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ABSTRACT

Bangladesh Government has taken a new gas distribution pipeline project titled as 16
DNx140 Psig 100 Km Gas pipeline network within and around Dhaka City under Dhaka
Clean Fuel Project’” with the financial assistance of Asian Development Bank { ADB ).
This project is taken up because existing gas pipelines network of Dhaka City 1s
wadequaie to cater the present demand of gas for proposed CNG filling stations The

other goal of the project is to meet future demand of the city dwellers,

Government of Bangladesh has implemented the project through Titas Gas Transmission
& Distribution Co. Ltd. (TGTDCL), a company of Pelrobangla According to the ECA
1995 {with amendment 2000) and the ECR 1997, TGTDCL has received environment
clearance from the Del_:ranment of Environment (DOE) for this Pipeline Project.
PP(Project Proforma) of the project was approved on 10" June, 2003, The time limit of
the completion of the project was June, 2007, The project was completed on June, 2008
This pos! estimated Environment Impact Asscssment Study (EIA) has been carried oul (o

identify all positive and negative impacts due to the pipeline project.

The consultants appointed by Titas Gas T & 1) Co. Ltd. expected in their Environmental
Implaci Assessment that some negative impacts would arise during pre-construction and
construction periods of the project But they sugpested some mitigation measures that
would minimize the predicted impacts In viéw of my studies, from data analysis and site
vigit, it is found that proper mitigation measures were carried out against negaiive
impacts during pre-consiruction and construction phase Existing flora, funa, population,
homestead and assets are not affected By implementation of this project Therefore, no

adverse impact on the environment 15 involved.
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CHAPTER -1: INTRODUCTIO [

*\‘-ﬂ‘ra 23.8.1¢
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Bangladesh has experienced a tremendous expansion of nationwide gas transmmission

1.1 Background and Present status

netwark Natural gas is expected to play key role in the overall development of the
country Considering xits importance In the soclo-economic development of the
country, the Government has under taken a number of measures to accelerate the pace of
development. ‘The Government has cncouraged increasing use of natural gas in the
transportation sector, for reducing air pollution Research had shown that CNG opcrated
cars emitted around 10-20% less carbon dioxide, up 1o 25% less nilrous oxide; and 80%
less carbun monoxide, nonmethane hydm—carbnlns, smog Torming emissions and virtoally
o atmusﬁheﬁc emissions of sulphur dioxide or small pariiculale matter in comparison to
& modem catalyzed pasoline car. Therefore the number of filling stations with CNG
factlities should ncrease significantly. Exasting gas pipelines network of Dhakq City is
madequate Lo caler for the present pas demand ol the proposed OUNG filling stations.
Consulening the present situation and future gas demand of Dhaka City, Government of
Bangladesh has taken a project titled as “16 DN=140 Psig 100 Km Gas pipeline network
within and around Dhaka City under Dhaka Clean Fuei Project’ with the financial
assistance of Asian Development Bank { ADB ). This project has been taken in arder to
cxtend the use of natural gas by conversion of petro!l driven motor vehicles nto
environment friendly CNG fuelled ones specially to make the capilal Dhaka a pollution
free cily and the project is named Dhaka Clean Fucl Project This project reduce
impaorting of petroleum products, thereby saving foreign currency. PP(Project Proforma)
of the project was approved on 10 06 2003, The time linnt of ithe completion of the
project was June, 2007 The project was completed on June,2008. The proj ect would be
posaible 10 supply gas to 500 new CNG Stations of greater Dhaka arca within 10 years

Rest of the gas will be used to meet the extended demand of pas in Dhaka city It s
expected that the low pressurc situation of the Dhaka city would be greatly mitigated
with the implementation of the projecl. According to the Environmental Conservation
Act (LCA) 1993 (with amendment 2000) and the Fnvironmental Conservation Rules
(ECR} 1997, this project is required to take cnvironmental clearance from Department of

Lovironment!t-® |



‘I he potential environmental 1mpacts of a pipeline project are assessed by considening all
the phascs of development activities, namely, pre-construclion, construction and
opcration. In the Ipre-cunstmctian phase, potential impacis are considered those, which
will occur during project planning and design or during subsequent phases but arc the
direct consequences relaled to these activities 1n the construction phasc potential 1inpacts
are those that resull directly [rom the construction activities (noise, dust, etc.) In the
operation phase, potential impacts are those, which arise as a consequence of activities

that will be invelved in project eperation.

Impact identification requires an examination of interactions between Imponant
Environmental Considerations (IECs) and project activities as a whole. A number of
[ECs have been selected based on Department of Environment's (DOE's) guidelines,

additional availablc documents and professional experience,

The purposc of this report is to post estimation of the Environmental Tmpact Assessment
(L1A) of the “16 DN=140 Psig 100 Km Gas pipehne network within and around Dhaka
City under Dhaka Clean Fuel Project”. The project involves construchion of 160 km
distribution pipelines including 1km river crossing (two nos ) and installation of five new
Town BRorder Siation (TRSWDhstrict Regulatory Station (DRS) and five TBS/DRS
modification  The study has been carried based on the detailed filed survey of

representative sections, existing data on bascline and revicw of available literature -+

[.2 Objective of Iihe Project
The main objectives of the project are:
{a} ldentify project impacts on the environment,
(b} Sugpest mitipation measurcs
fc) Develop envirenmental management plan.
(dy Describe project area socioeconomic characleristics
(&) Assess socloeconomic impacts and

({) Prepare compensation plan.



1.3 Outline of Methodology

(a) ETA 1s prepared through a tiered process, which  includes an initial
gnvironmental Examination (TEE),

{b) Collection and review of previous Data.

{c) Preparation of land use maps,

(d} Public consultation, ‘

{c) Analysis of the Data : The three principle mwethods for identifying
covironmental cffect and  impacts  include checklist  matrices and flow
diagrams_l The checkhst method will be followed to identify impact due to

proposed intervention in the preparation of the present EIA report,

1.4 Scope and Limitation of the Project

According to gutdelines of DOL, the project in question falls under 'Red’ category "Lhis
requires that an ELA 1s required and the ELA is intended to assist TGTDCL in providing
information comgprising locations of all project-related development activities including
pre-construction activities, construction achyvities, scheduling, staffing, support facihties
and services required and post construction activities. Allied to this, the description of
the environmental and social baseline conditions are needed 10 address all relevant
current base data on the environmental and social characieristics of ibe sludy area

meluding physical, biological. ecological and social environments.

The report needs to identify all significant impacts and cvaluate atmospheric emissions
and changes n ambient air quahty, discharge of effluent and ambient Water guality
mmpacts of the project and its activities on the community's access to social
infrastructure {e.g. potable water, health centers, schﬁuls, irrigation and c¢xtension
services), and local ﬂavelupments. Following identification of potential impacts, the

report need to suggest mitigation plan and prepare compensation plan.

Finally, an Environmental Management Plan to mitigale negalive impacts has 1o be
developed to reduce or offset sigmificant negative impacts to an acceptable level, and
coitaining detailed implementation plans, monitoring indicators and clear allocation of

responsibility amonyg project sponsors construction contractors, government. agencies

(I |



and community-based orgamzations It 1s to be mentioned that the LA repor has been

prepared addressing all the mentioned aspects including consultation with stakeholder

1.5 EIA Team
An LlA ‘leam is consist of Lnvironmental Specialist, Gas Pipeline Specialist,
Compensation Specialist, Civil Engincer, Socio Economist, Licolopist, lYicld Coordinator

and Hydro-geologisl



CHATTER 02 : DESCRIPTION OF THE PROJECT

2.1 Geographic Location

The project area is localed within and around Dhaka City between Latitude 23°40'15"N
io 23-56°15" N and Longilude 90°20°E to 90°28'15" E. The distribution pipelines which
were laid, have been described n Table 2.1, The pas pipeline sections are numbered
chronelogically as per seral numbers shown in the first column of the Table 2.1

Table 2.1: Description of Proposed Gas Pipeline Construction Works

Scct |Description Dia Length
ion . .| (km)

| Amunbazar DRS - TTC including Turag River Crossmyg 168"DN 250

2 TTC - Ammpur Chowrasta (along the Mirpur Road) la"DN 3 00

3 Mtrpur DRS-T'I'C 16"DN 4,00

) Mirpur DRS - Mipur Sec 12 16"IDN 3.0

3 Shavmoll Shishe Mcla - Agarcaon Rokoéve Swran Crossimg thru|16"DN 2.00

Agargaon Road

& Hazaribagh DRS (prop} - Azimpur Chowrasta (Along the Pilkhana -|16"DN 3 50
Azimpur Road)

7 Sowncs Lab. Police Box - Shahbagh Chowrasta {thru Mew Elephant|16"DN 200

Road)
) Shahbagh Cowrasta - Near Matshay Bhaban (via Ramna park) 16"DN 204
9 |Osmany Uddan DRS - Govt. Transport Pool 16"DN .00
i |Shahbag Chowrasta - Saare Fountain at Kawran Bazar (through|16"DN 2.0
Aarport Road)
Il |Bang_1a1notnr - Moghbazar chowrasta 168'0DM 200
12 |Tejpaon TBS/DRS - Nabaisco Crossing (Tejgaon Ind. Arca) 16"DN 2.50
13 |Mohakhali Chowrasta - Shat Raster More (via Nabisco Crossing) 16"TIN 3.00
14 |Shatraster More - Moghbazar Chowrasta 16"DN 2.00
15 |Mohakhali Chowrasta — Cantt. Gate - Bijov Sarani More (MNear|16"DN 2.51()
Fountain)
16 |Agargaon - Pnme Mimster Secretariet thru Bijoy Sarant 16"DN 3.50

17 |Shamibay Chowrasta - Jonaks Cincma Hall Crossing {thru Motijheel| 16"DBN 3.50
oad. via [tiefag Shapla Chatlar, MNotre Dame college etc) with
extension upto Kamlapur Bus Depot

1% |Savdahad - Khilgaon Rail Crossing (thru Bishwa Road) [16" DN 5.50

1% |Malibagh Chowrasta - Tejzaon TBS thru Rampura Road |L6"DN 600

20 |Tygaon TBS - Tongt Brndge (Thmu Kamal Adaturk road & Murpert|i6"DN 20 30
foad) -

21 |Tongi Proposed TBS - Joydevpur Chowrasta 16"DN 11.00

22 |Nikunja -1 (Near Joarshahara} - Near U5, Embassy (Baridhara) thru|16"DN 300
Progati Sarani

23 {Proposcd Nandipara TBS - Fakirapul Bazar Morc 16"DN 5.00
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Figure 2.1 : Map Showing Location of Pipeline Network
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2.2 Type of Projeci

Tnstallation of 16" DN X 140 PSIG, 100 Km Gas Pipeline network within and around
Dhaka City under Dhaka Clean Fuel Project is to ensurc adequate supply of compressed
natural gas at required préssure to the petrol dniven vehicles in Dhaka and its surrounding

areas, The CNG stations wall recelve gas from the gas pipeline network

2.3 Basic Data
The basic data of the project arc furnished in Table 2 2.
Table 2.2 : IRasic Data

1 |Name of the 16" DN X 140 PSL 100 km Gas Pipeline Network within Dhaka City
project under Dhaka Clean Fuel Project
2 | Project Executor|Titas Gas Transmission and Distribution Company Limited
(TGTDCL)

L¥]

Project Location |Within and around Dhaka City.

