will be restored to the
acres) of land selected for original state and returned to the
gas pipeline project is found landowner after construction.
as an agricultural category, 1 Backfilling of soil should be done
though at many places the properly.
owners of land developed 1 Soil should be kept clear from
the land for homestead contamination during construction
purposes. work.
1 Impact on agriculture 1 Proper compensation for loss of
activities/ resources is structure should be ensured
anticipated;
1 Factory building will be
damaged.
Misdistribution of B- 9 Affected Landowners, 9 Give proper compensation to PAPs. BEZA/Appointed Contractor
Benefits and factory workers, may not 1 Establish GRC to support PAPs. Contractor Cost

Damages find the same income
source.

1 Provide ILRP to help PAPs to restore
source of income

1 Assign external monitoring committee
or consultant.

1 Provide job opportunity for PAPs
during construction.

EQMS
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management

Gender B- 1 Wives of those men who 1 Monitoring of payment to workers by BEZA Contractor
lose their land or jobs may the contractor shall be implemented Cost
suffer from adverse effects not to allow payment gaps between
on their household male and female
economy. 1 Monitoring of gender equality should
Female laborers may be be conducted.
discriminated in wage at the
construction site.

Chil dreniB- Impact on the educational 1 Child labor at the construction site BEZA Contractor
opportunity on school shall be strictly prohibited Cost
children in PAHs of the 1 BEZA shall regularly monitor project
Project; sites to guide contractors and their
Underage employment may related firms to discourage child
occur at the construction labor;
stage. 1 Social Support of sending children to

school;

1 Introducing them to assistance
organizations such as NGO and so
forth

Infectious B- 1 Workers and Engineers 1 The separate arrangement of BEZA Contractor

Diseases coming from the outside accommodation for local workers with  Contractor Cost
area may carry an the direction of the necessary'code
infectious disease, which of conduct' is recommended.
may spread among other fTTo provide survei
workers or the neighboring health;
community. 1 Prevention of illness among workers

by undertaking health awareness and
education initiatives and by
conducting immunization programs
for workers;
1 To provide treatment through
standard case management in on-site
EQMS Page | liv BEZA



Updated Environmental Impact Assessment (EIA) for the Substation, Electricity Transmission Line and Gas Transmis®n Line from the Haripur TBS to Dighi Barabo CGS

Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management

and community health care facilities
as necessary;

1 Educating project personnel and area
residents on risks, prevention, and
available treatment about infectious

diseases;
Working B- 1 Noise and vibration cause of 9§ Care should be taken to move/ Appointed BEZA Contractor
conditions, the movement of vehicles, operate and maintenance of vehicles, Contractor Cost
including heavy equipment, and lorries and heavy construction
occupational Lorries will impact on equipment to minimize the level of
safety workers health as well as noise and vibration;
surrounding people. 1 The welding activities should be done
9 Welding sparks and in a restricted area.
radiation from radioisotopes § The arrangement of adequate
which are harmful to the firefighting equipment, accessories.
human body will impact on 9 Ensure all precautionary measures
the health of the workers; i.e., proper storing and other
1 Fire and explosion will flammable materials to reduce the
impact the project possibility and risk of fire and
personnel, neighbors; explosion.
1 The improper arrangement  § Enhance regular monitoring to the
of sanitation and drinking work site.
water will impact on the 1 Adequate sanitation facilities and
health of the project supply of pure drinking water will
personnel and workers. need to be ensured at the site and
1 May insect and snake bite camps.
in the labor camp; 1 To provide adequate health care
1 Road Accidentmay occur facilities and first aid within

construction sites;

9 To provide OHS training program and
information of basic site rules of
work, basic hazard awareness, site-
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management

specific hazards, safe work practices,
and emergency procedure;

1 To arrange for the provision of clean
eating areas where workers are not
exposed to hazardous or noxious
substances;

9 To promote the use of repellents,
clothing, netting, and othe r barriers
to prevent insect bites and snake
bite;

9 Establish rights-of-way, site speed
limits, vehicle inspection
requirements, operating rules and
procedures, and control of traffic
patterns or direction;

9 To identify and provide appropriate
PPE that offers adequate protection
to the worker, co -workers, and
occasional visitors;

EQMS
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management
Accidents B- 1 Risk of accidents during the  § Need contingency fund for affected Appointed BEZA Contractor
construction period is neighboring people to address Contractor Cost
moderate due to the accidental issues during the
operation and movement of implementation period,
heavy equipment, vehicle, 1 Need proper danger signs/ posters,
and machinery. road marks, poles, fences, etc. to
1 Road accident may occur avoid the accident at the pipeline

installation site,

1 Proper awareness program about
possible accidents should be ensired
for the neighboring people;

1 Follow Health and Safety
Management Plan (HSMP) rules and
regulations designated by

Others

contractors;
Operational Phase
Soil Pollution B- 1 Pigging of the pipe for 1 Solid and liquid wastes should notbe  TITAS TITAS/BEZA O&M

cleaning purposes may spread over the project site. These
generate hazardous are to be kept in containers for safe
pollutants from TBS/CGS disposal elsewhere.
etc., If these pollutants are 9 Segregate non-hazardous solid waste
not safely disposed of, then from hazardous one and dispose of
the soils of the project properly;
areas will be polluted. 1 Ensure proper storage for chemical

1 During maintenance, and hazardous materials to prevent
vehicles and machinery accidental spillage;
lubricant will be spilled over 9§ Some chemicals like odorants, battery
the soils fluids, etc. at control station plants

1 Handling, storage, transport and the radioactive isotopes which
and disposal of all are occasionally used/ hired for NDT
hazardous materials have in pipeline O&M purposes are to be

an impact on soils
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Item Scoping  Expected Environmental Proposed Environmental Mitigation Implementing Responsibility Mitigation
and Social Impacts Measures and Environmental Organization for supervision Cost Source
Management
carefully handled, transported only in
properly signed vehicles
Working B- 1 Leakage of high-pressure 1 Sharing information related possible TITAS TITAS/BEZA Oo&M
Conditions, gas may create fire and risk and hazard;
including other disasters during the 1 Establisha network of information
Occupational operation phase dissemination;
% Safety 9 Human Safety 1 Organize training sessions for local
g 1 Handling, storage, transport people to train them in emergency
o and disposal of all response against possible disaster.
E hazardous materials have 9 To provide adequate health care
w the impact to soils or facilities and first aid within the
-g ground/ surface water as a operation site;
3 result as a result of 9 To provide OHS training program and
leakages or spills during use information of basic site rules of
1 Fugitive emission of gas work, basic hazard awareness, site-
from the pipeline system specific hazards, safe work practices,
and emergency procedure;
Accident B- 1 Possible accidents may 1 Creating and implementing a safety TITAS TITAS/BEZA o&M
include leakage of light oil education program
as a standby fuel or 1 Installation of emergency measure
breakage of the gas facilities and quick introduction of a
pipeline in terms of transport system into the medical
equipment. facilities
» 1 The possible accident may  q Management program for gas leakage
2 be breakage of the prevention and setting up the leakage
o transmission line due to the preventive equipment as part of the
earthquake and other leakage risk management program
natural disasters. 1 Installation of fire prevention
equipment and facilities;
1 Installation of fixed type fire
prevention equipment, fire hydrant,
fire extinguisher, escape hatch, fire
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alarm, fire prevention zoning, and
facilities;
. Working out safety regulations.
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E-6.1 Cost Estimation for Environmental Mitigation Measures and Monitoring

Considering the management cost, environmental management cost has been proposed for substation,
gas transmission line and existing gas pipeline relocation. Besides the management plan, an
environmental monitoring plan has been proposed for substation, gas transmission line and and existing
gas pipeline relocation. The estimated environmental management cost for substation during the
construction and operation phase as 950, 000 BDT and 350,000 BDT respectively Whereas, the
management plan budget for gas tran smission line estimated as 900,000 BDT and 100,000 BDT during
construction and operation phase. The estimated environmental management cost for existing gas
pipeline relocation during the construction and operation phase as 640, 000 BDT and 80,000 BDT
respectively. The environmental monitoring costs for the substation, gas transmission line and existing
gas pipeline relocation have been estimated during the construction and operation as 2,220,000 BDT
1,45,000 and 75,000 BDT.

E-7 Consul tation with Stakeholders/Public Consultation

Several focus group discussion and public consultation meetings were conducted for substation and
gas transmission line project. Local people were more concern about the land acquisition and
resettlement issue. People gave their consent to develop the substation and gas transmission line as
the economic zone will enhance national economic development as well as provide job opportunity.
They express their willingness with the project if proper compensation and resettlement provide the
affected household.

E-8 Conclusion and Recommendations

Power load have shown the need for capacity enhancement to ensure stable and quality power supply
amidst increasing power demand. AEZ substation project is justifiable in that it will stabilize power
supply; improve on distribution line security while guarding against losses due to power failures and
blackouts. The proposed substation will help in meeting the highlighted challenges in power supply. So,
BEZA has intended to constructsubstation at Araihazar Economic Zone and installed Gas transmission
pipeline from Haripur TBS to Dighi Barabo CGS with the requirement of Economic Zone. From the social
and economic point of view, the project is very much important. Therefore, there is no doubt about the
establishment of the substation and Gas Transmission Pipeline. However, the question arises how the
substation will be established in an environmentally friendly manner at the proposed site. The
environmental studies reveal the possible environmental issues and mitigation measures to reduce the
environmental impacts of the project.

The EIA study team members observed that the site of the proposed substation contains single cropped
lands at present. Major environmental and social impact of the project would be water pollution, air
pollution and noise pollution during construction phase where there is no significant environmental
impact during the operation phase of substation. These problems would be overcome by taking proper
mitigation measures as stated in EMP. There are also very significant positive impacts during
construction like local people job opportunities and increase business opportunities.

