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Appendix I: ECR, 1997 & Amendment 2005
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SCHEDULE -2
Standards for Air
[See Rule 12]
Density in microgram per cusec meter
SL. Categories of  Suspended Sulphur- Carbon Oxides
No. Area Particulate dioxide Monoxide Nitrogen
Maters
(SPM)
a. Industrial and 500 120 5000 100
mixed
b. Commercial and 400 100 5000 100
mixed
& Residential and 200 80 2000 80
rural
d. Sensitive 100 30 1000 30
Notes:
(1) At national level, sensitive area includes monuments, health center,

hospital, archeological site, educational institution, and government

designated areas (if any).

(2) Industrial units located in areas not designated as industrial areas

shall not discharge pollutants which may contribute to exceeding

the standard for air surrounding the areas specified at SI. nos. ¢ and

d above.

(3) Suspended Particulate Matter means airborne particles of a

diameter of 10 micron or less.
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E.C.R.- Schedule-3 e
SCHEDULE -3
Standards for Water
[See Rule 12]
(A) Standards for inland surface water
Best Practice based Parameter
classification
pH BOD DO Total
mg/l mg/] Coliform
number/100
a. Source of drinking water 6.5-8.5  2orless 6 or 50 or less
for supply only after above
disinfecting:
b. Water usable for
recreational activity : 6.5—-8.5 3orless Sofmore 200 or less

¢. Source of drinking water

for supply after

conventional treatment : 6.5-8.5 6ofless 6 ormore 5000 or less
d. Walter usable by fisheries: 6.5—-8.5 06ofless 5 or more -
¢. Water usable by various

process and cooling

industries : 6.5—-85 10orless Sormore 5000 or less
f.  Water usable for irrigation:  6.5—8.5 10orless Sormore 1000 or less

Notes:

1. In water used for pisiculture, maximum limit of presence of ammonia as
Nitrogen is 1.2 mg/L.

2. Electrical conductivity for irrigation water — 2250 umhoms/cm (at a
temperature of 25°C); Sodium less than 26%; boron less than 0.2%.

(B) Standards for drinking water

SI.  Parameter Unit Standards
No.
1 2 3 4
I.  Aluminum mg/l 0.2
2 Ammonia (NH3) - 0.5
3, Arsenic .- 0.05
4. Balium o 0.01
5. Benzene 5 0.01
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l 2 3 4
0. BOD; 20°C 0.2
7. Boron 1.0
8.  Cadmium 0.005
9.  Calcium 75
10.  Chloride 150 — 600*
11.  Chlorinated alkanes
carbontetrachloride 0.01
1.1 dichloroethylene 0.001
1.2 dichloroethylene 0.03
tetrachloroethylene 0.03
trichloroethylene 0.09
12.  Chlorinated phenols
- pentachlorophenol mg/l 0.03
- 2.4.6 trichlorophenol 0.03
13. Chlorine (residual) 0.2
14.  Chloroform 0.09
15. Chromium (hexavalent) - 0.05
16. Chromium (total) 0.05
17. COD 4
18. Coliform (fecal) n/100 ml 0
19.  Coliform (total) n/100 ml 0
20. Color Hazen 15
unit
21.  Copper mg/l 1
22. Cyanide 0.1
23,  Detergents " 0.2
24, DO 6
25, Fluoride |
26. Hardness (as CaCOs) 200 - 500
27. Iron 0.3=14
28.  Kjeldhl Nitrogen (total) |
29. Lead 0.05
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E.C.R.- Schedule-3

204

l 2 3 4
30. Magnesium 30-35
31. Manganese 0.1
32. Mercury 0.001
33. Nickel 55 0.1
34. Nitrate 10
35. Nitrite <l
36. Odor Odorless
37. Oil and grease 0.01
38. pH 6.5-8.5
39.  Phenolic compounds 0.002
40. Phosphate 6
41. Phosphorus 0
42. Potassium 12
43. Radioactive materials Bg/l 0.01
(gross alpha activity)
44. Radioactive materials Bg/l 0.1
(gross beta activity)
45. Selenium mg/l 0.01
46. Silver . 0.02
47.  Sodium 200
48. Suspended particulate matters 10
49.  Sufide 0
50. Sulfate 400
51.  Total dissolved solids 1000
52.  Temperature °C 20-30
53. Tin mg/l 2
54.  Turbidity JTU 10
55. Zinc mg/l 5
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SCHEDULE -4

Standards for Sound
[See Rule 12]

SI.  Category of areas Standards determined at dBa unit
No. Day Night

a. Silent zone 45 35

b. Residential arca 50 40

C. Mixed area 60 50

(mainly residential area, and also
simultaneously used for commercial
and industrial purposes)

d. Commercial area 70 60
e. Industrial arca 75 70
Notes:

I. The time from 6 a.m. to 9 p.m. is counted as daytime.

]

The time from 9 p.m. to 6 a.m. is counted as night time.

3. Areaup to a radius of 100 meters around hospitals or educational institutions or
special institutions/ establishments identified/to be identified by the
Government is designated as Silent Zones where use of horns of vehicles or

other audio signals, and loudspeakers are prohibited.
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E.C.R.- Schedule-5 b

SCHEDULE -5

Standards for Sound originating from Motor Vehicles or Mechanized Vessels
[ See Rule 12]

Category of Vehicles Unit  Standards Remarks

*Motor Vehicles (all types) dBa 85 As measured at a distance of
7.5 meters from exhaust pipe.

100 As measured at a distance of
0.5 meter from exhaust pipe.

Mechanized Vessels dBa 85 As measured at a distance of
7.5 meters from the vessel
which is not in motion, not
loaded and is at two thirds of
its maximum rotating speed.

100 As measured at a distance of
0.5 meter from the vessel
which is in the same
condition as above.

¥ At the time of taking measurement, the motor vehicle shall not be in motion
and its engine conditions shall be as follows:-

(a) Diesel engine — maximum rotating speed.

(b) Gasoline engine —at two thirds of its maximum rotating speed and
without any load.

(c) Motorcycle — If maximum rotating speed is above 5000 rpm; two-
thirds of the speed, and if maximum rotating speed is less than 5000
rpm, three-fourth of the speed.
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SCHEDULE -6

Standards for Emission from Motor Vehicles
[ See Rule 12 ]

Parameter Unit Standard Limit
Black Smoke Hartridge Smoke Unit 65

(HSU)
Carbon Monoxide gm/k.m. 24

percent area 04
Hydrocarbon gm/k.m. 02

ppm 180
Oxides of Nitrogen gm/k.m. 02

ppm 600

* As measured at two thirds of maximum rotating speed.

SCHEDULE -7

Standards for Emission from Mechanized Vessels
[ See Rule 12 ]

Parameter Unit Standard Limit
Black Smoke* Hartridge Smoke Unit 65
(HSU)

* As measured at two thirds of maximum rotating speed.
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E.C.R.- Schedule-8 =3
SCHEDULE -8
Standards for Odor
[ See Rule 12 ]
Parameter Unit Standard Limit
Acetaldehyde ppm 0.5-5
Ammonia 5 1-5
Hydrogen Sulfide - 0.02-0.2
Methyl Disulfide s 0.009 - 0.1
Methyl Sulfide 5 0.01-0.2
Styrene & 04-20
Trim ethylamine " 0.005 -0.07
Notes :
(1) Following regulatory limit shall be generally applicable to emission/exhaust
outlet pipe of above 5 meter height:
Q = 0.108 x He’Cm (Where Q = Gas Emission rate Nm'/hour)
He = Height of exhaust outlet pipe (m)
Cm = Above mentioned limit (ppm)
(2) In cases where a special parameter has been mentioned, the lower limit

shall be applicable for warning purposes, and the higher limit shall be
applicable for prosecution purpose or punitive measure.
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SCHEDULE -9
Standards for Sewage Discharge
[See Rule 12]
Parameter Unit Standard Limit
BOD miligram/l 40
Nitrate 250
Phosphate 35
Suspended Solids (SS) 100
Temperature Degree Centigrade 30
Coliform number per 100 ml 1000
Notes :
(1) This limit shall be applicable to discharges into surface and inland waters
bodies.
(2) Sewage shall be chlorinated before final discharge.
SCHEDULE - 10
Standards for Waste From Industrial Units or Projects Waste
[ See Rule 13 ]
SL. Parameter Unit Places for determination of
No. standards
Inland  Public Sewerage Irrigated
Surface system connected Land
Water  to treatment at
second stage
1 2 3 4 5 6
1 Ammonical Nitrogen mg/l 50 73 75
(as elementary N)
2 Ammonia (as free ammonia) 5 > 15
3 Arsenic (as) 0.2 0.05 0.2
4 BODsat 20°C 50 250 100
5 Boron 2 2 2
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E.C.R.- Schedule-10 e
1 2 3 4 5 6
6 Cadmium (as CD) - 0.50 0.05 0.05
7 Chloride é 600 600 600
8  Chromium (as total Cr) o 0.5 1.0 1.0
9 COD 200 400 400
10 Chromium (as hexavalent 0.1 1.0 1.0
Cr)
11 Copper (as Cu) . 0.5 3.0 3.0
12 Dissolved Oxygen (DO) 2 45-8 45-8 45-8
13 Electro-conductivity (EC) micro 1200 1200 1200
mho/
cm
14 Total Dissolved Solids 5 2,100 2,100 2.100
15 Fluoride (as F) “ 2 15 10
16 Sulfide (as S) .- 1 2 2
17 Iran (as Fe) i 2 2 2
I8 Total Kjeldahl Nitrogen (as " 100 100 100
N)
19 Lead (as Pb) - 0.1 1.0 0.1
20 Manganese (as Mn) S 5 5
21 Mercury (as Hg) & 0.01 0.01 0.01
22 Nickel (as Ni) " 1.0 2.0 1.0
23 Nitrate (as elementary N) mg/l 10.0 Not yet Fixed 10
24 Oil and Grease . 10 20 10
25  Phenolic Compounds 1.0 5 |
(as C,HsOH)
26 Dissolved Phosphorus (as P) s 8 8 )
27 Radioactive substance To be specified by Bangladesh Atomic Energy
Commission
28 pH 6-9 6-9 6-9
29 Selenium (as Se) mg/I| 0.05 0.05 0.05
30 Zinc (as Zn) Degree 5 10 10
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1 2 3 4 5 6

31 Total Dissolved Solids @ 2,100 2,100 2,100

32 Temperature Centig 40 40 40-

rade Summer

45 45 45-

Winter

33 Suspended Solids (SS) mg/l 150 500 200

34 Cyanide (as Cn) - 0.1 2.0 0.2
Notes:

() These standards shall be applicable to all industries or projects

other than those specified under the heading “Standards for sector-
wise industrial effluent or emission.”

(2) Compliance with these standards shall be ensured from the moment
an industrial unit starts trial production, and in other cases, from the
moment a project starts operation.

(3) These standards shall be inviolable even in case of any sample
collected instantly at any point of time. These standards may be
enforced in a more stringent manner if considered necessary in
view of the environmental conditions of a particular situation.

(4) Inland Surface Water means drains/ponds/tanks/water bodies/
ditches, canals, rivers, springs and estuaries.

(5) Public sewerage system means treatment facilities of the first and
second stage and also the combined and complete treatment
facilities.

(6) Irrigable land means such land area which is sufficiently irrigated

by waste water taking into consideration the quantity and quality of
such water for cultivation of selected crops on that land.

(7) Inland Surface Water Standards shall apply to any discharge to a
public sewerage system or to land if the discharge does not meet the

requirements of the definitions in notes 5 and 6 above.
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SCHEDULE - 11

%6

Standards for Gaseous Emission from Industries or Projects

[See Rule 13]

SL.No. Parameters Standard present in a unit of
mg/Nm’
1 2 3
. Particulate
(a) Power plant with capacity of 200 150
Megawatt or above.
(b) Power plant with capacity less than 200 350
Megawatt.
2. Chlorine 150
3. Hydrochloric acid vapor and mist 350
4. Total Fluoride F 25
! Sulfuric acid mist 50
0. Lead particulate 10
7 Mercury particulate 0.2
8. Sulfur dioxide kg/ton acid
(a) Sulfuric acid production (DCDA* 4
process)
(b) Sulfuric acid production (SCSA* 10
process)

(* DCDA: Double Conversion, Double Absorption;
SCSA: Single Conversion, Single Absorption.)

Lowest height of stack for dispersion of sulfuric acid (in meter).

(a) Coal based power plant
(1) 500 Megawatt or above
(2) 200 to 500 Mcgawatt

(3) Less than 200 Megawatt
(b) Boiler
(1) Steam per hour up to 15 tons
(2) Steam per hour more that 15 tons

[Q = Emission of Sulfur dioxide (kg/hour)].

275
220

14(Q)™

14Q)"
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1 2 3
9. Oxides of Nitrogen
(a) Nitric acid production 3 kg/ton acid
(b) Gas Fuel based Power Plant 50 ppm
(1) 500 Megawatt or above 50 ppm
(2) 200 to 500 Megawatt 40 ppm
(3) Below 200 Megawatt 30 ppm
(¢) Metallurgical oven 200 ppm
10. Kiln soot and dust mg/Nm’
(a) Blast Furnace 500
(b) Brick Kiln 1000
(c) Coke oven 500
(d) Lime Kiln 250
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National Ambient Air Quality Standards for Bangladesh (Amendment, 2005)
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Appendix I1: No Objection Certificate from Civil
Aviation and Director of Dredger,BWDB Bangladesh
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Appendix I11: Photo Album

Mongla port Area

30/09/2010

Typical Landscape in Sapmari Katakhali
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02/10/2010

Typical landscape in Sapmari katalkhali

02/10/2010

Grazing land in Sapmari katakhali Weeds and reeds growing in fallow land

Typical landscape in Kaigar Daskati occurs in project area
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Typical Mangrove bushes along the Maidara Typical Mangrove in road side
River

02/10/2010

Typical Mangrove strip along the Passur river

Fisher man boating in Maidara river near Navigation in Passur river near Sapmari
project sit at Sapmari katakhali katakhali
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ESBN® hauling in Passur river near Sapmari ESBN hauling in Maidara river near Sapmari
katakhali katakhali

Hilsa Net hauling in Passur river Near Sapmari Catch net fishing in Maidara river near
katakhali Sapmari katakhali

01/10/2010
08/07/2010

Buffalo grazing on river bank of Maidara river ~ Buffalo grazing in fallow land in Sapmari
katakhali

20 ESBN - Estuary Set Bag Net
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Bhaga to Sapmari katakhali road to be reconstructed for project purpose by LGED

lr --‘ -

Dolphin surfacing in Maidara river near Heron feeding on agricultural land in
Sapmarikatakhali Sapmarikatakhali
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Appendix 1V: Design, Layout Plans Implementation
Schedule and Organogram of the Proposed Thermal

Power Plant

e General Layout Plan (Appended at the end in Al size)
e Equipment Layout Plan

e Main Plan Cross-Section

¢ Water Balance Diagram

¢ Project Implementation Schedule

¢ Organogram of the Power Plant
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Rahat Khalil, Bar -at-Law

Imranul Kabir, Bar -at-Law

Khandaker Reza-E-Raquib, Bar -at-Law
Mejbahur Rahman, Bar -at-Law

Lex Counsel Reja-E-Rabbi Khandoker, Bar -at-Law

Mr. Robindro Nath Somoddar

Project Director

Chittagong and Khulna 1320 M W x 2 coal based
Thermal power plant projects,

Bangladesh Power Development Board, (8" Floor)

1 Abdul Gani Road, Dhaka.
A

o
Date: 27.07.13

Subject: Case status of Writ Petitions No. 1212/2011, 408/2012 and 11054/ 2012.

Dear Mr. Somoddar,

We refer to a letter from Environment Directorate regarding the current status of the
above mentioned Writ Petitions.

W.P. No. 1212/2011-Rule was issued together with an order of status-quo. However, on
21% August, 2011 order of Status-quo has been vacated by the Hon’ble High Court.
Currently, there is no order of stay or status- quo in place and currently pending for
hearing.

W.P. No. 408/2012- Only the rule was issued. No order of Status- Quo or Stay has been
passed by the Hon'’ble High Court and currently pending for hearing.

W.P. No. 11054/2012- Only the rule was issued. No order of Status- Quo or Stay has
been passed by the Hon'ble High Court and currently pending for hearing.

Sincerely,
For and on behalf of Lex Counsel

p

-

Mejbahur Rahman
Barrister-at-law

Advocate

Supreme Court of Bangladesh
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Appendix VII: Letter of Land Takeover
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Appendix

Correction, Modification and addition made in the report of EIA of the Khulna

Thermal Power Plant as a follow up action of the series of tripartite meetings between
DoE, BPDB and CEGIS

SL.

No.

Discussed issues and
comments

Responses

Spelling mistakes and repetition
of words in the Report

Action has been taken with care and the report has
been updated

Give special emphasize on
Sundarbans ecosystem in the
EIA report

Additional details on Sundarbans have been
reflected in baseline study (Chapter 6) especially
from section 6.21 to 6.24 and a glimpse in the
Executive Summary.

Specify the locations of data
collection in baseline and
monitoring purposes

Locations of data collection for baseline and
monitoring stations have been depicted in Chapter 3
(Map 3.3, 3.4 and 3.5)

Distinctly demarcate the
location of World heritage site,
Sanctuary and reserve forest of
Sundarbans

All these features are precisely shown in the
relevant maps like 1.2, 3.3, 3.4, 3.5, 5.6, 6.22 etc.

Give more details about the
environmental, social, economic
and technical issues for specific
site selection

A number of criteria related with these aspects have
been considered in site selections (Table-4.2)

Give a detail picture of the
power plant project in the EIA
report  with  specifications,
design conditions flow diagram
etc.

The EIA report have clearly drafted all the required
information and explained scientifically in the
project description Chapter (Chapter 5 and appendix
IV). More specifications have been identified in the
Feasibility Report.

Mention the length and width of
the road connecting the project
with  highway. Estimated
amount of additional land and
houses to be removed for
construction of such a road.

The road would constructed by LGED which has a
length of approximately 9 Km and width 12 m.
Approximately 40 acre of land would be required to
construct this road. The detail is shown in the
Article 5.4.2 and Map-5.4

Specify ~ the  sources  of
backfilling materials for land
development

Land will be developed through selected
contractors. Most likely the filling materials have to
be carried far away from the project site.

Append the benefit cost
assessment considering
environment and social cost in

the EIA report.

A separate Chapter (Chapter 14) for benefit cost
assessment has been incorporated in this EIA study
report. The subject matter of this Chapter are as
follows:

» Financial and economic analysis;
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Environmental and Social B-C assessment
Assessment of externalities;
Categorize for valuation;

Cost of the environmental
measures;

Opportunity cost ;

Benefit of the project and

protection

VV VVVYY

10 | Detail out the activity wise | Impact has been identified in pre-construction,
impact assessment for every | construction and operation phase (Chapter 8) and
phase of development and | impact evaluation Chapter 9. The mitigation of
management plan impacts described in Chapter 10 and EMP in

Chapter 12. Chapter 11 has been dealt with the
hazard and risk assessment along with occupational
health and safety. Finally the residual impacts are
depicted.

11 Identify the monitoring | Chapter 13 has detailed out about the monitoring
schedule  and  responsible | schedule and the responsible bodies (Table — 13.1).
entities. Compliance monitoring (Article-13.2) and EMP

implementation Organogram has been figured out in
Figure -13.1.

12 | Include the explosive Act of | Different laws, acts and rules have been updated in
Bangladesh  and  Wildlife | the Chapter 2 which includes Explosive law (Article
conservation Act 2012 in the | 2. 3.17) and Wild life conservation Act 2012
relevant chapter (2.3.18).

13 | Show the study area of projects | The study area map has been updated as desired
as well as the coal | incorporating the coal transportation route of the
transportation route of the | Passur river (Article 5.15.3 and Map 5.6). Coal
Passur river. Specify the | transportation process, vessel movement and the
transportation process and its | environmental issues are identified and managed in
consequences in detail. a separate study of coal sourcing, transportation and

handling report, which will be appended with the
EIA report.

14 | Show the alignment, length and | The alignment of the approach road between
width of the access road from | Babubari to the project site is finalized in Article
Babubari to project site. | 5.4.2 and shown in the map (Map 5.4).

Describe the relevant

15 | More information to be added in | The updated General Layout design of the project
the General Lay out design of | over the project boundary have been incorporated
the project (Map 5.5a, 5.5b ,5.5¢c and Appendix 1V)

16 | Show the borehole locations | The borehole locations are shown in the Map as
drilled for subsoil investigation. | desired (Map no.6.6¢) and discussed in Article 6.5.8

17 | Climatic data and figures to be | The climatic data and figures are updated and
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updated with spatial and | incorporated in the report as desired .(Article 6.4.1
temporal basis. in Chapter 6)

18 | More detail with special | Updated the issues like benthos communities

preamble for — (Article 6.17), Dolphins (Article 6.19), Sundarbans
> Benthos communities biodiversity (Article 6.22, 6.23, 6.24), wave action
> Invertebrates (Article 6.5.7), riverbed sediments (Article 6.5.8 )
> Dolphins and rainfall runoff (Article 6.5.3) in the baseline
> Sundarbaps biodiversity study (Chapter 6)
» Wave action
» Runoff estimation
» River bed sediment

19 Clearly describe the issues of | The requirement of water from the Passur river has
water withdrawal from the | been clearly described in the relevant section of
Passur river and  its | project description, baseline study (Section 5.12,
consequences 6.3, 6.5) where withdrawal of water for the power

plant and the related issues has been taken care (
Chapter 8, 9 and 10)

20 | Exactly identify the local as | Each of the species (flora and fauna) has been
well as the species of | identified and provided with their local, English and
Sundarbans ecosystem with | scientific names in the study area as well as of the
scientific name both for national | Sundarbans biodiversity. National and international
and international status status of those species have been described in

Baseline study (Table - 6.22, 6.25, 6.26, 6.27, 6.30
and 6.31) Annex -XI

21 | Estimate the cost of project | The cost of EMP has been estimated in the Chapter
inbuilt  pollution abatement | 12 (Article 12.8) (Environmental Management
measures and additional cost of | Plan) and Chapter 14 (Cost and Benefit assessment)
implementing the successful | in detail.

EMP implementation at
different phases.
22 | Clearly identify the hazards and | All the potential hazard points have been identified;

risk at different phases,
methodology of assessment,
management and monitoring the
safety measures

causes of hazard have also been explained;
consequences of hazard have been estimated; Risk
has been managed and finally the safety plan has
been proposed in Chapter 11 (Hazard and risk
assessment). The occupational health and safety
measures has been nicely incorporated in Section
11.5 . All the hazard and risk management plan
have been incorporated in the Article 12.5.

cxiii




Appendix

23

All the conducted stakeholder
consultation made so far to be
incorporated in the report. This
consultation programs need to
be continued for awareness.