4 |Final Product Supply clean fucl to CNG refilling stalions

5 |Filling Pressure {140 psig

6 |Construction cost| Foreign currcncy  { Tk -lacs) Local currency (Tk . -lacs)
of the Project 5898 00 4996.00

7 |Project June, 2007
completion time
limmit




2.4 Project Deseription

In the project a total of 100 Knt pipelines is constructed. Out of 100 ki pipeline, 84 km
is constrycled within Dhaka City along cleven roads, namely, Mirpur road, Agargaon
rogd, Azimpur road, Bishwa road, Rampura road, Kamal Ataturk road, Tejgaon
Industrial area and Progati Sarani The pipe line route has also passed through four road
crossings, onc rail way crossing and along two park siles namely Ramna park and
Osmani uddan. In addition there are five DRS at Hazaribag, Mirpur Mazar Road, Mirpur
DOHS, Bandhara and Agargaon and Three TBS at Mandipara, Tejgaon and Tong),

Outside the main Dhaka City, 2.5km pipeline is constructied between Amunbazar DRS 10
TTC including Turag rivers crossing and 11km pipeline 15 constructed between Tongi
TBS to Joydevpur Chowrashta. The pipeline followed the ahgnment of the existing
pipeling that is construcied outside Dhaka where most of the permanent right of way

alrcady cxists

Althouph following the existing pipeline corndor cause the least overall impact, the
construction of the former pipeline is reviewed in detail to identify any problems, winich
arose either from the routing or {rom aspects of the design and construction methods
employed. The name and length of each section where the pipeline construcied is shown
in Table 2 1 and the pipeline network location map is also shown in Figure 2.1, The
pipeline inside Dhaka is crossed a number of roads and railway crossing at Saidabad,
Khilgaon and Tongi Bridge In order to avoid any disruption, thrust-boring method 15
practiced. Similarly no disruption is foreseen during the operation stage, as the pipeline

is a sub-surface one

Standard practice for gas pipeline construction is io cross beneath major roads and rivers
using directional dnlling to consiruel the tunnels For Turag river crossing {Sectien 1}

directional drilling is required.



Two sections namely Amin bazar 1o TTC including Turag river crossing {Secticn 1) and
‘lcjgacn DRS - Nabisco crossing (Scction 12} have been considered as representative of
the total project. The main features of the two sample sites are illustrated in the following

sub-seclions

2.4.1 Tejgaon TBS/DRS to Nabisco crossing (Section 12):

Dhaka City is pollutded with air, water, noisc and soil pollution. Tejeaon Industrial arca
is onc of the oldest industrial arcas in Bangladesh and this scction lies under Tejgaon
[ndustnal area. The Industries in Tejgacn discharge 3,500 m’ of wastewater containing a
waste load of 1850 kg per day. This area drains into the low land on east side and
subsequently into the canal A high densily of slums characterizes the area. The
environmental condilion of this area 1s detgriorated due {0 indiscriminate dumping of

solid waste and blockage of drains,

The main features, which exist on both sides of this seclion are shops, temporary houses,
autamohbile scrvicing centers, apartments. restaurants, metal industries, garment industry,

chemical industry, low iying area, etc. These features are broadly 1llustrated in Table 2.3,

From markets and apariments huge amount ot solid waste is generated and dumped onto

the roadsides in unplanned way, which creates health hazards to the City dwellers.

l'rom different type of industries as mentioned above huge amount of solid and hquid
waste 15 generated. But most of the industries have no Waste Treatment Plant. Serious

environmental pollution is happening in the surrounding environment



Tabhle 2.3: Land Use Feature from Tejgaon TBS/DRS to Nabisco Crossing

{Scctionl2)
Distance | L1 5P PS5 FL LR MH 15 EP REMARKS
{M} L | RIL|R|L |RIL |[R|LIR|(L|RJL [R|L |R
DRS-30 |1 1] 1 1 i Baul  Bazar
Hateer Theel
i) 1 1|1 1 L 1 1 Temporary
House,
Shooting
_ Complex
-1 1 1 1 1 1 111 1 Antonobile
Servicing
Q0-L 243 1 T ] 1 11 1 I | Mosque.
_ DWARA
120-150 ) 1 1|1 ]1]1 1|1 |1 1 l 1 j Vep Garden
150-180 [ 1 gy (] | | I |1 | Bndpe Canal
TRO=2 1100 1 H 111 1 i 1 l 1 L 1 Heomesicad,
I Numery
210-240 | L 1 (1] 1 1 ] 1 1 Homestead
230-270 |} 1 [1}1 1 | ] 1 1 Ty UrsCry
270-300 | 1 1 |1 1 |1 1 11 l Market
30330 |1 1 1 1|1 L | Market
F3]-361) 1 1 1 ] | ] Ganmenis
3601-3490 l 1 1 1 1 Restaurent
390420 1 | 1 1 Automaobile
Show Room
4 204350 1 | 1 1 | Housing
Apparimeni
430480 1 | 1] 1 | 1 1 Shops
JARO=T HY I 1 1 l 1 Antomoble
Servicing.
Show Rooms
S10-540) 1 l 111 1 1 1 Sarkels
3403-570) 1 1 1 l L Mhctal
Indusines
570-000 1 l 1 {1 1|1 1 I'ravel
Apeacy
G0-630 ] 1 1 1|1 l Garments,
Laboratory
Show Room
a3 -6060 ] 1 _ 111 l Garments
Ha()-50) 1 1 1 1] | 1 Chemaeal
' Indusirics
a90-TH 1 1 1 1 1 1 Industnat
Buildings
Fa0-730 1 1 11 1 1 | Factory,
: _ Industry
| Tolal W7 e |5 |22 |10 [& |5 |a [0 ]2 125 25|23

Legend: L1=Low land, SPS=Semipermanent Structure, PS= Permanent Structure,
I'L=Fallow land, UR=Unmetteled Road, MR=Melteled Road, HS=Homc Stcad,

EP=FEleciric post, L=Lefl, K=Right
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2.4.2 Amin Bazar DRS to TTC Mirpur {Section 1)

The main features, which are available on both the sides of this Section are market, brick
ticlds, the Turag river, small canals, agricultural fields, shops, semi pucea and permanent
residential buildings, bus terminal, cattle market, automobile servicing and filhng

stations etc, These features are broadly illustrated in Table 2 4.

From (abtali Cartle market solid waste is generaied and dumped indiscriminately, and
which pollute nearby surface water sources causcs frequent health hazard to the people.
From surroundings brickfields serious air pollution is occurred by the emission of
suspended particulate matter, COs, SO, NOyx etc. In the Bus terminal frequent traffic
and public movement creates public nuisance through emissiwon of green house gases,

dust and severe noise, etc

From this survey data it is concluded that the project area is mostly built up except part
of Amin bazar to TTC section and Tongi to Gazipur section This two areas lie at the
urban fiinge and the land 1s of agricultural nature and also used for brick lields. The gas
pipeline is passed along two ecologically important areas namely Ramna Park and
Osmany Uddan It is also passed through the most environmentally polluted area,

Hazarbag
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Table 2.4: Land Use Features From Aminbazar DRS to TTC (Section 1)

hslmee LT 8PS | PS BF UR | MR | HS pp 1D | BT | REMARKS
M) L [R [L]RL JRILTR|L[R[LIRIL JRIL | R |L|R[L[R
DRE-30 l 1 1 | 11 Hoar
3000 1 L | 1
G- 1 1 1 | l Brick sales cenire
O0-124 I _ | |1
120150 | 1 Brdge canal
150-1480 1 1 1 | | 1
150-2 168 1 1 1|t | 1
210-240 L i 1|1 | 1
20270 % |1 | [ 1 1
2T0-3404) 4 L ] B|1 |1 Market
300-330) 1 1 |11 |1 Markel
330-370 | | N I
370-4404) 1 1 | 1 1 1
100-434) I |1 1 1 |1
430-470 E _ - T L |1 Bridge
470-500 T | |1 _ 1 K
S00-53) - 1 l 1 |1 Brick sales centre
3305601 | 1] 1 | 1L |1 ||| Schoal
S64=554) | 1 |1 1 1] 1 1 MMosque
SUL-60H) 1 11 1 11 1
620-630 1 1 1 [1]1 Turag Buver Bridge
(A0-GRD 1 _ 1L 1 "Track depol
R-TH) | | EBndge
T2A-TA) 1 | 1 Ciema Hall Cow
market
TA-7RI) - 1 1 1
TEO-B10 1 1 Embankment
210-840 1 ]l 1
RH-RT0 1 1 — I Market
H0-800 1 1 1 Mlarket
B0-B30 1 1 1| Markel, Bus (ernmunal
B3-R00 1 | l warket
Bol)-Ba) 1 1 1 Sarket
390-920 l 1 l Market, workshop
G20-950 . 1 1 L Workshop
930-980 l 1 J1 1 _
10180-10-H) 1 L 1 DESA
1030-1070 1 1 1 1 School, Mosque
1100-1TH] | 1 1 l
1130-116d) 1 1 1 l
1160-122) | 1 Workshaop
1220-135%0 | | 1 Ladies TTC. Ditch
1250- 1250 1 | 1 Palice Bas
128013140 | R . ’ HURL TIC
I otal 13 [ 25 |2 12123 [ 9] 7 )4 21327 ) 8[23 712 | 0)3]1]1

Legend LL=Low land, SPS=5emi permanent Structure, PS=Permanent Siructure,
BF=Brick Field, UR=Unmetteled Road, MR=Metteled Road, HS=Homec Stcad,
PP=Power post, TD=Track Depot, BT=Bus Terminal, I.=].eft, R=Right



2.5 Major Cumﬁonents of the Projeci

The majur components of the projects are stipulated as bolow:
i} Pipeline routes survey,

i1} Clearance from Dok,

iii) Detail Drawing and Desicn;

v} Procurement of matenals;

1v) Clearance from DCC and RHD;

vi) Pipeline construction

vii) Testing and commissioning

viil) Opcration and Maintenance

13



CHAPTER-03 : DESCRIPTION OF THE ENVIRONMENT

3.1 Introduction

Baseline data on environment is imponant to understand existing physical, biclogical,
cultural and social environmental characteristics This information forms the basis to
analyze the probable impacts of the project activities, Manly there are lwo principal

objectives in ¢xamining and defining the existing environment.

a. To recoenize potential environmental impacts ol the project and cnable
mitigation measures to be wdentified.

b. To provide a base line against which environmental condition in the
future pruject may be measured, and io document condition which
were either existing or developing before the intreduction of the project

and not due to the project

3.2 Physical Envirunn-lllan[

3.2.1 Climate

The project area has a iropical monsoon climale The relevant climatic data of the project
site 15 located at Tejgaon, Dhaka (23°46' North 90°23' East). Different meteorulogical
data like rainfall, temperature, relative hurmdity; wind speeds and air quality arc

deseribed in the following subsections,

Precipitation

The general pattern ol precipilation {which consists entirely of rain) follows the monsoen
pattern with the cooler, dricr months of November to March, increasing rains in Apnl
and May and highcst rainfall in the summer months of June to September when the
prevailing wind direction from the southwest brings meisture laden air from Bay of
Bengal, Average monthly rainfall values for Dhaka for the year 2000 are given in Table
3.1, Dunng the year 2000, the highesi average rainfall of 420 mm occurred in June,
whercas there was only 3 mm rawnfall in December, Rainfall patterns in the project area
likely to be slightly gher than that of Dhaka, Total 2039 mm of ranfall was oceurred in
the ycarlzﬂﬂﬂ :
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The cool secasan in Bangladesh coincid;:s with the period ol lowest precipitation, where
highest precipilation occurs in the wet season. As a rosult of the gregter cloud cover
during the wet season, average hours of sunshine arc least between June 1o Septecmber at
about 3 hours a day it is higher ingidence of cloud cover has great significance for the

stability of the atmosphere and hence dispersion of atmosphenc pollutants

Temperature

The temperature of the country has the relationship with the period of rainfall In general,
cool scasons ceincide with the period of lowest rainfall, Table 3.1 shows the monthly
average mean maximum and minimum temperature at Dhaka for the year 2000 During
this periocd maximum average temperature of 33 3°C was obscrved in Apnl and

IMinimum average temperature was 12.8°C in January

Humidity

As would be expected, humidity dunng the wel season are significantly higher, as shown
i Table 4.1 than those occurring at other times of the year. Maximum relative humidity
for Dhaka was found as 85% in the month of June, July and August, 2000 whereas

minimum relative hurmidify ware 50% in the month of March 2000,
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Table-3.1:

Temperature (Mcean, Maximum and Minimum), Flumidity,

Rainfall and others for Dhaka for the year 2000

Month |Mean |[Max Min Humidity | Wind |SunShine |Solar Rad. [Evap. |Rainfal
Temp |1ecmp Femp |{%%) Spad.  |(Llowrs)  [(MI/m2/d) (1o (mm/
My [P C) {m/s) {mm/d) |month)
lan R4 |25 6 128 a4 030 (8.8 16.5 228 15
Fib 21.4 278 15 G3 (.30 86 18%.3 2 8% 21
Mvlar 258 322 24 pels) 050 5.8 209 403 54
Apr 289 (333 233 70 060 (79 213 4. 56 103
May 28,9 320K 244 i) I'[J,3U o9 203 4,35 253
June 284 31.7 256 w5 (1.3} 4.7 17.1 376 4211
July |2§i.4 311 26 1 825 0.3 (4.5 1a.7 367 405
Aug 285 (301 261 B3 030 (4.5 16.3 3.56 324
Sep 287 (31.7 26,1 84 0,300 [5.] 14,1 3.47 256
el 272 31.1 |23.9 T (.20 7.2 17.2 332 153
Mo 237 ar, 200 i (.36 "4 164 271 27
Tec 123 (261 134 T4 020 |86 L5 5 209 3
Ave 236|303 121 4 73 0.33 |7 177 3.39
Tolul 20139
{raintall)

Altitnde: 8 metal(s} above M.S L.