Thus, the proposed Gaspipeline project activities have also no significant adverse environmental impact
so far as a time-bound execution program with the application of advanced environment-friendly
construction technology is ensured. The mitigation measures are well within such codes and practices
of construction and operation of the pipeline system. Benefits in the project area will not be that
significant except for some short-term employment and business opportunities during the construction
phase.

As such, the execution of the project would stand environmentally sound and socio-economically
sustainable with due adoption of the recommended mitigation measures and environmental
management and monitoring processes.
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Local people showed interestin the project considering the ne eds for national development. Monitoring
plan, if properly implemented during the pre -construction. Construction and operation phases will
ensure taking corrective measures.
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CHAPTER 1: INTRODUCTION

1 INTRODUCTION
1.1 Background

The government of Bangladesh has announced that no new EPZ is needed, but instead, it has launched

a new policy to establ i sh #AHEheeneoindustrial Zetatiorskipofekpors ) 6 t o r
industry and domestic industry, and to optimize the domestic market. Under these circumstances, the
government of Bangladesh has requested the government
Direct Il nvest ment Promotion Project (hereinafter FDI
targeting Japanese companies and to further facilitate investments from Japan. Certain number of

Japanese companies are hesitant to invest in Bangladesh due to the lack of stable power, gas and road

infrastructure, and uncertainties towards the investment promotion p olicies and the implementation

capability of the Bangladesh government.

Energy plays a very vital role not only in the survival of human being but also for the development of
a nation. People of the adjacent as well as contiguous areas will be able to get electricity facility.
National economy and growth are greatly dependent on the availability of reliable electric power supply.
Uninterrupted power supply would improve the productivity, which would affect the national growth
and development. The grid frequency fluctuation level is high in Bangladesh and not suitable for most
manufacturing processes; therefore, the EZ require an uninterrupted electricity supply. The substations
to be built in this project will meet the growing demand of upcoming JEZ load. Th e boosting of load
demand and ensure reliable electricity supply to concerned JEZ areas. This will not only reduce the
contingencies of the system but also increase operating flexibilities as well as overcome the limitations
of supplying quality and uninte rrupted electricity to end users.

PGCBagreed that the EZ would receive power from either a 132kV or a 230kV transmission line as an
exceptional case considering it as a government project of EZ by BEZA.PGCB System Planning Division
advised that the EZ should receive power from the 230kV transmission line having enough capacity
since the 132kV transmission line may not have enough capacity considering the Phase 2 expansion.
230kV Transmission line passes overthe south corner of the location of the substation. For connecting
the new substation with the 230kV Transmission line, branch towers and terminal towers will be newly
installed.

A 5.825 km Gas transmission pipeline will be constructed from Haripur TBS located at Word No-27
under Kadam-Rasul Paurashaa to Dighi Barabo CGS atward No-9 under Tarabo Paurashava. The
proposed gas pipeline will be installed mostly following the open cut method. The gas pipeline needs
to cross the Dhaka-Chittagong highway and a canal. The road will be crossed using the thrust boring
method whereas the canal will be crossed following the open cut method. Approximately 8.65 acres of
land need to be acquired, and 8.11 acres land will be leased for construction of the gas pipeline.

Two-gas transmission pipelines (1 4 2 2 @ of TITAS have been crossed the AEZ area therefore BEZA
has intended to relocate these gas pipelines prior to land development of EZ. Approximately 8.76 acres
land will be required for relocation of gas transmission line.

The proposed substation and Gas transmission pipelinef al | s under firregdirescaryi;ggor y 0 a |
out EIA in accordance with the Environment Conservation Act 1995 and the Environment Conservation

Rules 1997 (ECR, 1997).The EIA of the proposed substation project presented in this report has been

carried out considering the ToR provided by the BEZA the guidelines of the Department of Environment

(DoE) of GoB (GoB, 1997) and JICA
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1.2 Brief Description

The proposed substation site is located at Duptara Union, Araihazar upazila under Narayanganj District
adjacent to the Dhakai Sylhet Highway. The total land of the project area is 5.50 ha or 13.59 acres.
The proposed substation project has been bounded with existing agricultural | and & Settlement on the

northeast direction, agricultural land & settlement on southeast Side, Settlement and Agricultural Land

on the north -west and Sonpara village & Agricultural Land in the west. A 6 km Gas transmission pipeline
will be constructed from Haripur TBS located at Word no-9 under Kadam-Rasul Paurashava to Dighi
Barabo CGS at Tarabo PaurashavaThe proposed gas pipeline will be installed mostly following the

open cut method. The gas pipeline needs to cross the DhakaChittagong highway and a canal. The
road will be crossed using the thrust boring method whereas the canal will be crossed following the
open cut method. Approximately 8.65 acres of land need to be acquired, and 8.11 acres land will be
leased for construction of the gas pipeline.

PGCB agreed that the EZ would receive power from either a 132kV or a 230kV transmission line as an
exceptional case considering it as a government project of EZ by BEZA.PGCB System Planing Division
advised that the EZ should receive power from the 230kV transmission line having enough capacity
since the 132kV transmission line may not have enough capacity considering the Phase 2 expansion.
230kV Transmission line passes overthe south corner of the location of the substation. For connecting
the new substation with the 230kV Transmission line, branch towers and terminal towers will be newly
installed.

1.3 Scope of Study

The scope of the study covers the environmental legislative, regulatory & policy guidelines and
considerations relating to the implementation of the proposed power plant & gas transmission pipeline
Project including the following:

1. Carried EIA Study accading to the DoE and JICA Guidelines;
2. Data collection

A Project planning information

A Physical, geological and land use information of the project area
A Ecological survey; and

A Socioeconomic data.

3. Investigation and survey

A Water quality data collection and analysis;
A Meteorological, air quality and noise level investigation;
A Soil investigation; and

4. Establishment of the environmental and social baseline condition in respect to the followings:

A Physical;
A Biological; and
A Socio-economic condition.

. Public consultations and disclosure
. Impact assessment

o o1

a. ldentification of potential environmental impacts;
b. Identification of potential socio -economic impacts; and
c. Evaluation of identified impacts.
7. Identification of suitable control measur es for emissions
a. Control measures for NOx, CO2
b. Exhaust stack requirements
8. Preparation of Environmental Management Plan (EMP) along withthe Monitoring Plan.
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1.4 Methodology

The EIA of Proposed substation to be constructed at the location of Duptara Union under Araihazar
upazila and 6 km Gas transmission pipeline Haripur TBS located at Word ne9 under Kadam-Rasul
Paurashava to Dighi Barabo CGS at Tarabo Paurashavhas been conducted following the JICA and 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. EIA process
involves identification of the key impacts on the natural and social environment and evaluation of the
significant impacts along with the recommendation of measures as well as the listing of unresolved
environmental issues. The EIA includes the collection of baseline information, the indication of
important environmental and social components through the scoping session, setting up of spatial and
temporal boundaries for assessing impacts, impact assessment and evaluation, the suggestion of
mitigation measures and providing an environmental management plan. The EIA methodology follows
the overall impact assessment approach illustrated in Figure 1-1.
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Figure 1-1:Impact Assessment Process

The initial step of an EIA is the collection of primary and secondary data. Reviews of available literature
from various sources, interviews of local stakeholders and site visits are the steps to collect baseline
information for the project as well as for the study a rea (Area account for 5 km radius from the periphery
of project boundary). Important environmental and social components (IESCs) are indicated through

scoping session based on the physical investigation,localst ak eh ol der 6s opi nitheen,

substation. Setting up of boundaries is an important step , and the elements used for the scoping were
the geographical boundary, affected groups, etc. The scoping covered all the phases of project
implementation. Impacts caused due to the construction of the substation are evaluated following the
international method. Mitigation measures of the identified significant impacts have been suggested,
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and a comprehensive Environmental Management Plan (EMP) has been proposed for the EIA study.
The unresolved critical issues and resolution of issues have been discussed in the EMP.

The EIA report of the substation at the above location has been prepared based on the findings from
the field observation and consultation with local people. This study was initiated with the 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 truth and interpreted for the
enrichment of EIA study of substation.

The baseline has covered a detail description of the physical environment, water resources, land
resources, agriculture, fisheries, ecosystems and socic-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
whole 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 (IECHISCs) through a scoping process including scoping sessions with the stakeholders.
The visits also aimed for public consultation and disclosures as suggested in the EIA guidelines of DoE.
Important parameters such as soil criteria, surface and groundwater 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 Devdopment Board (BWDB),
Bangladesh Inland Water Transport Authority, Department of Fisheries (DoF), Department of Public
Health and Engineering (DPHE), Upazila Offices of different agencies, Bangladesh Meteorological
Department (BMD) and Department of Environment (DoE). Most of the social and economic data have
been generated from field survey and BBS censuses. Moreover, EQMS has its own database for different
resource sectors, which also helped in conducting the EIA study.

Data from secondary as well as primary sources on the physical environment, water resources, land
resources, agriculture, fisheries, ecosystems and socio-economic condition have been collected for
assessing the environmental and social impact of the proposed project and establishing an
environmental management plan.

15 Limitation

The present EIA Report has been prepared based on the Primary field investigations/ assessment, and
secondary data from data collected from Department of Public Health and Engineering (DPHE),
Bangladesh Meteorological Department (BMD), Department of Environment, Bangladesh (DoEB) and
published journals, and books, public consultation and site observations. The environmental and social
assessment is basel on the information collected from the various agencies, community consultations ,

and observations. Professional judgment and subjective interpretation of facts and observations have

been applied for the preparation of the EIA Report.

Additionally, gas line alignments are not fixed till date ; thus assessment is made on the basis of
preliminary information available from JICA and for all the options which could be explored. The area
(substation area detailed planning will be carried out by the prospective private developer) information
are available limited to feasibility assessment.

1.6 Update of EIA Report

This EIA report was prepared for the following components. BEZA has obtainedtwo approval certificate
from DoE on 27.02.2019 and 28.07.2020 bearing memo no. 22.02.6700.140.72.018.19.94, and memo
no. 22.02.6700.140.72.018.19.159, respectively.