A series of stakeholder consultation meetings have
been carried out during the study period which have
been presented in Chapter 15. Besides the
professionals of CEGIS, representative from BPDB,
DoE, Local administrative, local government, local
participants were also present in some of the
stakeholder consultation meetings. Disseminated
through website on 15 Feb 2013 and national level
presentation on 12 April 2013.

24

Present the
environmental monitoring
schedule, compliance
equipments will be used at
different phases of the project
work

specific

The environment compliance instruments chapter-
13 and monitoring schedule has been incorporated
in Annex- XII.

25

Update the water quality data
and location in the study area

The water quality data of Passur river has been
updated for the last 30 years (Table 6.9a).

26

Cross reference in the report
should be carefully articulated

Cross referencing of the whole documents has
carefully been checked and corrected.

27

Give a details description for
Use of ash and management

Ash production, handling, disposal and utilization
has clearly been articulated in Section 12.4.7 and
Section 12.6.

28

Incorporate the suggestions of
DoE in connection to the update
of baseline data during pre-
construction phase

This report has shown the base line data collection
points and identified the location for updating the
baseline data during pre-construction phase and
future monitoring (Map 3.3, 3.4, 3.5 Article 6.5.10,
Table 6.9a and 6.9b, Table 13.1)

29

Monitoring instruments should
be updated and automated
where online based presentation
of monitoring data must be
adopted

All suggestion and valuable comments have been
taken care in respective Articles and Annex -XII.

Finally, compliance monitoring will also be

suggested regular basis in the Article 13.2.

30

Emphasize the impact
assessment process due to
presence of Sundarbans close to
the project

All of the data collection points (e.g. in EIA report)
have to be updated by the authorities regularly and
correctly before commissioning the power plant
project (Table 6.5b, 6.7b, 6.9b, 11.3 11.4;
Chapterl1 and 12). The detail ECR 1997 has been
incorporated in Annex-I
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Comments and suggestion of DoE provided in the meeting held on 20 May 2012

on EIA
Sl Comments from DoE Response
No
1 Baseline Delineation
a Detail list of flora and fauna available in | The lists have been attached in Appendix XI of the
the study area are to be presented Final Report
b Baseline should include surface and | As per the comments we have updated the Final
ground water quality, river bed sediment, | Report incorporating the followings:
benthic community, air quality, etc e Surface water quality of the Passur River in sub-
section 6.5.10 and table- 6.9(a)
e Groundwater quality of study area and project area
in sub-section 6.7.4 and table (6.11)
 River Bed sediment in sub-section 6.5.8
e Benthic community in section 6.17
e Air quality monitored at different locations at
downwind direction of the project site in sub-
section 6.4.4
C Baseline should be prepared in a way | Baseline has been prepared collecting all necessary
that to be useful for following post | primary and secondary data as per the ToR approved
project monitoring activities by DoE. But for the comparison of data to be
monitored during project construction and operation
phase, baseline shall be updated as per the
monitoring plan during pre-construction phase by the
project authority. All the data to be collected at pre-
construction phase shall be submitted to DoE
d Give detail location and GPS information | Map. 3.3, 3.4 and 3.5 of the chapter 3 give detail
of the data collection points locations of the data collection points. Moreover, the
relevant sections give detail description of the data
collection points.
e Prepare a map showing locations of | Map. 3.3, 3.4 and 3.5 of the chapter 3 give detail
baseline data collections locations of the data collection points.
f Describe existing tidal behavior and tidal | As per the comments, the detail descriptions of tidal
inundation within the project area behavior, inundation, etc have been discussed in
Article 6.5.5 and 6.5.6.
g Describe present land use practice, | The details of agricultural land use, practice,
agricultural practice in the project area production, crop calendar, etc have been discussed
in section 6.13.
2 Monitoring Plan
a The Monitoring Plan suggested in the EIA | Table 13.1 mentions BPDB/JV Company of the Power
Report is well enough and should be | Plant as responsible authority along with other
implemented by the project proponent. responsible institute (s) for monitoring.
b Baseline data should also be in line with | Baseline has been prepared collecting all necessary

the format of monitoring plan so that
monitoring data would be easily
comparable with baseline conditions

primary and secondary data as per the ToR approved
by DoE. But for the comparison of data to be
monitored during project construction and operation
phase, baseline shall be updated as per the
monitoring plan during pre-construction phase by the
project authority. And all the data to be collected at
pre-construction phase shall be submitted to DoE

CXV




Appendix

Sl Comments from DoE Response

No

C Mention DoE as a | DoE has been mentioned as a regulating authority on
regulating/supervising/guiding authority | behalf of GOB. This has been mentioned in the
of monitoring. footnote of the table 13.1.

3 Land use Map
Provide a larger scale land use map. Land | Map 6.2b, 6.2c and 6.2d have been updated as per
use map may also contain existing | the comments
industries, port areas, and other
infrastructures

4 Ash Management and Utilization

a Consultation meeting might be carried | Consultation has been carried out with Mongla
out with Cement manufacturing agencies | Cement Factory and mentioned in table 15.3
to know the use of ash in cement
production.

b Provide scientific explanation of ash | Sub-section 12.6.2 has been updated provided with
utilization in Agricultural Field with | scientific explanation with appropriate citation and
practical example references of different relevant published scientific

research papers.

5 Water and Waste Water Treatment

a Give all the potential sources of waste | Sub-section 5.16.4 and 5.14.15 give detall
water, slurry and sludge description of potential sources of waste water,

slurry and sludge

b Describe process of water, waste water, | Sub-section 5.16.4 provides detail information on the
effluent , sludge and slurry treatment waste water and effluent treatment processes, and

C Give process of disposal of waste, waste | disposal system for waste, sludge, etc.
water, sludge and slurry

6 Stakeholder Consultation
Summarize perception and opinion of the | Chapter 15 describes perception and opinion of
local people stakeholder. Key opinions of the local have also been
Highlight opinion of the project affected | listed in different text box in the chapter.
people and beneficiaries

7 Public Disclosure of the EIA and Project
BPDB should make a public disclosure | BPDB and CEGIS have conducted a number of
meeting on proposed project and its EIA | activities accordingly to disseminate the ins and outs
Give consent when to make the report | about this project and try to clarify the misgivings to
publicly open through website of DoE. | the common peoples. However, a local level public
EIA report is a public document and as | consultations a national level public consultation
per the law the report should be made | have taken places. This EIA report have been
open for all published to the website of BPDB for access and

comments on this report.

8 Executive Summary
e Give cross reference of the relevant The executive summary has been updated

sections in the executive summary so | mentioning the references of the relevant sections as
that reader can easily find the details | per the comment
if necessary
e In executive summary, please give
full meaning of the abbreviation when
it first appears
9 Environmental Management Plan
a Standard and Good Practice: Give cross | Good Practice Documents recommended by World

references of mentioned standards, good

Banks, IMO are separate documents published by
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Sl Comments from DoE Response
No
practices, etc, and annex Good Practice | World Bank and the relevant agencies which may not
Documents be possible to re-print without appropriate
permission. However, in the relevant section
references of the documents have been mentioned.
Section 12.7 discusses about the Standard
Operational Principles.
b Environmental Management Plan: Include | The EMP has been updated incorporating the
the following: mentioned Plan,
1. Fisheries Management Plan 1. Fisheries Management Plan in sub-section
2. Ecosystem Management Plan 12.4.15
3. Toxic and Hazardous Management 2. Ecosystem Management Plan in sub-section
Plan 12.4.12
4. Ash_Managem_ent Plan 3. Toxic and Hazardous Management Plan
5. Socio-economic Management Plan di d in Section Article- 12.5.5
6. Health and Safety Management Plan iscussed In Section Article- 12.>. L
4. Ash Management Plan: The power plant inbuilt
ash management system has been discussed in
section 12.4.7. In addition, EMP for ash
management i.e. ash utilization has been
discussed in section 12.6.
5. Different management plans related to socio-
economy have been discussed in  12.3.10,
12.3.11, 12.3.12, 12.4.13, 12.4.14, and
12.4.16,12.4.17, 12.4.18 etc
6. Health and safety management plan has been
discussed in 12.3.11 and section 12.5 in details
10 | Annex
e ToR of BPDB and Approved ToR of e As per the comments the ToRs have been
DoE should be in Annex attached with the Final Report in Annex IX and X.
e Good Practice Documents of World e Good Practice Documents recommended by
Bank, IMO or other agencies as World Banks, IMO are separate documents
mentioned in the report published by World Bank and the relevant
e Detail Layout of the project showing agencies which may not be possible to be re-
location of ETP, Water Treatment printed without appropriate permission. However,
Plant, Ash Sump, Road Network, in the relevant section references of the
Township, Plant Location, documents have been mentioned. Section 12.7
Administrative Building, etc discusses about the Standard Operational
Principles.
e Detail Layout Plans have been attached in Annex
vV
11 | Additional Documents: Feasibility | BPDB is taking necessary steps in this regard
Study report should also be submitted to
DoE as per the requirement of obtaining
Environmental Clearance Certificate. The
Feasibility Study Report shall not be
made public from the DoE, this is only for
reference and for reviewing the EIA
12 | Mention all back calculation applied in | Calculation of coal requirement has been mentioned
this EIA e.g. calculation of coal | in section 5.11
requirement, calculation of  SOx | Calculation of SOx emission has been mentioned in
emissions, etc 8.3.5.
13 | Work Plan should be included in project | The Work Plan of the project implementation has
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Sl Comments from DoE Response
No
description been discussed in section 5.9. A detail Work Plan
(Project Implementation Schedule) has also been
attached in Annex IV.
14 | Comments and Response Matrix

Make Response to the comments of
different department/agencies (i.e. IUCN,
Forest Department, Department of
Fisheries, BWDB, etc) made available to
BPDB and CEGIS

Mention section number where the
comments have been taken care of

The comments response matrix attached with the
final report in Annex VIII has been updated as per
the comments

Comments and suggestion of DoE provided in the meeting held on 27 May 2013

on EIA
Questions Answer
1 Study area 6.1: Should give .
details at the administrate The propose comment has been incorporated to

information, e.g. Upazila, Union,
Mouza (10 km radius in a tabular
both for the impact area of the
river (20 km).

the mentioned (6.1). The detail administrative
information has been articulated in Article 6.25
(Socio-economic condition ) .

6.3: Last few vyear daily
discharge and water level data
(specially in the lean period Nov-
April),  minimum,  maximum,
average should be analyzed from
the nearest BWDB points for
understanding the scenario
discharge, water quality,
temperature and its impact
following standard cooling water
modeling should be present

The latest water flow/discharge data of the
Passur River were recorded by Bangladesh Water
development Board in 2005 at the nearest point
(Mongla) which has been published in the book
“Baladesher Nod —Nodi” . The rate of discharge is
6000 m>/sec for lean period covering Nov- April
(Table-6.8). Water quality data has been recorded
at Mongla point for round the year of 2010
(Table-6.9a). Finally, no plume model has not
been conducted for 1.43 m3/s return water from
the central water management system varying
2°C. It is to be motioned that the discharge water
will strictly maintenance the DoE and WB
standard.

3.11 Agricultural resources: Total
Agricultural production
impact/loss of production due to
preset, its economic impact in the
national context (GDP etc)

If the project is implemented, the project area
(706 ha) would not be brought under cultivation.
The agricultural land (706ha) would be used one
purpose for power plant. So, crop production
(rice) loss would be about 1285 metric ton yearly
which would be very insignificant related to
national context (GDP). It may be mentioned that
the crop production expected to be increased on
the rest of the study area (outside the project of
about 25,638 ha) due to improve communication
as well as introducing polder system. Table-
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6.20(a).

3.15: 100% sampling survey
should be conducted for the
resettles (150 family), category
of PAP.(project affected people)

(landless,  vulnerable  family,
women leaded) detailed
socioeconomic profile for

resettlement, attentive likelihood
restoration plan.

A census survey is not feasible for such study.
The procedure of EIA study has been conducted

by standard practices. The process of
compensation is based on act and rules of
Bangladesh Government. A detail procedure of
compensation and resettlement has been

incorporated in article 12.2.1 and 12.2.2.

Should describe the methodology
of site selection. Whether
proposed sites are the
representative in terms  of
dispersion and magnitude of
impact, how your methodologies
for site selection represent
WB/IFC ADB standards?

The procedure of alternative site selection is
based on a number of criteria comes from
environmental sustainability, social acceptability,
economic efficiency and technical feasibility (detail
in Chapter 4) guided by ECR 1997. It also
considerably covers the IFC standard. Therefore,
the site clearance has been provided by DoE on
23th May 2011.

For such kind of large-scale
project stakeholder consultation
of the impacted area, (10 km
radius is important in the initial
stage, implementation and
operational stage in a larger
member. Analysis the result and
reflection of opinion in the
project implementation stage,
critically analyze the deviation of
the public opinion for sustainable
growth. How your analysis
represent the public opinion/
consultation.

Series of consultation process had been
conducted on project area and study area as well
emphasizing the guideline of IFC (Chapter 15:
Stake holder consultation). Moreover, the report
has been reviewed multiple eminent organizations
like DoE , IUCN, BWDB, DoF etc. Web based open
access dissemination process have been
published. Finally, local level public consultation
and National level public consultation has been
taken places with the presence of every stake
holders (Project area, study area, regional, and
national). There comments and suggestions are
critically evaluated and sequentially updated the
EIA report. (Annex-VIII)

Give details on: 1. Number of
consultation, 2. places 3. Time 4.
Number of stakeholders’ 5.
Category of stakeholders 6.
Feedback of result to the
stakeholders’ 7.How stakeholders’
could inform whether their
opinions were reflected in the
project cycle

The detail consultations procedure has been
detail out in chapter 15. The comments of the
stake holders and feedback has been reflected in
the relevant chapters, comment response matrix
(Annex- VIII) and FAQ.

Access road is one of the project
components, land acquisition and
any resettlement issue should be

Only 40 acre of land will be acquired where
maximum area are already occupied by existing
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considered as impact of the main
plant.

road e.g. about 9km long and 12m wide (Article
5.4.2).

Source and method of collection,
transportation and
Transshipment. How should be
described in the EIA stage.

Sources of coal, coal quality and quantity are
described in article 5.15. However, a separated
study has been carried out for detailing the coal
sourcing, transportation and handlings for the coal
based power plants in Bangladesh.

10

Description of the construction
phase should be described
separately as it is clearly different
in the context of development.
Detailed schedule of land
development activities (bar chart)
should be included for clear
understanding the development
scenario within over period of
time.

Feasibility report describe detail of the plant
activities, mechanical activities, civil works where
chapter-5 (Project Description) has incorporated
relevant activities for each of the phases.
However, Implementation Schedule (Annex. iv)

11

Impact of land development
especially on boundary river
water quality and its cumulative
impact on downstream river. For
site development and waste
management specific
model/design should be
representing.

In the EMP Chapter Chapter:8 numbers of water
quality management plan have been proposed for
controlling the washout effects from site.
Therefore, no waste management model is not
require because of following the EMP properly.
Please see, Impact evaluation table -9.1 for pre-
construction and construction phase and Table
10.1 (Mitigation measures for Pre-construction
and construction phases). Moreover, article 12.3
detail out the EMP for construction phase.

12

Coal transportation system and
its impact on Sundarbans
Mangrove forest should be
included in EIA report

Sources of coal, coal quality and quantity are
described in article 5.15. However, a separated
study has been carried out for detailing the coal
sourcing, transportation and handlings for the coal
based power plants in Bangladesh.

13

Access road one of the major
component of the project,
method of construction, filling
materials. Its impact comparing
with baseline selection should be
included

Only 40 acre of land will be acquired where
maximum area are already occupied by existing
road e.g. about 9km long and 12m wide (Article
5.4.2).

14

During operation stage ETP for
wastewater, spillage oil and other
liquid materials, detailed design
capacity method etc should be
included.

Feasibility report has detail out of the Central
Water Management Systems (CWMS) includes
desalination  plant, demineralization plant,
condensate polishing plant, chlorinated plant and
effluent treatment plan for Chapter 5 and article
5.4.2

15

During construction stage.
1. Bar chart of labor force
use over the time.
2. Worker shad,

size of

All the issues has been taken care in article 8.2
(impacts during pre-construction and construction
stages), Table-9, B (Impact evaluation for pre-
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accommodation, facilities
point of growth centre.

3. Water supply and
sanitation method.

4. Other utility facilities.

5. Local labor force member
etc should be included.

construction and construction phase) and Table
10.1 (Mitigation measures for Pre-construction
and construction phases) on the basis of the
notion of feasibility report. Moreover, article 12.3
detail out the EMP for construction phase.

16 Pre - project (_IOI‘]StI‘l_,ICtIO_n period During study period KII, FGD, RRA, public
and post project situation, how . ) .
same group of consulted people consultat!ons, rewevxf of thg report, n_atlonal
were incorporated and how they consultation and print media have raised a
were informed that their opinion | Number of issues. This study has evaluated those
were implemented/reflected in | issues, analysis scientifically and prescribe the
project cycle/resolution. prerequisite arrangement through EMP. In this
study, move form common views to personal
quarries that is reflected in relevant chapters-15,
Annex-VIII and FAQ.
17 Page 274 (last time of first Para). The comments have been incorporated.

No account has been made on

wind direct. There is a strong

relationship between wind

direction and industrial source

pollution. These should be

present a scenario represent

wind direction wind pollution

dispersion (special dimension) in

a standard model.

18 Estimate the level SOx dispersion | The comments are incorporated accordingly in the
after using FGD respective article (8.3.5)

19 What would be the compensation

plan for the project affected
people and Prepare a
resettlement action plan(RAP)

The compensation procedure is maintained by the
Act 1982 of GoB. The tentative plan of
compensation have been described in article
12.2.1.More over a resettlement action has been
suggested an article:12.2.2.

Comments and suggestion of DoE provided in the meeting held on 23 June 2013

Questions Explanation

1 Attgac_h the responses for eacr_w of_the All the responses are being combined and
individuals/ organizations . . . .
commented about the web based submitted it separately with this report
published EIA report

2 ﬁ.Ub'lmt themmlrlgr;ces r?fl dthenpulbzlltﬁ The discussed issues have been attached to the
A'Sﬁlosz%rg eeting held o comment response matrix and the minutes is
pril, included with “response of BPDB about the

Rampal Power plant”
3 | Depict the detail layout design of

the power plant

It has been incorporated in Map 5.5a, 5.5b, 5.5c,
and Annex-1V
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Estimate the area of ash pond and
ash retaining duration

This information has been incorporated in Article
5.14.15

Describe the inflow and outflow of
ETP of this power plant

A detail description has been described in
Feasibility Study. Moreover, in article 5.16.4, the
inflow out flow of ETP has been incorporated.

Cost analysis for installing the FGD
and execution cost of FGD during
operation

Typical FGDs installation cost and operating cost
has been detailing in Article 5.14.7.

Testimonial or testament or
statement of the respective
authorities about the dredging
activities for site development of

Rampal power plant

This document has been incorporated at the
Annex-II

Breakdown the separately about the
monitoring cost

The monitoring cost has been included dividing
into the inbuilt monitoring cost and additional
management cost. Table-13.1represent the
monitoring cost which include also in
environmental management cost .
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Appendix IX: Terms of Reference Provided by BPDB

A. Background

The Power System Master Plan (PSMP) of June 2006 (update) developed least cost
generation addition plan up to year 2025. This plan includes an optimum mix of base load
and peak load plants, corresponding to the electricity demand characteristics of Bangladesh.
The PSMP recommended installing 4,000 MW new power plants capacity using coal as fuel
by 2025 due to projections of limited gas reserves facing Bangladesh. As part of the plan,
Government of Bangladesh (GOB)/ Bangladesh Power Development Board (BPDB) has
decided to add two coal-fired steam power generating units of 2x(500-660) MW at proposed
locations of Chittagong & Khulna based on imported coal including future plant capacity
expansion provision for another 2 (two) units at each location. The Coal Fired Stream Power
Plant shall be of most efficient technologies and minimum pollution level having Super —
Criteria Stream Parameters. Environmental Impact Assessment (EIA) of the projects is to be
conducted to comply with the environmental laws of Bangladesh including guideline of
World Bank Group.

B. Objective

The objective is to conduct Initial Environmental Examination (IEE) and Environmental
Impact Assessment (EIA) for the proposed site Khulha. The eventual objective is to develop
the projects through interested investors including private participants on Tariff Based
Competitive Tendering. Towards this end in View, a Shell Company to be formed as
subsidiary of BPDB (Bangladesh Power Development Board) and will be partner of the
winning Sponsors/Developers through equity participation.

C. Scope of Services

The scope of works includes mainly execution of IEE and EIA and detail scope of works are
as follows:

C1 Initial Environmental Examination

The scope of services under the IEE study is as follows:

i. Selection of 2 possible alternative sites and recommend one site which involves
minimum agricultural land, minimum habitats to be displaced, minimum/avoiding
hilly area, use maximum Government land (if available) and develop suitable layouts.

ii. Land acquisition plan from the office of the Deputy Commissioner’s office.

iii. Land use/ Land cover including ecologically critical area, national parks, forest,
orchard, cultural heritage site etc., if any, in the site selected for the power plant.

iv. Topographical survey of the selected project site.

v. Meteorological data collection of the site from Bangladesh Meteorological
Department (BMD).

vi. Hydrological and morphological data collection from BWDB and BIWTA.
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vii. Ago-ecological zones data collection from AEZ report.
viii. Agricultural data collection from BBS and DAE.
ix. Water resources and soil salinity data collection from BWDB and SRDI.

X. Collection of data on access to port/railway/road from Port Authority, Bangladesh
Railway and Roads and Highway Department.

xi. Soil investigation of the selected site.

Xii. Seismicity analysis.

xiii. Sources of fuel and water from BPDB.

xiv. Effluent disposal point(s).

xv. Data on water quality, air quality and noise level.

xvi. Transportation of raw material and fuel.

XVii. Preliminary planning, design and drawing of power plants.
Xviii. Specific statutory requirements applicable in Bangladesh.

xix. Establishment of the environmental and social baseline condition in respect of water
resources, air quality, noise level, land resources including land use/land cover,
agriculture, fisheries, ecosystems and socio-economic condition.

xX. Public consultation and disclosure

xxi. Identification of Important Environmental and Social Components (IESC).

XXii. Assessment of impacts of the proposed power plant on the environmental
and social components.