Source: FAQ CLIMWAT 2000

Wind Speeds

Obscrvation data of wind speeds made at ‘I cjzaon, Dhaka for the year 2000 is prescnted
in Table4, 1 The predominant wind directions at the weather station closest to the project
sile (1 e, Dhaka} are [rom the south and southeasi. From November to February the wind
dircctions are from north to nertheast and from March to Ocicber it is from south to
sputheast. From the Table 4.1 it can be observed that the wind speed is higher in March
and April, which 15 0.50.m/s and 0 60 m/s respectively and for the month October and

December the wind speed is lowest, which is O 20 mfs

3.2.2 Topography
Topographically, the (Dhaka city} project area is almost flal, with many depressions,
bounded by rivers on all four sides. The surface elevation of the city ranges between 1.7

and 14 metres above mean sea level, but 1s generally around 6.5 metres

The depressions and abandoned channels are dominated by organic clay and peat, The

main part of the city lies either on Madhupur Clay, old natural levees, ligh flood plains
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or tilled-in gullies. The Madhupur Clay, with its average thickness ol 8 metires, consists
of over-consolidated clay sill and is underlain by the Plio-Pleistocene Dupi Tila

Formation. Most depressions and channels are techmically controlied,

3.2.3 Geology and Soil

Dhaka City lies on the southeastern corner of Madhupur Tract along the Buriganga
River. This tract is made of sediments of Pleistocene age, which is underlain by the Plio-
Pleistocene Dupi Tila Formation. The Madhupur Tract is bounded by the Ganges flood
plain in the south, the Brahmaputra-Meghna {lood Elain in the east, the Brahmaputra

flood plain in the north and the Jamuna fiood plain in the west

In Dhaka city, silt and clay are prominent in the upper layer of the soil having an
approximate thickness of 10 to 20m. Sands occupy the major portion of the lower
deposits. The soils of the project area fall into three main classes namely the red clay of
Modhupur Tract, the ordinary beel clay and the marsh clay & peat The red clay when
dry is cxtremely hard and becomes shippery rather than sofi when cxposed to rain The
beel clay is stiff clay deposited on the bottoms and edges of beels. It is most common in
the natural canals ana along the nivers and in many places mixed with the decayed
remains of aguatic plants. Thns clay 15 sofi in nature, Marsh clay & peat are common in
beel and in structurally controlled depressions The soill of Dhaka city is clay layer at the

top followed by fine sand and silt layer at a depth of about 50m

3.2.4  Scismicity

Dhaka City falls in earthquake zone - T of the seismic-zoning map of Bangladesh
(IFigurc 4.3). The probable maximum mtensity predicated lor this zone is 6 0 to & § with
a seismic coefficient of 0.05 (Geological survey ol Bangiadeh, pers Comm., 1979). The
country 1% divided inte ituce Scismic Zones with respect to the ranges of seismic co-

clficicnt. Zone-l as the most severe and zone-TIT the least severe.

3.2.5 River Sysiem
The rivers that lie within the project arca are mainly Turag, Bunganga, Balu, Tongi
Khal Sitalakhya River and a number of drainage canals that carries effluents from the

entire Dhaka city.
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32.6 Sorface Water Quality

Most surface water bodies contained elevated levels of fecal bacteria Deparment
of Lnvironment carmes out surface water lests al some selected peints all over
Rangladesh including the rivers around the Dhaka city. Table 3 2 present concentration

of heavy metals in the fiver and drainage khals of the project.

Table 3.2 : Concentration of Heavy Metal of Surrounding Rivers and

Drainage Khal

Concentration in mg/l

Heavy Buripga |Burigangs|Bouriganaga |Turag |(Lakhya Balu |Recomme

Metal i River River Rivers [River River |nded
River |Chandni |Hararibagh |Amin |Saidabad Lirani |Valoe for
Friend |(zhal Tannery Bazar |SWID EKhal |Drinkinga
ship Watcr Area - Intake I'¢. Water
Bridge |'Works

Al 327 5.396 3262 L8384 |2 952 2166 (02

d (1.0]4 0.0065 0,00 [IEYNE. 0 006 v.ous |0 005

Ca 0036|0006 0232 (.11 (L0228 03,0224 ({105

Ph NI 025 147 0394 [0074 ND 0.5

Hg Q.0021 |[Oadle o033 0,005 oon32 000l 0001

S {H001 NI £ 006 d.0002 |0 005 N 001

£n 56 [O%g 0402 1.2 0 246 1.122 |5

ND=Not Detectable
Source: Tmproved Sanitation Project, Execotive Summary DWASA

The results present an alarming situation ol the rivers water quality for the dry peried.
ﬁ;purt of the BOD conceniralion of above 400 mg/l, the concentration of heavy metals is

reported as presented in the Table 3.2,

3.2.7 fGround Waler Qualily

Ground water is abstracted by deep tube wells of Dhaka Waler Supply and Sewerage
Authority {DWASA), The chance of ground waler contamination is less duc to
presence of thick impermeable clay ayer overlying the aquifer Table 3.3 present water

quality data of some deep tube well of DWASA
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Table 3.3 : IS5 I'roject-Results of Water quality Survey {November
2003} (Deep Tubewell for Drinking Water)

Location Decp Deep Deep Admissible
Tubewell  |Tubewell |Tubewell Concentration
#03 #13 H16 per Envirommental
Parameter Law
BOD; (g1 7.50 - 0,20
COD g/ 10 00 710 0.30 003
Ce {mgMy Hill - 0,05
Cd {mg/l) Nill Nill .01
Ph (mgM) 11,027 il .03
n {mg1) 0.300 0,606 501}
M {mg) 7.15 1224 30.00
Fe {mg) - 017 - 014 030G
ki (mgM) - (N3 0,20 {10
Ny - |{1ng.-'1}| - 010 0.30 L6 530
WO . |{1r|.g."1}| - 0003 0.002 =1
Total Coliform |{mg.-‘1) - 300 200 000

3.2.8  Air Quality

In Bangladesh urban air pollution 1s worsening rapidly due to upward trends in vehicle
ownership and use of tow-stroke engine vehicles, Four pollutants suspended pariculate
matter (SPM), carbon monoade (CO), sulfur doxide (802), and air-borme lead-pose
signilicant air pollution problems, and have major public health inmpacts In particular,
SPM levels in Dhaka range from 2 to 4 times Bangladesh standards, but up to 12 times
worse than WHO guidelines in the most heavily polluted comiercial locations in Dhaka
Ambient 50z levels arc necarly five times national standards in commercial area, and

nearly ten times above WHO guidelines.

Air Quality Standards
Table 3.4 lists air quality standards adopted in Bangladesh, World  IFlealth
Organization Standards, and National Ambient Air Quality Standards adopted in the US

tor comparison,
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Table 3.4 : Air Quality Standard-s

Std |SPM SO cO NO Land use
S00pg/m’  |120pgan’ Smgfim3 100pgm” Industrial
400ugim”  {100pgAn’ Smigdm3 100pg/m’ Commerelal

% 200ugm® {sopg/m?’ 2mg/m3 8Opg/m” Residential

'E}', 100pg/m®  |30pg/m’ - lmg/n3 30pg/m’ Sensitive

3
No 125ug/m 24hr ave [S0mg/ m-30-mon ave. [200pg/m” Lhr  ave | Any
guideline ’ I0muand  Thr  ave [40-50pg/m°anmial

o al this binc 1mg/m® ¥ hr ave, av,

7
150 mg/m® [G.05ppm,3hr  ave. |9 ppm 2™ highest 8 he|(0L,053 ppm annual [Any

7 24 hr yve O ldppm,24hr  awv.jave. ave,

g 60 ugfm’ 003 pprn, antngal

E annual ave |ave

Sources: Depariment of Kavironmend

Dhaka Air Quality

Air pollution in Dhaka 15 a serious public health problem ihat is growing worse as the

population of the city increases from 9 million on 1996 to a projected 15.5 million by

2016 Table 4 5 present air quality data of Dhaka city at different focations, The table

eives analysis sheet of air sample of Thaka city in February-March 2003 at Commercial

Area of difTerent locations: Present status ol air qualily is even worse.
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Table 3.5 : Air Pollution in Dhaka

Sample Location /Station [Ambient Pollutant Concentration pg/m’
SPM N 50,
Farmgate Dhaka | 773,24 226 22 540 08
IMirpur Road (Near Asad Gatc} 1098 8 41.85 543.33
Gulshan P Box 502,58 253 199.43
Purana Paltan 396.24 2.06 242,62
RAJUK 437 87 1.5 441 &7

Svurces; Department of Linvironment

3.2, Noise

Another scrious threat to the quality of'the environment is noise pollution l-lig,h-ilr11;v.=:n:=.it1«r
sound, such as that emitted by machines used {or excavating carth and welding pipes, for
long periods of time is disturbing and potentially damaging to nearby human populations
and wildlifc When continued for long periods of time it can also permanently damage
the hearing of workers engaged in the area. While 50 db (dccibels) creates severe
discomfort, 85db is usually nattered as the crilical level for car damage. The
Envirenmental Quality Standards for Bangladesh (DOE, 1591} have set noise guidelines
for industrial sites in Bangladesh. According to this standard, noise level should not
exceed 75db in the daytime and 70db at mght, Table 3 6 presents noise level standards of
Bangladesh, Table 3.7 and Table 3.8 present ambicnt noisc level at specific jocations of
Dhaka City The data show that for scnsitive arcas like hospitals and schools the ambient

noise level 18 much higher than the allowable limits.
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Table 3.6 : Standard ¥alues for Noise

Area Calegory Linit Standard Valve
’ Day Time Night Time
A dida 43 33
B dB3a a0 i}
C dBa G0 50
D dBa 70 &0
E dl3a 73 FLU

Note: A = Sensitive arcas where quictness is specially required like
hospital, education institute etc
13 = Mostly residential
(= Considerably for residential purposes and also for
commearcial/industrial purpose
2= Commercial area
I:= Industrial arca
Source: Deparmment of Environment

Table 3.7 + Noise Levels in Dhokn

Location [ Sonnd Level (d13)

Commercial Areas (standard limit 70 dB)
Motijheel 76
Farmagate &0
New Market o0
Gulshan ’ 75
Shapla Chaltar 76
Hajuk Avenue i
Mohakhal Bus Stand 75
Shyvamoly g0
GPO 75
Svdabad Bus Stand : 75
Mohakhali Rail Crossing 72
Banglamotor 83
Kamlapur Railway Station 88
Commercial Areas (standard limit 70 dI3) 72
Sensitive Arcas (standard limit 45 dB)
Shaheen College 62
Titumir College 68
ICDDRB 65
Dhaka Medical College - 62
BSMMLUI (PP (5. Hospital) 70
Kakrail Maosque 71
5haid Showrawardi Hospital 68
Katabone Maosque &5

Source ' Department of Environment, 2000
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‘Table 3.8 : Typical Road-side Noise Measurements

Location Maximuam (dBA) {Minimum (dBA) |Measurement time
Farmgate . a7 69 35 min
Shabagh 101 66 50 min
Gulshan Circle 2 112 72 2] min
Manik mia avenue 106 Gl 20 min
GPO Circle 116 77 32 min

3.3 Ecological Resources

3.3.1 TIntroduction
This section of the report deals with flora of the project area. The study arca (Dhaka

City) is rich in plant diversity, The ecological settings of the project areas are mostly

wetland, homestead and roadside vegetahion, elc

The ympact on ecological parameters viz flora is considered senously in the project area
This report is prepared on the basis of ficid trip, available published and unpublished

inlormation

3.3.2 Homestead Vegetation
Homestead vegetation bas a posttive ellect on improvement in soil moisture through
shading and mulching process. Trees growing at homesteads also ensure easy access o

the fuel wood, fodder and otber products Thus, it reduces the pressure on forestlands

A large number of multipurposc trees (froit, timber, fodder, medicine) are grown in the
project arca ‘| he most common among them are mango- (Mangifera indica), jackfruit-
(Artocarpus heterophllus), lecmon- {Citrus sp.), banana- (Musa sp.), Korai- {Alblzia
. procera), berry- (Syzygium cumini), plum- (Zizyphus sp.) etc. Table A-1 (Appendix-A)

provides a list of imponant trees and shrubs found 1n the project area.
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3.3.3 TRoadside vegetation,

10-15 famities of the plant species are present in the study area. These are; (Granuneae,
Leguminosac, Moraccae, Myrtaceac, Cyperaceac, Luphorbiaceac, Rutaccace, Solanaccac,
Labiatac, Rubiaccae, Malvaceae, Compositae, etc. The most common roadside plantation
trees arc Sisso-(Daibergia sissoo), Mahogoney-(Sweitoma  mahagom), Katanote-
{Arnaranthus  spinosus), Apang-{Achyranthus aspera), Chorekanta<{(Chrysopogen
aciculatus), J agadumur-(Ficus glomoreta), Swetadrun-{Leacus lavendulifolia), Tulsi-
{Ocimum sanclum), Titbegun-{Solanum indicum), Benna-(Vetcveria zizaniuide:s], Bot-
(Ficus benghalensis) ctic Table A-2 {Appendix-A) shows the hist of plant spectes in the

roadsidcs and their uses.