1 Gas transmission line (a 5.825 kilometers pipeline from Horipur TBS to Dighibarabo CGS)
1 Approximately 3.90 km gas transmission pipeline relocation
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1 Substation (230 kV AIS Substation)
9 Electricity Transmission Line from substation to adjacent transmission line passes over the
economic zone area

Two-gas transmission pipelines (1 4 z & of X ITAS have been crossed the AEZ area therefore BEZA
has intended to relocate these gas pipelines prior to land development of EZ. It is pre-requisite to
address the environmental impact and get the approval from DoE prior to relocation any existing gas
transmission pipeline thus, the updated EIA integrate the relocation of existing gas pipeline as a
component of the previous study. Consequesntly, BEZA has updated the existing EIA report including
consideration of environmental and social impacts due to the gas pipeline relocation.

1.7 EIA Team

EQMS has formed a multidisciplinary team of professionals having experiences of conductingan Initial
Environmental Examination as well as Environmental and Social Impact Assessment oflarge-scale
industrial and infrastructural development projects. Table 1-1 presents the hames with the positions
of the professional.

Table 1-1: Team composition

Sl. No. Name of Professional Position Assigned
1 Kazi Farhed Iqubal Team Leader/Environmental Expert
2 Abdul Halim Sociologist
3 Tauhidul Hasan Sr. Environmental Expert
4 Abu Mohammad Nasir Uddin Jr. Sociologist
5 Mirza SA Habib Ecologist
6 Farah Shamima Sultana GIS Expert
7 Najmul Hossain Nahid Jr. Environmental Engineer
8 Toffazzal Hossain Field Coordinator
1.8 References

List of secondary data used for carrying out EIA study and preparation of EIA report is given in Table
1-2 below.

Table 1-2: Reference Used for EIA Study

Sl# Reference

Government Departments

Bangladesh Agriculture Research Council

Bangladesh Economic Zone Authority

Bangladesh Water Development Board

Bangladesh Rice Research Institute

Bangladesh Meteorological Department

Bangladesh Bureau of Statistics

Bangladesh Food & Agriculture Department (FAO, Bangladesh)

Geological Survey of Bangladesh

© X[ N |0 |A W N =

Disaster Management Bureau (DMB)
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Sl# Reference

10. Department of Disaster Management (DDM)

11. Department of Agriculture Extension

12. Department of Environment

13. Department of Fisheries

14. Land & Revenue Department, Narayanganj

15.  Ministry of Land

16. Ministry of Power, Energy & Mineral Resources

17. Petrobangla

18. Titas Gas Transmission and Distribution Company Limited

Journals, Books & Existing Studies

1. Hossain, S; Das, N. G.; Sarker, S; Rahaman, Z, National Institute of Oceanography and
Fisheries (Egyptian Journal of Aquatic Research), Fish Diversity and Habitat Relationship
with Environmental Variables at Meghna River Estuary, Bangladesh,December 2012
Maps from Bangladesh Agriculture Research Council
Bio-ecological Zones of Bangladesh, IUCN
District Statistics, 2011, Narayanganj, December 2013, BBS, Statistics and Information
Di vision, Mi nistry of Planning, Govt . of t

5. Fisheries Statistical Yearbook of Bangladesh, B12-2013, Department of Fisheries,
Bangladesh, Ministry of Fisheries and Livestock

6. Sarker, S, U& Sarker, N, J, Department of Zoology, University of Dhaka, 1985, Migratory
Raptorial Birds of Bangladesh

7. Amin, S, M, N; Ara, B; Rahman, M, A; Nahar, S; Haldar, G, C & Mazid, M, A, 2006, Catch
Per Unit Effort (Cpue) and Hydrological Aspect of Major Spawning Site of Hilsa, Tenualosa
llisha in Bangladesh

8. Annual Report 2010-2011, Bangladesh Agriculture Development Corporation Monitoring
Division

9. National Land Zoning Project, December 2016, Araihazar UpazilaDistrict: Narayangan;.

Website
Google maps

2. http://www.bangladeshtourismdirectory.com/bangladesh -archaeologicatsites list.html

3. Google earth imageries

4. http://www.saarc -sadkn.org/countries/bangladesh/disaster_mgt.aspx (Bangladesh Disaster
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CHAPTER 2: LEGISLATIVE, REGULATION AND POLICY

CONSIDERATION

2 LEGISLATIVE, REGULATION AND POLICY
CONSIDERATION
2.1 Introduction

The proposed project will implement in compliance with applicable environmental laws and regulations.
Bangladesh has a wide range of laws and regulations related to environmental protection, natural
resources conservation as well as social isues, which are mostly cross-sectoral and would be applicable
to the proposed project. The applicable, relevant environmental laws and policies are described in the
following sections.

2.2 Environment Related Policies in Bangladesh
2.2.1 National Environmental Polic y, 1992

Bangladesh National Environmental Policy (GoB, 1992) was approved in May 1992, and sets out the
basic framework for environmental action, together with a set of broad sectoral action guidelines. Key
elements of the policy are:

1 Maintenance of the ecological balance and overall progress and development of the country
through protection and improvement of the environment;

91 Protection of the country against natural disasters;

9 Identification and regulation of all types of activities which pollute and degr ade the
environment;

91 Ensuring sustainable utilization of all natural resources;

1 Active association with all environmental related international initiatives ;

The environmental policy contains the following specific objectives with respect to the industrial sector:

1 To adopt corrective measures in phases in industries that cause pollution;

I To conduct Environmental Impact Assessments (EIAS) for all new public and private industries;

I To ban the establishment of any industry that produces goods that cause environmental
pollution, closure of such existing industries in phases and discouragement of the use of such
goods through the development and/or introduction of en vironmentally sound substitutes;

1 To ensure sustainable use of raw materials in industries and to prevent their wastage.

The environment al pol i cy aludde gomdocted befp tthe @nojectt ih a t
undertaken and all Environmental Impact Assessments are directed to review and approve by DoE.

2.2.2 National Environmental Management Action P lan, 1995

National Environmental Management Action Plan, also referred to as NEMAP (GoB, 1995) is a wide
ranging and multi-faceted plan, which builds on and extends the statements set out in the National
Environmental Policy. NEMAP was developed to addressssues and management requirements during
the period 1995 to 2005 and sets out the framework within which the recommendations of the National
Conservation Strategy are to be implemented. NEMAP was developed to achieve the following broad
objectives:

1 Identification of key environmental issues affecting Bangladesh;

1 Identification of actions necessary to halt or reduce the rate of environmental degradation;
1 Improvement of nature and built environment;

1 Conservation of habitats and biodiversity;

1 Promotion of sustainable development;
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1 Improvement in the quality of life of the people.

One of the key elements of NEMAP is that sectoral environmental concerns are identified. In outline,
the environmental issues of the industrial sector include the follo wing:

1 Pollution arising from various industrial processes and plants throughout the country causing
varying degrees of degradation of the receiving environment (Air, Water, and Land);

1 There is a general absence of pollution abatement in terms of waste mini mization and
treatment;

1 Low level of environmental awareness amongst industrialists and entrepreneurs;

1 Lack of technology, appropriate to the efficient use of resources and waste minimization leading
to unnecessary pollution loading in the environment;

1 Economic constraints on pollution abatement and waste minimization such as the cost of new
technology, the competitiveness of labor, and intensive production methods as compared to
more modern methods;

1 The concentration of industry and hence pollution in specific areas which exacerbate localized
environmental degradation and exceed the carrying capacity of the receiving bodies;

1 Unplanned industrial development has resulted in several industries located within or close to
residential areas which adversely affeds human health and quality of the human environment;

1 Establishment of industries at the cost of good agricultural lands and in the residential areas;

1 Lack of incentives to industrialists to incorporate emission/discharge treatment plant in their
industries.

2.2.3 National Conservation Strategy, 1992

National Conservation Strategy (GoB/IUCN, 1992) was drafted in late 1991 and submitted to the
Government in early 1992. Meanwhile, it underwent a number of modifications over the last five years.
For sustainable devdopment in the industrial sector, the report offered various recommendations; some
of those are as follows:

1 Industries based on nonrenewable resources should be made to adopt technology which
conserves raw materials, and existing industries should be given incentives to install technical
fixes to reduce wastage rate;

1 All industries, especially those based on imported raw materials, should be subjected to EIA
and adoption of pollution prevention/control technologies should be enforced;

1 No hazardous or toxic materials/wastes should be imported for use as raw material;

Import of appropriate and environmentally sound technology should be ensured,;

1 Complete dependence on imported technology and machinery for industrial development
should gradually be reduced, so that industrial development is sustainable with local skills and

=

resources.
2.3 Environment and Social Related Legislation in Bangladesh
231 Environmental Conservation Act, 1995 and Amendment, 2000,
2002, 2010

The provisions of the Act authorize the Director General of Department of Environment (DoE) to
undertake any activity that is deemed fit and necessary to conserve and enhance the quality of the
environment and to control, prevent and mitigate pollution. Th e main highlights of the act are:

1 Declaration of Ecologically Critical Areas;

1 Obtaining Environmental Clearance Certificate;

1 Regulation with respect to vehicles emitting smoke harmful for the environment;
1 Regulation of development activities from an environmental perspective;
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1 Promulgation of standards for quality of air, water, noise, and soils for different areas and for
different purposes;

1 Promulgation of acceptable limits for discharging and emitting waste; and

1 Formulation of environmental guidelines relating to control and mitigation of environmental
pollution, conservation, and improvement of the environment.

The Act is being implemented by the Department of Environment (DOE). DOE is under the Ministry of
Environment and Forest and is headed by a Diredor General (DG). The DG has complete control over
the DOE. The power of DG has been indicated in this act.