XXiii. Preliminary Environmental Management Plan (EMP).

XXiV. Risk and hazard analysis.

XXV. Terms of Reference (TOR) for the Environmental Impact Assessment (EIA)

study for approval by DOE.

XXVi. Produce an IEE report, which shall form the basis of obtaining site clearance
from the DOE.

C2 Environmental and Social Impact assessment

The scope of services under the EIA study is as follows:

i. Carry out environmental and social impact assessment identifying the maximum
generation capacity capable of being installed (not less than 1300 MW) that will
satisfy the applicable environmental requirements, including the laws and bylaws of
Bangladesh and World Bank Group’s health and safety guidelines.

ii. Carry out hydrological investigation; evaluate the necessary coal supplying system
and power evacuation facilities required.

iii. Elaborate project description and design and the activities at pre-construction,
construction and post-construction phases.
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Vi.

Vii.

viii.

Xi.

Xii.

Xiii.

Xiv.

XV.

XV

Establish environmental and social baseline condition in respect of water resources,
land resources, agriculture, fisheries, ecology and socio-economic condition.

Carry out meteorological, noise level and air quality investigations for the proposed
power plants and the necessary additional transmission lines.

Select environmental and social components likely to be impacts by the proposed
coal-fired power plants.

Identify suitable control measures to minimize CO,, SO,, NO, etc. emission from the
power plants, if any, that should be required the developer under the request of
proposals.

Identify exhaust stack requirements applicable to each plant so that concentration of
SO, and particulate matter in the surrounding area is uniform and minimum.

Thermal plume modeling will be completed considering the proposed power plant
including nearby industrial installations (if any).

Ability for the developers of the power generation projects to satisfy all national
regulatory requirements and international obligations related to health and human
safety and the environment in the construction, operation, and maintenance of
imported coal projects of the anticipated size at the identified sites.

Ability to dispose efficiently and in a manner that complies with all national
regulatory requirements and international obligations related to the ash generation
by the power generation facilities (and the development of a recommended plan for
doing so).

Social/infrastructure facilities to be required.

Assess and evaluate the ability of each of the project (and any expansion projects at
the site) to comply with all health and safety and environmental laws of Bangladesh
and the requirements of the World Bank group. Identify any restriction that should
reasonably be imposed on the developers of the power generation projects to ensure
that expansion projects can be designed, constructed and operated in compliance
with all such laws, regulations and requirements and also international obligations.

Evaluate the impact on environment in line with Bangladesh and/or World Bank
requirement for the coal power plant and transmission line to ensure that the power
generation facilities and transmission facilities can be designed, constructed and
operated in compliance with all applicable environmental requirements.

Preparation of Environmental Management Plan (EMP), which shall include mitigation
measures, enhancement and contingency measures and compensation.

.As per TOR approved by the DOE, produce an EIA report which shall form the basis

of obtaining environmental clearance from the DOE for implementation of the coal-
fired steam power generation facilities of 2 x 500~600 MW.
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D. Responsibilities of consultants

The consultant shall carry out the services as detailed in “Scope of Works” and “Job
Description of Professionals” in the best interest of the BPDB with the reasonable care, skill
and diligence with sound engineering administrative and financial practices and shall be
responsible to the executive agency (BPDB) for discharge of responsibilities.

E. Resources Requirement/Qualification of Professionals

All Experts must have graduate with 10 years job experience in relevant field except
Environmental Law Specialist, Junior Environmental Engineer and Field Researcher, whose
job experience shall be 3 years.

F. Deliverables
The following reports are to be delivered by the consultants to BPDB:

e An Inception Report shall be submitted within 1(one) week from the commencement
of the assignment

e A Draft Report on the Initial Environmental Examination (IEE) study at the end of 1.0
(one) months from the date of signing contract for obtaining location clearance from
the DOE;

e A Final Report on the Initial Environmental Examination (IEE) study at the end of 1.5
(one and half) months from the date of signing contract for obtaining location
clearance from the DOE;

e A Draft Report on the Environmental Impact Assessment (EIA) study at the end of
2.0 (two) months from the date of location clearance for obtaining environmental
clearance from the DoOE;

e A Final Report on the Environmental Impact Assessment (EIA) study at the end of
2.5 (two and half) months from the date of location clearance for obtaining
environmental clearance from the DoE; and

e All report shall be submitted to BPBD in (five) hard copies and soft copy on CD.
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G. Staffing
A multi-disciplinary team of professional, detailed below, should conduct the IEE and the EIA
studies.
Sl. Discipline Number Person-Months
No. IEE EIA Total
study study
1 | Environmental Engineer/Team 1 2 3 4
Leader
2 | Water Resources Engineer 1 1 2 3
3 | Electrical Engineer 1 1 1 2
4 | Morphologist 1 1 1 2
5 | Mechanical engineer 1 1 1 2
6 | Ecologist 1 1 1 2
7 | Fisheries Specialist 1 1 1 2
8 | Soil and Agriculture Specialist 1 1 1 2
9 | Socio-Economist 1 1 1 2
10 | Environmental Law Specialist 1 1 1 2
11 | Junior Environmental Engineer 1 1 2 3
12 | Field Researcher 2 2 2 4
Total: 13 14 16 30
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Appendix X:ToR Approved by DoE

Government of the People's Republic of Bangladesh
Department of Environment
www.doe-bd.org
Head Office, Paribesh Bhaban
E-16 Agargaon, Dhaka-1207

Memo No : DoE/Clearance/5062/2011/ Date: /04/2011

Subject: Terms of Reference (ToR) for Environmental Impact Assessment (EIA) of
the Proposed Khulna 1300 MW Coal Based Thermal Power Plant Project at
Rampal Upazila under Bagerhat district.

Ref: Your Application dated 28/03/2011 and 09/03/2011.

With reference to your letter dated 28/03/2011 and 09/03/2011 for the subject
mentioned above, the Department of Environment hereby gives approval of TOR for
Environmental Impact Assessment (EIA) for the proposed Khulna 1300 MW Coal Based
Thermal Power Plant Project at Rampal Upazila under Bagerhat District subject to fulfilling
the following terms and conditions :

1. The project authority shall submit a comprehensive Environmental Impact Assessment (EIA) report
considering the overall activity of the said Project in accordance with the TOR and time schedule
indicated in the Initial Environmental Examination (IEE) Report.

2. The TOR of the EIA shall incorporate the following components/items :
l. Executive Summary

1. Introduction
II.1. Background
[I.2.  Purpose of the Study
I1.3. Need of the Project
II.4. Importance of the Project
II.5. Scope of EIA Study
1.6. EIATeam

I1. Legal and Legislative Framework, Regulations and Policy Considerations (including inter
alia Environment Policy, National Energy Policy, Industry Policy, National Forest Policy,
National Water Policy, Coastal Zone Management Policy, National Land use Policy, National
Agriculture Policy, Fisheries policy, National coal policy, etc. )

V. Project Data Sheet
IV.1. Project Proponent
IV.2. Project location and area
IV.3. Nature and Size of the Project
IV.4. Project Concept
IV.5. Project Components
IV.6. Project Activities
IV.7. Project schedule
IV.8. Resources and utilities demand
IV.9. Sources of Primary Fuels (Quality and Country of Origin)
IVV.10. Transportation of primary Fuel
V. Process Description
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VL.

VII.

VIII.

V.1. Project Site

V.2. Project Layout

V.3. Land Requirement

V.4. Fuel Requirement

V.5. Water Requirement

V.6. Technology Selection and Process Description
V.7. Description of Major Systems

V.8. Material Balance

V.9  Pollution Mitigation Measures (Units & Devices)

Analysis of Suitability for Different Alternatives (this analysis shall be performed, among
other approaches, in a GIS based Spatial Decision Support System (SDSS) presenting the
suitability of different options for both the interventions)

Detail description of the land cover/land use (with all the existing resource classes along
with area coverage shall be shown in the respective maps derived from updated image of
proper spatial and spectral resolution. Basic information (name of satellite, date and time of
acquisition with atmospheric condition, spatial resolution, color composite etc.) of the image
data to be used for making land use/land cover maps shall be mentioned)

Description of Environment

VIII.L1 Study Area (10 Km. radius and 25 Km. towards Sundarbans), Period,
Component and methodology (Seasonal Variation should be covered)

VIIl.2 Coal availability, including distance to “mine mouth”, the non-sterilization coal
reserves and the feasibility of distance between station and coal

VIII.3 Water availability

VIIl.4 Sorbent availability

VIII.5 Hydrogeology

VIII.6 Meteorology

VIII.7 Ambient Air Quality

VIII.8 Ambient Noise Quality

VIII.9 Surface & Ground Water Quality

VIII.10 Aquatic Monitoring

VIII.11 Soil Quality

VIII.12 Ecology
VIII.12.1 Forests
VIII.12.2 Flora
VIII.12.3 Fauna

VII11.13 Demography Profile and Occupational Pattern

VIII.14 Land use and Cropping Pattern

VIII.15 Socio-economic Scenario

VIII.16 Distance to urban and rural communities (proximity to sensitive receptors)
VIII.17 Transmission capacity/options for linking to grid

VIII.18 Distance to existing infrastructure such as roads, etc.

VIII.19 Current and surrounding land use and associated communities

Environmental Impacts
IX.1 Identification of Impact
IX.2 Sustainability of Quality of Coal and Continuity of Supply
IX.3 Construction Stage Impact
IX.3.1 Impact on Landform
IX.3.2 Impact on Natural Resources
IX.3.3 Impact on Sundarbans Mangrove Eco-systems and other eco-
systems
IX.3.4 Impact on Ambient Air
IX.3.5 Impact on Ambient Noise
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X.

IX.4

IX.3.6 Impact on Water Bodies

IX.3.7 Impact on Soil

IX.3.8 Impact on Workers Health, Sanitation and Safety

IX.3.9 Impact on Key Point Installations & others

IX.3.10 Solid Waste Disposal

IX.3.11 Social Impact due to industrial set up and harnessing of coal and

other resources locally (if any)

IX.3.12 Impact due to transportation of raw materials

Operation Stage Impact

IX.4.1 Impact on Natural Resource

IX.4.2 Impact on Sundarbans Mangrove Eco-systems and other eco-systems

IX.4.3 Impact due to collection of Resources from Local Sources within the
Country (if any)

IX.4.4 Impact on Ambient Air

IX.4.5 Impact on Ambient Noise

IX.4.6 Impact on Water Bodies (both surface & ground)

IX.4.7 Solid Waste Disposal

IX.4.8 Soil and Agriculture

IX.4.9 Impact on Ground Water

IX.4.10 Impact due to Ash Disposal

IX.4.11 Ecology (Flora and Fauna)

IX.4.12 Impact on Occupational Health

IX.4.13 Impact on Public Health and Safety

IX.4.14 Impact on Traffic Movement

IX.4.15 Social Impact

IX.4.16 Impact on Tourism

IX.4.16 Impact due to transportation of primary fuels

Evaluation of Impacts

The impacts should be evaluated in terms of their local, regional and national importance. The impact should be
assessed in terms of the magnitude, significance, frequency of the occurrence, duration and probability. The
confidence level in the prediction must be stated. The judgment of significance of impacts can be based on one
or more of the following, depending on the environmental factor being evaluated. These are :

XI.

i

ii.
ii.
iv.

comparison with laws, regulation or accepted national or international standards
reference to pre-set criteria such as conservation or protected status of a site, feature or
species

consistency with pre-set policy objectives

consultation and acceptability with the relevant decision makers, civil society, local
community or the general public.

Mitigation Of Impacts

Mitigation measures which may be of the following categories and coverages:

XIl.

1.

il.

iil.

changing project layout, transport routes, disposal routes or locations, timing or
engineering design

introducing pollution controls, waste treatment, phased implementation and
construction, engineering measures, monitoring, landscaping, social services or public
education;

rehabilitation, compensation to restore, relocate or provision of concession for damage

Environmental Management Plan

XIl.1 EMP during Construction Phase
XIl.1.1 Site Preparation

XI1.1.2 Infrastructure Services

XI1.1.3 Construction Equipment
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XIl.1.4 Safety Measures

XIl.2 EMP during Operation Phase
XII.2.1 Air Pollution Management
XIl1.2.1.1 transportation and handling of raw materials
XI1.2.1.2 Operation Stage

Xll.2.2 Waste Water Management
XIl.2.3 Noise Management

Xll.2.4 Solid Waste Management
XI1.2.4.1 Fly Ash Utilization

XI1.2.4.2 Ash Utilization

XIl.2.5 House Keeping

XI1.2.6 Safety and Occupational Health
XIl.3  Greenbelt Development

XIl.4  Rain Water Harvesting Plan
XIl.5  Rehabilitation and Resettlement Plan
XI.6  Thermal pollution management
XI.7  Coal Washery

XI.8  Coal Yard Mgt

X1.9  CDM Intent

XI.10 Budget for EMP

XIl.11 Contingency Plans

The project authority shall:

a) Provide a conceptual contingency plan that considers environmental effects
associated with operational upset conditions such as serious malfunctions or
accidents;

b) Describe the flexibility built into the plant design and layout to accommodate
future modifications required by any change in emission standards, limits and
guidelines.

XIHI. Risk Assessment

XIll.1 Consequence Analysis
XIll.2 Emergency Response Plan
XI1.3 Risk Mitigation Measures

XIV. Environment Monitoring Plan
XIV.1 Monitoring Plan
XIV.1.1 Stack Emission Monitoring
XIV.1.2 Ambient Air Monitoring
X1V.1.3 Meteorological Monitoring
XIV.1.4 Equipment and Ambient Noise
XIV.1.5 Surface Water & Waste Water Monitoring
XIV.1.5 Ground Water Monitoring
XIV.1.6 Solid & Hazardous Waste Monitoring
XIV.1.7 Flora and Fauna Monitoring
XIV.1.8 Workers Health and Safety Monitoring
XIV.1.9 Community Health Monitoring
XIV.1.10 Monitoring of DMP
XIV.1.11 Monitoring and CSR Activities
XIV.2  Action During Abnormal Operating conditions
XIV.3 Budgets for Monitoring
XIV.4 Reporting

XV. Work Plan

XVI. Project Benefits with Benefit-Cost analysis that covers among others, Environmental
and Social Cost
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XVI. Public Consultation

Public Consultation both in Local and National Level should be carried out. The public participation process is
critical in ensuring public review and input into the EIA process. Some of the authorities to be engaged include:
Department of Environment, Forest Department, Water Development Board, BIWTA, Mongla Port Authority,
RHD, PWD, DPHE, Bangladesh Parjatan Corporation, Department of Fisheries, LGED, other national/local
departments where deemed necessary, Local Administrations (DC, UNO, UP Chairman & Members),
Community Based Organizations, Non-Governmental Organizations, Business Unions, Farmers’ Unions, etc.

The project authority must provide a detailed Public Participation Plan, which shall include, but not be limited to
the following: A timetable for communication, detailing who will be consulted and why; as a minimum, one
public meeting should be held during the Scoping phase and one public meeting during the impact assessment
phase (although this number might be increased due to the width of the study area). The timing of these
meetings would be decided upon in conjunction with relevant stakeholders; ensure that the public participation
process complies with the relevant EIA regulations; compile minutes of the meetings and send to all participants
and organize appropriate feedback mechanisms for public comment.

XVIIl.  Conclusion & Recommendation

3. Without obtaining approval of EIA report by the Department of Environment, the project authority shall
not be able to start the physical activity of the project and also not be able to open L/C in favor of
importable machineries.

4.  Rehabilitation of human settlement or compensation for any sort of activity which will incur damage or
loss of public or private property shall be addressed as per Government of Bangladesh rules and
regulations.

5. The project authority shall submit the EIA along with a filled-in application for Environmental Clearance
in prescribed form, the revised feasibility report, the applicable fee in a treasury Chalan, the no objection
certificates (NOCs) from the local authorities, NOC from forest department (if it is required in case of
cutting any forested plant/trees-private or public), NOCs from other relevant agencies and other necessary
documents to the Head Office of DOE with a copy to Khulna divisional office.

6. A soft copy of the image data as well as the maps to be generated from the image shall be submitted to
DOE Head Office along with the EIA.

(Syed Nazmul Ahsan)
Deputy Director (Environmental Clearance)
&
Member Secretary

Environmental Clearance Committee
Phone # 8121793

Project Director (Chief Engineer)

Chittagong and Khulna 1300 MW Coal Based Thermal Power Plant Project
Bangladesh Power Development Board (BPDB)

Biddyut Bhaban (8" Floor)

1, Abdul Goni Road, Dhaka-1000, Bangladesh.

Copy Forwarded to :

1)  Private Secretary to the Hon'ble Secretary, Ministry of Environment and Forests,
Bangladesh Secretariat, Dhaka.

2)  Director, Department of Environment, Khulna Division, Khulna.

3)  Staff Officer to the Director General, Department of Environment, Head Office, Dhaka

CXxXiii



Appendix

CXXXiV



Appendix

Appendix XI: List of common flora and fauna occurred in
the study area

Table Al: Terrestrial Flora

Scientific Name Local name Habit Importance Status
Abroma augusta Ulatkambal Shrub Medicinal Rare
Acacia moniliformis Akashmoni Tree Note known Common
Acacia nilotica Babla Tree Ornamental Common
Acalypha indica Muktajhuri Shrub Medicinal Common
Acanthus illicifolius Hargoja Saline Herb | Medicinal Common
Achyranthes aspera Apang Herb Medicinal Common
Acrostichum aureum Tiger Fern Herb Not Known Common
Adenanthera Rakton Tree Firewood Rare
Adhatoda zeylanica Bashak Shrub Medicinal Rare
Aegle marmelos Bel Tree Medicinal, Fruits Common
Aeschynomene aspera Shola Shrub Fuel Rare
Albiazia odoratissima Shrish Tree Timber Common
Albizia richardiana Gagon serish Tree Firewood, timber Common
Albizia lebbeck Sirish Tree Timber and fuel wood | Very Common
Albizia procera Silkaroi Tree Timber and fuel wood | Common
Alostonia macrophylla Chatim Tree Ornamental Common
Alstonia scholaris Shatim/Shatian Tree Timber Rare
Amaarthus spinosa Katanatea Herb Medicinal Common
Anthocephalus chinensis | Kadam Tree Timber and fuel wood | Common
Aphanamixis polystachya | Pitraj Tree Timber Rare
Areca catechu Supari Tree Fruit and Timber Very Common
Artocarpus heterophyllus | Kanthal Tree Timber, Fruits Common
Artocarpus lakoocha Deoa Tree Fruits Rare
Averrhoa carambola Kamranga Tree Fruits Common
Avicennia officinalis Bine Tree Timber Common
Azadirachta indica Nim Tree Timber and medicine | Common
Bambusa sp Bash Woody Herb | Furniture Common
Barringtonia acutangula | Hijal Shrub Fuel wood Common
Bauhinia sp. Kanson Tree Ornamental Rare
Bombax ceiba Shimul Tree Cotton and Fuel wood | Common
Borassus flabellifera Tal Tree Timber Common
Calamus tenuis Bet Shrub Thatching Common
Calophyllum inophyllum ga:;g /Punnag Tree Ornamental Rare
Calotropis gigantea Akand Shrub Medicinal Common
Calotropis procera Akand Shrub Medicinal Common
Carica papaya Papay Shrub Fruit Common
Carissa carandas Karamcha Shrub Fruit Common
Cassia fistula Sonalu Tree Ornamental Common
Cassia siamea Minjira Tree Ornamental Common
Cassia alata Dardmardon Shrub Medicinal Common
Cassla occidentalis Barahalkasunda | Shrub Fuel wood Common
Cassia tora Chakunda Shrub Fuel wood Common
Casuarina egisetifolia Jahu Tree Ornamental Common
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Scientific Name Local name Habit Importance Status
Centella asitica Thankuni Herb Medicinal and Common
Vegetables
Cerbera Odollam Dabur/Amdoua Tree Fuel wood Rare
Cestrum nocturnum Hasnahena Shrub Ornamental Rare
Citrus grandis Jambura Tree Fruits Common
Clerodendrum viscosum | Bhat Shrub Medicinal Common
Cocos nucifera Narikel Tree Fruit and Fuel wood Very Common
Crataeva nurvala Baroon Tree Fuel wood Common
Crotolaria retusa Ban-san Herb Medicinal Rare
Croton bonplandianum Banjhal Herb Medicinal Common
Cuscuta australis Swarnalata Herb Medicinal Common
Cynodon dactylone Durba Gash Herb Medicinal Common
Dalbergia sissoo Sisso Tree Timber Common
Datura metel Dhutura Shrub Medicinal Rare
Datura suaveolens Dutura Herb Medicinal Rare
Delonix regia Krichnochura Tree Ornamental Common
Dillenia indica Chalta Tree Fruit Common
Diospyros discolor Bilatigab Tree Fruit Common
Diospyros perigrina Deshigab Tree Fruit and Timber Rare
E. ovalifolia Tali Mander Tree Firewood Common
Eclipta alba Kalokashi Herb Medicinal Common
Eichornia crassipes Kachuripana Herb Fertilizer Common
Enhydra fluctuins Halencha Herb Vegetable Common
Erythrina ovalifolia Talimandar Tree Fuel wood Common
. . Firewood,
Erythrina variegata Mander Tree Ornamental Common
Euphorbia hirta Dudhia Herb Fuel wood Common
Excoecaria agallocha Gheoa Tree Fuel wood Common
Ficus hispida Dumur Tree Fuel wood Common
Ficus benghalensis Bat Tree Fuel wood Common
Ficus heterophylla Bhui Dumur Herb Fuel wood Common
Ficus hispida Dumur Shrub Fruit and Fuel wood Very Common
Ficus religiosa Assawath Tree Fuel wood Common
Gardenia jesminoides Ghandhoraj Shrub Flower Common
Glycosmis pentaphyila Daton, Atdli pata | Shrub Medicinal Common
Gmelina arborea Gamari Tree Timber Rare
Heletropium indicum Hatisuri Herb Medicinal Common
Heriteria fomes Sundari Tree Timber Common
Hoya parasitica Parghaca Climber Medicinal Common
I pescarpi Chagol Khuri Climber Fuel Rare
Ipomea fistulosa Dhol Kalmi Shrub Fuel Common
Justicia granderusa Jagadmadon Shrub Medicinal Rare
Leucas acpera Satodrun Herb Medicinal Common
Leucauna laucocephalata | Ipil ipil Tree Timber Common
Litchi chinensis Lichu Tree Fruit Common
Musa sapientum Kacha kala Herb Vegetable Common
Mangifera indica Aum Tree Fruit and Timber Common
Marsilea quadrifolia Susnishak Herb Medicinal Common
Mikania scandens Assamlata Herb Medicine Common
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Scientific Name Local name Habit Importance Status
Mimosa pudica Lajjaboti Shrub Medicinal Common
Moringa oleifera Sajna Tree Vegetable Common
Muntinga calabura China chari Tree Ornamental Very Rare
Mus.a paradisiaca . var. Kala Shrub Fruit Common
sapientum