3.3.4 Wetland Flora

Wetland flora play a vital role for hodiversity conservation The welland‘ hahitat
characterized by anaerobic condition, which inhabil normal plant growlh The wettand
flora of the project area is hsted in Table A-3 (Appendix-A) The projcct arca supports
two types of wetland eg, {a) Permanent wetland and (b} Seascnal wetland The
permanent wetland tncludes rivers and perennial water bedics The permanent wetland
provides reluge and shelter for the most of the aquatic flora. The seasonal wetland serves

as the cultivated land.

3.3.5 Aquatic Flora
Aquatic flora in the project area can be divided into communities based on

a set of environmental conditions The communitics are as follows:
+  Free-floating plants

«  Sub merged Aoating

- TRooted foating plants

»  Sedpes and meadows .

»  Marginal vegetation
The tree-floating plant community is common in the project area. Kochuripana

{Fichhoma ctasipes) 15 the single mosi donunant specics followed by Indurkunipana

{Salvima cuculata), and Khudipdna {Lemna perpusilla), Topapana {pislia stratotes). The
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submerged plant community 15 one of the prevalent plant types in the area. The species
composition of the community differs between the permanent and the seasonal wetlands
Jhangi {Hydrila verlicillaia), Patajhangi (Vallisnema spirallis), are the most common in
perennials water bodies The rooted floating community 18 a dominant plant type in some
wetlands. Dominant families are Nymphaeaceae and Gentianaceae. At the present level
Nymphaea nouchali, is the most abundani and commeon

Sedges and mecadows are acetones consisiing of amphibian plants. The dorminant families
in this community are Cyperaceae and Gramineae. At the species level, Mutha (Cyperus
rolundas], Chechra (Scirpus articuiatus), Dhol kaimi (Ipomoea fistulosa], Persicaria

hydropiper, Enhydra fucluanco. Eclipia alba, are also very comman,

3.4 Socio-cconomic Profile

3.4.1 Project Location

For analyzing the existing soclo-cconomic profile e the existing socio-cconomic
environment of the project, delincation of locaton of the project is very important. The
project location as stated in tile project proforma is the greater Dhaka city The stated 23
gas pipe laying sactiuml-; indicate thal the project areca lics within the Dhaka Cuy
Corporation, Tongi Municipal area and a part of the Savar thana (Aminbazar). The
catchment area of the project is under the Statistical Metropolitan Area covering from
Narayangonj to Gazipur and Savar, which treated as the catchment arca of the CNG user

transport,

However, out of the 23 sections of the proposed pipe hne for CNG project, 2 Scctions
namely (a} Aminbazar to TTC including Turag River crossing (Section -1} and (b}
Tejgaon TBS/DRS to Nabisco crossing (Tegjgaon Indusirial Area) (Section -12) are

selected for detail information as two sample Sections.
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3.4.2 Population and Composiiion

The project influenced area ie. the Statistical Metropolitan Area of Dhaka city  is
comprised of 962 Mahallas of 172 Wards 1n 27 Upazile/Thanas of Dhaka Culy
Corporation, Narayangenj Municipalily, Kadamrasul Mumcipality, savar Municipality,

Tong Municipabity, Gazipur Municipality and other urban areas

The population of the Dhaka Statistical Mctropolitan Area is about a core (9,912,908}
comprised of 5,475,654 (55%) male and 4,437,254 (45%) female The area has a tolal of
2,089 336 households The sex ratip 15 123.4% and average heusehold size is 4.7. The
project pipe laying arca is mainiyl within the Dhaka City Corporation area and Tongi
Municipal Arca Population of this area is much lower than the Dhaka SMA area which
15 5,659 951 in 1,174,046 households having an average househeld size of 4 8 and sex
ratio of 129.9%.

The population composition of the 2 sample scctions {Aminbazar to TTC and ‘I'ijgaon

TIIS/ARS o Nabisco crossing 15 presented 1in Table 3 12

Toble 3.9 ; Household and Population of the 2 Sections (Aminbazar
to TTC and Tejgaon)

Hection YWard no. [ Total Avp (Bex  |Population
{1991 ITouse Population by 5ex  |HH |[Ratio [(%4) by
COomSus) hold size (%) |Religion
Uotal |Male |Femul Mu (Hin |(hh
e slim|du |ers
a)y Aminbazar |07 Mirpur 1149 69434 41803 (27631 |60 1513 (95 |4 1
(LI R T 100 &) 4100
ToAminbarar (3942 28370 18347 (11023 |75 (1664 |99 |1 0
Vo _ 00 |62 38
Sub- Lotal %o 15432 98804 |60150 38654 (64 |1643 |96 |3 l
1610 &1 39
b Tygaon|7] Tejgaon D730 (52302 [3ZUET 19315 a7 (2 l
TBSDRS to|%e . 14+ |63 37
MNabisco
CTOLAITIY
Tolal 23711 (13110693137 (57269 |60 |1607 |97 |2 1
B 104 62 38

source: Bangladesh Populaton Census (2002 lReport,
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3.4.3 FEmployment

Lmployment aspects of the 2 sample Seclions {Aminbazar to TTC and T¢jeaon
Industrial Area) of the proposed project as reported in the Population Census {2002)
Report of Dhaka zila, BBS 15 shown in Table 3,13 which shows that 23% are cagaged in
household works, 18% are not working 11% in business, 1126 in industry, 8% in
iransport and communication, 2% are lmkin-g (or work, 1% in agriculture, less than 1%

in water, clectricity and pas scrvices, 2% in construction, 1% in scrvice and 25% others.

Table 3.10 : Main Activity of the Population 10 years and over of the

2 Sections

Aminbazar to TTC (Section 1} | Tejgaon TBS/ DRS | Grand Total
Muin Activity  [p7 Mirpur T6 Amin Sub Total |t0 Nabisce Crossing| (2 Sections)
hasar {Section 12}

No. % |Ne. |% [N %o Nao. e Nn. S
Houschold work | 13004 |24 (3950 |26 |18054 |23 7365 18 26319 23
Mol working 10935 |20 (2837 |12 17708 |18 (EIPL 17 20447 15
Business 7143 13 (197 U 9153 12 3212 H 12365 1
Industrey TRo 2 3333 |13 4119 ] #210 Ly 12324 1
Transpxom 4615 v 1237 |5 5852 R I0la g 9408 )
Comumunication -
Construciion 1005 12 183 1 1188 (2 #5360 2 2044 2
Looking [or|Bis 2 175 1 1073 ; H12 2 1385 2
work
Senice 474 1 ) 1004 1 57K | 477 1 1055 1
Agneuliure 838 2 |563 |2 1421 |2 130 ] 1351 1
Wiler Elegingdy, | 110 1 30 l 146 It 277 L 123 0
(ras
Oihgry 13343 |25 G387 |28 19030 (26 BTa5 12 pEchE 25
Tatal 5311 100 (22771 (1000 [ TR1R2 (10} 1418 116571 | 100

Source Bangladesh Popufation Censes (2002) Report,
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3.4.4

Main Source ol Income

The main source of income of the households of the 2 sample Sections of the proposed

project as per 2002 population census report is shown in Table 3 14, which shows that

34% are employees, 23% arc businessmen, 13% are enpaged in transport sector, 4% non-

agricultural labour, 3% from agniculiure, 3% from construction and 20% from other

BOUTCES,

Tnble 3.11 : Houscholds in Dwelling units by Main Sourcc of Income

ol 2 Sections

Section Ward [Total Main source of Income
no. (1991 |House
census} |holds
Apri  [Non-Apri {Busi- (Cons- | Trans |[Empl [Other
culiure |culture MESH truction (port |oyee
lahour
al Anunbazar to|07 Mrpor (10835 (158 278 216|425 1834 |53393 11951
TTC %a 1Y) 1 3 26 4 17 il 18
6 3922 360 399 1282 |61 358 ladd |18
Aminbasar | 104 g Lk 33 2 Yy 16 21
T
snb-1otal i 14777 (518 a7 3098|486 19z 4037|2764
L3 4 5 28 3 15 27 19
b-} Tejgaon TBSS71 Tejgamn- K353 k] 196 1326|109 £54  |3904 11836
DRS lo Wabisco|% 100 1 2 L& 2 1t 47 22
CLOSELNE
Total % 23130 |386 %73 5424|633 Mas (7941 (40605
1404 3 4 23 3 13 34 20

Soutce: Bangladesh Populafion Census (2002) Reporn

3.4.5 Water Supply and Sanitation

Dhaka Watcr Supply and Sewerage (WASA) Authority 15 engaged [or water supply and

sewerage system of Dhaka city As per DWASA Management Information Repor,

February, 2002. Water Reguirement and Water Production nformation have been

presented in Table 4 15, Tt snows that against the daily demand of 1800 million litre

water per day, DWASA's daily production is 1210 million litre water per days resulting

in & deficit of 590 million litre of water.
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Table 3.12 : Water Requirement and Waler Production

D ASA No. of Witer Production Estimatesd Waler Witer Shortage/
Fomes DTwW WILD Requiremenl WiLD Surplus () MLD
] L 209 300 -170
DWW 21
1 Rl ¢ 123 i) -197
171 59 139 2L -2
124 71 210 300 =50
A 6d 238 215 + 23
VI T 188 270 -H2
Marayangan 1 : 13 B3 -33
I MWW 2] 19
Total s3 1211 1R =54
Iww

Source’ MIS Reporl, DWASA T'echruary 2002

It is reported by WASA through newspaper that against the demand of 160 core litre of

waler, WASA at present can supply 115 core litre daily, Saidabad Water Treatment
Plani able 1o add another 22 core litre per day. The scwerage system of DWASA
covered only about 35% of the population in 25% arca of the city. Water supply and
sanitation facilitics of the 2 sections are prescnted in Table 3,16, which shows that 51%
households use tap water, 47% lubewell and 2% others. Again 51% households use

samitary and 49% usc non-sanitary latrines.