The Environmental Conservation Act (Amendment 2000)

The Bangladesh Environment Conservation Act (Amendment 2000) focuses on ascertaining
responsibiity for compensation in cases of damage to ecosystems. It allows for the increased provision
of punitive measures both for fines and imprisonment, and the authority for nominated officials to
record the details of alleged offences and to prosecute the off enders.

The Environmental Conservation Act (Amendment 2002)

The 2002 Amendment of the ECA elaborates on the following parts of the Act:

1 Restrictions on automobile emissions;

1 Restrictions on the sale and production of environmentally harmful items like poly thene bags;

1 Assistance from law enforcement agencies for environmental actions; and

91 Authority to try environmental cases in court (also supported by the Environmental Court Act,
2000).

The Environmental Conservation Act (Amendment 2010)

The amendment of ECA695 has been published on
Conservation Act, 2010. Some changes and inclusionshave been made in different clauses particularly
in defining the Ecological Critical Area, farming certain rules and conditions in cutting and/or razing
hills, handling disposal of hazardous wastes, managing ship braking industries & wetlands, fixing
responsibilities of environmental and safety management, obligations of obtaining and issuance of
environmental clearance certificates and imposing penalties for violations including but not limited to
filing cases for compensations, fixing fees and framing different rules under this Act.

2.3.2 Environmental Conservation Rules, 1997 and Subsequent
Amendment, 2002 & 2006

The Environment Conservation Rules, 1997 are the first set of rules promulgated under the Environment
Conservation Act, 1995. These Rules provide for, inter alia, the following:

1 The National Environmental Quality Standards (EQS) for ambient air, surface water,
groundwater, drinking water, industrial effluents, emissions, noise , and vehicular exhaust;

1 Categorization of industries, development projects, and other activities on the basis of actual
(for existing industries/development projects/activities) and anticipated (for proposed
industries/development projects/activities) pollution load,;

91 Procedure for obtaining environmental clearance;

1 Requirements for undertaking IEE and EIA's as well as formulating EMP's according to
categories of industries/development projects/activities; and

1 Procedure for damage-claim by persons affected or likely to be affected due to polluting
activities or activities causing hindrance to normal civic life.

Depending upon the location, size, and severity of pollution loads, projects/activities have been
classified in ECR, 1997 into four categories:
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Green, Orange A, Orange B, and Red respectively as nil, minor, medium and severe impacts on
important environmental components (IECs).

2.4 National Policies and Laws Related to Power Generation
24.1 Bangladesh Energy Regulatory Commission Act, 2003 (Amended
2005, 2010)

In order to create an atmosphere conducive to private investment in the generati on of electricity and
transmission, transportation and marketing of gas resources and petroleum products, to ensure
transparency in the management, operation and tariff determination in these sectors and to protect
consumer sd i nt er es teatmmoflaconmpetifve markettareindépbenelentcand impartial
regulatory commission was established through this act. The functions of the commission pertinent to
electricity generation are as follows:

1 to determine efficiency and standard of the machinery an d appliances of the institutions using
energy;

1 to ensure efficient use, quality services, determine tariff and safety enhancement of electricity
generation

1 to issue, cancel, amend and determine conditions of licenses, exemption of licenses and to
determine the conditions to be followed by such exempted persons;

1 to approve schemes on the basis of the overall program of the licensee and to take the decision
in this regard taking into consideration the load forecast and financial status;

1 to collect, review, maintain and publish statistics of energy;

1 to frame codes and standards and make enforcement of those compulsory with a view to
ensuring the quality of service;

1 to develop uniform methods of accounting for all licensees;

i to encourage to create a congenial atmosphere to promote competition amongst the licensees;

1 to extend co-operation and advice to the Government, if necessary, regarding electricity
generation

i1 to resolve disputes between the licensees, and between licensees and consumers, and refer
those to arbitration if considered necessary;

1 to ensure an appropriate remedy for consumer disputes, dishonest business practices or
monopoly;

1 to ensure control of environmental standard of energy under existing laws; and

1 to perform any incidental functi ons if considered appropriate by the Commission for the
fulfillment of the objectives of this Act for electricity generation, quality of services, tariff fixation
and safety improvement

2.4.2 Power System Master Plan, 2016

The Power System Master Plan (PSMP) 2016, sponsored by Japan International Cooperation Agency
(JICA) aims at assisting Bangladeshin formulating extensive energy and power development plan up
to the year 2041, covering energy balance, power balance, and tariff strategies. Bangladesh has an
aspiration to become a high-income country by 2041. The development of energy and power
infrastructure, therefore, pursues not only the quantity but also the quality to realize the long -term
economic development. Since Bangladesh is facing to the depletion of domestic gas supply, various
issues such as sustainable developmentharmonizing with economic optimization, improvement of
power quality for the forthcoming high -tech industries, and the discipline of operation and maintenance
(O&M) for power plants need to be addressed holistically. Furthermore, energy subsidy is also a tough
chall enge, because t he thedastic mdrease iy fuel and elactricityepricas miayh a t
trigger another negative effect on the national economy. A meticulous analysis is required to find the
best pathway to attain the sustainability of the energy and power sectors in balancing with economic
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growth. The new PSMP study covers all the aforementioned challenges comprehensively, and come up
with feasible proposals and action plans for Bangladesh to implement.

2.4.3 Power System Master Plan, 2010

A Master Plan for the attainment of stable power supply in the People's Republic of Bangladesh up to
the year 2030 has been developed 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. 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 hydroelectricity 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 the 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.

24.4 Electricity (Amendment) Act, 2012

This act lays out the responsibilities of the utilities entrusted to generate electricity (for capacities not
below 25 MW). As per this act, the duties of a generating utility shall be to establish, operate and
maintain generating stations, tie -lines or interconnection lines, and associated substations, to supply
electricity to any licensee in accordance with the provisions of this Act or the rules or regulations made
under the act, submit technical details regarding its generating stations to the Commissio n, coordinate
with the Transmission Utility, for transmission of the electricity generated by it; and liaise with the 1ISO
for dispatch of electricity generated by each of its generating stations. It shall also be the duty of every
generation utility to dev elop a time-bound plan to diversify its fuel source and to ensure that the electric
energy it sells to consumers is generated using a diverse range of fuels and technologies, including
renewable technologies under a pre-determined principle of least-cost generation.

245 Private Sector Power Generation Policy of Bangladesh 1996
(Revised 2004)

The Recognizing that the likelihood of securing the substantially high volume of investment for power
generation requirements for future alone through the public sector is remote and that there are
competing demands on government resources and declining levels of external assistance from
multilateral/bilateral donor agencies for public investment in the power sector, GoB amended its
industrial policy to enable private investment in the power sector and to promote private sector
participation in the generation of electricity in order to attain higher economic efficiency. In this policy,
the Government has expressed its commitment to attracting private investment for installing new power
generation capacity on a build-own-operate (BOO) basis. The modalities of implementation, the tariff
for bulk purchase of power, financial incentives for the private sector and foreign investors are laid out
in this policy. The Power Cell hasthe mandate to lead private power development, recommend power
sector reforms & restructuring, conduct study on tariffs and formulation of a regulatory framework for
the power sector. The Power Cell shall facilitate all stages of promotion, development, impl ementation,
commissioning, and operations of private power generation projects and suitably address the concerns
of project sponsors. It will also assist project sponsors to secure necessary consents and permits from
GoB where such consents and permits woud be needed.

2.4.6 National Energy Policy 1996 and 2004

The first Nati onal Energy Policy ( NEP) of t he cou
proper exploration, production, distribution and rational use of energy sources to meet the
the growing energy demand of different zones, consuming sectors and consumers groups on a
sustainable basisdo (GoB 2004:2). However, in recognit
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development, the Government decided to update the NEP as an integral part of the overall development
of the energy sector, and this was accomplished in May 2004. The NEP 2004 covers issues pertaining
to Asurvey, e x p | pand distribuiign ofeindigenaus maturali gasn establishment of
petroleum refining facility and distribution systems; and the establishment of power generation plants

and networks for transmission and distribution of el e
The NBP 2004 r e c o gaityZoentulatibnhig d corflinuing process for decision making at
differentlevel s by di fferent instit utdperatignaliangthe NEP thérevis dual s o
a need to ensure that t hewmehrorizddenannsriatommaso level, esectora k e n n
levelaswellassubs ect or ( ut iathieteyhg stated abjedtivies (o 2004:17). The NEP also

stated that i mpl ement at i otheintréduction ef ndwEE&s afidwrodificatiome c e s si t a
of the relevant Acts and Ordinances in this regard and Environmental issues to be considered under

National EnergyPol i cy are to be mandated under National Envi

(ibid. 22, emphasis added).

The NEP 2004 devoted a section on Environment Policy, which deserves closeattention with reference
to this project, and hence we give an extensive quote as under. As regards the environment, the NEP
2004 (ibid. 27-28) outlined 10 policy measures, and they include the following;

a. Carrying out EIA (including a consideration of social impact) should be made mandatory and
should constitute an integral part of any new energy development project;
Use of an economically viable environment-friendly technology is to be promoted;
Use of fuelwood is to be discouraged, and replacement fuels are to be made available at an
affordable price;

d. Popular awareness to be promoted regarding environmental conservation;

e. In the caseof coal-based power plants, disposal of ash and reduction of environmental emission
are to be considered in technology selection;

f.  Use of lead-free petrol is mandatory;

g. Use of low sulfur content diesel will be encouraged:;

h. Production of liquid fuels like petrol, kerosene, diesel oil from natural gas (NG) will be
encouraged;

i. Other technical options such as the use of Catalytic Converter and Diesel Particulate Filter will
be encouraged to reduce vehicular emissions;

j- For improving the environmental condition in the country, producing energy from wastes will
be encouraged.