Mus.a paradisiaca . var. Kala Shrub Fruit Common
sapientum

Nerium odorum Karobi Shrub Medicinal Common
Nicotiana plumbaginifolia | Bantamak Herb Wild Common
Nijpa fruticans Golpata Tree Domestic use Common
Nyctanthes arbortristris | Safali Herb Ornamental Common
Nymphea nouchli Sapla Herb Medicinal, Vegetable | Common
Nymphoides cristatum Chandmala Herb Medicinal Common
Ocimum americanum Tulshi Herb Medicine Common
Oryza sativa Dhan Herb Food Common
P. hydropiper Panimarich Herb Medicinal Common
P. plebajum Ajban Herb Medicinal Common
Pandanus sp. Keya Herb Ornamental Common
Phoenix paludosa Hental Tree Wildlife Common
Phoneix sylvestris Khejur Tree Fruit and Fuel wood Common
Physalis minima Bantepari Herb - Common
Pistia strateotes Topapana Herb - Common
Pithecolobium dulce Dakshnia Babul | Tree Ornamental, Avunue | Common
Polyalthia longifolia Debdaru Tree Ornamental Common
Polygonum orientale Baro Panimarich | Herb Medicinal Common
Pongamia pinnata Karonga Tree Fuel wood Common
Psidium guajava Peyara Shrub Fruit Common
Raulwolfia serpentina Sarpagandha Shrub Medicinal Rare
Rhizophora mucronata Khamu Tree wild Common
Rhynchospora rufescens | Shimbhatraji Herb - Rare
Ricinus communis Reri Shrub Oil Common
Scoparia dulcis Bandhana Herb Medicinal Common
Sesbania grandifiora Bakphul Shrub Medicinal Rare
Sesbania rostrata Dhaincha Herb Fuel / Fertilizer Common
Spondias dulcis Amra Tree Fruit Common
Sterculia foetida Jangli badam Tree Medicinal Rare
Streblus asper Sheora Shrub Fuel wood Common
Swietenia mahagoni Mahogoni Tree Timber, Medicinal Very Common
Syzygium cumini Kalogam Tree Medicinal, Timber Common
Tamarindus indica Tetul Tree Fruit Common
Tectona grands Segun Tree Timber Common
Terminalia arjuna Arjun Tree Timber and Medicinal | Common
Terminalia bellirica Bhorae Tree Medicinal Rare
Terminalia catappa Katbadam Tree Fruit Common
Thevetia peruviana Kalka Tree Ornamental Common
Trewia nudifiora Pitali/Latim Tree Timber and fuel wood | Common
Typha angustata Hogla Herb Domestic use Common
Vitex negundo Nishinda Shrub Medicinal Rare
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Zizyphus mauritiana Baroi Tree Fruit Common

Source: IUCN, Department of Forest and Field Investigation

Table A2: Crop field Vegetation
Scientific Name Local name Habit Importance Status
Acalypha indica Muktajhuri Herb Medicinal C
Achyranthes aspera Apang Herb Medicinal C
Alternanthera sessilis Sachishak Herb Vegetable VC
Amaranthus spinosus Kata note Herb Vegetable VC
Calotropis gigantea Akand Shrub Medicinal C
Calotropis procera Akand Shrub Medicinal C
Carissa carandas Karamcha Shrub Fruits R
Chenopodium ambrosoides | Chapali ghash Herb Medicinal VC
Cotula hemispherica Kancha ghash Herb Domestic food C
Crotolaria retusa Ban-san Herb Medicinal VC
Croton bonplandianum Banjhal Herb Medicinal C
Cuscuta australis Swarnalata Herb Medicinal C
Cynodon dactylon Durba Herb Medicinal VC
Dentella repens Hachuti Herb Medicinal C
Euphorbia hirta Dudhia Herb Medicinal VC
Marsilea quadrifolia Susnishak Herb Vegetable C
Nicotiana plumbaginifolia Bantamak Herb wild C
Nyctanthes arbortristris Sefal Herb Ornamental C
Rhynchospora rufescens Shimbhatraji Herb Medicinal VC
Rorippa indica Bansarisha Herb Medicinal C
Sacciolepis interrupta Nardulla Herb Medicinal VC
Sesbania rostrata Dhaincha Herb Fuel/Fertilizer VC

C — Common, VC — Very Common, R - Rare

Source: IUCN, Department of Forest and Field Investigation

Table A3: Wetland Vegetation
Scientific Name Local name Habit Importance Status
Alternanthera philoxiroides | Helencha Herb Medicinal VC
Aponogeton natans Ghentu Herb Medicinal C
Arundo donax Baranal Herb Medicinal VC
Azolla pinnata Kutipana Herb Fish food C
Ceratophyllum desmersum | Jhangi Herb - C
Colocasia esculenta Kachu Herb Medicinal C
Cyperus sp. Mutha Herb Domestic food VC
Eclipta alba Kalokeshi Herb Medicinal C
Cheratopteris sp Fern Herb - C
Eichhornia crassipes Kochuripana Herb Fertilizer VC
Enhydra fluctuans Helencha Herb Vegetable vC
Fimbristylis milliaceae Joina Herb Medicinal C
Hygroryza aristata Putki Herb Medicinal C
Ipomoea aquatica Kalmi sak Herb Vegetable VC
Lemna perpusilla Khudipana Herb - C
Limnophila sessiliflora Bijatighas Herb Domestic food C
Luawigia abscendens Keshordam Herb Medicinal C
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Scientific Name Local name Habit Importance Status
Luawigia hyssopifolia Keshordam Herb Medicinal VC
Mersilea gquadrifoliata Susnisak Herb Vegetable VC
Monochoria hatata Kechur Herb Medicinal C
Nachamendra alternifolia Kaisa Herb Domestic food C
Najas. sp Goisa Herb Domestic food C
Nymphaea nouchali Shapla Herb Vegetable VC
Nymphaea stellata Nilshapla Herb Vegetable R
Phragmites karka Nol Khagra Herb Fuel VC
Pistia stratiotes Topapana Herb - VC
Polygonum barbatum Bishkatali Herb Medicinal C
Polygonum glabrum Bishkatali Herb Medicinal C
Polygonum lanatum Bishkatali Herb Medicinal C
Sagittaria sagittifolia Chhotokul Herb Medicinal C
Salvina cucullata Kuripana Herb - C
Scirpus juncoides Chisra Herb Fuel C
Spirodela polyrhiza Khudipana Herb - C
Trapa natans Singra Herb Fruit R
Utricualria exoleata Chotojhangi Herb Medicinal C
Vallisnaria spiralis Bicha Herb Medicinal C
Vetiveria zizanioides Binna Herb Domestic use C
Wolffia microscopica Guripana Herb - C

C — Common, VC — Very Common, R — Rare; Source: IUCN, Department of Forest and Field

Investigation

Table A4: List of Bird

Scientific Name English Name Local Name LOCAL IUCN — Global
status Status
LC
Glareola lactea Small Pratincole | Soto Babubatan UR
Acridotheres fuscus Jungle Myna Jhuti Shalik CR LC
Acrocephalus stentoreus Clamorous  Reed Bachal Nolfutki cwv LC
Warbler
Actitis hypoleucos Commp n Pati Batan cwv LC
Sandpiper
Aegithina tiphia Common Iora Pati Fatikjal CR LC
Alauda erythrorhynchos Pale-billed Metethot Fuljhuri CR LC
Flowerpecker
Alauda gulgula Oriental Skylark | Udoi Ovrobhorot CR LC
Alcedo atthis Cpmmon Pati Machranga CR LC
Kingfisher
Amaurornis phoenicurus White-breasted Dholabook Dahuk UR L
Water hen
Anas acuta Northern Pintail Utturey Lenjahash Cwv LC
Anas crecca Eurasian Teal Pati Tilihash cwv LC
. Indian Spot- LC
Anas poecilorhyncha billed Duck Metey Hash UR
Anas querquedula Garganey Giria Hash cwyv LC
Anastomus oscitans Asian Open bill Ashio Shamkhol CR LC
Anser indicus Bar-headed Dagi Rajhash uwv LC
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Scientific Name English Name Local Name LOCAL IUCN — Global
status Status
Goose
Anthus hodgsoni (;I;\I/te -backed Jolpaipith Tulika CWV L
Anthus richardi Richard's Pipit Richarder Tulika cwyv LC
Anthus roseatus Rosy Pipit Golapi Tulika cwv LC
Anthus rufulus Paddy field Pipit | Dhani Tulika CR LC
Arachnothera longirostra hEtrlm?er Spider Choto Makormar CR L
Ardea cinerea Grey Heron Dhupni Bok CR LC
Ardeola grayii Indian Pond Deshi Kanibok CR L
Heron
Artamus fuscus Ashy Wood Metey Bonbabil CR L
swallow
Athene brama Spotted Owlet Khuruley Kutipecha CR LC
Atthya ferina Common Pati Bhutihash CWV Lc
Pochard
Bubulcus ibis Cattle Egret Go Boga CR LC
Butorides striata Striated Heron Khude Bok CR LC
. Large-tailed ) LC
Caprimulgus macrurus Nightjar Lenja Ratchora CR
Casmerodius albus Great Egret Boro Boga CR LC
Celeus brachyurus Rufous Khoira Khathkurali CR L
Woodpecker
Centropus sinensis Greater Coucal Boro Kubo CR LC
Ceryle rudis Pied Kingfisher Pakra Machranga CR LC
Charadrius alexandrinus | Kentish Plover Kentish Jiria CR/RR LC
. . Little Ringed . CR & LC
Charadrius dubius Plover Choto Nothjiria WV
Charadrius leschenaultii glz)e:;fr sand Boro Dhuljiria cwyv L
Charadrius mongolus I;?jj:rr sand Soto Dhuljiria cwyv L
Charadrius squatarola Grey Plover Metey Jiria cwv LC
Chlidonias hybrida Whiskered Tern | Julphi Panchil CR/WV LC
Ciconia nigra Black Strock Kala Manikjor WV LC
Cisticola juncidis Zitting Cisticola Bhomra Soton CR LC
Columba livia Common Pigeon | Gola Paira CR LC
Copsychus saularis ggsil:]tal Magpie- Udoi Doel CR L
Coracias benghalensis Indian Roller Bangla Nilkanto CR LC
Corvus macrorhynchos (L:?cr)g\JNe—bllled Dar Kak CR L
Corvus splendens House Crow Pati Kak CR LC
Cuculus micropterus Indian Cuckoo Bokotakou Kokil CR LC
Cypsiurus balasiensis Asian Palm Swift | Ashio Talbatashi CR LC
Dendrocitta vagabunda Rufous Treepie Khoira Harichacha CR LC
Dendrocopos canicapillus Grey- Metetoopi Batkurali UR LC
cappedPygmy
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Scientific Name English Name Local Name LOCAL Ve el
status Status
Woodpecker
Dendrocopos macer Fulvous-breasted Batabi Kathkurali CR LC
Woodpecker
, Fulvous . . LC
Dendrocygna bicolor Whistling Duck Raj Shorali cwv
Dendrocygna javanica Ilseuscske r Whistling Pati Shorali CR LC
Dicrurus macrocercus Black Drongo Kala Fingey CR LC
Dinopium benghalense tzisker Golden Bangla Kaththokra CR LC
Dinopium javanense E;);lmon Golden Pati Kaththokra CR LC
Egretta garzetta Little Egret Choto Boga CR LC
Egretta intermedia Yellow-billed Majhla Boga CR LC
Egret
Elanus caeruleus ﬁ:?:k-wmged Katua Chil UR LC
Eudynamys scolopaceus | Asian Koel Ashio Kalakokil CR LC
Falco tinnunculus Common Kestrel | Pati Kestrel Ccwv LC
Gallicrex cinerea Water cock Deshi Kora UR LC
Gallinago gallinago Common Snipe Pati Chega Ccwv LC
Gallinago stenura Pin-tailed Snipe Lenja Chega cwv LC
Gallinula chloropus Common Pati Panmurgi CR L
Moorhen
Gelochelidon nilotica Gull-billed Tern Kalathot Panchil CR
Halcyon coromandra Ruddy Kingdfisher | Lal Machranga RR LC
, White-throated LC
Halcyon smyrnensis Kingfisher Dholagola Machranga CR
Haliaeetus leucogaster \é\;i;lt:-bellled sea Sindhu Eagle RR LC
Haliastur Indus Brahminy Kite Shonkho Chil CR LC
Heliopais personata Masked Finfoot Giolo Hansh RR LC
Hierococcyx varius Common Hawk- Pati Chokhgelo CR LC
Cuckoo
. Black-naped . LC
Hypothymis azurea Monarch Kalaghar Rajon CR
Ichthyophaga Grey-headed ) Near
fchthyaetus Fish Eagle Metematha Kura-eegol | UR Threatened
[).(obry chus Cinnamon Bittern | Khoira Bogla UR L
cinnamomeus
Ketupa zeylonensis Brown Fish Owl Khoira Mechopecha UR
Lanius cristatus Brown Shrike Khoira Latora CcwWv LC
Lanius schach Lon_g-ta|led Lenja Latora CR L
Shrike
Larus brunnicephalus (B;Lcn/vn-headed Khoiramatha Gangchil cwv LC
, Great Black- . . LC
Larus brunnicephalus headed Gull Palasi Gangchil cwv
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Scientific Name English Name Local Name LOCAL IUCN — Global
status Status
Larus ridibundus Common ~ Black- Kalamatha Gangchil cwv L
headed Gull
LC Acridotheres tristis Common Myna Bhat Shalik CR LC
Leptocoma zeylonica zzﬁjlie;rumped Begunikomor Moutushi | CR L
Leptoptilos javanicus Lesser Adjutant Modontak RR Vulnerable
Lonchura malabarica Indian Silver bill | Deshi Chandithot UR LC
Lonchura malacca E/lljﬁli:headed Kalamatha Munia UR L
Lonchura punctulata ;c;llyi;breasted Butibook Munia CR L
Malacocincla abbotti Abbott's Babbler | Aboter Satarey CR LC
Megalaima asiatica Blue-throated Neelgola Boshonto CR L
Barbet
Megalaima Coppersmith Shekra Boshonto CR LC
haemacephala Barbet
Megalaima lineata Lineated Barbet | Dagi Boshonto CR LC
. Striated . . LC
Megalurus palustris Grassbird Dagi Ghashpakhi CR
Merops orfentalis Green Bee-eater | Shobuj Shuichora CR LC
Metopidius indicus Bronze-winged | 1\ oy UR L
Jacana
Milvus migrans Black Kite Bhubon Chil CR LC
Mirafra assamica Bengal Bush Lark | Bangla Jharbhorot CR LC
Motacilla alba White Wagtail Dhola Khonjon cwv LC
Motacilla cinerea Grey Wagtail Metey Khonjon uwv LC
Motacilla citreola Citrine Wagtail Sitrin Khonjon cwyv LC
Motacilla flava WeSteT” vellow Holdey Khonjon cwv L
Wagtail
Motacilla . Whlte-prowed Dholavru Khonjon UR LC
madaraspatensis Wagtail
Mycteria leucocephala Painted Stork Rangila bok RR Near
Threatened
Nettapas . Cotton Pygmy Dhola Balihash UR LC
coromandelianus Goose
Numenius arquata Eurasian Curlew | Eureshio Gulinda Vv LC
Numenius glareola Wood Sandpiper | Bon Batan cwv LC
. . Common . . LC
Tringa nebularia Greenshank Pati Shobujpa cwv
Tringa ochropus Green Sandpiper | Shobuj Batan uwv LC
. . Black-crowned . LC
Nycticorax nycticorax Night Heron Kalamatha Nishibok CR
Oriolus xanthornus gl:gllzhooded Kalamatha Benebou CR L
Orthotomus sutorius Cqm mgn Pati Tuntuni CR L
Tailorbird
Parus inornata Plain Prinia Nirol Prina CR LC
Parus major Great Tit Boro Tit CR LC
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Passer domesticus House Sparrow Pati Chorui CR LC
. . Stork-billed LC
Pelargopsis capensis Kingfisher UR
Pgr/crocotus Small Minivet Choto Saheli CR L
cainnamomeus
Phaeniocophaeus tristis Green-billed Shobujthot Malkoa CR L
Malkoha
Phalacrocorax carbo Great Cormorant | Boro Pankouri cwyv LC
Phalacrocorax fuscicollis Indian Deshi Pankouri \" L
Cormorant
Phalacrocorax niger Little Cormorant | Choto Pankouri CR LC
Phylloscopus fuscatus Dusky Warbler Kalchey Futki cwyv LC
. Streak-throated . . LC
Picus xanthopygaeus Woodpecker Dagigola Kathkurali UR
Platalea leucorodia EuraS|a|.1 Kodali Bok RR L
Spoonbill
Ploceus manyar Streak Weaver Dagi Babui RR (DD) LC
Ploceus philippinus Baya Weaver Deshi babui CR LC
Pluvialis fulva g;c\g: Golden Proshanto Shonajiria cwv L
Prinia gracilis Graceful Prinia Shundori Prinia RR (DD) LC
Psittacula krameri Rose-ringed Modna Tia CR L
Parakeet
Pycnonotus cafer Red-vented Bangla Bulbul CR LC
Bulbul
Rhipidura albicollis \é\;:faei-lth roated Dholagola Chatighurani | CR LC
Rynchops albicolis Indian Skimmer | Panikata RR Vulnerable
Sarkidiornis melanotos Comb Duck Nakta Hash RWV LC
Spilornis cheela (E:;egslzed Serpent Tila Nag-eegol CR L
Sterna acuticauda _IIB_Iearcnk-beIhed Kalapet Panchil UR LC
Sterna aurantia River Tern Nodia Panchil uwv LC
Sterna hirundo Common Tern Pati Panchil uwv LC
Streptopelia chinensis Spotted Dove Tila Ghughu CR LC
Streptopelia decaocta EL(I):/aeSIan Collared Eurashio Konthighughu | CR LC
streptop e//q Red Turtle Dove | Lal Konthighughu CR L
tranquebarica
Sturnus contra Pied Myna Ashio Pakrashalik CR LC
Sturnus ginginianus Bank Myna Gaang Shalik UR LC
Sturnus malabaricus Ches_tnut-talled Khoiralej Telshalik CR L
Starling
Tadorna ferruginea Ruddy Shelduck | Khoira Chokachoki cwv LC
Tadorna tadorna Common Pati Chokachoki cwyv L
Shelduck
Terpsiphone paradisi Asian Paradise- | Ashio Shabulbuli UR LC
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status Status

flycatcher

Treron phoenicopterus YeIIow-fpoted Holdepa Horial CR L
Green Pigeon

Tringa stagnatilis Marsh Sandpiper | Bil Batan uwv LC

. Common . LC

Tringa tetanus Redshank Pati Lalpa cwv

Turdoides striatus Jungle Babbler Bon Satarey CR LC

Turdoides earlei Striated Babbler | Dagi Satarey UR LC

Tyto alba Barn Owl Lokkhi Pecha UR

Upupa epops Eurasian Hoopoe | Pati Hoodhood UR LC

Vanellus duvaucelii River Lapwing Nodi Titi UR

Vanellus indicus Red-wattled Hot Titi UR Lc
Lapwing

Zoothera torquatus EE:;S'an Stone Pati Shilafidda cwv L

Zosterops palpebrosus g);;ental White- Udoi Dholachokh CR LC

Source: IUCN, Department of Forest and Field Investigation
Note: Local Status: CR-Common Resident, UR-Uncommon Resident, CWV- Common Winter Visitor, UWV- Uncommon Winter

Visitor, RR-Rare Residant, DD-Data Deficient, WV-Winter Vagrant, RWV-Rare winter visitor

Table A5: List of Mammals

IUCN IUCN
English name Local Name Scientific Name Global Local
status status
Asian House Shrew Chika/Chucho Suncus murinus Least NO
Concern (LC)
Asian Palm Civet Gandhogakul Paradoxurus' LC VU
hermaphroditus
Asiatic Brush-tailed Sajaru Atherurus macrourus | LC EN
Porcopine
':‘45(;322 Long tail Climbing Gecho Indur Vandeleuria oleracea | LC DD
Barking Deer Maya Harin Muntiacus muntjak | LC EN
Bengal Fox Pati Shial/Shial Wulpes bengalensis | LC VU
Chital Chitra Harin AXis axis LC NO
Common Tree Shrew Gecho Chucho Tupaia glis LC DD
Estern House Mouse Nenti indur Mus musculus LC NO
Eurasian Otter Ud Biral Lutta lutra Near EN
Thretened
Eurasian Wild Boar Buno Shukar Sus scrofa LC NO
Finless Porpoise Shishu Neop hocagnO/des Vulnerable EN
phocaenoides
Fishing Cat Mecho Felis viverrina Endangered EN
Biral/Baghailla
Ganges River Dolphin Shishu / Shushuk | Platanista gangetica Endangered | EN
Golden Jackal Sial Canis aureus LC VU
Greater Bandicot Rat Dhari indur Bandicota indica LC NO
Greater False Vampire Bat | Badur Megaderma lyra LC NO
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IUCN IUCN
English name Local Name Scientific Name Global Local
status status
(BS;zater Short-nosed fruit Kola badur Cynopterus sphinx LC DD
House Rart Indur Rattus rattus LC NO
Indian crested Porcupine | Shojaru Hystrix indica LC EN
Indian Flying Fox Baro Badur Pteropus giganteus | LC NO
Indian Hare Khargosh Lepus nigricollis LC EN
. - Chamchika/ Pipistrellus
Indian Pipistrelle Cham Badur coromandra LC NO
Irrawaddy Dolphin Mohonar Shushuk | Orcaella brevirostris | Vulnerable CR
Jungle Cat Ban Biral Felis chaus LC EN
Large- Indian Civet Baro Baghdash Viverra zibetha Near EN
Threatened
Leopard cat Chita Biral Prlona//uru_s LC DD
bengalensis
Lesser Bandicot -rat Baro indur Bandicota LC NO
bengalensis
Little Indian Field Mouse Metho indur Mus booduga LC NO
Northern palm Squirrel Khatbirali FunambL‘/_/us LC NO
pennantii
8;Z?tal Small- - Clawed Bhodor/ Ud Biral | Aonyx cinerea Vulnerable EN
Rhesus Macaque Kota Banor Macaca mulatta LC VU
Small- Indian Civet Choto Bagdash Viverricula indica LC VU
Small- Indian Mongoose | Benji, Nakul Herpestes LC NO
auropunctatus
Bengal Tiger Bagh Panthera tigris Endangered CR