Table 3.13 : Households in Dwelling Units by Source of Drinking
Water, Toilet Facility and Availability of Electricity

Secction Ward no.  [Total  |Scurce of Drinking| Loilet facility 1Tauschold
house  |Water with
[holder Elcciricity
Tap Tubc |Cihers | Sanitary  |Others
will
a) Anunbacar 10|07 Mirpur  |[VI855 (4357 (6179|119 |G3EY 266 9157
TTC {%0) flo0y  |(42) (57 (D (61} 3m (Rd)
T 3922 14 IRRE |20 12 29 2721
Aminbiear ({100 (1 (98 |(1) {26} () (G4
(%)
Sub-inlal 14777 (4571 LODGT | 139 T34l 7186 1184649
: 10y 30y - [(6R) (N (313} {493 0
biTgjgaon LDRS|71 Tejgaon |B333 7251 |877 |5 4280 4073 684
o Nabisca (%) fLO0y  HRT (U 03 (31) (4 (68}
£rOS5INe
Total 23130 |11822 [10944 (144 (11871 (51311259 L7553
(logy (31D 47 {2 (44 (70}

Sonrce: Bangladest Populatian Census (2002) Keport.
Mote : Fipures 1n parenthesis represent percentages with respeet to talal houscholds.
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3.4.6 Power Sources

The Dhaka city people are getting power supply from the Dhaka Electric Supply
Authority (DESA), a subsidiary of the Bangladesh Power Development Board (BPDB).
The coumtry's total power generation capacity is about 3500 MW dally against the
demand of about 4100 MW During summer, the overall power consumption jumps by
additional 400 to 500 M’I\Ns and PDB faces a difficult situation to mect this increasing
demand cvery year. Household level use of electricity by the 2 selected seclions of
Aminbazar to TTC and Tejgaon Industnal area are prescnted in Table 3.16, which shows
that 76% has electricity facility in thewr houses but the remaining 24% households have

na the electricity facilities although they live in the capital city

3.4.7 Industrics

Within the CNG gas pipe taying project arca, there are several industrial area which are
(1) Hazaribagh Tennery area (2) Tejgaon Industpial area and (3) Tongi Industnal area.
Besides these specific industrial areas, there are innumerable small scale and householod
level unils operating in different parts of Dhaka city. These are mainly plastic industries,
bakery and biscuit factory, small scale iron workshops, transport vehicle maintenance

workshops, welding shops etc

3.48 Transport

Dhaka city as the capital city is well connected by air, water, rail and road transport
network with other pars of the country.’ This network is opcrated by air from Zia
International Airport, by river from Sadarghal Launch ‘1erminal, by rail ffom Kamlapur
Railway Station and by road from mainly 4 Bus Terminals located at Gabtali, Gulistan,
Mahakhaii and Sardabad The internal transportalion within the city 18 mainly operated
by read transponis - both non-motorized and moterized ones. Rickshaw and rickshaw van

contribute major portion of the transport network

Traffic congestion at different locations at the peak hours of the day 15 normal

phenomena and is increasing day by day Lor solving the problems, Urban Transport
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Projcct is planning  and implementing different measures including over-bridges and
flyovers at different locations, controlling and stopping plying of slow moving rickshaws

in different roads

Although the total number of vehicles operating in Dhaka city is not large relative to the
human population, visual observation of the main artcrial roadways suggests high levels
of ambient pollutants due to the density of tnlif'f'lc, poor traffic flow and poor maintenance
of the vehicles Therc is a widespread belief that the registered vehicle numbers are low
by 25 1o 50 percent, with a large number of unregistered vehicles plying the roadways

due 1o limited enforcement of registration regulaiions
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CHAPITER -4 : STAKEUOLDER CONSULTATION

1
4.1, Introduction.

Stakeholder c;:rnsultatiun is vital for any development project and a requirement as per
DOE and ADB guidelines for EIA studies. Ellective consultation process plays positive
role in sustainability of any devclopment project like one in question Persons consulled
on random basis include stakeholders of TGTDCL, RPGCL, Secrctary of Transport
Association. Owner of filling stations, CNG scrvice providers, businessman, drivers,
laborer, bus owners, rickshaw puller, etc. The purpose of public consuliation is to
inform local inhabitants/primary stakeholders to make them aware of the project and (o
gather their opinion/suggestions about the proposed development program and later on,
to incorporate such suggesiions during project planning and implementation stages. To
achieve the response of the concerned stakeholders consultations, surveys were carried
out in two selected sample areas which is shown in Appendix-B The opwnion of the

slakcholders are summarized below,

4,1,1 Positive Opinien

The positive opinions of the public consulted are given below.
1. Reduce environmental pollution.

2 Reduce incidence of respiratory and other skin diseases.

3. Use of localiy available natural resource.,

4 Saving of ﬁ}reigri CUTTENCY.

5 More gas use in heavy industr:-,r will reduce cost of products,

6. Fmployment generation, and reduction in transportation cost.
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4.1.2 Negative Opinion

The negative opinions of the public consulted are given below,

1. Impon of spare pan for conversion into CNG system will require  additicnal foreign
CUITEncy

2, Cost of imperred transporl may rise,

3 Hazard duc to accident may be more [atal.
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CHAPTER —5: POTENTIAL ENVIRONMENTAL IMPACTS
AND MITIGATION MEASURES
5.1 Identilication of Potential Impacts
The patential environmental impaets ol the project have been asscssed by considering
the subsequent phases of development activitics namely, pre-construction, construction

and operation.

in the are-construction phase, potential impacis are considered those, which will oceur
during project planning and design or during subsequent phases but are the direct
consequences related to these activities, In the construction phase potential 1mpacts are
thosc that result directly from the construciion activitics (noisc, dust, etc.). In the
operation phase potential impacts are those, which arisc as a consequence of activities

that will be involved in project operation.

Impact identification rtequires an examination of interactions between Imporiant
Lnvironmental Consideration (IECs) and projcct activities as a whole, A number of IECs
have been selected based on DOL's guidehnes, additional available documents and
professional experience. Table 5 1 shows the various aclivitics and potential negative

impacts of the project.



Table 5.1: PProject Activities and Potentinl Negative Impacts

Project Project Potential Tmpact Mitigation Residual Impact
Phasc
Insigni |Small | Mod
Mcant erite
-Disturbance o]+ Careful site selection *
o populaticn
£ [ Dislocation «Plamung and design *
g g =Survey of routc
=z “Directional dnlling
4 » Construction planning
ik Dinage 1o 501l = Soul protection *
Ik :
E ‘[Lossof fertility = Vegolation of slope *
; Lirosion * SUpeT ise CONLActors u
= o » Trench breakers and .
= -3 crows foet
= 5 * Yogclabion
ﬁ J5i Soil Contmunation |- Cavelul working ¥
2 | &
= Employmcul =Fosnse employmenl *
o) opporlunilics policy
Loss of fishencs = Carcful working *
sLoss of use of land |*Comnpensation *
= +Safety ronc
=
% sGreenhonse Gas|+ Mainlemance *
é’ cmissions

The impacts identified in this table arc those, which remain with ihe severity indicated
(insignificant, small or moderate), after the appropriate mitigation has been apphed. The
Pre- mitigation impacts arc ideniificd at the outset of the E1A and these are shown in the

Checklists of potential environmental impacts for gas distribution pipeline construction

in Table C-1 { Appendix-C ).




5.2 Project Impacts and Miligalion Measures
The potential significant environmental impacts as shown 1w the table 53 1 for different
phases of the project, havc been further elaborated in the following sub-sections to

describe the specific mitigation measures

5.2.1 Pre-Construction Thase

The Construction of the 100Km pipeline network within and around Dhaka City under
Dhaka Clcan Fuc! Project not requires any acquisition and/or requisition of land, because
the pipeline is laid thr-::ugh existing DCC and R&H roads, For this DCC and R&H are
paid compensation by TGTDCT. for exwsting rowe cutting. DRS / TBS 15 mnstalled within
acyuired land of TGTDCL.

Impaci

Dwsturbonce o poputation: The new pipeling 15 routed adjacent 1o the existing pipeline.
Detail survey 15 carried out prior to final route selection Howewver, il 15 recommended
that finahzation of the route incorporates explicitly the environmenlal considerations, so

that adverse impact to the nearby population and utilities arc minimized.

Disfocation of communication ard wtilities As continueus linear structured pipelings
have 10 cross all intersecting linear features along the route, thus road, rivers, canals,
water pipe lincs, clectricity and telephane cables are all potentialiy at nisk of disturbance
as a resull of pipeline routing. Areas of land can be rendered un-usable through loss of

access as a result of an insensitive pipeline routing
Mitigation

Snrvey: A soil and land use survey 15 carried out at an appropriate level of detal, along

the route of pipelines during the project planming  phase and an appropnate soil
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conscrvation plan developed. Specific measures addressed n the conservation plan

melude identification of the depth of topsoil.

Stream and River crossing: The detailed route mspection included a detailed sutvey of
water c1ossing aleng the pipeline alignment to determine the appropriate crossing method
(wet or dry} in consultation with the appropriate authorities and with representatives of

the local community,

Lirectional Drilhng: Standard practices for gas pipeline construction is to cross bencath
major roads and rivers using directional drilling to construct the tunnels. interference
with read iraftic is therefore limited to the impact of movements of construction plant and

vehicles I'or Turag river crossing directional drilling was reguired,

Planmmng and Desian' Pipelines 1s designed 10 cause the minimum possible dislocation
of services and loss of productive land area Carcful route selection 15 aim 1o aveid

sensitive locations and to cross services without causing a loss of utility,

5.2.2 Construction Phase

Impacts

Danwge to soil & loss of feriility The pipeline construction requires excavation of trench
into soil, which causcs damage to soil. Potential impacts to soils include compaciton,

erosicn and toss of fertliy,

Wash out of soil above completed pipeline tremch: There have been instances in Dhaka
city of crosion of soil occurring at lecation where the pipeline crosses slopping ground
and the permeable trench backfill allows water [low to concentrate

Distnrbance fo passerhy and traffic There was some disturbance to passerby and traffic

during eonstruetion penod.
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Soif confamination: Short term soil contamination can resull from o1l leaking from plant
and equipment and from materal and [luid wastes from construetion activitics and from

contraclor's camp

Lows of fisheries: Crossing of small rivers by open cut stir up ¢lay and mud 1n the streams.

‘This affects the watcrcourse and downstrcam fishing for a shorl period,

FEmployment apporfimities: Some local people can be employed as drivers and unskilled

workers for the project as temporary basis,

Mitigation

St erosion Soil erosion due to excavation trench for pipeline construction 1s minimized
by avoiding construction during rainy season The duration of construction is kept to a
munimum and the remnstalled pipeline corndor s properly vegetated to minimized

CTOSRION.

Incorporate  trench breakers and crows feer 'The problem of eresion due to a
concenlration of flow within the completed trench back fll is prevented by the
constrirction of trench -hreakers at intervals along a slopimg seciions of pipeline with

crows feel drains to convey waters oul of the trench to dissipate over adjacent ground.

Thrust bormyg method” The pipeline nside Dhaka crossed a number roads. In order to

avoud any discuption for all road crossing, thrust boring method was practiced.

Supervise Contractors Mitigation of soil contamination is in the hands of the contractors,
who is required to produce and comply with site management plans. The operation of
contractors was supervised bry inspectors who are tramed in identification and rutigation

of envirgnmental itnpact.



5.2.3 Post Cunstruclion-lese {Operaiion Phase}

Tmpacts

Since itigation measures for negalive umpacts were incorporated in the plannimg and
design of the project, there are no major impacis during operation {(afer construction) of
the project No disruption is forescen during operation stage as the pipeline 18 a sub
surface one Regular monitoring and maintenance of the project are wn place for avoiding

negative 1mpacts

Loss of use Jand. Potential environmental impacts from the operation of a pipeline are
limited to the loss of utility of land along the pipelne alignment due te the requirement
for a right of way for inspeciors to perrol the line and for operations personnel o gain
access to valve siaiions. A safety zone 19 meter either side of the pipehne is requured

under thé Bangladesh mineral pas safety rules 1o be kept {ree of residences.

Green house gas: The principal effect on the environment from gas 13 hkely to be
coninbution of methane as a green honse pas due to fugilive emissions from fanges.

valves al atmospheric pressure. However, the impact 15 insignificant

Midigation
Sefety zome The safety zone is properly defined and due compensatien are provided Line
petrol man is lired locally, with a resulting beneficial effect on the local economy.

Indicating sign can be used to dentify the path of laid pipe Lines of the project

5.3 Post-construction Monitoring and maintenance (Operation Phase)

Post-construction menitoring i limited to a number of impact paramcters to see the
actual performance of the project. The sources of 16"DN x 140 PSIG, 100 KM gas
pipeline are Nandipara TBS, Tejgaon TBS, Tongt TBS and Aminbazar CGS, This
pipeline gas feeds into Mupur Mazar Road DﬁS, Mirpur DOHS DRS, Mirpur DRS, City
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Centre DRS, Hazaribag DRS and Aminbazar DRS Nandipara. THS has been
commissioned but it has been kcpt ides] Baridhara DRS and Agargaon [JRS has been
installed but will be commissioned later. During operation, monitoring and mamtenance

works arc done by the foliowing staffs of TGTIDCL. .