247 Policy Guideline for Small Power Plant (SPP) in the private sector,
1998 (revised 2008)

This document outlines the guidelines for private sector investors to establish Small Power Plants (SPP)
on a fast track basis, for generation of electricity for own use and sell the surplus to other users. The
plant size could be in the order of 10 MW, which could be built up in stages as necessary, and depending
on the potential market and load growth. However, if requir ed, permission may be accorded by the
government for setting up higher size plant. The SPPs will be developed on a Build-Own-Operate basis.
The summary of the guidelines is as follows:

1 The type of plant is open, and the sponsor will be allowed to select plant of any configuration
provided the electrical characteristics of the plant match that of the power system in
Bangladesh.

1 Where available, a subsidiary of Petrobangla may supply natural gas to the sponsor on a
commercial basis at a price determined by the Energy Regulatory Commission. Alternatively,
the sponsor may arrange his own fuel.
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1 It will be the responsibility of the sponsor to find customers for electricity. The distribution
system required for the supply of electricity to the contracted customers may be built by the
sponsors themselves or they can use the existing transmission and distribution systems if there
is adequate capacity.

1 In areas covered by BPDB/DESA/REB, the tariff announced by GoB from time to time shall
apply.

1 As per the Electricity Act, 1910, the Sponsors will be required to obtain the license from the
GoB. The SPP will need to comply with all laws of Bangladesh including Environmental
Standards.

T GoB support wildl be provided on fFivicednddherme Fi r s
assistance will be provided by the Power Cell for the establishment of SPPs.

1 The sponsors under this policy including the Captive Independent Power Producer and the
sponsors of Captive Power Generation who will set up power plants within a period of three

years from the date of its statutory notificati

I ncentivesdo and fAOther Facilities and Incentives

5.0 and 6.0 respectively emfertahhd ofmPrPioVdtcey e c tBaarn gR
2.4.8 Bangladesh Natural Gas Safety Rules (1991)

The Mineral Gas Safety Rulesare derived mainly from the American Society of Mechanical Engineers
(ASME), American National Standard Institute (ANSI) and British Standards (BS) cods and practices,
as well as the provisions of the Petroleum Act The Rules deal with the design and construction of gas
pipelines in areas including:

1 Selection of materials;

Specifications for pipeline crossings of other infrastructure such as railways;
Testing and commissioning of pipelines;

Pipeline operation and maintenance; and

Reporting of accidents.

=A =4 =4 =4

The Rules are largely prescriptive and include stipulations as to the separation distances between
pipelines and public properties and thoroughfares. The provisions of the rules have been updated most
recently through an amendment which was gazetted in 2003.

In section 31 of the rules stated for the gas pipeline safety. The following safety distances from
protected works shall be maintained for all high-pressure pipelines to be operated above 10 kg/cm?.

The outside Maximum allowable working pressure, kg/cm?

diameter of pipe, 10 to 14 15 to 24 25 to 36 37 to 50 51 and above
cm Safest distance (meter)

Not exceeding 10 3.0 4.0 5.0 7.0 7.5
11-20 6.0 8.0 10.0 13.0 14.0
21-40 6.5 8.5 10.5 13.5 14.5
41-60 7.0 9.0 11.0 14.0 15.0
61-80 7.5 9.5 11.5 14.5 16.0

81 and above 8.0 10.0 12.0 15.0 17.0

The chief inspector may relax the safety distances under sub-rule (1) upon a request from the operator
subject to observance of safety measure as per rule 39(1).

A 20" diameter of Haripur TBSDighi Barabo CGShigh-pressure gas pipeline will be installed to support
AEZas well as Araihazar Power plant The BEZATGTDCLshould have to follow the above mentioned
safer distance as per the rules to build any structure or consult with respective authority for their
consent.
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2.5 Administrative Set up Related to Environment

The Ministry of Environment and Forest (MoEF) is responsible forthe supervision of all environmental
matters relating to national environmental policy and regulatory issues in the country. The MoEF
oversees the following technical/implementing agencies:

1 Department of Environment (DoE);

1 Forest Department (FD);
1 Bangladesh Faest Department Corporation (BFDC);
1 Bangladesh Forest Research Institute (BFRI); and
1 Bangladesh National Herbarium (BNH)

251 Department of Environment

The DOE has been placed under the MoEF as its technical wing and is statutorily responsible for the
implementation of the Environment Conservation Act, 1995. The Department was created in 1989, to

ensure sustainable development and to conserve and manage the environment of Bangladesh. The
principal activities of the DOE are:

9 Defining EIA procedures and issuing environmental clearance permits - the latter being the
legal requirement before the proposed Project can be implemented;

91 Providing advice or taking direct action to prevent the degradation of the environment;

9 Pollution control, including the monitor ing of effluent sources and ensuring mitigation of
environmental pollution;

I Setting the Quality Standards for environmental parameters;

1 Declaring Ecologically Critical Areas (ECAs), where the ecosystem has been degraded to a
critical state; and

1 Review and evaluation of Initial Environmental Examinations (IEEs) and EIAs prepared for
projects in Bangladesh.

Procedure for obtaining Environmental Clearance from DoE, Bangladesh

The EIA process consists of three stages, screening, IEE and detailed EIA:

91 Projects categorized as Green and OrangeA does not require IEE or EIA for environmental
clearance, however, the proponent must submit an application in a prescribed format along
with specified documents;

1 Projects categorized as OrangeB require an IEE to be submitted to the DOE along with an
application in a prescribed format and other specified documents; and

1 Red category projects require both IEE and EIA. An IEE is required for the location clearance,
and an EIA is required for the environmental clearance.

As per the ECR 1997,Gas transmission lineproject fallsunder t he AREDO category as
1 Item6: Gas Transmission Line

The process of obtaining an Environmental Clearance Certificate for the proposed project is outlined in
the following Figure 2-1.
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Application to DoE
|
ORANGE A
The application should The application should The application should enclose: The application should enclose:
enclose: enclose: i. Feasibility Study Report (for i. Feasibility Study Report (for
i. General information; i. General information; proposed industry/project); proposed industry/project);
ii. Description of raw ii. IEE (for proposed ii. IEE (for proposed
ii. Description of raw materials & finished industry/project); industry/project); or
materials & finished products 1i1. Environmental EIA (on the basis of the ToR)
products i1i. An NOC Management iii. Environmental Management
iv. Process flow diagram, Plan Report (for existing Plan Report (for existing
ii. An NOC layout plan, effluent industry/project; industry/project;
iv. An NOC iv. An NOC
v. Pollution v. Pollution plan;
vi. Outline or relocation plan; vi. Outline or relocation plan;
ete. ete.
Obtaining Environmental Obtaining Site Clearance
Clearance
Such a clearance will be Applying for o . B 7
subject to renewal after Environmental Obtaining Site Clearance Obtaining Site Clearance
each three-year period Clearance
Obtaining Environmental Applying for Applying for Environmental
Clearance Environmental Clearance
Clearance
Such a clearance will be Obtaining Environmental Obtaining Environmental
Subject to renewal after Clearance Clearance
each one-year period
Such a clearance will be Such a clearance will be
subject to renewal after Subject to renewal after each
each One-year period One-year period

(Source: EIA Guideline for Industries, Department of Environment, 1997)

Figure 2-1: Process of getting ECC at DoE for Different Categorized Project
2.6 JICA Guidelines

26.1 JICA Guidelines for Environmental and Social Considerations

To ensure the environmental and social sustainability of its funded projects, JICA had formulated the
Guidelines for Environmental and Soci al Consideration
objectives of the JICA Guidelines are to 1) encourage the executing agency to have appropriate

considerations for environmental and socia | i mpact s; and 2) ensure that J

examination of, environmental and social considerations are conducted accordingly. The JICA
Guidelines specify requirements that all executing agencies of JICAfunded projects must meet. The
key requirements include, but are not limited to, the following:

1. Assessment of potential environmental and social impacts and elaboration of mitigation
measures in the earliest possible planning stage, and incorporation of them into the project
plan
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2. Examination of multiple alternatives to avoid or minimize adverse impacts, and to select better
project options

3. Sufficient consultations with local stakeholders with the disclosure of information at the earlier
stage

4. Compliance with laws, standards, and plans

5. No significant adverse impacts on ecosystem and biota

6. Avoidance and minimization of involuntary resettlement, where feasible, and preparation and
implementation of RAP, where involuntary resettlement is unavoidable

7. Special considerations for indigenous people

8. Sufficient monitoring to check the performance and effectiveness of mitigation measures

Thus, the BEZA as the executing agency of project, shall satisfy the above requirements as well as the
others described in the JICA Guidelines, even if the national laws and policies do not fully prescribe for
these issues.

2.6.2 JICA Involuntary Resettlement Policy

The key principle of JICA policies on involuntary resettlement is summarized below.

1. Involuntary resettlement and loss of means of livelihood are to be avoided when feasible by
exploring all viable alternatives.

2. When, after such an examination, avoidance is proved unfeasible, effective measures to
minimize impact and to compensate for losses must be agreed upon with the people who will
be affected.

3. People who must be resettled involuntarily and people whose means of livelihood will be
hindered or lost must be sufficiently compensated and supported so that they can improve or
at least restore their standard of living, income opportunities and production levels to pre -
project levels.

4. Compensation must be based on the full replacement cost as much as possible.

Compensation and other kinds of assistance must be provided prior to displacement.

6. For projects that entail large -scale involuntary resettlement, resettlement action plans must be
prepared and made available to the public. It is desirable that the resettlement action plan
includes elements laid out in the World Bank Safeguard Policy, OP 412, Annex A.

7. In preparing a resettlement action plan, consultations must be held with the affected people
and their communities based on sufficient information made available to them in advance.
When consultations are held, explanations must be given in a form, manner, and language that
are understandable to the affected people.

8. Appropriate participation of affected people must be promoted in planning, implementation,
and monitoring of resettlement action plans.

9. Appropriate and accessible grievance mechaiisms must be established for the affected people
and their communities.

o

Description of Areplacement costo is as foll ows.
Land Agricultural The pre-project or pre -displacement, whichever is higher, the market
Land value of land of equal productive potential or use located in the vicinity

of the affected land, plus the cost of preparing the land to levels
similar to those of the affected land, plus the cost of any registration
and transfer taxes.