Local Status code: CR — Common Resident, C — Common, UR — Uncommon Resident, RR — Rare Resident, V — Vagrant, WV —
Winter Visitor; UWV — Uncommon Winter Visitor
IUCN Status code: CR — Critically Endangered, EN - Endangered, VU — Vulnerable, NO — Not Threatened

Table A 6: List of Amphibians

English name Local Name Scientific Name IUCN | Local
status | status

Asian Brown Tree Frog Gecho Bang Polypedates leucomystax LC NO
Green Frog Sabuj Bang Euphlyctis hexadactylus LC VU
Indian Bull Frog Sona bang Hoplobactrachus tigerinus LC NO
Indian Tree Frog Gecho Bang Polypedates maculatus LC NO
Asian Brown Painted Frog | Not known Kaloula pulchra LC VU
Large Tree Frog Baro Gecho Bang | Rhacophorus maximus LC VU
Leaping Frog Pana bang Hylarana tytleri LC NO
Ornate Microhylid Cheena Bang Microhyla ornata LC VU
Pointed-headed Frog Pana Bang Rana alticola LC VU
Skipper Frog Mali Bang Euphlyctis cyanophlyctis LC -
Southern Cricket Frog Jhijhi Bang Fejervarya syhadrensis LC NO
Two-striped Grass Frog Kaad Bang Sylvirana tajpehensis LC EN

CR — Critically Endangered, EN - Endangered, VU — Vulnerable, NO — Not Threatened
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Table A 7: List of Reptiles

IUCN IUCN
English name Local Name Scientific Name Global Local

status status
Bengal Monitor Ghuy Shap Varanus bengalensis LC VU
Brooks House Gecko | Tiktiki Hemidactylus brookif LC NO
Brown Roofed Turtle | Baro Kori Kasim Pangshura smithif Threatend EN
Checkered Keelback Dhora Shap Xenochropis piscator LC NO
Ei(; 21rrgon Garden Roktochosha Calotes versicolor LC NO
Common House Tiktiki Hemidactylus frenatus | LC NO
Gecko
Commgn River Boro Kasim Batagur baska Critically CR
Terrpain Endangered
Common Smooth . . .
Water Snake Painna Shap Enhydris enhydris LC NO
Common Vine Snake | Laodoga Shap Ahaetulla nasuta - VU
Common Wolf Snake | Gharginni Shap Lycodon aulicus - VU
Crowned River Turtle | Kali Kasim Hardella thurjii Vulnerable EN
Estuarine Crocodile Lonapanir Kumir Crocodylus porosus Risk/least CR

concern
Ganges softshell Khalua Kasim Asp/der'el'es i EN
Turtle gangeticus

. . . . . Critically
Gharial Ghorial/Baishal Gavialis gangeticus Endangered CR
Indian Rat Snake Daraj Shap Ptyas mucosus LC VU
Indian Roofed Turtle | Kori/Hali Kasim Pangshura tectum LC -
Jerdon's Blind Snake | Dumukh Shap Typhlops jerdoni LC -
Keeled Grass skink Anjoni Mabuya carinata LC -
Median Roofed Turtle Pangshura tentoria LC EN
Monocled Cobra Gokhra Shap Naja kaouthia LC VU
Narrow-headed . . Y
Softshell Turtle Sim Kasim Chitra indica Endangered | CR
Olive Keelback Maita Shap Atretium schistosum LC -
) ) Jalpaironga . .
Olive Ridley Turtle Samudrik Kasim Lepidochelys olivacea | Vulnerable EN
Spectacled Cobra gﬂg;}ya Gokhra Naja naja - EN
Spotted Flapshell Patapori Lissemys punctata LC VU
Turtle
Spotted Litter skink Anzoni Sphenomorphus LC
maculatus

Tokay Gecko Takkhak Gekko gecko LC VU
Yellow Monitor Sona Guy Varanus flavescens LC EN
Yellow-bellied House Tiktiki He@q’qc{y/us LC )
Gecko flaviviridis
Ring Lizard Ram Godi Varanus salvator LC EN
Paintet Bronzedback .
tree Snake Gecho Dendrelaphis pictus - VU

Source: IUCN, Department of Forest and Field Investigation
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Appendix XI11: Equipment for Monitoring Environmental

Technical
Information

TI 200C/07/en
No. 51500283

[
0

meE
e

Quality made by
Endress+Hauser

N\

ISO 9001

Liguisys M CUM 223

Parameter

Turbidity/Suspended Solids

Measurement

Liquisys M CUM 223 / 253

Turbidity and Suspended Solids Transmitter

Liquisys M CUM 253

Due to the modularity of its design, the
Ligquisys M CUM 223 / 253 transmitter
can be adapted to a wide range of
customer needs. The basic version,
which provides simple measuring and
alarm signalling functions, can be
equipped with additional software and
hardware modules to match specific
applications. Retrofitting of expansion
modules is also possible.

Areas of application

+ Sewage treatment plants,
suspended solids measurement

+ Effluent treatment

« Water treatment and monitering

» Drinking water

= Surface water: rivers, lakes, ocean

= Service water

¢ Indirect discharge

« Water recycling

Endress+Hauser

Nothing beats know-how

cxlvii

Benefits at a glance
» \Mleasuring transmitter in field or
panel-mounted housing
= Universal application
- One instrument for turbidity and
suspended solids
- Units: FNU (formazine standard),
ppm, g/l, % or % SS
+ Simple handling
- Logically arranged menu structure
with plain text in 6 languages
facilitates instrument configuration
- Large, two-line display indicates
measured value and temperature at
the same time
- Ultrasimple calibration with user
samples and alarm signalling for
calibration errors
« Safe operation
- Overvoltage (lightning) protection
according to EN 61000-4-5
- Direct access for manual contact
control
- User-defined alarm configuration for
alarm contact and error current
- Sensors are factory-calibrated with
formazine standard and SiQ»
- Automatic sensor self-recognition
with calibration data transfer

The basic unit can be extended with:

* 2 or 4 contacts for use as:-
- Limit contacts (also for temperature)
- P(ID) controller
- Timer for simple rinse processes
- Complete cleaning with Chemaclean
*» Plus package:
- Any current output configuration via
table
- Automatic initiation of cleaning in
case of alarm or limit viclation
- Display in customer units (e.g.
density) via table assignment
~ Live check of sensor
« HART® or PROFIBUS-PA
* 2nd current output for temperature

TEE
4
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Details

Ligquisys M CUM 223 / 253 provides

& solution for all drinking water
processing, process water and sewage
treatment applications.

Featurss of the basic version (TU):

Measurement of turbidity or
suspended solids

This is salected via the menu. During
measuremeant, the value measured can
be displayed in the other measuring
maode, The temperature is displayed at
the same time it desired.

Difierent alarms are required depending
on application and operatar. Therefore
the Liquisys M CUM 223 { 253 permits
independent configuration of the
alarm contact and error current for
gach individual error. Unnecessary or
undesirable alarms can be suppressed
in thig manner.

Up to four contacts can bs used as
limit contacts (alsa for temperature),
to implement a P(I0) controller or for
cleaning functions.

Direct manual operation of the contacts
(bypassing the menu) provides quick
access o limit, control or cleaning
contacts, permitting speedy correction
of deviations.

The serial numbers of the instrument
and modules and the order code can
be called up on the display.

clv

The TS version version provides
additional functions:

In order to display wide measuring
ranges while still achieving a high
resolution in specific ranges, the
current output can be configured as
required via a table. This permits
bilinear or quasi-logarithmic curves,
elc.

The live check issues an alarm when
the sensor signal does nol change over
a defined period of time. This may be
caused by blocking, passivation,
separation from the process, etc.

Soiling quickly results in excessive
measured values. Automatic cleaning
prévents alarms and inaccuracy caused
by sailing

In addition to concentration (ppm /

% 55), the display can also show
other units (2.g. densily). A table is
used for conversion (calibration in %),
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Product Data Sheet
PDS 71-1056/rev.H
January 2009

Model 1056

DUAL-INPUT INTELLIGENT ANALYZER

* MULTI-PARAMETER INSTRUMENT - single or dual input.

Choose from pH/ORP/ISE, Resistivity/Conductivity, %
Concentration, Chlorine, Oxygen, Ozone, Temperature,

Turbidity, Flow, and 4-20mA Current Input.

* LARGE DISPLAY - large easy-to-read process measurements.
« EASY TO INSTALL — modular boards, removable connectors,

easy to wire power, sensors, and outputs.

« INTUITIVE MENU SCREENS with advanced diagnostics

and help screens.

+ SEVEN LANGUAGES included: English, French,
German, Italian, Spanish, Portuguese, and Chinese.

- HART® AND PROFIBUS® DP Digital Communications

options

FEATURES AND APPLICATIONS

The Model 1056 dual-input analyzer offers single or
dual sensor input with an unrestricted choice of dual
measurements. This multi-parameter instrument offers
a wide range of measurement choices supporting most
industrial, commercial, and municipal applications.
The modular design allows signal input boards to be
field replaced making configuration changes easy.
Conveniently, live process values are always displayed
during programming and calibration routines.

QUICK START PROGRAMMING: Exclusive Quick
Start screens appear the first time the Model 1056
is powered. The instrument auto-recognizes each
measurement board and prompts the user to configure
each sensor loop in a few quick steps for immediate
deployment.

DIGITAL COMMUNICATIONS: HART and Profibus
DP digital communications are available. Model 1056
HART units communicate with the Model 375 HART®
hand-held communicator and HART hosts, such as
AMS Intelligent Device Manager. Model 1056 Profibus
units are fully compatible with Profibus DP networks
and Class 1 or Class 2 masters. HART and Profibus
DP configured units will support any single or dual
measurement configurations of Model 1056.

ROSEMOUNT
Analytical

MENUS: Menu screens for calibrating and programming
are simple and intuitive. Plain language prompts and
help screens guide the user through these procedures.

DUAL SENSOR INPUT AND OUTPUT: The Model
1056 accepts single or dual sensor input. Standard
0/4-20 mA current outputs can be programmed to
correspond to any measurement or temperature.

ENCLOSURE: The instrument fits standard % DIN
panel cutouts. The versatile enclosure design supports
panel-mount, pipe-mount, and surface/wall-mount
installations. "
ISOLATED INPUTS: Inputs are isolated from other
signal sources and earth ground. This ensures clean
signal inputs for single and dual input configurations.
For dual input configurations, isolation allows any
combination of measurements and signal inputs with-
out cross-talk or signal interference.

TEMPERATURE: Most measurements require tem-
perature compensation. The Model 1056 will automat-
ically recognize Pt100, Pt1000 or 22k NTC RTDs built
into the sensor.

SECURITY ACCESS CODES: Two levels of security
access are available. Program one access code for
routine calibration and hold of current outputs; program
another access code for all menus and functions.

%

F

EMERSON.
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DIAGNOSTICS: The analyzer continuously monitors
itself and the sensor(s) for problematic conditions.
The display flashes Fault and/or Warning when these
conditions occur.

$1:1.234uSlem  25.0°C Information about

Sz.1234pH  25.0°C each condition

Diagnostics is quickly accessible
5“?““? by pressing DIAG on
& anigs the keypad. User

ensor 1
help screens are

Dopors displayed for most
Out 1: 12.05 mA o A
Out 2: 12.05 mA fault and warning

conditions to assist in
troubleshooting.

1056-01-20-32-HT
Instr SW VER: 2.12
AC Freq. Used: 60Hz

DISPLAY: The high-contrast LCD provides live
measurement readouts in large digits and shows up to
four additional process variables or diagnostic
parameters. The display is back-lit and the format can
be customized to meet user requirements.

LOCAL LANGUAGES :

Rosemount Analytical extends its worldwide reach by
offering seven local languages — English, French,
German, ltalian, Spanish, Portuguese, and Chinese.
Every unit includes user programming menus; calibration
routines; faults and warnings; and user help screens
in all seven languages. The displayed language can
be easily set and changed using the menus.

CURRENT OUTPUTS: Two 4-20 mA ar 0-20 mA current
outputs are electrically isolated. Outputs are fully scalable
and can be programmed to linear or logarithmic
modes. Output dampening can be enabled with time
constants from 0 to 999 seconds. Output 1 includes
digital signal 4-20 mA superimposed HART (option -HT

only)

clvii

SPECIAL MEASUREMENTS: The Model 1056 offers
measuring capabilities for many applications.

@ Single or Dual Turbidity: Ideal in municipal appli-
cations for measurement of low-NTU filtered drinking
water. Must be used with Clarity Il sensor, sensor cable
and debubbler.

Model T1056
Clarity Il
Turbidimeter
System

® 4-Electrode Conductivity:

The Model 1056 is compatible with Rosemount
Analytical 4-electrode Madel 410VP in the PUR-sENSE”
family of conductivity sensors. This sensor supports
a wide array of applications and is capable of measuring
a large range of conductivity with one geometric
configuration. Wired to the Model 1056, this sensor
can measure 2uS/cm to 300mS/cm with an accuracy of
4% of reading throughout the entire range.

® 4-20mA Current Input: Accepts any analog current
input from an external device for temperature compen-
sation of measurements and atmospheric pressure
input for partial pressure correction of oxygen.

e Selective lons: The analyzer is able to measure
ammonia and fluoride using commercially available
ion-selective electrodes. All analyzers with installed pH
boards can be programmed to measure selective ions.

e pH Independent Free Chlorine: With Rosemount
Analytical's Model 498CI-01 sensor, the analyzer is
able to measure free chlorine with automatic correction
for process pH without the need for a pH sensor.

e Inferential pH: The analyzer is able to derive and
display inferred pH (pHCalc) using two contacting con-
ductivity signal boards and the appropriate contacting
conductivity sensors. This method will calculate the
pH of condensate and boiler water from conductivity
and cation conductivity measurements.

e Differential Conductivity: Dual input conductivity
configurations can measure differential conductivity.
The analyzer can be programmed to display dual
conductivity as ratio, % rejection, or % passage.
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Product Data Sheet
PDS 71-399/rev.|
December 2006

Models 399 and 399VP

pH/ORP Sensors

+ NEW OPTIONS to meet a variety of application requirements, including:

* Low ionic strength water

* Processes with hydrofluoric acid, high pH, and reference

poisoning elements

* QUICK CABLE-TO-SENSOR RELEASE, provided by the water-
tight VP multiple-pin connector, eliminates cable twisting.

» EXTENDED SENSOR LIFE provided by double or triple
junction reference cell in process solutions containing

poisoning ions.

¢ OPTIMUM VERSITILITY FOR VARIOUS MOUNTING OPTIONS
provided by one-piece construction with process threads in

two places.

« MAXIMUM CHEMICAL RESISTANCE provided by
rugged tefzell body, completely sealed to eliminate

sensor leakage.

« ENHANCED PERFORMANCE AND INCREASED LIFE
with minimized glass cracking provided by field-proven Accu-

GLAass™2 pH glass formulations.
" Tefzel and Viton are registered trademarks of E.|. du Pont
de Nemours and Co.
? AccuGLass is trademark of Rosemount Analytical.

FEATURES AND APPLICATIONS

The reference junction aids in the sensor’s resistance
to poisoning ions and helps prolong sensor life. Madels
399 and 399VP are provided with a double junction refer-
ence, which protects the reference element from poisoning
ions — such as ammonia, chlorine, cyanides, and sulfides
— in the process. When large amounts of poisoning agents
are present, an optional triple junction may be ordered to
help prolong the sensor life. Both models, in either the dou-
ble or triple reference configuration, are made with an outer
ceramic junction constructed in an annular design around
the pH/ORP-sensitive membrane.

The AccuGLass pH glass formulations exceed industry
standards. The AccuGlass pH glass is a result of many
years of glass research resulting in a formulation which has
been found to increase the life of the sensor. Unlike other

ROSEMOUNT
Analytical

;‘" ,«W'K
;*“'%M” MODEL 399

Insertion/Submersion
Sensor with integral cable

MODEL 399VP

Insertion/Submersion Sensor
with new VP connector
(uses mating VP cable)

pH glasses presently on the market, this glass resists crack-
ing especially at higher temperatures and reduces sodium
ion error commonly found in high pH applications. Overall,
the AccuGlass formulation enhances the sensor perform-
ance to measure pH more accurately and have a longer
sensor life than ever before.

A choice of pH glass electrodes is available to best
meet various application needs. Four types are available:
hemi bulb, flat bulb, HF resistant, and Hi pH glass. The
AccuGLass hemi bulb is the standard glass offered on both
models and can be used for most applications. The hemi
bulb is also found on the HF resistant and Hi pH glass
options. The AccuGLass flat glass option can be used in
abrasive or coating applications that etch or build up on
glass, respectively.

Continued on following page...

5

&
EMERSON.
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FEATURES AND APPLICATIONS (cont.)

NEW - Model 399VP is offered with a watertight sen-
sor-to-cable connector which eliminates re-wiring
and cable twisting when replacing sensors. The
Variopol VP multiple pin connector is an integral part of
each sensor model and uses a mating VP cable; see
page 7 for example. Once the cable is installed and wired
to the analyzer, sensors are easily replaced without
replacing the cable and without rewiring the analyzer.
Also the cable can be disconnected from the sensor
before remaval from the process which eliminates cable
twisting.

Models 399 and 399VP are housed in a molded Tefzel
body with Viton o-rings, making each sensor virtually
indestructible and chemically resistant. Complete
encapsulation eliminates leakage or high humidity prob-
lems traditionally found in other pH/ORP designs. The
simplified construction, designed with user convenience
in mind does not require electrolyte (KCI) replenishment
or any high maintenance troubleshooting procedures.

A preamplifier converts the high impedance pH signal
into a stable, noise-free signal and must be used with
all pH sensors. The Model 399 offers the choice of an
integral sensor preamplifier. Both Models can use a
remote preamplifier, integral to the analyzer/transmitter or
in a remote junction box. All preamplifiers have a trans-
mission capability of up to three miles. The Rosemount
Analytical preamplifier method has become the industry
standard for pH/ORP measurement reliability.
Installation is easily achieved through the wide variety
of mounting configurations. Both Models feature 1 inch
(MNPT) front and rear facing connections for insertion,
submersion, or flow-through pH and ORP applications.

New options are available for special application
needs, including high purity/low conductivity water, heavy
reference poisoning, and continuous high or low tempera-
ture processes. Consult the factory or your local sales
representative for more details on these new options.

Both models are combination sensors (pH, references,
and temperature within sensor body) and measure pH
or ORP (Oxidation/Reduction Potential) of agueous salu-
tions in pipelines, open tanks, ar ponds. Models 399 and
399VP are suitable for virtually all applications and are
compatible with Rosemount Analytical and other manufac-
turers' instruments.

PHYSICAL SPECIFICATIONS
Materials of Construction: Tefzel, glass, ceramic, & Viton
Materials of ORP: Platinum
Process Connections: 1in. MNPT, 2 places
Integral Cable:
10 or 32 ft cable with integral preamp

(remote preamp) 10 ft cable with remote preamp
Measured Range: pH: AccuGLass 0-14
ORP: -1500 to +1500 mV

Maximum Pressure:

790 kPa [abs] (100 psig) at 65°C (see Graph 1 below)
Weight/Shipping Weight: 0.45 kg/0.9 ka (1 Ib/2 Ib)
Temperature Compensation: Automatic 0° to 85°C

(32° to 185°F), Temperature compensation is not

required for 399 ORP when used with Models 1080,

1023 or 1181 ORP

Percent Linearity Over pH Range:

GPLR Hemi Bulb | Flat Bulb
1-2 pH 94% 93%
2-12 pH 59% 98%
12-13 pH 97% 95%
13-14 pH 92% -

= High pH glass provides greater accuracy over 12.5 pH

* HF glass provides improved resistance to hydroflucric
acid up to 300 ppm

B

PRESSURE (PSI)
3

&

| OPERATING RANGE

8
T

I | 1 |
TEMPERATURE ('¢) 65 75 85 100

GRAPH 1. Pressure/Temperature Operating
Range for Models 399 and 399VP

TEMP COMP

MOUNTING AND DIMENSIONAL DRAWINGS

1IN. WRENCH
OPENING

1IN, MNPT

T

80
315

Option -71

Flat bulb sensor

2 Rosemount Analytical
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Product Data Sheet
PDS 71-400/rev.|

December 2008 Model 400 and 400VP Series

ENDURANCE® General Purpose

Conductivity Sensors

« [NITIAL CALIBRATION NOT REQUIRED.
Pre-determined cell constant ensures out-of-the box
accuracy.

« VERSATILE MOUNTING CONFIGURATIONS:
screw-in, retractable, and flow-through.

+ AVAILABLE WITH VARIOPOL (VP) quick disconnect
fitting.

APPLICATIONS

The Model 400/400VP, 401, 402/402VP, and 404 sensors are
intended for the determination of electrolytic conductivity in
applications ranging from high purity water to cooling water. The
sensors are ideal for use in clean, non-corrosive, samples having
conductivity less than about 20,000 pS/cm. For dirty or corrosive
samples or for samples having high conductivity, a toroidal sensor
such as the Model 228 or 226 is recommended.

FEATURES

ENDURANCE sensors are contacting conductivity sensors. They
are available in cell constants of 0.01, 0.1, 1.0, and 10/cm. The
choice of cell constant depends on conductivity. High conductivity
samples require larger cell constants. Consult the analyzer
Product Data Sheet for recommended ranges and accuracy.

Sensors with 0.01, 0.1 and 1.0/cm cell constants have concentric
titanium electrodes separated by a PEEK insulator. EPDM O-rings
seal the internal parts of the sensor from the process liquid.

A platinum RTD in the center electrode measures the solution
temperature. Electrolytic conductivity is a strong function of
temperature. The temperature measurement is used for correcting
the conductivity readings to a reference temperature.

Sensors with 10/cm cell constants have graphite electrodes and
an epoxy body. The RTD is enclosed in a titanium capsule pro-
truding from the end of the sensor.

ROSEMOUNT
Analytical

MODEL 400

" MODEL 400VP

MODEL 401

MODEL 402

MODEL 402VP

EMERSON
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Model 400 sensors are designed for direct screw-in
insertion into process piping using a 3/4-inch MNPT fit-
ting. The Model 400 sensor can also be used in side-
stream samples. A 1-inch pipe tee with a 3/4-inch bush-
ing is a suitable flow cell. A 3/4-inch pipe tee can be
used with 0.1 and 1.0/cm cells. A transparent plastic
flow cell is also available (PN 24091-02).