5.3.1 System Control Section ($CC }

Systern Control Section { SCC ) of Mechamcal Enginecring Service Department
(MES1)) 15 responsible for maintenance of TBS and DRS of this project The team of this
Section inspect and check the working capacity of the regula-tor {active/monitor), meter,
filter separater, inlet & outlet valves and rehef valve of cach TBS and DRS. This team

performs the following inaintenance works.

1 The meter and regulator are replaced when the meter becomes disorder and regulator
fuls |

2 The diaphragm of regulalor is changed when gas flow through regulator 1 shut.

3. Filter carlridges of filer separator 15 changed when maximum allowablc differential
pressurg is  cxceeded in the filer separator

4. The valves of cach DRS and TDS arc checked for proper operation

5 Thus team lakes temperature, pressure and meter reading of each TBS and DRS station

and makes a monthly gas conswnption repott,

"I he team of System Congrol Sectic;n has done the rouline maintenance of Tejgaon TBS,
Tona: TBS and Aminbazar DRS This team has also done emergency maintenance of
Tejzaon TBS and Aminbazar DRS The duration of routing maintenance is three to six
months Table 5.2 describes the routine and emergency mamntenance of TDS and DR5

wlich was done by the Systern Control Team
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Table 52:

The routine and emergency maintenance of THS and DRS

Name of | Reason of Maintenance Time Jub has done
Staiion Daration
Routine Maintenance
Aminbazar | . Flow through regulator | 3 (three) | 1. Regulator daphragms of
DRS was reduced. months regulating runs towards Dhaka
2 Dilferential pressure in have been changed and gas [low
filter separators was through regulator increased
increased 2. Filter cartridges of all the filter
separators have been changed and
differential pressure disappeared
Tejgaon 1 Gas flow reduced and | 3 (three) | 1. Diaphragms of all the
TBS aas flow of ene regulating | months regulators have been changed
run remain closed. | 2 Vilter canridges have been
2. Maxmmum  differential changed.
pressure oceurred In o the
filler scparator
Tong: Gas flow through | & (s1%) 1. Diaphragms of all . the
TS regulators secmed to be | Months regulators have been changed
reduced and unaccepta‘lble 2. Filter carridges have been
pressure differential changed.
occurred 1n the filter
scparator.
Emergency Maintenance
Tejgaon Gas flow through regulator Diaphragm of the regulator has
THS was closed been chanped.
| Aminbazar | Gas  flow through Diaphragms of regulator  has
DRS regulating run  towards been changed.
Dhaka was closed.
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s team has contrbution.to climmate nowse and vibration by proper checking and
mamtenance of DRS, TBS and CGS Noisc and vibration are deinmenial to the
environment. Thus the team plays a vital role of keeping the environment calm, The
team by proper montoring, inspection and maintcnance keep the regulating and
metering stations from blowing out explosive nalural gas directly to the environment,
This provides safely to the cnvironment. So this team plays a pivotal role for ensuring

safety to the environment during gas supply.

5.3.2 'The Customer Metering Section {CMS5)
The Cusiemer Metering Section (CMS) of MESD fabricate and mstall ”MS {or
connecting new CNG filling stations. The CMS team regularly supervise and

muintenance these RMSe. The following works are done by CMS team.

j—

. Fabricate and install Regulating and Metering Station for comnecting new CNG filling

slations

-2

_Clean ihe strainer of RMS when gas flow through regulators seemed to be reduced.

3, The diaphragm of regulator is changed when gﬁs fiow through regulator is closed. -

4. The meter and regulator are replaced when the meter 18 disorder and regulator 1z farled.
5 Previous RMS is changed when hourly gas load 1s mncreased

6 Supervise the RMS and check meter reading, outlel pressure and hourly gas

censumption.

5.3.3 Distribution Department

The emcruency team of Distribution Department regular checks leakages alonyg the
pipeline and takes needed maintenance work. This team ensure hugh quality mainienance
works due to pipeline leakages and Migitive emissions fom flanges, wvalves at

atmospheric pressure, pipeline burst and emission of gases
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5.3.4 Environmental and Snfet_',; Section

Cavironmental and Safety Section of Planming Department carries out the environmenal

monitoring and salety aspect of different CGS, RMS, TBS, DRS and Valve Station. In

order to enhance the occupational health and work safety this Section supervises and

momtors the TBS and DRS of Transmission and Distnbution lines and make a menthly

statinent of health, safety and environment presented 1o Appendix-D. The monthly

supervision and monitonng of the TBS and DRS in 16"DN » 140 PSIG, 100 KM gas

pipeline project by Environmental and Safety Section 1s yet not started Dut it 15 expected

that soon these stations will be brought under such supervision, monitoring and reporling.

5.4 Positive Impact during Operation Thase

Positive impact dunng operation phase are given below’

1

The implementation of the project provides a clean fuel supply for CNG filling
station

This project reduce importing of petroleum products, thereby saving forcign
CUITENCY

T'he number of filling stations with CNG facilities are increased sipmificantly.

The mumber of petro! driven motor vehicles arc converted to enviranment
friendly CNG fuclled ones and make the caprtal Dhaka a pollution free city

Cost of transportations are reduced.

Research had shown that CNG operated cars emitted around 10-20% less carben
dioxide; up to 25% less mitrous oxide, and 80% less carbon monoxide,
nonmethane hydro-carbons, smog fo;ming coussions and virtually no atmosphenc
cmissions of sulphur diosade or small particulate matter in comparison to a
modem catalyzed gasoline car. So the project reduce environmental pollution,
More gas use in heavy mdustry reduce cost of products.

The project meet the exiended demarid of gas n Dhaka city.

The low pressure siluation of the Dhaka city is greatly mibigated with the

inplementalion of the project.
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CHAPIER-6 : ENVIRONMENTAL MANAGEMENT FPLAN

6.1 Imiroduction

The gas pipehne construction works involve massive earth excavation and trenching
works and handling of equipments and materials to supply gas for further
industrialization to the project study arca. 'i"hese aclivities have bolh posiive and
negative impacts on various componcais of the emvironment and 5QCI0-eCOnomic
conditions. An environmental impact assessment was conducted in order to dentily
issues and incorporate measures required to mimmize or mitigate adverse environmental
impacts resulting from the project. The followmng surveys identified the potenlial positive
and nesative project impacts enabling development of the Environmental Management
Plan (EMP}.

- Enmvironmental cendition survey

- S0CIo-CoONMIMIC SUrvey

- Biological resource survey

Landuse survey

The Environmenta! Management Plan (EMP) is neccssary to control environmental and
social impacts by offselting or reducing ihe neeative impacts with mitigalion measures
and enhancing the pesitive impacts within the allocaled funds from the project In
preparanion of the EMP, the above studics were carelully reviewead, the environmental
components and sub-components were identificd and the possible magnitude and nature
of the mpacts and duration of the impacts were assessed. I he functional components of

the EMP? for the project are described in the following Sections.
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6.2 Environmental Monitoring Plan

6.2.1 Organization Aspects

Cxecutive respimﬂibilit}"fﬁr project managemeni commonly mvolves a number of
organizations, each with specific responsibilities for particular aspects during the pre-
constructiom, mnstructie;.n and operation and maintenance phases An important aspect of
environmental managemenl: is the accurnulation of a databasc of environmental
measurements The environmental managpement ieam at an early stage of projeci planning
prepate 4 dctail schedule of management actions required and specific individual

responsibilitics for these actions.

An institutional arrangement was cnsured for conducting cffective and meaningfu!
envitonmental montornng - TGTDCL and Petrobangla have thc mandate to ensure
cnvironmental and safety at all TGTDCL operations. TGTDCL carried out the
environmental menilering duning implementation and operation phases of the project, In
view of the volume of works, TGTDCL appoinied consultants for the environmemtal
monitoring wotk during the implemeriation phase. The team included one Senior
Cnvironment Specialist, .one Socio-cconomist/Resettlement Specialist and one Junieor
Ervironment Engineer. The Semor Environmental Specialist and the Socio-
economist/Resettlememt Specialist have relevant expenience of conduciing ETA They
were responsible for reporting and supervising of overall environmental monitoring
works at the field level. They work intermuttently and have provided service when and
whelre requiil'ed. The Jumor Engineer is respensible to camry out all environmental
mspections and rescitlement 1ssues at the site-level. He 1s based al the site throughout the
construction period.  The Jumor Engineer produces fortmghtly envirenmental and
social  menitoring  report to the  Sr. Fnvironment Specialist and the Socio-
ccanomist/Reselilement Specialist. Senior Environmental Specialist with the assistance
of the Socio-economist/Resetllement Specialist prepare the monthly progress repott, on

the basis of their time-to-time ficld observations as well as on the Jr Enpineer's reperts
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An organizational setup of TGTDCL 1n relation to the FEnvironmental monitoring is
shown in Fig. 6 1.

Board of Directors TGTDCL

Managing Director

R

e P T D S T b T R R R A LA

General Manager (Flanning) E

& Project Manager g

Env, Monilring DOE
Consultant

IFig, 6.1 ; Organogram for Environmental Monitoring
The meniloring and cvaluation of the ELA-related environmental impacts were conlinued

throughout implementation -of the pipeline project, and a desired duration after the

operaiiﬂn of the project. The monitering pmg-ram 15 implemented by TGTDCL
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Data and samples of various environmental parameters were collected by the independent

consuliants The parameters, locations, time and frequency were delermined from time to

time for the collection of samples and data. The contracior performed all tests at the

beginning of the construction to establish the basehne environment so that, later on, the

degree of impacis resulting from construction works is delermined. A tentative list of

measured parameters, sample number and sampling frequency is given m Table 6 1

Table 6.1 : Environmental Monitoring Parameters is Measured under the E1A

Env. Companent

Parameter(s)

Sampling
Number/Year

Remarks

Properts damapes

Property dumages

Dhirng conslruclion

bMooitomg by consulants  and
TGTICL

SO0 = CUTLLTILE

AP 0 the constraction

Ogeasiomal

Montonng by Consultants  and

Hwater logging

manEsmL peLLed

distuption and operation o the TEF] L
praject
Drainape congeston Wgual Inspeclion C ol s dwmg|Montoring by  Consudtant  and

T

Sun lace water Jevel!
navigation

Wisnal Inspection

Conlinuos
flood,

dnng

Idonitoring by Consultants

SuLface weater quality

TDS, COD, BOD, pH,
DO, TSS

2 (During dry  and
IO

Bascline value was cstablished ut
the beginnmg of construction.

Ground water qualily

pH, Fe, Mn, As

1 {during diy season)

Bascline value was established at
the starling of consliuchion

Ihmkmg water

Fo, Mo, As

2 (dunnp iy and

LMK ]

Ttested for cach of
the wmatalicd tubewell

3l

Hueavy metal, ol md
grease

1 [during dry sanc)

Mumber ol samples 15 dependent
om  the 1dentified source  of
pollutum

Mol wistes

Cirumel water quality ot
durnp site

2 [helore slarting and
attcr comsruchon’}

Test ol pround wuter parameter
hefore and afler dumping

Hoad Traffic Arranpoment. safety Comlinuees Momtoring B consultents  and
TGTDCL

Al Mg, SO SPM 2 Mumber of spmples i souce
dependent Baseline value is sl
pror o consrusion

|Houss Nuomse level in b {a) z Sarne as for Aur

Healtly and salcry

[ngpecuon of health and
anfety of labourers and
othery

n the vonstruchion Hicld

Continuons for safcly
and rourine for health

Monitoring by consultants and
TGTDCL

sl
plantaiionaiirecs

load

Viswak inspection

Cecasional

Monitorng by cunsaltants  and

TOTDCL
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6.3 Ohjectives of Environmenial ¥Monitoring

Environmental monnering 18 an essential tool in relation to Environmental Management

as it provides the basic informanon for mational management decisions. The Prnime

Objectives of Monitoring are

- To check whether mitigation and benefit enhancement measures are actually bemng
adopted and are proving elfective m practice.