Land in Urban The pre-displacement market value of land of equal size and use, with
Areas similar or improved public infrastructure facilities and services and
located in the vicinity of the affected land, plus the cost of any
registration and transfer taxes.
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Structure | Houses and The market cost of the materials to build a replacement structure with
Other an area and quality similar or better than those of the affected
Structures structure, or to repair any partially affected structure, plus the cost of
transporting building materials to the construction site, plus the cost
of any | abor and contractorsé f
and transfer taxes;

The above principles ar e s aslesinceitisetdtedingthe JIGAGuitiébne | d Bank
that #AJI CA confirms that projects do not deviate sign
Additional key principles based on World BankOP 4.12 are as follows:

1) Affected people are to be identified and recorded as early as possible in order to establish their
eligibility through an initial baseline survey (including population census that serves as an
eligibility cut-off date, asset inventory, and socioeconomic survey), preferably at the project
identification stage, to prevent a subsequent influx of encroachers of others who wish to take
advance of such benefits;

2) Eligibility of Benefits include, the PAPs who have formal legal rights to the land (including
customary and traditional land rights recognized under law), the PAPs who don't have formal
legal rights to land at the time of census information collection but have a claim to such land
or assets and the PAPs who have no recognizable legl right to the land they are occupying;

3) Preference should be given to land-based resettlement strategies for displaced persons whose
livelihoods are land-based;

4) Provide support for the transition period (between displacement and livelihood restoration;

5) Particular attention must be paid to the needs of the vulnerable groups among those displaced,
especially those below the poverty line, landless, elderly, women and children, ethnic minorities,
etc.;

6) For projects that entail land acquisition or involuntary r esettlement of fewer than 200 people,
an abbreviated resettlement plan is to be prepared.

In addition to the above core principles of the JICA policy, it also laid emphasis on a detailed
resettlement policy inclusive of all the above points; project specific resettlement plan; institutional
framework for implementation; monitoring and evaluation mechanism; a time schedule for
implementation; and, detailed Financial Plan, etc.

2.6.3 The g ap between Bangladeshi Legal Frameworks and JICA Policies

To be competed based on the ongoing process of land acquisition discussion between relevant
authorities and BEZA.

Table 2-1: Summary of gaps between the Bangladeshi Legal Framework and the JICA
Environmental Guideli nes

Sl.  JICA Environmental and Social Laws of Bangladesh Gaps between JICA
Considerations Guidelines Guidelines and Laws of
(JICA Guidelines) Bangladesh

1. Involuntary resettlement and loss Not specified The 1982 ordinance
of means of livelihood are to be legislated nothing, while the
avoided when feasible by exploring JICA guidelines require to
all viable alternatives. avoid/ minimize
resettlement/ loss of
livelihood

EQMS Page | 2-11 BEZA



Updated Environmental Impact Assessment (EIA) for the Substation, Electricity Transmission Line and Gas Transmission Line
from the Haripur TBS to Dighi Barabo CGS

Sl.  JICA Environmental and Social Laws of Bangladesh Gaps between  JICA
Considerations Guidelines Guidelines and Laws of
(JICA Guidelines) Bangladesh

2. When population displacement is Not specified for non- There are no provisions for
unavoidable, effective measures to titled people compensation to the non-
minimize impact and to titled residents in
compensate for losses should be Bangladesh ordinance, while
taken. JICA guidelines acknowledge

all affected persons whether
legally residing or not,
eligible for compensation

3. People who must be resettled Not specified for There are no provisions for
involuntarily and people whose keeping the living maintaining the living
means of livelihood will be standard of affected standards of affected people
hindered or lost must be people the same or at the same or above pre-
sufficiently compensated and above pre-project project levels in Bangladesh
supported so that they can levels. ordinance, while JICA
improve or at least restore their guidelines require that no
standard of living, income one is worse off as a result
opportunities and production levels of resettlement and would
to pre-project levels. maintain their living level at

original levels at least.

4. Compensation must be based on Compensation is made Compensation is made
the full replacement cost as much based on the pre- based on the pre-
as possible. determined determined government

government prices as prices that are usually lower
are usually quite than replacement cost.
cheaper than market

prices

5. Compensation and other kinds of Payment is made on Compensations and other
assistance must be provided prior  predetermined time, assistanceare made
to displacement. regardless before or regardless before or after

after the construction construction, while JICA
starts guidelines require to make it
prior to relocation

6. For projects that entail large-scale  There is no provision There is no provision for
involuntary resettlement, for the formulation of preparation of resettlement
resettlement action plans must be RAP and public action plan that describes all
prepared and made available to hearing. Deputy features of resettlement
the public. Commissioner contacts requirements and ready to

to landowner through disclose to the public.
Land Acquisition
Officer (LAO), and if
the landowner has no
objection, confirmation
operation for
compensation amount,
etc. will be proceeded
7. Inpreparing a resettlement action The 1982 Ordinance There is no provision in the

plan, consultations must be held
with the affected people and their
communities based on sufficient
information made available to
them in advance.

have provisions to
notify the owners of
property to be
acquired.

law for consulting the
stakeholders but the land
allocation committees at
district, division, and central
government level.
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Sl.  JICA Environmental and Social Laws of Bangladesh Gaps between  JICA
Considerations Guidelines Guidelines and Laws of
(JICA Guidelines) Bangladesh

8. When consultations are held, No description Requirements of JICA
explanations must be given in a guidelines are not
form, manner, and language that specifically mentioned in the
are understandable to the affected Bangladesh laws and rules.
people.
9. Appropriate participation of There is no provision There is no provision in
affected people must be promoted  for the monitoring Bangladesh ordinances,
in planning, related activities with while JICA guidelines
implementation, and monitoring of  the participation of recommend participation of
resettlement action p|ans_ affected people. affected people in planning,
Implementation, and
monitoring of RAP.
10. Appropriate and accessible In case AP has any
grievance mechanisms must be objection to the
established for the affected people  compensation amount; The laws of Bangladesh
and their communities. the AP should protest  states appeal to Arbitrator
and entrust the matter  and court case, while JICA
to the Arbitrator. If AP guideline recommends
has any appeal against  establishing an appropriate
t he Ar bi tr a grievance mechanismfor an
decision, then AP amicable settlement to
should file a lawsuit to  minimize legal confrontation.
the court and wait for
the sentence.
11. Affected people are to be identified No such an activity There is no provision in
and recorded as early as possible  required Bangladesh ordinances,
in order to establish their eligibility while JICA guidelines
through an initial baseline survey recommend identification of
(including a population census that affected people the earliest
serves as an eligibility cut-off date, possible time preferably at
asset inventory, and socioeconomic the project identification
survey), preferably at the project stage
identification stage, to prevent a
subsequent influx of encroachers
of others who wish to take
advance of such benefits.
12. Eligibility for benefits includes, the
Project Affected Persons (PAPS)
who have formal legal rights to
land (including customary and
traditional land rights recognized
under law), the PAPs who don't
have formal legal rights to land at
the time of any census but have a
claim to such land or assets and
the PAPs who have no
recognizable legal right to the land
they are occupying
13.
Preference should be given to
land-based resettlement strategies
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Sl.  JICA Environmental and Social Laws of Bangladesh Gaps between  JICA
Considerations Guidelines Guidelines and Laws of
(JICA Guidelines) Bangladesh

for displaced persons whose
livelihoods are land-based.

14. Provide support for the transition There is no provision There is no provision in
period (between displacement and  for support for the Bangladesh ordinances,
livelihood restoration). transition period. while JICA guidelines require

providing support for the
transition period

15. Particular attention must be paid to There are no There is no provision in
the needs of the vulnerable groups  provisions for either Bangladesh ordinances,
among those displaced, especially  acknowledgement of or ~While JICA guidelines require
those below the poverty line, compensation to providing special attention to
landless, elderly, women and vulnerable groups vulnerable people and
children, ethnic minorities, etc. groups.
2.7 Applicable Standards

Details of the environmental standards applicable in Bangladesh are described in the Environmental
Conservation Rules (ECR). Regulated areas cover all industries, and regulated items are air quality,
water quality (surface water, drinking water), noise (bo undary, source), emissions from motor vehicles
or ships, odor, sewage discharge, waste from industrial units and industrial effluents or emissions.

Items and standards, which are related to the construction and operation of power plants, are listed in
Annex F. Tables and annotations of environmental regulations are described as textual descriptions of
ECR.

ECR is currently in the process ofamendment. There is a possibility that the environmental regulations
of the following items will be amended, but the current regulations are applicable until the amendment
process is completed.