Model 401 sensor is intended for measuring clean,
non-corrosive samples having conductivity between
about 500 and 200,000 pS/cm. The sensor has a
10/cm cell constant.

Model 402 sensors are retractable; they can be
removed from the process piping without shutting down
and draining the line. Maximum retraction pressure
is 64 psig (542 kPa abs). The sensor fits through a
1-1/4 inch full-port ball valve. Order the retraction
assembly, which includes the ball valve, pipe nipple,
packing adapter, and clamp to position the sensor, as
an option.

Model 404 sensors combine the conductivity sensor
with a flow cell. The design has a small holdup volume,
so response to sudden changes in process conductivi-
ty and temperature are rapid. Model 404 sensors are
available with a PVC or stainless steel body. The stain-
less steel version can be disassembled for cleaning.
The PVC version cannot be taken apart.

Models 400 and 402 sensors are available with
Variopol 6.0 quick disconnect watertight connectors.
Wire the interconnecting cable to the analyzer and run
the cable to the sensor. The sensor plugs into the cable
receptacle. To replace the sensor, simply disconnect
the Variopol fitting and plug in a new sensor. There is
no need to rewire or rerun cable.

SPECIFICATIONS (Models 400 and 400VP)
Cell constants: 0.01, 0.1, and 1.0/cm
Wetted materials:

Electrodes: titanium

Body: 316 stainless steel

Insulator: PEEK

O-rings: EPDM
Process connection: 3/4 inch MNPT
Temperature: 32 — 221°F (0 — 105°C)
Temperature (option -60): 32 — 392°F (0 - 200°C)
Pressure: 250 psig (1825 kPa abs) maximum
Vacuum: 7.4 psia (51 kPa abs)

Cable length (Model 400 only): 10 ft (3.1 m) standard;
50 ft (15.2 m) optional

SPECIFICATIONS (Model 401)
Cell constant: 10/cm
Wetted materials:
Electrodes: graphite
Connector: PVDF (Kynar®)
Insulator and body: epoxy
QO-rings: EPDM
RTD capsule: titanium
Process connection: 3/4 inch MNPT
Temperature: (32 — 212°F) (0 - 100°C).
Pressure: 200 psig (1481 kPa abs) maximum

Cable length: 10 ft (3.1 m) standard; 50 ft (15.2 m)
optional

clvii

SPECIFICATIONS (Models 402 and 402VP)
Cell constants: 0.01, 0.1, 1.0, and 10/cm

Wetted materials (0.01, 0.1, and 1.0/cm cells):
Electrodes: titanium
Sensor tube: 316 stainless steel
Insulator: PEEK
O-rings: EPDM
Washer: Neoprene
Wetted materials (10/cm cell):
Electrodes: graphite embedded in epoxy body
Sensor tube: 316 stainless steel
Insulator: Epoxy
Q-rings: EPDM
Washer: Neoprene
RTD capsule: titanium
Process connection: sensor is inserted through
1-1/4 inch NPT full port ball valve
Temperature: 32 — 212°F (0 — 100°C)
Pressure: 200 psig (1481 kPa abs) maximum

Retraction pressure: 64 psig (542 kPa abs) maxi-
mum

Cable length (Model 402 only): 10 ft (3.1 m).
For longer cable length, choose option -60
(integral junction box) and order interconnecting
cable separately.

TKynar is a registered trademark of EIf Atochem North America, Inc.
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Product Data Sheet
PDS 71-T1056/rev.B
May 2008

Model T1056

CLARITY® Il TURBIDIMETER

+ COMPLETE SYSTEM includes single or dual input
analyzer, sensor(s), and debubbler assembly

+ CHOOSE U.S. EPA METHOD 180.1 or ISO

METHOD 7027 compliant sensors
+ RANGE 0-200 NTU
« RESOLUTION 0.001 NTU

« EASY TO USE MODEL 1056 ANALYZER with two
analog outputs and four programmable alarm relays

* INTUITIVE, USER-FRIENDLY MENU in seven
languages makes setup and calibration easy

* HART® DIGITAL COMMUNICATIONS - available

Clarity Il is a registered trademark of Emerson Process Management.

FEATURES AND APPLICATIONS

The Clarity Il turbidimeter is intended for the determina-
tion of turbidity in water. Low stray light, high stability,
efficient bubble rejection, and a display resolution of
0.001 NTU make Clarity Il ideal for monitoring the
turbidity of filtered drinking water. Clarity Il is also suit-
able for applications other than drinking water treatment
including monitoring of filtered water discharges,
condensate returns, and clarifiers.

Both USEPA 180.1 and I1SO 7027 compliant sensors are
available. USEPA 180.1 sensors use a visible light
source. 1ISO 7027 sensors use a near infrared LED. For
regulatory monitoring in the United States, USEPA 180.1
sensors must be used, Regulatory agencies in other
countries may have different requirements.

The Clarity Il turbidimeter consists of an analyzer, which
accepts either one or two signal input boards, sensors,
and a debubbler/measuring chamber and cable for each
sensor. The cable plugs into the sensor and the analyzer,
making setup fast and easy. Sensors can be located as
far as 50 ft (15.2 m) away from the analyzer.

ROSEMOUNT

Analytical

The Clarity Il turbidimeter incorporates the easy-to-use
Model 1056 intelligent analyzer. Menu screens and
prompts are so intuitive on the large LCD display that a
manual is practically not needed. 4-20mA analog
outputs are fully scalable. Every unit includes four alarm
relays with interval timer functions. Alarms are fully pro-
grammable for high/low logic and dead band. To simplify
start-up and programming, the analyzer automatically
recognizes installed turbidity signal boards and detects
whether an EPA 180.1 or ISO 7027 sensor is being
used.

Clarity 1l is available in an optional configuration in
which the analyzer, sensor(s), and debubbling flow
cell(s) are mounted on a single back plate. The sensor
cables are pre-wired to the analyzer, so setup is excep-
tionally fast and easy. All the user does is mount the unit
on a wall, bring in power and sample, and provide a
drain. To order this option, consult the factory.

F

EMERSON.

Process Management
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1.2 SPECIFICATIONS — ANALYZER

Enclosure: Polycarbonate. NEMA 4X/CSA 4 (IP65)

Dimensions: Overall 155 X 155 X 131 mm (6.10 X 6.10 X
5.15in.) Cutout: 1/2 DIN 139mm (5.45 x 5.45 in.)

Conduit openings: Accepts 1/2” or PG 13.5 conduit fittings.

Display: Monochromatic graphic liquid crystal display. 128
x 96 pixel display resolution. Backlit. Active display
area: 58 x 78mm (23 x 3.0 in.)

Security Code: 3-digit code prevents accidental or unau-
thorized changes in instrument settings and
calibration.

Languages: English, German, Spanish, ltalian, French,
Portuguese, Chinese.

Units: Turbidity (NTU, FTU, or FNU); total suspended
solids (mg/L, ppm, or no units)

Display resolution-turbidity: 4 digits; decimal point
moves from x.xxx to xxx.x

Display resolution-TSS: 4 digits; decimal point moves
from x.xxx to xxxx

Calibration methods: user-prepared standard, commer-
cially prepared standard, or grab sample. For total sus-
pended solids user must provide a linear calibration
equation.

Ambient Temperature and Humidity: 0 to 50°C, (32 to
122°F); RH 5 to 95% (non-condensing)

Altitude: For use up to 2000 meters.

Storage Temperature Effect: -20 to 60°C, (-4 to 140°F)

Power: Ordering code -02:20-30VDC 15W min. input power
-03:85 to 265 VAC, 47.5 to 65.0 Hz. 15W min. input
power.

@ Equipment protected by double insulation.

Input: One or two isolated sensor inputs

Qutputs: Two 4-20 mA or 0-20 mA isolated current outputs.
Fully scalable. Maximum load: 550 ohm. Output 1 has
superimposed HART signal (options -32, -33 only)

Current Output Accuracy: £0.05 mA @25°C

Terminal Connections Rating: Power connector (3-leads);
24-12 AWG wire size. signal board terminal blocks; 26-
16 AWG wire size. Current output connectors (2-leads);

24-16 wire size. Alarm relay terminal blocks: 24-12
AWG wire size.

RFVEMI:  EN-61326
LvD: EN-61010-1 c E
Relays: Form C, single pole double throw, epoxy sealed.
Maximum Relay Current
Resistive Inductive

28 Vde 50A 3.0A

115 Vac 50A 3.0A

230 Vac 50A 1.5A

A CAUTION
RISK OF ELECTRICAL SHOCK

Field wiring terminals: removable terminal blocks for
power, analog outputs, and sensors

clix

SPECIFICATIONS — SENSOR

Method: EPA 180.1 or ISO 7027 (using 860 nm LED
source). Must be specified when ordering.

Incandescent lamp life: two years

LED life: five years

Wetted materials: Delrin', glass, EPDM
Accuracy after calibration at 20.0 NTU:

0-1NTU: +2% of reading or +0.015 NTU, whichever
is greater.

0-20 NTU: £2% of reading

Cable: 20 ft (6.1 m) or 50 ft (15.2 m). Maximum 50 ft
(15.2 m). Connector is |P85.

Maximum Pressure; 30 psig (308 kPa abs)
Temperature: 40 - 95°F (5 - 35°C)
Sensor body rating: IP65 when cable is connected

SPECIFICATIONS — DEBUBBLER AND
FLOW CHAMBER

Dimensions: 18.1in. x 4.1 in. diam. (460 mm x 104 mm
diam.) (approx.)

Wetted materials: ABS, EFDM, Delrin', polypropylene,
nylon

Inlet: compression fitting accepts 1/4 in. OD tubing; fitting
can be removed to provide 1/4 in. FNPT

Drain: barbed fitting accepts 3/8 in. ID tubing; fitting can
be removed to provide 1/4 in. FNPT. Must drain to
atmosphere.

Sample temperature: 40 - 95°F (5 - 35°C)
Minimum inlet pressure : 3.5 psig (125 kPa abs). 3.5
psig will provide about 250 mL/min sample flow.

Maximum inlet pressure: 30 psig (308 kPa abs). Do not
block drain tube.

Recommended sample flow: 250 - 750 mL/min
Response Time: The table shows the time in minutes to
percent of final value following a step change in turbidity.

1Delrin is a registered trademark of DuPont Performance Elastomers.

SPECIFICATIONS — MISCELLANEOUS
Weight/shipping weight:

Sensor: 1 1b/2 b (0.5 kg/1.0 kg)

Analyzer: 2 Ib/3 Ib (1.0 kg/1.5 kg)

Debubbler: 3 Ib/4 Ib (1.5 kg/2.0 kg)

(rounded to the nearest Ib or 0.5 kg)

Specifications subject to change withaut notice.
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br Ranges, 0-50 ppb to 0-20 ppm, user
selectable

¥P Dual ranges and auto ranging
»» Microprocessor controlled for versatility

PP Multi-tasking software allows viewing test
variables while operating

PP Continuous self checking with alarms

»» Dual bi-directional RS-232 ports for remote
operation (optional RS-485 or Ethernet)

P} Digital status outputs indicate instrument
operating condition

PP Adaptive signal filttering optimizes response
time

144 Temperature & Pressure compensation
»¥ Internal Zero & Span check (optional)

PP Internal data logging with 1 min to 365 day
multiple averages

bb Critical orifices provide flow stability

clx

@OQ Analyzer

EPA APPROVAL EQSA-0495-100
MCERTS certified Sira MC050067/00

The Mode! 100E uses the proven UV fluorescence
principle, coupled with state of the art microprocessor
technology to provide accurate and dependable
measurements of low level SO,.

Exceptional stability is achieved with the use of an
optical shutter to compensate for PMT drift and a
reference detector to correct for changes in UV lamp
intensity. A hydrocarbon "kicker” and advanced optical
design combine to prevent inaccuracies due to
interferents. The multi-tasking software gives real ime
indication of a large number of operational parameters
and provides autcmatic alarms if diagnostic limits are
exceeded.

All instruments of the TAPI E Series include an extensive
built-in data acquisition capability using the analyzer's
internal memory. This allows the logging of multiple
parameters including averaged and instantanecus
concentration values, calibration data and oberating
parameters such as flow, pressure and lamp intensity.

Stored data are easily retrieved through the serial port
or optional Ethernet port via our APlcom software or from
the front panel, alowing operators to perform predictive
diagnostics and enhanced data analysis by tracking
parameter trends.

The Model 100E combines lighter weight, rugged
construction, ease of use, powerful diagnestics, modular

design and outstanding performance to yield the ideal

tool for today's air monitoring requirements.
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Specifications

Ranges: 0-50 ppb to 0-20,000 ppo full scale, user Dimensions (HxWxD): 7" (178 mm) x 17" (432 mm) x 23.5"
selecteble. Dual ranges and auto ranging (597 mm)
sppored Weight: 35 Ibs (16 kg)
o b, pom, g/, mg/m? Power: 100V - 120V, 220V - 240V, 50/60 Hz, 250W
Zeonbess <02 PR Analog Outplts: 10V, 5,1V, 0V, selectable
Span Noise: <0.5% of reading (RMS) above 50 ppb Recorder Offset: 0%
fowenbetsclsble bt (D1 H 000D Serl Outputs: Serial Port 1: RS-232 (DB-GM)
Zero Drift; <0.5 ppb/24 hours, 1 ppb/7 days Serial Port 2: standard RS-232 or optional
Span Drit: <0.5% of FS/24 hours, 1% of FS/7 days Rl B
Lag Time: o Status (Digital) 2 St:tlﬁ;rt(so pe’[ ig\r;z;gs (opto-isolated), 6 alarm
piseand bl o = 100sceondd 1095k Current Output: Optional 4-20mA, select up to three channels
Lhectin: dhpisd Approvals: USEPA EQSA-0495-100
Precision: 0.5% of reading above 50 ppb MCERTS certified Sira MCO50067/00
Sample Flow Rate: 850 cm¥/min £10%

NOTE: The values expressed above are in accordance with EPA definitions. All error

Operating Temperature Range: 5 - 40°C (with EPA Equivalency) specifications are based on constant conditions. Specifications exceed US EPA and

Eignungsgeprift requirements.
125 0PTION PRESSURE
[ = 1 TRANSDUCER
I SAMPLE =] 1 ey :
I 1] SHIPLE : 1 REACTION _._*
- LTER
: - 1 ] KCkeR :
1 ; FLOW
caarcorl || S TRANSDUCER
+ SCRUBBER [~ FILTER : ” m;::i&ow
1 - 1 N - |
I = | ]
| 1
| i — EXHAUST
I PERM TUBE 1 N’ ame
OVEN
: : iR
L

How to Order

Model 100E Fluorescence SO, Analyzer
includes:

» Selectable voltage (specify below)

Specify output DC voltage:
O1ov Elisv- v

0O 4-20mA outputs (specify up to three
channels)

doav :
0 Mutti-drop RS-232 connection

Calibration Options:

» Intemnal pump : : [ Ethernet port includes 7 ft. CAT-5 cable

a Auto ranging and dual ranges a l‘;li vaanl\;e: f:r: selection of customer-supplied (disables one serial port)

» 47mm diameter particulate fitter s - O NOy optical fiter (recommended for high NOx
: 2 O Intemal zero and permeation tube oven for applications

= 8isolated digital status outputs calibration check. Requires perm tube

= Dual bi-directional RS-232 (separate option) Accessories:

L ]

[0 RS-232 Cable
O Expendables Kit
[ Spare Parts Kit

APlcom remote control software Additional Options:

O Rack mount brackets (19”) with chassis slides
O Rack mount brackets only

Specify input AC voltage & frequency:
0 100V -115v 0O 50Hz
0 220V - 240V O 60Hz

Specifications subject to change without notice. M100E/01.06

For more information about the Teledyne API

TELEDYNE INSTRUMENTS

(,U‘“” Sy;r

V- /INCN R 51,
A : : e ; 00 75
‘\ Advanced Pollution Instrumentation iy ouhondong KBl iaton prochict: o \
call us or visit our website at = =
ATeledyne Technologies Company 53” _
9480 Carrol Park Drive # San Diego, CA 92121-5201 www.teledyne-api.com o @
Ph. 858-657-0800 Fax 858-657-8816 =
Email api-sales@teledyne.com ‘i,d 4

clxi
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‘TELEDYNE INSTRUMENTS

Advanced Pollution Instrumentation

A Teledyhe Technologies Company

P» Ranges, 0-50 ppb to 0-20 ppm, user
selectable

M Independent ranges for NO, NO», NOy
PP Microprocessor controlled for versatility

PP Multi-tasking software allows viewing test
variables while operating

PP Continuous self checking with alarms
P» Permeation drier on ozone generator

PP Dual bi-directional RS-232 ports for remote
operation (optional RS-485 or Ethernet)

P} Digital status outputs provide instrument
operating condition

PP Adaptive signal filtering optimizes response

time
M Temperature & Pressure compensation
M Converter efficiency correction software
M Continuous automatic zero correction

PP Catalytic ozone scrubber

P} Internal Zero & Span check (optional)

clxii

EPA APPROVAL AFNA-1194-099
MCEHTS certified Slra MCOL0068/00

The Model 200E uses the proven chemiluminescence
detection principle, coupled with state-of-the-art
microprocessor technology to pravide the sensitivity,
stability and ease of use needed for ambient or dilution
CEM monitoring requirements.

The analyzer uses multi-tasking software which allows
complete control of all functions while providing online
indication of important operating parameters.
Measurements are autormatically compensated for
temperature and pressure changes.

In addition, stability is enhanced by an Auto-Zero circuit
that continuously provides a true zero reference. The
result is sensitive, accurate, and dependable
performance under the harshest operating conditions.

All instruments in the TAPI E Serles Include built-in data
acquisition capability using the analyzer's internal
memory. This allows the logging of multiple parameters
including averaged or instantaneous concentration
values, calibration data, and operating parameters such
as pressures and temperatures.

Stored data ars easily retrieved through the serial port
or optional Ethernet port via APicom or from the front
panel, alowing the operator to perform predictive
diagnostics and enhanced data analysis by tracking
parameter trends.

The Model 200E combines lighter weight, rugged
construction, ease of use, powerful diagnostics, modular
design and outstanding performance to yield the ideal
tool for today's alr monitoring reguirements.
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Specifications

Farges 0-50 ppb to 0-20,000 peb full scals, Lsar
selectabis, Indepencient NG, MO, NOy ranges
and autaranging supponed

Units: PRb. pRmM, oMY, mg/m?

Zero Noise; <0.2 ppb (AMS)

Soan Noige: <0.5% of reading (FMS) above 50 ppb

Lower Detectable Umit (LOL): 0.4 ppb

Zero Drift: « 0.5 ppbd24 hours, <1 ppb/7T days

Soan Orift: ;S.‘:%olr\sadhgﬂd hours, <1% of reading/ 7

Lag Time: 20 seconds

Rise and Fal Tme: <80 seconds to 95%

Linearity: 1% of full scale

Precision: 0.5% of reading

Samgla Flow Rate: 500 em?/min £10%

Operating Temperature Aange: 5 - 40'C (with EPA Equivaiancy)

MODELao ) e
Chemiluminescence
NO/NO,/NO, Analyzer

Dimensions (HxWxD): 7° (178 mm) x 17 (432 mm) x 23.5" (507 mm)

Waight: Anahyzer 40 b (18 kg)
Extamal Pump 15 lbs (7 kg)
Powar: 100V - 120V, 220V - 240V, S0/80 Hz, 250W
Analog Outputs: 10V, 5V, 1V, 0.V, selectable
Recorder Offsat: +10%
Sertal Quiputs: Sarial Port 1: RS-232 (DB-8M)
Serial Port 2: standard RS-232 or optional
RS-485 (DB-9F), Etharnet
Status (Digital) B outputs, § inputs (opto-soiated), 4 alarm
outputs (optional)
Current Output: Optional 4-20ma, salect up to three channels
Approvals; USEPA RFNA-1184-099, CE

MCERTS certfied Sira MCOS0088/00

NOTE: The viues expréessed above are in accardance with EPA definitions. Al emar
specifications are based on constant concitions. Spacifications axesad US EPA and
Eigrungsgeprin raquirements.

Schematic 7}

&

I
]
|
|
|
|
|

u-u—--—T-—

How to Order

Model 200E C

1o

NO,

O1ov

Y

NOz NO, Analyzer includes:
u Extarmal pump

Osv Ow

O Mutti-drop RS-232 connection

O Ethernet port includes 7 ft. CAT-5 cable
(disables one sarfal port)

Ooav

» Permmaeation air dryar for ozone ganerator OENBLAton] OPHOE: O Permeation dryer for sampla gas

ar O Dual calibration vahes for selection of
supgly " ard s O Permeation crysr combination for czone and
= Indepandant NO, NOg, NOy ranges O e g T _- sampla air
smuizaruanuparmsa n fube avan
® Auta ranging Accessories:

calibration check {requires parmaation tubs,
avaiable as option)

O Tripla gas valve manifoid

Optional Equipment:

0 Rack mount brackels (197) with chassis sides
O Rack mount brackets only

0 4-20mA outputs (specify up to three
channeils)

= 47mm diameter particulate fiter

= 8 digital status outputs, & inpLts

» Dual bi-diractional RS-232

= APlcom remote control software
Specity input AC voltage & frequency:
O 1oov-11sv O 50Hz
O 2zov-240v O 80Hz

O Rs-232 Cable

O Expendables Kit

[ Spara Parts Ka

O Chassis carrying handie
O Zero Alr Scrubber

Specificaions subject to change without notice. M200END.0B

V. /

Far maora infarmation about the Taledyna AR1
family of monitoring nstrumentation products.
call us or visit our wobsito at

. TELEDYNE INSTRUMENTS
Advanced Pollution Instrumentation
A Teledyne Technologies Company

8480 Carrall Park Drive » San Diego, CA 82121-5201
Ph. 858-657-9800 Fax 858-657-9816
Emal apl-sales@teiachne.com

AEMENT g ey

N

P po®
O
)

www.teledyne-api.com
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BE:¥290]

Optical opacity /dust
monitor

Standard system for plants with
concentrations >50 mg/m>.

Features

@ In-silu measuring procedure, continuous
measurement

® Semi-conductor source with long service life

@ Super-wide band diode (SWBD), which pro-
vides maore stable measuring results in com-
parison to devices with conventional LEDs

® Powerful microprocessor technology

@ Measured value display on LC display in
opacity, extinction or in mg/m?