- I'o prowvide information on the actual nature and extent of impacts and the effectiveness
of the mitigation measures which through a feedback mechanism can be fallen into

account in the planning and execution of similar projects 1 fulure

6.4 Components of the monitoring program

6.4.1 Technical Aspects

The techmcal aspects include the parameters 10 be monitored, metheds of measurement,
location or arca to be covered and frequency and duration of momtering. The parameiers
and selected mdicaters must cover the potential impacis identified in the emvironmental
studies The methods to be chosen for momtoring parameters should be standard
statistical, analyiical or relevamt cost-effective standard methods for measurement of
Impacts. The location, frequency and duration of measurements should be such that the
data obtained are representaiive and sufficient to arrive at definile conclusion regarding

magnitude and trend of impacts

6.4.2  W¥aterials, Supplies and Equipment
The materials, supplies and equipment requiremerts are largely guided by technical
aspects of Jﬁummring The materials supplics, cquipment and personnel requircments

larzely control the budget of the mnnimlring PEORETATL
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6.4.3 Moniloring Adivities, indicators and parameters

Enwironmental monttoring requires a set of indicators that could be comvenently
measured, assessed and evalualed periodically io cstablish trends of impacts The
indicators may be independent or may bc functionally related The physico-chemical,
ecological and human mterest including socio-econormuie ndicators should be well
defined and mutual relationship morning the indicators should be well undersicod. The
monitormg program, 1 view of the posmblel inpacts as assessed earlier, should consider

the indicators for the impaci assessment related to fellowing 1ssues

The mitigation measures for the negative impacts and environmental enhancement for
positive tmpacts are implemented according to the suggestions presented in this reporm.
There are three types of environmental monitering actnaties associated with the project:
pre-gonstruction, construction and post construction. Each of the components are to be
dealt with according to the requirement of .;'.uggcstcd measures, as described in the

following Sub-sections of this reped

6.44 Basc Line Moniloring

This s the collection of a representative set of data to define environmental conditions
prior to commencenent of the project development in the field. Bascline monitoring 1s
undertakenn during the pre-construction phase of the project An early stage in the
planning of a hase ling momitoning program involves deciding what constitutes a valid
hascling data sel m each case. This decision should be made in consultation with the
environmental regulator, who will potentially be the adjudicator or even the protagonist if

there should be subsequent complaints about emvironmental damage due to the project
6.4.5 Compliance Mounitoring

‘This checks whether preseribed aciions have been carried out. This 15 done by visual

observation or checking, coupled wilh enquires. For gas pipeline projects, in general,
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cornpliance montoring s of great imponance; because most of the potential impact for
environmental damage arises at the pre-construction and construction stages of the
project To avowd or minimize these damages, a set of prescnibed actions are to be
suggested in the contract document, the aim of compliance monitoring s to ensurc the

suggested actions are carried out.
On the other hand, measurcment of key indicalors like awr, water, sound and noise

pollution are rarely made n short life distribution pipeline projects, except n special

cases where there s a necd to investigate the above indicators.
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COMPENSATION PLAN

7.1 Introduclion

In order to address all socio-cconomc wssue arising due to the pipeline project, a
compensation plan is prepared following ADDB and DOF. gudeline, It 15 mentioned that
the pipeline projoct not requires permaneni acquisition and requisition of land because the
pipeline was routed adjacent to the existing pipeling through DCC and Ré&cH roads. Titas
Gas T & D Co. Ltd follows the principle of minumum displacement or disturbance to the
hotnestead, properties and other struclures along the Right of Way, Population, assets and
shops were not affected due to this project. So the question of resettlement was not arise
Titas Gas T & 1D Co. Ltd gets road cutting pertnission from Dhaka City Corperation
(DCC) and Roads & Highways Department (RHD) prior 1o commencement of pipe
laying,

7.2 Procedure of Road Cutting Permission and Compensation from DCC
The concermned official TGTDCL applies to the concern zonal Execulive Engincer

describing the area of roads needs to be dug showing the locations in the map

Conditional road culling permission is 1ssued after getting cheques of estimated cost and
25% securily deposit scparately The estimated cosl of compensation for wark 15

presented below,

For 16" diameter pipe line the trench width = I'D_T"Dm

Length of the pipe line under DCC = 85km

Area of paved road (bitumen) ~ = 59500sqm
Ap;lnmvcd rate for paved road culling by DCC = #751k/sqm
Tatal cost required for road restoration = Tk. 52,062,500

‘laka fifty two nullion sixly three thousand
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7.3 Procedure of Road Cutting Permission and Compensation from RHD
A portion of land about 13 km falls under Roads and Highways Department ‘lo lay
pipeline along RMD Roads, TGTDCL applies 1o the Chief Engincer of Roads and

Highways Department including maps showing location of pipeline to be excavated.

The concermned Executive Engincer 1ssuc road cuttmg  permission aller TGTDCL make
pavment of estimated cost and 25% secunty deposit of RHD. Since the alignment of
pipeline follows earthen portion, by the side of RH'D,-unly earthen porlion is affected.

Estimated cost of cempensation for making trench along RHD road is given below,

For 6" diameter pipe line the trench wadth = 0 70m

Length of the pipe line under DCC = 13km

Area of earthen road s = 9l00sqm
Approved rate for paved road cutting by DCC = 207Tk/sq.m
Total cost required for road restoration = Tk 1,883,700
Taka fifiy onc million eight hundred and elghty four 1housand.

7.4 Cost of Summary for Road Damage Restoration
Table-7.1 presents estimated cost of Summary [or road damage restoration,

Table-7.1 : Summary of Estimated Cost

81, Name of the Length Type Rate Total
No, Road (k) ({Th./sq.m) {Tulw)
1 - DCC Road 23 Bitumenous 875 52,063,000
2 RIND Road 13 Earthen 207 1,884 000
Total 53,947,000

Taka fifty three million nine hundred and forty seven thousand only, DCC and R&H are

paid compensation by TGTDCL. for existing route cuiling
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CHAPTLER-8 : CONCLUSION AND RECOMMENDATION

8.1 Conclusion

The consultants appointed by Titas Gas T & D Co. Lid. expected m ther Environmental
Tmpact Assessment thal therc would be no adverse impact afler implementation of 16"
DN x 140 PSIG" 100 km gas pipe hne project In view of my studies, t is found that
existing Flora, funa, population, homestead and assets are not affected by implementation

of this project So there 18 no adverse impact on the envirenment

Tilas Gas T & D Co Ltd. follows the prineiple of numimum displacement or disturbance
to the homestcad, propenties and other structures along the Right of Way. Pepulation,

assets and shops were not affected due to this project.

The Consiruction of the pipclines within and around Dhaka Cily docs not require any
acquisition andfor requisition of land, because the pipeline is located within the
boundaries of the existing gas [acilities which limils the potentia! environmental impact

of the project

Titas Gas Transmission and Distribution Company Limited is in a position to monitor the

envirenmental and safcty aspects of the project.
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8.2 Recommendation
It was possible 10 aveid disturbance of the peeple and vehicles if the project work was

exscuted at night instead of day lime.

Thrust boring could be done instead of open-cut of busy roads during read crossing to

minimize iterruptions.

Tndicating sign can be used to identify the path of laid pipe lines of the project.
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T'able A-1: Homestead Flora in the Project Avea

Native name Scientific name Family 1ahit
Ulatkambal Abroma augusia Sterculiaceac Shrub
Bel Aegre niarrneios Rutaceae Tree
Korol Alhizia procera Leguminosae Tree
Chatim Afstonia scholaris Apocynaceae Tree
IKajubadam Anacardium oceideniale Anacardaceae Tree
Nena, Atafal Annona reticirlato Annonaceae Tree
Supari Areen cafeht Palmae Trec
Kaihal Artocarpus hererophyffus | Moraceae Trec
Kamranga Averrhoa bitinibi Oxalidaceae Shrub
Neem Azadirachia indica Meliaceae Tree
Baria bans Bambusa volgary (Gramincae Tree
Simul |Bombax ceiba Bombacaccae Tree
Tal Borassus fiabellifer Palmae Tree
Polash Bufea monasperma Leguminosae Tree
Swet akond Calofrapis procera Asclepiadiaccae  |Shrub
Papey ('anca papava Caricaceae Shrub
Bandar lathy, sonalu (hssie fistiia Leguminosae Tree
Arborai Cicca acida Euphorbiaceae  |Tree
Kagzi lebu Crirns araniifolia Rulaceae Shrub
Jainbura Catrus grandis Rutaceae Tree
Narikel Cocos nucicera Pafmae Tree
Patabahar Codiaewm varfegata Fuphorbiaceae  |Shrub
Siso Dalbergia sissoo Leguminosae Tree
Krishnachura Delonix regin Leguminosas Tree
Chalta Difienia indica Dillenaceae Tree
Gab Diospyros discolor Ebenaceae Tres
Kania mched: Durania repens Verbenaceae Shrub
Madar Erythrma variegola Leguminosae Tree
Eucalyptus Fucalypus crinodora vlyrtaccae I'ree
Kothbel Feronia lirnonia Rutaceae Trec
Gamar Gmelina arborea Verbenaccae Tree
Kurchi Holarrhena pubescenys Apocynaceae Tree
Tokma Hyptis siaveolens Labiatae Herb
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Table A-1: Homestead Flova in the Project Area (Conid.}

Native name Scientific name Family Habit
Beh Jasmmnun sambac Olaceae shrub
Jagatmadan Justrticia ganderusa Acanthaceae Shrub
| Jarui Lagersirocmia specios Lythidaceas Tree
Lantana Limiana camera Verbinaceae Herb
lHenna plant Lanvsanta specios Lythraceae Tree
Swetadran Leucas Ivendulifphia Labiatae Herb
Am Mangifera indica Anacardiaceae Tree
Datranga Maolastoma malabathneum  {Melaslomaccuo  |Shrub
Ghora mm Melic azaderachia Meliaceae Tree
Bakul Mraniisopy elongs Sapolaceae Tree
Sayma Moringa ofefera Morngaceac Tree
Kacha kola Musa paradisica Musaceae Shrub
Kala Musa sapten m Musaceae Shrub
Tulsi Ocimim sancium Labiatae Herb
Khejur Phoenix sylvestns Palmae Tree
Amlokhi Phyllanthus embiica Euphorbiaceae  |1'rce
Debdaru Polyalihia longifolic Annonaceae Tree
Payara Pyidium quagava Myrtaceas Tres
Dahm Pustica granafim Puniaceas Tree |
Reri, Bherenda Bicinus communds FEuphorbaceae Shrub
Rendi, Raintree Samanca Saman lepuminosae Tree
Asolk haraca asoko Leguminosae Tree
Mehain Swietenia mahagoni . |Meliaceae Tre
Jam Ayzypitm cumin Myntaceag Tree
Tetul Tamarindus indica Legununosae Tree
Shegun Teciona grandis Verbenaceae Tree
Kathadam ferminatia catoppa Combretacaae Tree
Jiban rema orienialis Ulimaccae Trce
Kul Bori ZIZVpes BTN Rhamnacese Tree
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Table A-2 : Roadside Flora in the Project Area

Local name Scientific name Family Habit
Apang Achvrantiies aspera Amaranthaceae |Herb
Tulkuri Agreratunm conveoides  jCompositlae Herb
Korol Albizia procera Leguminosae Tree
Chatim Alstama scholaris Apocynaceae Tree
Haicha Alternanthera sesihs  |Amaranthaceac  |Herb
Kanianotey Amaranthus spimosus |Amaranthaceae  |Herb
Supan Areca catehu Palmae Tree
ahelkanta Arpemonte mexicana Papaveraceac Herb
Trulghas Axonopus compresus  |Gramineac Herb
Shealmutra Blumea lacera Composilae Herb
Simul Bombax ceiba Bombacaceae Trce
Swet akanal Calotropis procerd Asclepiadiaceae |Shrub
Bandar lathi, sonalu - |Cassia fistnla Leguminosae Tree
Barakalkesunda Cassia occidentatics Lepuminosaes Shrub
BMinjurl Cossia yiama Leguminosae Trec
Chotle kalkesunda Cassia sophera Lecguminosae Herb
Chakunda Cassia tora Leguminosae Shrub
Than kuri Centella asiatica Hydrocotyleaceae| llerb
Chandonbeto Chenapodinm Chenopodiaceae |Herb
' ambrosioides

Chore kanta Chryvsopogon acictdata |Gramineae Herb
Bhant Clerodenrten viscosum |Werbinaceac Herb
Telakuch (Coccinia indica Cucurbitaceae Herb
Katchu Colocasia escidenia Araccae IHerb
Shonpat Crofatana juncea Legumingsae Herb
Croton Crotont bonplandiarmm [Euphorbiaceae Herb
Durbaghas Cynadon dacnilon Gramincae Herb
Sisso Dalbergia sissoo Leguminosae Tree
Dhutra Drornra mete! Solonaceae Shrub
Krnishnachura Dlelowix regic Leguminosac Tree
Chuprialu ID1oscroca alaira Dioscoreaccas Climber
Kanta mcheds Drrranta repens Verbchaceae Shrub
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Table A-2 : Roadside Flora in the Project Area { Contd. )