In addition to ECR, this project will also comply with IFC (International Finance Corporation) EHS
(Environmental, Health, and Safety) Guideline AiGeneral and AThermal power.0
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CHAPTER 3: PROJECT DESCRIPTION

3 PROJECT DESCRIPTION
3.1 Introduction

Bangladesh Economic Zone Authority (BEZA) is going to establish an economic zone namely Araihazar
Economic Zone on 218.84 ha land at Araihazar Upazila under Narayanganj district. Different types of
industry will be set up in the economic zone. As per the p lan, the economic zone will be started in 2022.
The grid frequency fluctuation level is high in Bangladesh and not suitable for most manufacturing
processes therefore, the EZ require an uninterrupted electricity supply. The substations to be built in
this project will meet the growing demand of upcoming JEZ load. The proposed substation will de-load
the main sub-transmission network and improve the voltage regulation in the area. The boosting of
load demand and ensure reliable electricity supply to concerned JEZ areas. This will not only reduce
the contingencies of the system but also increase operating flexibilities as well as overcome the
limitations of supplying quality and uninterrupted electricity to end users. Two TITAS gaspipelines have
been crossedthrough the economic zone area. At the initial stage, the gas requirement of the economic
zone has been estimated as 5 mmcfd. The initial gas requirement can be meet up by the Madhobdi
TBS by hot tapping from the existing 20"diameter x 1000 psig x Naringdi-Sidhirganj transmission line
which is passing through the economic zone and constructing a CGS/TBS at economic zone site. Gas
demand will be increased to 10 mmcfd in 2023, and it will increase periodically. Increased gas demand
will not be possible to meet up by TGTDCL from the Madhobdi TBS as many downstream industries are
getting gas from Madhobdi TBS. If TGTDCL provides the increased demand gas to economic zone as
a result, downstream users will be experienced shortage of gas. Now, Bangladesh & facing natural gas
deficit therefore, Bangladesh has decided to import LNG. To provide the increased gas demand of
economic zone, TGTDCL will have to rely on LNG supply into the TGTDCL gas network. Gas
Transmission Company Limited (GTCL) has planned to onstruct a 30" diameter X 1000 psig
transmission line from Bakhrabad (Kutumbapur) to Meghnaghat TBS. TGTDCL and BEZA have
requested to Petrobangla as well as GTCL for extending this line up to Horipur TBS. Pertobangla &
GTCL have been agreed on the proposal. As per the TITAS, the exisitng gas pipeline from Horipur TBS
to Dighibarabo CGS has been exhausted to carry out additional gastherefore; additional quantum of
gas supply to economic zone, a5.825 km having 20" diameter and 1000-psig pressure gastransmission
line from Horipur TBS to Dighibarabo CGS will be constructed.

In addition, BEZA has planned to relocate both existing 14" and 20" diameter gas transmission pipelines
from the economic zone area prior to land development since those pipelines crossed the EZ.

3.2 Project Components
The project comprises following five components

I Gas transmission line (a 5.825 kilometers pipeline from Horipur TBS to Dighibarabo CGS)

1 Substation (230 kV GIS Substation);

91 Electricity Transmission Line from proposed substation to adjacent transmission line passes
over the economic zone areg;

1 Existing gas transmission pipelines relocation from Araihazar Economic zone areg

3.2.1 Gas Transmission Line
3.21.1 Location of Gas Transmission Line

The proposed 5.825 km gas pipeline will be constructed from Horipur TBS to Dighibarabo CGS. The gas
pipeline falls under the following administrative area. Figure 3-1 shows the proposed gas pipeline
location.
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Table 3-1: Administrative Area of Proposed Gas Pipeline Location

District Upazila Union/Pauashava Mauza
Rupgan;j Ward 9 of Tarabo Paurashava Dighi Borab
Sonargaon Kanchpur Kachpur, Bekhakoir
Narayanganj Madanpur Bagnoyanogor
Bandar Ward 27 of Kadam Rasul Monoharkharbag
Paurashava
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Figure 3-1: Location of the Proposed

Gas Pipeline

Geographical relationship and gas transmission connection between the proposed gas transmission line
and AEZ is shown inFigure 3-2. The pink line indicates the proposed gas transmission line. The green
line indicates the existing pipeline, which has been connected Dighiborabo CGS and AEZ.

Further, a broader gas transmission line connectivity is illustrated in Figure 3-3 illustrates a broader

view of gas transmission connectivity.
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3.2.1.2 Component of Propsoed Gas Pipeline

1 20" diameter x 1000 psig x 5.825 km transmission line from Horipur TBS to Dighibarabo CGS;
Width 20 ft. and Depth 3.5ft.

A new CGS/TBS at Economic Zone Site;

Off Take modification of Horipur TBS and Dighibarabo CGS;

The metering arrangement at Dighibarabo CGS

1 Cathodic Protection

=A =4 =4 =4

3.2.1.3 Methods of Gas Pipeline Installation

The proposed gas pipeline will be installed mostly following the open cut method. The gas pipeline
needs to cross the Dhaka-Chittagong highway and a canal. The road will be crossed using the thrust
boring method whereas the canal will be crossed following the open cut method. These crossing
methods have been selected primarily. It will be finalized during the detail design stage. Minimum
Trench Dimension of Transmission gas pipeline construction are given below
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Note: Proposed 20" dia pipe of 1000
psig provided primary by hot tapping.
Carbon steel transmission pipe of
1/4" to 1/2" thickness and has special
coating and Cathodic Protection (CP)

Back Fill With Soft Soi

Proposed 20" pipeline

. Special Assistance for Project
Project Name |  Implementation under Foreign Direct
Investment Promotion Project (FDIPP)

Project Site Araihazar Upazila,Narayangonj District

Sand Cushion

Drawing Name | Transmission Gas pipe line
Drawing Title | BANGLADESH SAPI - Gas Pipe Line DIAGRAM

Fig: Minimun Trench Dinmension of Transmission Gas Pipe Line

Figure 3-5: Typical Cross-section Drawing ofthe Gas Transmission Line
3.2.2 Substation
3.2.2.1 Location of Substation

The propsoed substation will be constructed at the north middle of the power plant site. The substation
area will cover approximately 2.3 acres land. The following figure shows the substation location.
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Figure 3-6: Location of Substation
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3.2.2.2 Planning for Substation

According to PGCB, 230kV incoming/ outgoing and bus bar circuits are in accordance with PGCB
standard circuits since 230kV incoming/outgoing and bus bar circuits will be controlled and operated
by PGCB after construction. The characteristics are a loop circuit and double bus bar system. Future
expansion of Phase 2 is also considered.The capacity of the substation is enough for both phase 1 and
phase 2 of the EZ. The free space for future PGCB's expansion is also considered.

3.2.2.3 Major Component
Major equipment is shown in Figure 3-7 and Annex G.
1) 230kV Switchgear: Indoor Gas Insulated Switchgear (GIS)

Incoming/ outgoing and bus bar circuits are in accordance with PGCB standard circuits including circuit
protection, metering, lightning arrestors, signal transmission, etc. There are four transmission line bays
for two Line-In Line-Out (LILO) connections, two transformer bays for two transformers, t wo section
bays, one coupler bay, and two busbar voltage modules.

2) Two set of main transformer: 230/3 4.5kV, 120/140MVA Dynl transformer (Self cooling/ Forced
fan cooling: ONAN/ONAF) with ontload tap changer.

In case of Y-Y connection, stabilizing winding will be installed.
Grounding: Neutral Grounding Resistor (NGR) method
3) 33kV Indoor Gas Insulated Switchgear (GIS)

a) Type
1 Type: Indoor Gas insulated Switchgear (GIS)
1 Bus bar: double busbar with section
1 Switchgear type: Vacuum Circuit breakers (VCB) will be applied.

b) Feeders

1 Two incomer feeders from main transformers

1 Two auxiliary transformer feeders

1 Sixteen feeders which will supply to the Economic Zone (EZ) for both Phase-1 and Phase 2
1 Two coupler feeders and four section feeders.

i Two Voltage Feeders

4) Transformer for in-house power (substation auxiliaries)

T Two 33/0.415kV, 300kVA transformers for two sides of substation, 230kV station and 33kV
station respectively.

The interface between On-site and Off-site is external cable terminals at 33kV Switchgearsinside the
33kv building. Loop circuit system is planned for distribution to the EZ b y On-site developer.
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3.2.3 Transmission Line

Electricity transmission line was included in the application for geeting ToR approval from the
Department of Environment (DoE). Initially different studies were conducted to find out the best option
for evacuating generated power as well as receiving power for the economic zone. Study team found
that a 230 kV transmission line passes overthe south corner of the proposed substation and power
station location. Distance between substation and transmission line is only 200 meters. For connecting
the new Substation with the 230kV Transmission line, only a branch tower and terminal tower will be
installed. Following Figure 3-9 shows the connection between substation and exisitng transmission line.
The intervention on environment during instal lation of branch tower and terminal tower is very
negligible.
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Figure 3-9: Connection between Substation and Existing Transmission Line
3.24 Relocation of the Existing Gas Transmission Line

As stated two gas transmission pipelineshaving 1 4 2 & 2 0 Zz urdiér alTAS tGasrTransmission
and Distribution Company Limited have been passedthrough the economic zone. The existing pipelines
connected between Madhobdi TBS to Haripur TBS. These pipelines are playing an important role to
serve natural gas to the industries and households in the Narayanganj area. Thereofre, BEZA has
intended to relocate the existing gas pipeline prior to land development of EZ with the help of TITAS
from present location to the edge of the north -west boundary of the economic zone.

The length of existing gas pipelines is 3.42 km which will be rerouted from the EZ area. The proposed
rerouted gas pipeline length has been estimated as 3.90 km. The proposed locating of the rerouting
gas pipeline falls at the Panchrukhi Mauza in Satgram Union of Araihazar Upazila under Narayanganj
District. Figure 3-10 shows the existing gas pipeline and proposed retouting gas pipeline.
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3.3 Utility Demand
3.3.1 Land

Total 13.59 acres land will be required for setup the proposed substation. Approximately 8.65 acres of
land need to be acquired, and 8.11 acres land will be leased for construction of the gas pipeline. They
are required for land acquisition, and requisition differs because land requisition is not required in some
area such asthe canal, thrust boring section, and for the avoidance of adjacent existing structures.

Land requisition refers to temporal land use for construction purpose along with RoW. The 20 feet area
will be utilized for operation of construction machinery, storing material, equipment , and excavated
sand, etc. It will not affect land ownership but leasing fee (compensation) will be paid to landowners.
In some area, construction may not require 20 feet.

The right of way of the relocated gas pipeline has been estimated as 30 feet. Therefore approximately
8.76 acres land will be required for relocation of the existing gas transmission line.

3.3.2 Water

The water requirement in substation for only domestic use. During operation of substation, The
domestic water requirement will be 0.5 m3/day (100 litre/person) . The required water will be collected
from underground aquifer.

3.3.3 Manpower Requirement
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During Construction Phase

The major construction works include construction of substation office building, and construction of

wares house, etc. The construction works of the project aree x pect ed its compl etion wi
period. During factory erection and setting up of machinery a good number (about 20) of skilled; semi-

skilled and daily wage labors will get job opportunity in the project. In addition to that, this project will

create an employment opportunity for a number of persons indirectly by giving business to them.