® Automatic function tests with correction of
measured values in relation to soiling

@ Optics and electronics in a hermetically
sealed unit - no smoke gas can enter device

® Easy adjustrment without additional equip-
ment

@ Low-maintenance thanks to optimal purge air
conduction,

Applications
Plants in which the dust concentration quantity
needs 1o be measured, e.g.:

@ Furnace plants with semi-anthracite coal,
brown caal, fuel oil and combined heating

@ Converter plants, asphalt mixing plants
@ Plants for cement manufacture.

Approvals

@ Suitability-tested by the TUV Cologne,
test report 9356/801017

@ Itemized in the list of suitable measuring
devices for continuous emission measuring.

® MCERTS

v &
€
TUOV

Ce
sENPS14

RAG smart solutions for
OUP combustion and environment

DURAG GmbH
Kaollaustrasse 105 - 22453 Hamburg - Germany

DU

Measuring principle

The device operates using the double-pass
method according to the auto-collimation prin-
ciple. The light beam traverses the measuring
distance twice. The attenuation of the light
beam by the dust content in the measuring sec-
tion is measured and evaluated.

System components

Mounting flanges

¢ Measuring head
Reflector
Control and display unit
Purge air unit.

Options

Bus interface, e.g. Modbus or similar

DURAG

. I
aptical measuring reflector
— — =
I+ & 20
Purge air unit .
contred and
display unic
o]

Automatlc quick-closing shutters to protect the measuring head and the reflector in the event of

failure of the purge air

Weather protection covers, for cutdeor installation

Explesion proof design for EEx p, Zone 1 or Zone 2

With an additional display unit at the measuring location, the contral and display unit can be in-

stalled in up to 1000 m distance away

@ Temperature compensation through additional analog input

Filter set for sensitivity and linearity control.

) Special model for measuring distances up to 18 m with 2 purge air units

measurements  opacity, extinction detection limit  <2% of measuring range
g cpar.it;:: 0-20% ... 0-100%% %
rrleésur?rm@h?;‘nag;i s:tl?_‘“m: 001 016 reference p::;: <0.4% of measuring range/month
0-100 mg/m’ ... 0-4000 mg/m*
mprﬂ'gg‘g transmission zero point drift  <0.4% of measuring range/manth
fl abave dew paint up ta 250°C,

‘empe';:tg‘:; optlor\al_l. upItD 1000°C, depending supply voltage  95-264 VAC, 47-63 Hz 30VA
on application
-50 up to +20 hFa, dimenslans  measuring head

flue gas pressure. Joia) higher (hxwxd) 363x185x398 mm
Tuptal2m,
duct diameter optional up {u 18m Weighty 7 kg
5 ! with reference to one meter of
ambient | -20 up ‘?;53'? remarks  path length after gravimetric
temperature  optional highe calibration
protection  1P&S, Ex optional purge air supply
2x0/4-20 mA /500 Chm,
ring  manual or i : 3
outputs  range switching, optional Modbus Rurge 2ir g approx. 80 m/h
RTU (RS 485]
6 programmable relay outputs, 115/230VAC, 50/60 Hz.
digital OUIPUTS i cable load 250V / 100 VA SUpPIY VOltage 4 3770.43 1
dimensions 350 x 550 500 mm

digital Inputs _tSprutgmrumdblt patential free thxwxd)

Inputs welght 12kg
accuracy  <1% of measuring range protection P54

Tel. +49 40 554 218-0 - Fax +49 40 584 154
E-Mail: info@durag.de

clxiv

www.durag.de
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Appendix XI111: Sub-Soil Investigation Report at Passur
River
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RANA SOIL ENGINEERING

Sub-=Soil Investigation
278, Sher-E-Bangla Road, Rayer Bazar, Dhanmondi, Dhaka-1209
BORE LOG RIG NO :

CLIENT : BANGLADESH POWER DEVELOPMENT BOARD BORE HOLE NO : BH. T
PROJECT : |EE & EJIA OF 2X (500-500) MW COALBASED THERMAL | GROUND LEVEL :
POWER PLANT TO BE CONSTRUCTED AT
LOCATION: THE LOCATION OF KHULNA GROUND WATER LEVEL : 1.0 M
ADDRESS : UP: RAJNAGAR BORE HOLE DJA : 10 CM.
PS5.: RAMPAL DIST.: BAGERHAT  BORING DATE : 04=01=11 | DATE : 05=01=11 TIME :
=
E = = ] g w| BLOWSON | sTanpareD PENETRATION | INDEX
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D2 . 300 )jsizsiss o RRE = 300




RANA SOIL ENGINEERING

Sub-So0il Investigation
278, Sher-E-Bangla Road, Rayer Bazar, Dhanmondi, Dhaka-1209
BORE LOG —

CLIENT : BANGLADESH POWER DEVELOPMENT BOARD BORE HOLE NO: TOWER NO= 7
PROJECT : IEE & EJA OF 2X (500=500) MW COALBASED THERMAL .
POWER PLANT TO BE CONSTRUCTED AT GROUND LEVEL :
LOCATION:  THE LOCATION OF KHULNA GROUND WATER LEVEL: 1.0M
ADDRESS : UP: RAJNAGAR BORE HOLE DIA : 10 CM,
P5.: RAMPAL DIST.: BAGERHAT  BORING DATE : 04=01=11 | DATE : 05-01-11 TIME :
-
2 |3 =_ |2 i g| BLOWSON | sanparen peneTRaTION | INDEX
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RIG NO :

RANA SOIL ENGINEERING

Sub-=Soil Investigation
278, Sher-E-Bangla Road, Rayer Bazar, Dhanmondi, Dhaka-1209

BOREFE I.OG

CLIENT : BANGLADESH POWER DEVELOPMENT BOARD

PROJECT : |EE & EJA OF 2X {500-£00) MW COALEASED THERMAL
POWER PLANT TO BE CONSTRUCTED AT

BORE HOLE NO : BH, 8
GROUND LEVEL :

GROUND WATER LEVEL : 1.50 M

LOCATION: THE LOCATION OF KHULNA
ADDRESS : UP: RAJNAGAR BORE HOLE DIA : 10 CM.
PS.: RAMPAL OIST.: BAGERHAT  BORING DATE : 31=12=10 | DATE : 01=01=11 TIME :
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RANA SOIL ENGINEERING

Sub-Soil Investigation
278, Sher-E-Bangla Road, Rayer Bazar, Dhanmondi, Dhaka-1209

BORE LOG RIG NO :

CLIENT : BANGLADESH POWER DEVELOPMENT BOARD BORE HOLE NO : TOWER NO- 8
PROJECT : |EE & EJA OF 2X (500=500) MW COALBASED THERMAL _
POWER PLANT TO BE CONSTRUCTED AT GROUND LEVEL :
LOCATION :  THE LOCATION OF KHULNA GROUND WATER LEVEL: 1.50 M
ADDRESS: UP: RAJNAGAR BORE HOLE DIA : 10 CM.
PS.: RAMPAL OIST.: BAGERHAT  BORING DATE : 31=12-10 | DATE : 01-01=11 TIME :
] -
s (2| 2. |2 3 | o| BLOwSON |sanoarenpeneTRaTion | INDEX
A HERE go & 3| sPOONPER RESISTANCE
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SOCIO-ECONOMIC BASELINE DATA COLLECTION
Checklist for Rapid Rural Appraisal (RRA)

1. Facilitation Information

Name of Facilitator

Date of Facilitation

2. Project Information

Name of Project

Gross Area (ha.)

Net Area (ha.)

3. Study Area

Mauza

Union/Ward

Municipality (if any)

Upazila/Thana

District

4. Educational Institution

Sl. No. Type of facility Nos. of Institution Type of facility Nos. of Institution
1 Primary School Ebtedayee Madrasha
2 High School Dakhil Madrasha
3 College Alim/Fazil Madrasha

Note: The category “Primary School” includes only Government Primary School (GPS) and Registered Non-government
Primary School (RNGPS)

5. Disease Prevalence

Ranking by Incidence Name of Disease Ranking by Incidence Name of Disease
1 6
2 7
3 8
4 9
5 10

Note: If the facilitator can collect disease profile from the Upazila Health Complex then this question could be skipped

6. Health Facilities

Sl. No. Type of Facility Number of Facilities

District/Sadar Hospital

Upazila Health Complex

Union Sub-Center

Union Family Welfare Center

Community Clinic

Private Health Clinics/hospitals

NojunhlwWIN|F

Other (if any)

C::GIS l1|Page
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7. Peripheral Health Facilities (if any)

Number

Name

Description/status

8. Sources of Treatment Facilities

Sl. No.

Source of treatment facilities

Percentage of Households Received

1 Trained physician

Paramedic/diploma physician

2
3 Quack doctor & informal treatments
4 No treatment facilities at all

9. Electricity Coverage

Sl. No. Type of facility Percentage of Households
1 Grid

2 Solar

3 Biogas

4 Other (if any)

10. Income and Expenditure

Range
(Tk./month)

Percentage of Households

Expenditure

Income

Less than 1,000

1,000 - 2,000

2,000 - 5,000

5,000 - 9,000

9,000 - 20,000

More than 20,000

11. Labor and Wage

Male Labor Female Labor
Type of Activity Availability Daily Wage Availability Daily Wage
(put V) (Tk.) (put V) (Tk.)
Farming (H] [m] [u] ] [H] Im[ L] |
Non-Farming (H] [m] [u] ] [H] Im] L] |

Note: H=High; M=Medium; L=Low. Farming activities include agricultural activity and Non-farming activities include
earthwork, brickfield work, construction work etc)

12. Self Assessed Subsistence Poverty

Sl. No. Poverty Status Percentage of Households
1 Deficit

2 Balance/Breakeven

3 Surplus

2|Page




13. GO/NGO Safety Net Programs

Name of GO/ . . % of HHs
Activity
NGO Department Coverage
14. Land Price
Sl. No. Lands Type Sale Value (Tk./per acre)
1 Homesteads land
2 Agricultural land
3 Commercial Land
4 Others (if any)
15. Land Ownership
Land Holding Categories Distribution of Household (%)
Absolute Landless (0 decimal)
Functional Landless (up to 49 decimal)
Marginal (50-100 decimal)
Small (101-249 decimal)
Medium (250-749 decimal)
Large (more than 750 decimal)
16. Disaster and Damage (in last five years)
Most Prevalent
Disasters
Ranking by
Incidence 1) 2) 3) 4) 3)
Tangible loss due
to Disasters
Intangible loss due
to Disasters
Impacts on
Households
Impacts on
Livelihood
Proposed
Mitigation
Note: These data will be cross-checked with the multidisciplinary information
3|Page




17. Migration Trend

Out Migration In Migration

Type of

Migration Place of Number/ Place of Number/

destination Percentage* origin Percentage*

Seasonal
Labor
migration

Permanent
Household
migration

*Percentage of migration will be applicable in case of seasonal labor migration; whereas number will be applicable in case
of permanent migration of households

18. Professional/occupational Conflict

Type of Conflict

Reasons of
Conflict

Area

Groups engaged in
conflict

Proposed
solutions

19. Miscellaneous

Particulars Number Name Brief Description

Ethnic
Community

Vulnerable
Community

Cultural
Heritage Site

Common Property
Resources

20. Profile of RRA Participants

Name Age Occupation Address/ Mobile no.

OO N | E WIN

=
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ENVIRONMENTAL IMPACT ASSESSMENT OF 2X (500-660) MW COAL BASED THERMAL
POWER PLANT TO BE CONSTRUCTED AT THE LOCATION OF KHULNA

CHECKLIST FOR PUBLIC CONSULTATION MEETING

Comprehension about the Project

1.1. People’s understanding about the project (e.g. whether the participants are informed about
the project or not)
1.1.1. Location of project
1.1.2. Scope of project (e.g. distribution of electricity, sharing of electricity)

1.2. Sources and types of information

Occupation trends in the study area

2.1. Prevailing occupations

2.2. Impact of the Project (e.g. whether the Project will adversely affect the occupations or not)
2.3. Suggestions to mitigate the adverse effects

2.4. Suggestions on compensation strategy

Perceptions on positive/negative impacts of the Project
3.1. Miscellaneous benefits those the Project will incur
3.1.1. Poverty alleviation
3.1.2. Employment generation
3.1.3. Women empowerment
3.1.4. Transportation & communication
3.1.5.
3.2. Problems those the project will hasten
3.2.1. Eviction from homestead
3.2.2. Employment loss
3.2.3. Migration
3.2.4.

Perceptions about the impacts on the Sundarbans
4.1. Adverse effects on the Sundarbans
4.2. Suggestions to mitigate these impacts

Suggestions for planners/implementing agencies
5.1. Suggestions on location

5.2. Suggestions on implementation

5.3. Suggestions on mitigation

5.4. Suggestions on compensation

55. ..






Appendix XV

Appendix XV: Document of CSR and list of the PAPs
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Appendix

Appendix XVI: Model (Screen 3.0.0)
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SOx Dispersion Model for 1-hr Single Unit (e.g. 660MW)

*** SCREEN3 MODEL RUN ***

SIMPLE TERRAIN INPUTS:

SOURCE TYPE = POINT
EMISSION RATE (G/S) = 819.000
STACK HEIGHT (M) = 275.0000
STK INSIDE DIAM (M) = 7.5000
STK EXIT VELOCITY (M/S)= 25.0000
STK GAS EXIT TEMP (K) = 398.0000
AMBIENT AIR TEMP (K) = 300.0000
RECEPTOR HEIGHT (M) = 0.0000
URBAN/RURAL OPTION = RURAL
BUILDING HEIGHT (M) = 0.0000
MIN HORIZ BLDG DIM (M) = 0.0000
MAX HORIZ BLDG DIM (M) = 0.0000

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.

THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.

BUOY. FLUX = 848.877 M**4/S**3;

*** STABILITY CLASS 1 ONLY ***

R o o e R R AR R R R R R R R R R R AR R AR R

*** SCREEN AUTOMATED DISTANCES ***

R R R e S S R S R S R R R AR R R R R R R R

MOM. FLUX = 6624.921 M**4/S**2.

*** TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES

*x*k

DIST CONC U10M UST
K
) (UG/M**3)  STAB  (M/S) /s)

1. 0.000 1 1.0 1.3
100. 0.000 1 1.0 1.3
200. 0.000 1 1.0 1.3
300. 0.000 1 1.0 1.3
400. 0.000 1 1.0 1.3
500. 0.4542E-06 1 3.0 3.8
600. 0.1280E-01 1 3.0 3.8
700. 1.749 1 3.0 3.8
800. 21.15 1 3.0 3.8
900. 79.66 1 3.0 3.8
1000. 166.3 1 2.5 3.2
1100. 250.0 1 2.5 3.2
1200. 300.6 1 2.5 3.2
1300. 318.5 1 2.5 3.2
1327. 319.1 1 2.5 3.2
1400. 315.3 1 2.5 3.2
1500. 302.9 1 2.5 3.2
1600. 288.3 1 2.5 3.2
1700. 274.5 1 2.5 3.2
1800. 262.7 1 2.5 3.2
1900. 253.4 1 2.5 3.2
2000. 245.0 1 2.0 2.5
2100. 237.7 1 2.0 2.5
2200. 230.8 1 2.0 2.5
2300. 224.2 1 2.0 2.5
2400. 218.0 1 2.0 2.5
2500. 212.1 1 2.0 2.5
2600. 206.5 1 2.0 2.5
2700. 201.2 1 2.0 2.5
2800. 196.2 1 2.0 2.5
2900. 191.4 1 2.0 2.5

MIX
HT
(¢))

2031.4
2031.4
2031.4
2031.4
2031.4
960.
960.
960.
960.
960.
978.
978.
978.
978.
978.
978.
978.
978.
978.
978.
978.
1153
1153
1153
1153.
1153
1153.
1153.
1153.
1153.
1153.

NN NNN Y Y YU NNNNNNNNNNNOOOOO

clv

PLUME
HT
o

SIGMA

SIGMA
Z
()
12.56
75.25
120.98
160.96
199.46
127.07
174.13
231.61
299.69
378.47
474.16
574.24
685.35
807.56
841.17
940.96
1085.61
1241.59
1408.98
1587.52
1777.08
1984.13
2196.70
2421.18
2657.59
2905.97
3166.35
3438.77
3723.27
4019.89
4328.67

DWAS
H
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3000.
3500.
4000.
4500.
5000.
5500.
6000.
6500.
7000.
7500.
8000.
8500.
9000.
9500.
1400.
10000
15000
20000
25000

[E
w
o
NNAONWNO

©

\‘

o

©
RPRRPRRRPRRPRREPRRPRRERRREPRRRERER
RPRRPRRRPRRPRRPRRPRRERREPRRPREREN
O0000O0O0O0O0O0OOOUUIUIUIUTIO

RPRRRRRRRRPRRPRRRRRRERRERRERREN
W W WWWWWWwwowawwww oo oo

1153.
1446.
1446.
1446.
1446.
1446.
2031.
2031.
2031.
2031.
2031.
2031.
2031.
2031.
2031.
2031.
2031.
2031.
2031.

AAADMDDIAADDIADNDDOOWWWWSN

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND
1327. 319.1 1

NO

DWASH=

2.5

3.2

MEANS NO CALC MADE (CONC = 0.0)
DWASH=NO MEANS NO BUILDING DOWNWASH USED

1152.
1445.
1445.
1445.
1445.
1445.
2030.
2030.
2030.
2030.
2030.
2030.
2030.
2030.
2030.
2030.
2030.
2030.
2030.

1

. M:

601.
708.
776.
845.
913.
982.

1114
1178

1241.
1305.
1369.
1432.
1495.
1558.
1608.
1620.
2230.
2814.

3374

.46
.20

4649.65
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00
5000.00

978.2 977.16 314.71 841.17

DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

R Rk S o S o R R R R SR AR SRR SR R S SRR SRR R R o

*** SUMMARY OF SCREEN MODEL RESULTS ***

FEIEIAAAIAAAAAAAAAAXAAAAAAAAAAAAAAAAdhhAiiix

CALCULATION MAX CONC
PROCEDURE (UG/M**3)
SIMPLE TERRAIN 319.1

NOx Dispersion Model for 1-hr Single Unit (e.g. 660MW)

*** SCREEN3 MODEL RUN ***
*** VERSION DATED 96043 ***

SIMPLE TERRAIN INPUTS:

THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.

SOURCE TYPE
EMISSION RATE (G/S)
STACK HEIGHT (M)

STK INSIDE DIAM (M)

STK EXIT VELOCITY (M/S)
STK GAS EXIT TEMP (K)
AMBIENT AIR TEMP (K)
RECEPTOR HEIGHT (M)
URBAN/RURAL OPTION
BUILDING HEIGHT (M)

MIN HORIZ BLDG DIM (M)
MAX HORIZ BLDG DIM (M)

DIST TO
MAX (M)

POINT
490.000
275.0000
7.5000
25.0000
398.0000
300.0000
0.0000
RURAL
0.0000
0.0000
0.0000

TERRAIN
HT (M)

THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.
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BUOY. FLUX = 848.877 M**4/S**3; MOM. FLUX = 6624.921 M**4/S**2.

*** STABILITY CLASS 1 ONLY ***

R S S S S S R S S R S R R SR R R SR R R R R R R R

*** SCREEN AUTOMATED DISTANCES ***

B R o o R R R R R AR R R R S e

*** TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES

*x*k

DIST CONC U1i0Mm USTK MIX HT PLUME SIGMA SIGMA DWASH
HT Y Z
w) (UG/M**3)  STAB  (M/S)  (M/S) w) w) w) 0
1. 0.000 1 1.0 1.3 2031.4 2030.40 12.56 12.56 NO
100. 0.000 1 1.0 1.3 2031.4 2030.40 78.67 75.25 NO
200. 0.000 1 1.0 1.3 2031.4 2030.40 127.57 120.98 NO
300. 0.000 1 1.0 1.3 2031.4 2030.40 169.73 160.96 NO
400. 0.000 1 1.0 1.3 2031.4 2030.40 208.12 199.46 NO
500. 0.27E-06 1 3.0 3.8 960.0 860.13 134.06 127.07 NO
600. O0.77E-02 1 3.0 3.8 960.0 860.13 155.82 174.13 NO
700. 1.046 1 3.0 3.8 960.0 860.13 177.01 231.61 NO
800. 12.65 1 3.0 3.8 960.0 860.13 197.73 299.69 NO
900. 47 .66 1 3.0 3.8 960.0 860.13 218.04 378.47 NO
1000. 99.48 1 2.5 3.2 978.2 977.16 249.81 474.16 NO
1100. 149.5 1 2.5 3.2 978.2 977.16 270.05 574.24 NO
1200. 179.8 1 2.5 3.2 978.2 977.16 289.98 685.35 NO
1300. 190.5 1 2.5 3.2 978.2 977.16 309.64 807 .56 NO
1327. 190.9 1 2.5 3.2 978.2 977.16 314.71 841.17 NO
1400. 188.6 1 2.5 3.2 978.2 977.16 329.05 940.96 NO
1500. 181.2 1 2.5 3.2 978.2 977.16 348.22 1085.61 NO
1600. 172.5 1 2.5 3.2 978.2 977.16 367.19 1241.59 NO
1700. 164.2 1 2.5 3.2 978.2 977.16 385.95 1408.98 NO
1800. 157.2 1 2.5 3.2 978.2 977.16 403.27 1587 .52 NO
1900. 151.6 1 2.5 3.2 978.2 977.16 418.06 1777.08 NO
2000. 146.6 1 2.0 2.5 1153.7 1152.70 458.31 1984.13 NO
2100. 142 .2 1 2.0 2.5 1153.7 1152.70 472 .39 2196.70 NO
2200. 138.1 1 2.0 2.5 1153.7 1152.70 486 .55 2421.18 NO
2300. 134.2 1 2.0 2.5 1153.7 1152.70 500.76 2657 .59 NO
2400. 130.4 1 2.0 2.5 1153.7 1152.70 515.02 2905.97 NO
2500. 126.9 1 2.0 2.5 1153.7 1152.70 529.32 3166.35 NO
2600. 123.6 1 2.0 2.5 1153.7 1152.70 543.66 3438.77 NO
2700. 120.4 1 2.0 2.5 1153.7 1152.70 558.01 3723.27 NO
2800. 117.4 1 2.0 2.5 1153.7 1152.70 572.39 4019.89 NO
2900. 114.5 1 2.0 2.5 1153.7 1152.70 586.77 4328.67 NO
3000. 111.7 1 2.0 2.5 1153.7 1152.70 601.17 4649.65 NO
3500. 100.8 1 1.5 1.9 1446.3 1445 .27 708.52 5000.00 NO
4000. 91.96 1 1.5 1.9 1446.3 1445 .27 776.96 5000.00 NO
4500. 84.51 1 1.5 1.9 1446.3 1445 .27 845.49 5000.00 NO
5000. 78.18 1 1.5 1.9 1446.3 1445 .27 913.91 5000.00 NO
5500. 72.76 1 1.5 1.9 1446.3 1445 .27 982.08 5000.00 NO
6000. 68.47 1 1.0 1.3 2031.4 2030.40 1114.46 5000.00 NO
6500. 64.76 1 1.0 1.3 2031.4 2030.40 1178.20 5000.00 NO
7000. 61.44 1 1.0 1.3 2031.4 2030.40 1241.93 5000.00 NO
7500. 58.45 1 1.0 1.3 2031.4 2030.40 1305.56 5000.00 NO
8000. 55.74 1 1.0 1.3 2031.4 2030.40 1369.04 5000.00 NO
8500. 53.27 1 1.0 1.3 2031.4 2030.40 1432.33 5000.00 NO
9000. 51.03 1 1.0 1.3 2031.4 2030.40 1495.40 5000.00 NO
9500. 48.97 1 1.0 1.3 2031.4 2030.40 1558.22 5000.00 NO
10000. 47 .08 1 1.0 1.3 2031.4 2030.40 1620.78 5000.00 NO
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15000. 34.20 1 1.0 1.3 2031.4 2030.40 2230.94 5000.00 NO
20000. 27.11 1 1.0 1.3 2031.4 2030.40 2814.19 5000.00 NO
25000. 22.61 1 1.0 1.3 2031.4 2030.40 3374 .37 5000.00 NO
MAXTMUM 1-HR CONCENTRATION AT OR BEYOND 1. M:
1327. 190.9 1 2.5 3.2 978.2 977.16 314.71 841.17
NO
DWASH= MEANS NO CALC MADE (CONC = 0.0)

DWASH=NO MEANS NO BUILDING DOWNWASH USED
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB

EEAEXEAAXKXAXAKXAXAAAXAAAXAAAAAAXAAAXAAAXAAAXAAXAL*X

*** SUMMARY OF SCREEN MODEL RESULTS ***

CALCULATION MAX CONC ~ DIST TO  TERRAIN
PROCEDURE (UG/M**3)  MAX (M)  HT (W)
SIMPLE TERRAIN 190.9 1327 0.
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Compliance monitoring Form for Khlna 1320 MW power Plant

Joint Venture Company
(BPDB and NTPC)

Book No. Monitoring Report No.