Local name Seientific name Family Habit
Kala lreshs Lelipter prosiraie Compositae Herb
hadar forvihirina variegalo Legunnosac I'ree
Eucalypins Dacalvptin vitrisfora bAyriaceac Tree
13huiokra Avefvntis monularis Canvelvulaceas Herh
Hl Fiews benghalancs Bloraceae Tree
Jagadumu Ticuy glhomorela Moraceac Shrub
Kakdurnur et fuspica Moraceac Shrub
hdatmat Crfvecosieis arbored Rutaceae slrub
Hatisur Holiotrogium indicwm Borapinaceac Herb
Tokma FHvpris sugvaoiens Iabtatac Herl
[Yholkalmi Ipamoeen fisfulosea Convalvulacene I1erh
Muthavhas Kyflingic monocephalo Cyperaceas ITcrb
Swetadran FLeucas lavendulifolia Lahiatae Ifer
Bakpaap fderua procumbeny Serophularaceae Ilerb
Bhuiorkra Lipena modifiora Composilac Iterh
oz ninn Melia azcederachiu Meliacene Tree
Aonamlats, laralats Mikanio cardaio Compuositae Tree
Tulsi Chormling SQuctitm Eabialy Herb
i3iskhiaah Persicaria vdiopiper Palygonaceas Tree
Barapanimarich Persicana arieniale Palygonaccae Ilerb
I]Cl'l cjur Pheoeniz svlvesirs Palmac Trec
Clutla phocllerthis retrenlfatis Euphonaceas

Tepart Plivsnfis merive Splanacenes Her
Rendi Sermcinea seeman Leguminesae Tree
Kuret Sila Acuwtn MMalvaceac HMerh
Berela,, kurela, cola Stda cnidifoha Salvacede Her
lithopu Serfanimn dicinn Solanaceue Shrub
Marhalliga Syxdanthes comelfa Componilac Herb
Jam NYEVEIHIE CH TR Myriaeeac | met
Teul Tramarirnedes indica Leguminosaz Tree
Banokm, tangn Lhena labata Malvaceae ITerb
Benna Fatrveria zizminides Crrarniness Herb
Cihagra Xerrrthoan enckcii Compasitac Ilerkd Shru
Kul Bowot Zizvpns ipauritiins Rhamnaceas i et
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Table A-3 : Wetland Flora in the Project Area

Local Name Scientific Name VFamily Habit
Chanchi Alternanthera sesily Amaranthaceae Ilerb
Katanote Amaranthes spinosus Amaranthaceac Herb
Ban note Amaranths viridi Amaranthaceac Herb
kukurshinga Blumea lacera Compositae Herb

| Thankun Ceniella asiatica Umbelliferac Herb
| Hachuti “Centipida mmima Compositae Herb
Chorekanta Chrvsopogon aciculaus | Grammeae Herb
Kachu Colocgsia excirfenia Araccae Herb
Durba, Dubla Cynadon dactylon Gramincae Herb
Mutha Cyvperus rofundies Cyperacede Herb
Bhuipat Dentelfla serphviolia Rubiaceae Herb
Kesuti Folipta alha Compositas Herb
Kachunpana Eichhorna crassipes Pontederiaceac Herb
I'clencha Enhvdra fluctuanys Compositac Herb
Gima Erythraea roxburghy Gentiaceae Herb
Bara iavant Fimbristvlis nulacea {Cyperaccae Herb
Khetpapra fHedyolis corvmbasa Rubiaceac Herb
Hatishore Helioropium indicirn Boraginaceae Herb
| Jaryhi, Kureli Indrifla vericillata Hydrocharitaceas Herb
Kalmi Ipomoen aquatica Convolvuloceae Herb
Dhotkalmi Ipomnea fistnlosa Convalvulaccae Herb
Khudipana Femna perpusid Limnaceas Herb
Shetadrun Lencas ravandudifoha Lamiaceae Herb
Shapla Nywiphaea nonchall Nvymphaccae Herb
Lal shapa Nymphaea riefra Nymphacaceae Herb
"Ambols Gxalis cornicufata Oxalidaccae Herb
Biskhatah Persicana hydropiper Polygonaceae Herb
Barapanimarich’ Persicana mmentale Polygonacoas Herb
Bhu am! FPhyllanthus cmaris Fuphorbiaceac Herb
| Topapan Pistia strateoies Araceac Herb
| Tndurkarupana Sulbvinia cuculata Salviniaccae Herb
Chechra Serrpus articulatus Cyperaceae Her
Singra Trapa maximowiczil Trapaccae Herb
| Jhang Uricularia anrea Utnculariaceac Herb
|£arajhanji Vallisnena spivaliy . Hydrocharitaceae Herb
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Interview of stakcholders

The following points were discussed for the opinions ol the Stakeholder consuliation af

this Project

1. Do you know about this Project?
O Yes o No
2. ls your land located inside the Project?
0 Ycs o No
3 Is your house located inside the Project?
N Yes o No
4, Do vou feel that your land will be affected by this Project?
O Yes o No = I don't know
5. Do you feel that your house will be alfected by tlis Project?
O Yes o No = I don’t know
& Do you feel that vour mcome will be affected by this Project?
O Yes 0 No o T don’t know
7. Do you feel thal your family member will be affected by this Projcct?
O Yes O No o0 Idon™t know
8 * Whal lype of elTect will be expecled en your family?
9. Can you accept this Project?
O Ycs o No . 12 idon'tknow
13 { 1f ves Y What will be the main rcason?
11, { no} What will be the main reason?
12, .Can you accept this Project if it comtributes for the greater interest of Dhaka?
O Yes o Ne o Idon't know
13, What 1s your opmon regarding the project? { Multiple responses possible

a lmprove environmemnt condition of the ared.

0
Al

4‘,
N 5



b. Improve physical condition of the area

¢ Create additional employment opporlumty.

d. Improve communication net work.

e Reduce environmental polhution

f Cosl of imported transport may rise.

g Trapsporlation cost may reduce

h Forcign curicncy may save.

i Cost of product in heavy industry may teduce.

j Locally available nafural resource may use

k Mazard due to accident may be more fatal

1. Impor of spare part for conversion inte CNG system will require
additional [ore1gn currency.

m Reduce incidence of respiratory and other skin discases
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Table C-1: Checklist {for Potential Environmcental Impact

A Dovuonmerfat Peoblerns 1o o
Project Tocalion

A Unnecessary Environmenlal
Losacs [rom Poor Silc Location

M. Carefill  Sibe Selection
Mininize Losses

Iy

letions Alfecting Em ironmental| Damayge (o Environment Revermmended Feaslble (No Significant Elfect
Resouries and Walues (A) (B Protection Measures (C) Bignilicant
Eifect ()
Small |Moderate |Major
(N |[(D2) (D4)
»

7 Interferance with drinagae
patrer,

7 Creatron of flonding

7 Caretul desipn to mimmize
losses

l. Reseitlement 1 Boeal moquitiey | Proper compensabon, *
includmp rehabilitation
2 Land value change. 2 Social mequilics 2 Inchute costs in project * )
. budget
3 Hastancalfcultural monuments! 3 Loss of wreplaceatle valuc 3 Carefu] design to mmunize *
ialucs lazses
4 Cocroachment infa precious ¢ Loss of precions ecolngical 4 Cureful desipn to muninze *
ceolegrical areas values losses
5 Cnercachment into other 5 Laoss of beneficial Tand wses 5 Carclul desipn to nunimze ¥
valuable lands, : losses
& nterlorence with other utilities & Disruplion of wility services 6 Caretul design w onoimnze *
and with lraffe logscs
*
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Table C'-1: Checklist for Totentianl Environmental Impuact (Contd.)

cunstruction wnpediments 1o natural
drainage .

Actions Affecting FEovironmental | Damage (o bovironment Recummended No Significant  Lffcct
Resources and Yalue ’ Feasible Significant
(A) Prulection {Effcct {I})
(D} Mcasures {C) Small Moderate Major
{D2) (D3 (D4}
C. Environmental Problems Dunng | C Unnecessary . Eoviironmemial | O Careful/ Proper
Conlruclion Slape Losses construction
Fractices -

1 Uneontralled =il runolT - 1. wsinl losses / downstream | | Careful/ Proper u

salutation and  waler qualily | construclion

mpairnenl FPractices.
2. Imadequate construction  stage | 2 Likely to maximize damages. | 2. Provvision ol | F
i LaTing adequate

HLOnLLOrIng

3. Musances to nearby properties | 3. Losses i ncighborng lands | 3 Carclul/ Proper | *
{noise, dust, [urmes. Nres, | use valoes. consbction
|_explosonsy) Practices.
A Inlerference with olher uwlbiies | 4, [Disruption of serviees and | Da "
and with maflic and blockage al | land uscs
acCCE% Ways
3. Imadeguate disposition of borrow | 3. Continung cxcessive erosion, | 1o *
arcas
6. Inadequate disposition of bovrow | 6 Losses in land values, 140y *
Argas
7. Protcenon workers health/ safety | 7. Losses in workers health/ | Do
Aloadequate housing  /  water | culture
supply! santetion
&) Inadequate comununcable discasc
contral  provisions, provisions  for
fire/ explosions
%, Flooding harsards  doe  to | 8 Flooding damages. *




Table C-1: Checklist for Potential Environmental Impact (Contd.)

Actions Aflecling Environmental | Damage to Fnvironment Recommended Mo Significant  KMect
Resources and Value Feasihle Protection | Significant
(A) Measures {C) {Fitect {1}}
{1) Small | Moderatc | Major
D2y | (D3) (14)
1. Environmental Effects Relating | 1k Unnecessary Environmenial -
_ to Operating Stage Losscs of Varicty of Types
1 Cr& M siafiviskills lows than L Unnecessary Enviranmental 1.Propeiprovision *
acceptable tesulting m varicly of Fosses of Vanety of Types lor (&ehd skalls,
adverse ellcets weluding tianing/
meamef worker
proleclion
E. Critical Environmental Review | K. Environmental Losses of
Criteria - Varicty of Types
1 l.oss ol imeplaceabls 1esources 1.1 ong=-letm nalional ! Planning should ¥
environmental and economic be consstent with
losses, high level
goverment
polices.
2. Acceelerated use of resources for 2.Do Do *
short-lerm gan
3. Endangering of species 3.Long-lcrm cnvirenmniental Do *
lossos
4 Promoting undesirable rural to A Intensificatiom of urban Do *
urban migmiion. socloeconomic problems.
S.Increusing, in affluent / poor 5 Inlemsafication of national [B13] *

INCCATIE £an.,

sosIo-econoinic imbalances.
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Monihly supervision and monitoring of different stations by Environment and

Safety Section

The following monitoning works ‘arc done by Environmental and Safety Section,
1 Guard room ; Exists O Does not exists O

2 Standard color coding © Follows 0 Does not follow o

3 Need rapid colormg © Yes ©  Ne O

4. Fencing condition :  Acceplable o Not acceptable O

5 Grass . Needs culting 0 Does not need cutting 11

6 Telecommumnication system *© Good 0 Bad O

7. Securily lights . Sufficiemt o0 [nsulficient O

8. Frre fighting equipment : Available o Not available O

‘9, Fire fighting equipment 1s tested regularly : Yes 0 No O

10 Station © Noisy O Notneilsy O

11 Guard/Employces use personal proteciive cquipment (PPE) : Yes 0 No O
12 Firstaid box : Have o Havenol O

13. Gas Row direction *© Mentioned O not mentioned I

14. Generator or IPS for oad shading Yes &= Mo D

15 Valves of the station is properly operaled : Yes O No O

16 Sparc parts of the station: Available 0 Notavailable o

17. Flange / Valve / Regulator / Pipes / Fittings  Rusted 0 Not Rusted D
18, Strawner of the station 15 regularly cleaned: Yos o No O

19, Condensate is collected from the station © Yes o0 No O

20 Condensate collection process: Safety 0 Notsalety 0

21, The cquipment which is donc Maintenance Regulater o Meter 0 Valve O

Filter separator O Other O
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