During Operation Phase

This project will create direct job opportunity for about 30 people in various official capacities.
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CHAPTER 4: ALTERNATIVE ANALYSIS

4 ALTERNATIVE ANALYSIS
4.1 Alternatives for Gas  Tran smission Line
41.1 Location Selection

The preliminary survey was carried out in prior to the topographic survey of the gas transmission line
in order to roughly examine the impact of 3 alternative route shown in Table 4-1 and Figure 4-1.

Table 4-1: Comparison of Three Alternative Alignments

Option Cc_>|or B e Characteristics Impacts
alignment
Along the National 30-50 Shops (tin Shed and Semi Paca),
Hwy. Use of the 4 storied building, 1 CNG pump,
existing RowW 6-8 Tin shed Buildings

Disturbance to the national Hwy. Land
acquisition could be minimized. However, the

1 construction will disturb the traffic of the
national Hwy and will cause significant
economic loss. Construction would be time-
taking and costly due to the traffic. Many shops
and small businesses will be disturbed or
displaced.

Avoid structures but  20-25 tin shed houses,

also consider the 1-2 storied buildings, BARM ironrolling factory,

shortest length himaloy CNG station, Ekhlas spinning mill 1
multistoried building and another small
garment.

2 Land acquisition could be less than alignment
3, but the displacement of houses, industries
will be much higher. Negotiation with large
factories and workers could take a long time.
Cost of removing the large structure would be

considerably high.
Focused on Tin shed 15-20.
— minimizing structure g small factories.
loss and Slightly more land acquisition required than
3 resettlement.

other alignments but the number of
resettlement (displacement) and impact to
businesses would be minimum. Construction
would be faster and less costly.

Source: SAPI team
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Figure 4-1: Map of 3 alternative  Routes of Gas Transmission Line

In accordance with the comparison above and the consultations with the local businesses and

landowners, SAPI team presented the comparison and suggested the alignment 3 at the joint meeting

at TITAS office on 11 September r200 1e8c twintahn atgree parneds eT
general manager of planning and development, and both parties agreed to proceed with the alignment

3.

41.2 Zero option
For the gas transmission |ine, fAZero optiondorefers t

Without t he project, the impact described in this report can be avoided. However, the operation of AEZ
and the proposed power plant would be hampered due to the shortage of gas supply , and AEZ would
lose its value as an economic zone. As a result, new job creation would be limited.

Unlike the land acquisition at AEZ site, the acquired land for the gas transmission line can be restored
and used by the previous owners as long as Natural Gas Safety Rules isconfirmed.
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4.2 Alternative for Subs tation

Two alternative sites were considered for setting up the substation. Following Table 4-2 shows the
alternative for substation.

Table 4-2: Result of Alternative Location Study of Substation

Option 2

Option 1

Location Map

Area 13.59 acres 2.25 acres

Location North middle of the power plant site Oposite of option 1

Land Acquisition Not required since land already Land need to be acquired
acruired

Resettlement No resettlement is needed Only 1 household need to be

resettled

Power Evacuation The distance between substation and Distance between transmission line
existing transmission line is only 200 and substation is about 150 meters
meters

Land use Farmland, single cropping Farmland, single cropping

Environment 1 No land acquisition is required f Additional land  acquisition is

/Social 1 No resettlement is required required

Consideration 9 Only one household need to be

resettled
Evaluation Compared with Option 2, Option 1 has advantages from the viewpoint of the

land acquisition and resettlement aspect. Therefore, Option 1 is chosen as the
preferred option.

4.3 Alternative for Transmission Line

Two alternative options have been studied for selection of power evacuation. These options are
described as follows.

a) 11kV and 33kV distribution systems

Initial planning and survey were performed on 11kV and 33kV distribution systems of the Rural

El ectrification Board (REB) in July 2017 based on @fT
Development of Economic Zones and Capacity Enhancement of Bangladesh Economic Zones Authority,

Final Report (February 2017) 0.

Butitturned outthat REB1lkVand 33kV systems dondt have enough caps:
Economic Zone (EZ) area of 200ha from original 100ha.

b) 132kV and 230kV transmission systems

For securing enough capacity for the EZ, a meeting was held with PGCB. PGCB agreed that the EZ
would receive power from either a 132kV or a 230kV transmission line as an exceptional case
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considering it as a government project of EZ by BEZA. As common practice in Bangladesh, consumers
receive power from distribution companies such as REB.

A brief survey of 132kV and 230kV transmission lines and towers was conducted at the end of July

2017. On the next visit in September 2017, PGCB System Planning Division advised that the EZ should
receive power from the 230kV transmission line having enough capacity since the 132kV transmission

line may not have enough capacity considering the Phase 2 expansion.

One major advantage of receiving power from 132kV and 230kV transmission lines is very less
frequency of power outage due to planned load shedding. Planned load shedding due to shortage of
electricity is conducted by distribution companies such as REB.

017.CNES / Airbus
047 Google

Image ©:201 74DioitalGlobe

Source: PGCB
Figure 4-2: Existing 132kV and 230kV Transmission Lines
Red line: 132kV transmission line, Green line: 230kV transmission line,
Yellow line: Dhaka-Sylhet National Highway N2
Based on further survey on the 230kV transmission line and associated towers, discussion with the
PGCB Transmission Line Design Divisiomas conducted in October 2017. Considering transmission line

extension to EZ Substation and fuel gas pipeline to Power station adjacent to the Substation, the
location of the Substation and the Power station was decided (Figure 4-2).

AsshownonFigure4-22. fiThe | ocation of the substation and the
passes over south corner of the location of the Substation. For connecting the new Substation with the
230kV Transmission line, branch towers and terminal towers will be newly installed.
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CHAPTER 5: BASELINE ENVIRONMENTAL CONDITION

5 EXISTING ENVIRONMENTAL CONDITION
51 Introduction

The physical environmental status around the proposed substation project site and gas transmission
pipeline are analyzed for valued environmental components viz., climate, topography, geology, air,
water, land, noise and soil around the site. The baseline provides the basis for assessment of impact
(likely changes in the baseline conditions) due to the proposed interventions (EZ development project).

Since the existing gas pipelines have been crossed through the economic zone therefore, the
environmental baseline condition for the gas transmission line relocation will remain same as proposed
substation of Arihazar Economic Zone.

5.2 Site Description and its Environment

The site and surrounding details have already been presented under chapter 3 . The study area
considered major settings, villages, roads, river, airport, and railway around the proposed substation
and Gas pipeline route site. The project activity areas are considered as core area and remaining study
area as the buffer zone. Environment setting around proposed substation site and surroundings of
access road are given inTable 5-1 below.

Table 5-1: Environmental Setting for substation & Gas Transmission Pipeline Project

Particulars Details

Location The substation site is located at Union: Duptara, Upazila:
Araihajar, District: Narayanganj
Gas transmission pipeline ste is located at Union: Word-9 at
Tarabo paurashava Word no-27 at Bandar Paurashava and
Kanchpur at Shonargong upazila under District: Narayangan]

Gas Transmission line relocation site is locatedin Satgram Union
of Araihazar Upazila under Narayanganj District

Mouza Substation: Panchrukhi & Panchgaon

Gas Transmission Pipeline: Dighi Barabo, Jatramura, Behakair,
Nagar Kanchpur, Manohar Khanerbagh Uttar Chandpur, Fular

Gas Tranmission Relocation: Panchrukhi

Project Area Proposed Substation area approximately 5.50 ha or 13.59 acres
Approximately 8.65 acres of land need to be acquired, and 8.11
acres land will be leased for construction of the gas pipeline.
Approximately 8.76 acres will be required for gas pipeline

relocation.

Road Access Adjacent Dhaka-Sylhet Highway

River Access The proposed Substation is Approx. 1.5 km from Brahmaputra
River

The proposed Substation is Approx. 5.5 km from Shitalakhya River

Gas transmission pipelineHaripur station is Approx. 1.75 km from
Shitalakhya River

Nearest Airport The proposed Substation is Approx. 30.2 km from Hazrat Shah
Jalal International Airport (Dhaka)
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Nearest Railway Station The proposed Substation is Approx. 30.3 km from Kamalapur
Railway Station, Dhaka

Climatic conditions Avg. Monthly wind speedi 2-5 m/s;
Avg. Monthly Min. Temp. 1 19.0°C January 1991;
Avg. Monthly Max. Temp. i 40.2°C in April 2014;
Annual Avg. Rainfalli 1994.6 mm;
Average maximum humidity ranges i 94% to 97%;

Average minimum average rangesi 31% to 64%;

Seismic Zone Zone ll
Forests / National Parks None within 5 km
Archaeologically important No Archaeologically important places/monuments near to the site.

places/monuments

Source: Google Earth & Site Visits
VILLAGE SURVEY LACATION OF PROPOSED SUB-STATION <}
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Figure 5-1: Project site and surrounding within 2 kmradius area
5.3 Physical Environment
53.1 Geology

The study area of this projects covers two geology types they are the Marsh clay and peat and Alluvium
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Silt. The Project area is shown in the geology of Bangladesh Map Figure 5-2.

The geology type of the substation and gas transmission pipeline area is alluvial silt which is light to
medium-grey, fine sandy to clay-lade silt. Commonly poorly stratified; the average grain size decreases
away from main channels. Chiefly deposited in flood basins and inter-stream areas. The unit includes
small back swamp deposits and varying amounts of thin, interstratified sand, deposited during episodic
or unusually large floods. lllite is the most abundant clay mineral. Most areas are flooded annually.
Included in this unit are thin veneers of sand spread by episodic large floods over flood -plain silts.
Historic pottery, artifacts, and charcoal (radiocarbon dated 500-6,000 years BP) are found in upper 4
m.

Source: Geological Survey of Bangladesh, 1991
Figure 5-2: Geology of 5km Radius of Study Area
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