Date: Time:

Location 1d/GPS point:

Weather Condition:

Name of the Investigator: Signature:

A Monitoring Description of | Standard/ | Observed Deviation/ | Performance | Rema
equipment/ Situation | situation | Change (%) | / Comments rks
Indicators

Checking of the equipments

Air quality
measuring
instrument

Water quality
measuring
instrument

Noise quality
measuring
instrument

Activities of monitoring

4 | Digital process and
online system

5 | Documentation/
archiving the
monitoring data

6 | Number of

accidental events




A Monitoring Description of | Standard/ | Observed Deviation / Performance | Rema
equipment/ Situation | situation | Change (%) | / Comments rks
Indicators
Components and function of ecosystem
7 | Sampling of biota
to the susceptible
zone
8 | LCA of bio-
indicators
9 | Toxicity magnitude
10 | Behavioral/attitudin
al changes of
fauna
11 | Performance of the
ecosystem
management plan
Interrogating to the investigator

12 | Regularity and
authenticity check

13 | Continuation of
training and
capacity  building
and awareness,
motivational
program

14 | Ensure PEPs, ISO
standards and ILL
during operation of
the projects

15 | Ensure the social

development
program and CSR
during the operation
of the project

Interviews of the stakeholders




A Monitoring

Description of
equipment/
Indicators

Standard/
Situation

Observed
situation

Deviation / Performance
Change (%) | / Comments

Rema
rks

16 | Socio-economic
progress
investigation

17 | Assessing
environmental
pollution related
problems

18 | Assess the changes
of bio-diversity and
ecosystem fragility

19 | Achievement of the
social development
program

20 | Checking of the
proper
implementation of
the EMP

B. EVALUATION (of any of above points)

C. STEPS To Be TAKEN:

Non Compliance

Action

Tine Frame

1. Minor:

2. Moderate:

3. Major:

4. Critical:







FAQ

Frequently Asked Questions (FAQs) on Potential Environmental

Impacts and Recommended Mitigation Measures of Khulna

1320 MW Coal Based Thermal Power Plant

Sl Frequently Asked Questions Responses

no (FAQs)

1 Is the plant location at safe | The proposed plant location is 14 km away from
distance from the Sundarbans and | the nearest boundary of Sundarbans and 69.6
the World Heritage site? Does it | km from the nearest world heritage site. As per
violation of the Environmental | the ECR 1997, no construction shall be made
Conservation Rules (ECR) 1997 ? within the 10 km radius area from the

Sundarbans Forest Boundary which has been
declared as Ecological Critical Area (ECA), while
the plant location is 14 km from the nearest
boundary of the Sundarbans. Hence, the
location complies with ECR 1997.

2 Will the Proposed Project result rise | The temperature of the flue gas would be
of local temperature due to heat | maximum 125°C at Chimney’s outlet which is
radiation from the Chimney? lower than the other conventional technology.

This heat will be dispersed easily to the
atmosphere as the stack will be designed to
275m height following the DoE’s standard.
Moreover, there is no topographical barrier of
heat dispersion like mountain/hilly area, dense
city, tallest building, etc within the 20 km of the
plant location that may trap the heat and cause
rise of local temperature.

3 e Will the coal dust to be|e Dust suppression system provided with

generated from coal stockyard
be dispersed in nearby area and
community?

e Wil the Coal dust to be
generated during coal
transportation pollute air quality
of Sundarbans?

automated sensor should be installed at Coal
terminal, stock yard, plant site and ash
disposal pond.

e Conveyor system will be covered typed. At
transfer points, water sprinkler should be
installed.

e Water sprinkler jets shall be provided to
operate the sprinkler as and when required.

e The entire stock yard should be covered with
water sprinkler provided with automated
moisture sensor.

Hence, there is no possibility of reaching the
coal dust generated from ships’” holds,
unloading system, stockyard, conveyor belt to
nearby community or Sundarbans.

clv




FAQ

Sl
no

Frequently Asked Questions
(FAQs)

Responses

Will the emitted ash from the
power plant pollute air quality of
Sundarbans and as well as nearby
community ?

99.9% of the generated fly ash is to be arrested
from the flue gas by installing most efficient
Electrostatic Precipitator (ESP). The ESP shall
limit the ash emission from the chimney (of 275
m) up to 100 ug/Nm?, which is much below the
ECR 1997 standard (200 pg/Nm?). Similarly,
Bottom ash shall be separated and managed by
an efficient ash collection and management
system.

Will the emission of SO, and NO,
pollute the air quality of the
Sundarbans as well as the locality?

All emissions will satisfy DoE and World Bank's
Standard. Emission of SO2 and NOx from each
unit shall be 819g/s and less than 750 ug/m?’
respectively satisfying World Bank’s Standard
(1,597 g/s and 750ug/m®). The contribution of
SO, and NO, in ambient air shall also be very
low.

In most of the time of a year wind flows
northward while the Sundarbans is located
southward of the project. So, the possibility of
pollution of Sundarbans is very low.

Is there any scope of utilizing ash
in our country ?

At present, ash demand in only cement
industries of Bangladesh is about 2.1 million ton
which is expected to become 3.75 million ton by
2020. It is estimated, around 0.75 million ton of
fly ash might be produced annually from the
proposed power plant. Hence, this generated
ash may easily consumed by the cement
industries of the country. Apart from this, ash
might be utilized in agriculture (as fertilizer),
embankment construction (with sand/earth),
construction activities, brick making, land filling,
etc

What would be contribution of the
power plant in global warming?

The proposed power plant has been planned
adopting supercritical boiler technology. Being
of super critical technology, the proposed power
plant may emit around 7.9 million ton of CO,
annually which is 10% less than other
conventional technologies of coal based power
plant. The increase in national per capita carbon
emission on account of the operation of the
proposed power plant is estimated to be
miniscule. As such, contribution to global

clvi




FAQ

Sl
no

Frequently Asked Questions
(FAQs)

Responses

warming will also be less compared to other
conventional coal based thermal power plant.
However, a green belt shall be developed to
compensate the carbon emission from the
power plant.

Will the power plant release heavy
metal?

The concentration of heavy metal in coal is
extremely low. Major portion of the heavy
metals shall remain with ash that shall be
efficiently managed with ash handling and
disposal system. The possibility of heavy metal
pollution is very low.

Will the power plant cause Acid
rain?

There is no possibility of Acid Rain

The flue gas will easily be dispersed as there is
no terrain effect and any other obstruction like
building, dense city within 20 km radius of the
plant that could cause fumigation and trapping
of pollutants to form acid rain.

10

Is there any plan to fill or encroach
the Maidara River and Passur
River?

None of the portion of both Passur River and
Maidara River shall be encroached. Rather,
there is a dredging plan in the Passur river to
improve navigability.

11

Is there any plan to built coal
silo/stockyard in
Sundarbans/Akram Points?

No coal silo/ stockyard be constructed in any
location of the Sundarbans and its ECA. The
coal stockyard shall be constructed at plant site.

12

Will the coal transportation through
Sundarbans cause damage to
Sundarbans?

Coal transportation shall be carried out
following the existing navigational route of
Mongla Port Authority (MPA). For the purpose
of coal transportation, only one mother vessel
may come in a week up to Akram Point and
then discharge coal to project site through
Barges. Following the enforcement of ECR
1997, IMO Convention and other relevant laws.

13

Will there be any discharge of
heated water from the plant?

The power plant has been planned considering
close cycle cooling and circulating water
system. No heated water shall be discharged to
the river.

14

Will the project cause water
pollution in the Passur River?

Water quality of the Passur river will not be
changed due to operation of the power plant,
as:

e An

integrated water and waste water
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Sl Frequently Asked Questions Responses
no (FAQs)

treatment plant has been considered.

e Provision has been kept for intent of reuse
and recycling of water.

e The plant will be designed in such a way so
that no waste and waste water is discharge
unmanaged and untreated.

e No heated water will be discharged directly
to the River.

15 | Will there be any Black smog over | Forming black fume and smog is very unlikely
the atmosphere of locality and the | as:
Sundarbans? e The concentrations of pollutants satisfy
all emission standard of ECA 1995.

e The flue gas will be emitted from the
stack of 275m height above the
atmospheric layer suitable for formation
of black smog.

e There is no topographical barrier like
hills, dense city, etc in and around the
project location that may trap air
pollutants.

e Cyclone and depression (common in that
region) hinder long term trapping of the
air pollutants

16 | Will the electricity to be No, but in future if Bangladesh is surplus in
produced from the power plant electricity, then electricity can be exported to
(pr(_)posed) be exported to the neighboring countries from the national
India? grid.

17 | What W'”_ be the_g_eneratlon cost The electricity generation cost not yet finalized.
of per unit electricity? The same could be finalized after finalization of

EPC cost and coal source finalization.

18 | What would be the share of | rq ghare in the JVC between BPDB And NTPC
NTPC, India in the proposed is 50:50.

Power Plant?

19 | Who (Bangladesh or India) wil Joint Venture company will run the power plant.
operate the Power Plant?

20 | Will the top most and important | 14, tficials will be appointed by the IVC
positions of the management be through a competitive process.
reserved for India/NTPC?

21 | Who will pay back the loan to be JVC will be responsible for pay the loan.
used for the proposed Power
Plant?

22 | Will there be any employment

opportunity of local people and

Except of the few top official, all the officers
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Sl Frequently Asked Questions Responses
no (FAQs)
affected people in the project |and staffs will be appointed from the
construction and operation? Bangladeshi citizens.
23 | Wil _the produced. power be Part of the electricity will be supplied to the
supplied to the locality? local areas as per govt. policy.
24 WI‘!at. could be_ the debt. Equity Debt. Equity ratio in the project will be 70:30.
ratio in the Project?
25 | Will the com_p_any take any social Yes, we have the program to create a fund of
welfare activities program? Tk.0.05/Kwh of electricity generated on the coal
development as the part of Corporate Social
Responsibility (CSR) that will be expended for
different social welfare activities.

FAQs at the National Level Public Disclosure Meeting on 12" April 2013

1 Public consultation meeting is | The Site Clearance certificate has been issued by DoE
being conducted after | on 23 May 2011 on the basis of the IEE report. After
commencing the construction | having site clearance certificate only land
work? development work has been taken up as per provision

of the concern rule. No work of construction of any
component of the power plant would be commenced
before approval of the EIA report.

Before, approval of EIA the report, it has to be
disclosed to public for consultation. As such, it was
first disclosed in the Web Site on 17 January 2013
and requested for comments or suggestion after which
this peoples consultation meeting has been organized.
No work on plant construction would be initiated
before having approval of the EIA study.

2 The project is located in prime | A good portion of the project is located within the
land of capture fish. The plant | captured fishing area. As a result of construction of
will destroy the capture fish of | the proposed power plant, local people would be
the area. deprived from capture fish as of about 570 metric ton

per annum. However, the proposed power plant would
create much more opportunities for the local people of
the region that would offset the loss from capture fish.

3 The project will destroy the | While carrying out the IEE and EIA study of the
Sundarbans that took ages to | project, effect on Sundarbans was especially kept in
grow. mind. The EMP provided in the report if properly

followed and carried out, there will be hardly any
adverse environmental effect of Sundarbans.

4 Environment of the | Ships which will carry coal for the Rampal power

Sundarbans will be affected

plant will follow the traditional naval route and would
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because of frequent ship | abide the rules and regulations of Mongla Port

movement. Authority and International Maritime Organization. If
the EMP measures and maritime rules and regulations
are followed there will be no adverse effect on
Sundarbans environment or Rivers. Moreover, the
navigability of the river will improve.

5 Environmental  effect  on | This is not correct, the environmental effects during
Sundarbans during operation | operation of the plant and EMP measures have been
of the plant has not been | outlined in Chapter 10 (Mitigation of impact) of the
mentioned. EIA report.

6 The Proposed Power Plant | There will be no adverse effect on the Biodiversity of
would ruin the bio-diversity of | Sundarbans if the EMP provided in the report is
Sundarbans. followed properly.

7 | Land of the minority people | There are only 150 households in the project area.
has been acquired. Unfortunately, majorities of whom are from minority

group. Moreover, the site selections were made in
proper way irrespective of the habitat of religious
groups.

8 Project site has been selected | Following the existing Rules and Regulations, the
before approval of EIA. project site has been selected on receipt of Site

Clearance from DoE as per IEE report of the project.

9 Less negative effect of the | Based on the scientific judgments effect of the plant
Power plant on Sundarbans has | on Sundarbans has been mentioned.
been shown.

10 | It 1s planned to construct | BPDB has signed a contract with CEGIS to carry out
2600MW Power Plant at | IEE and EIA for 1320 MW Coal Based Power Plant.
Rampal. But the EIA study has | As such, IEE and EIA study has been carried out for
been carried out for 1320 MW! | 1320 MW. If any additional capacity is installed, a

separate study has to be carried out.

11 | The Project has been claimed | A model has been run to access the effect of the
to be environmentally safe as | effluents of the proposed power plant (pages 277-286
the siteis 4 Km away from | of EIA report). It clearly shows that the effluent
ECA of Sundarbans. would not affect the Sundarbans environment. Based

on this fact and other associated studies prompted to
declare the project is environmentally safe, provided
the EMP measures mentioned in the report are
mentioned in the report followed properly.

12 | As per Wild Life Protection | We are citizen of Bangladesh. We are to abide by the

Act of India, no Coal based
Power Plant is allowed to
install within 15 Km of Tiger/
Elephant sanctuary,

Laws and Rules (10Km away from the ECA) of
Bangladesh. The Rampal Coal Based Thermal Power
Plant will be constructed by a joint venture company
of Bangladesh and India where NTPC is representing
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Biodiversity Forest, National
Park, Wild life Sanctuary etc.
But the Government of
Bangladesh has allowed NTPC
to construct a power plant

India.

within 14 km of the
Sundarbans.

13 | Sound  effects of  the | These have been considered and are presented in the
Construction equipment, | EIA  report with impacts and EMP during
machineries and vehicles have | construction.
not been considered.

14 | During Cyclonic  weather, | During Cyclonic weather flue gas will be quickly
wind may flow in any | dispersed due to high speed of wind. The nearest tip
direction. At that time and | of Sundarbans is at 14 Km Southeast of the stack of
during winter flue gas from the | the plant. During winter air flows from North to south
Power Plant will destroy the | where tip of Sundarbans is more than 20km from the
Sundarbans. stack of the plant. Two distances have been shown so,

that flue gas will disseminate before reaching
Sundarbans ECA. Therefore, possibility of adverse
effect by the flue gas of the thermal power plant is
remote if the EMP measures would follow.

15 | Discharged NO, and SO, from | According to the ECR 1997 (SOx- 80 ug/N —m3, NOy -
the plant will increase the | 80 pg/N-m’ for 24 hrs. average) and as per ECR
concentration multifold and | amended in 2005 (SO, — 365 pug/N-m’ for 24 hrs.
resulting destruction of | average and NOy -100 pg/N-m’ for annual average)
Sundarbans. have been accounted for this study. The present value

of NOy is 16 — 20 pg/Nm’and SOy is 8 — 11 pg/Nm’
near Sundarbans area. During operation of this plant
the estimated Sox is 42.4 pug/N-m’ and NOy 31.2
ug/N-m® for 24 hrs. Average at the nearest tip of
Sundarbans. Therefore, there would be no chance of
destruction of Sundarbans due increase of SOx and
NOx.

16 | To comply with the standard of | According to the amendment 2005 of the ECR 1997,
SO, rural area values has been | the limit of SOy is 365 ug/N-m’for 24 hrs. average.
compared instead of sensitive | Again according to IFC, 2007 the limit of SOy is 125
area against the discharge from | pg/N-m® for 24 hrs. average. The estimated value of
the plant. SOy at the nearest point of Sundarbans would be 50-

54 ng/N-m’ for 24 hrs. during plant operation period
of the plant.

17 | Effect on emission of CO; on | During daytime the tress receive CO, for the
Sundarbans has not been | photosynthesis. Therefore, presence of CO, will
mentioned. improve the forest vegetation

18 | The Passur and the Sibsa | Only less than 0.5% of the lean period flow of the
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Rivers carry the nutrients for
the plants and animals of
Sundarbans. But due to
withdrawal of huge amount of
water from the Passur River by
the proposed power plant
nutrients would be trapped at
the upstream of the river and
consequently, Sundarbans
would be deprived from
valuable nutrients. As a result
Sundarbans would be
destroyed.

Passur River would be withdrawn by the proposed
power plant. Practically, there will be no effect on
both in flow of water as well as by the supply of
nutrient to Sundarbans.

19

Other  countries including
India, follows “Zero discharge’
from the coal based Power
plant as it contains pollutants.
But for Rampal Power plant,
this principle will not be
followed.

Zero discharge means no water will be disposed
without proper treatment. This principle will also be
totally followed by the proposed Rampal thermal
Power Plant.

20

Salt water will be used after
removal of salt in the proposed
Rampal Power. However, the
process of removal of salt is
costly. It is questionable
whether there will be enough
arrangement to remove salt
from water.

De-mineralization plant is an integral part of the
Rampal Power plant. If salt water is used without
demineralization valuable equipment will be
destroyed for corrosion.

21

Fly ash contain toxic heavy
minerals like Arsenic, Lead,

Mercury, Vanadium,
Selenium, Beryllium,
Cadmium, Selenium, Radium
etc. These minerals will
contaminate the soil and

ground water by leaching.

The above mentioned minerals/metals  remain in
trace amount in coal. 99.9% fly ash will be arrested
by the ESP. The bottom and sidewalls of the ash pond
will be made of concrete. Therefore, contamination of
ground water by leaching will not be possible at all, if
any for seepage through the concrete walls will be
very negligible.

22

It is mentioned in the EIA
report that Fly Ash will be
used in Cement. But not a
single Kg of Fly Ash produced
from Barapukuria Thermal
Power Plan has been used by
the Cement Factories of
Bangladesh.

Demand of Fly ash by the cement factories of
Bangladesh is about 2.5 Million tons/years and the
demand is met by importing of fly ash. It may be
mentioned that the imported cost of per ton Fly Ash is
about US$23. Unfortunately, Barapukuria fly ash
could not yet be sold due to Legal Dispute. Hopefully,
Govt. and the concern authority would make
appropriate measures to resolve the issue for smooth
disposal of Fly Ash from Barapukuria.
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23

Heavy metals from the Ash
will lease to ground and
contaminate the ground water.
Fly Ash from Ash Pond will
also contaminate the
neighboring area by wind.

The bottom and the walls of Ash Pond will be
concreted and the Fly Ash would be in wet condition,
which will not allow any leaching of heavy metals
and spreading the same by wind.

24

Due to movement of Vehicle
and during operation of the
plant, noise will be produced.
Moreover, during unloading
and transporting of coal noise
would also be created. Would
the green belt be able to
mitigate noise pollution?

Green belt alone would not be able to control the
noise pollution. So, in every stage of working
(Construction and operation), mitigation measures
against noise pollution like selection of low noise
equipment, regular maintenance, boundary wall etc.
have been suggested as in built and additional
measures including green belt.

25

Aerosol dispersed from the
Cooling tower is favorable for
growth of bacteria causing
pneumonia of the local people.

If EMP measures are considered and followed
properly, there will be no scope for bacterial infection
out of aerosol dispersed from the cooling tower.

26

Due to literage of coal at
Akram point, water and air of
Sundarbans will be polluted.

If the Coal is properly lightered and the EMP
provided in the report are followed properly there will
be no effect on the environment of Sundarbans.

27

Wave created by the coal
carrying ships will erode the
river bank.

If IMO regulation and EMP provided in the report are
followed properly ship movement would hardly create
any additional erosion on the bank of the rivers.

28

Search Light of the Ship will
disturb the wild animals of
Sundarbans.

Only one or two ships per week will additionally
move up to Akram point. Very occasionally the ships
will sail during night. If the EMP measures are
followed on the Maritime route bound animals may
have very little effect but not the animals of the entire
Sundarbans if EMP measures provided in the report
are not followed properly.

29

NTPC does not  have
experience on Ultra Super
Critical Power Plant.

At Rampal Super Critical Power Plant would be
installed, not the Ultra Super Critical Power plant. So
it may not be a concern for the project.

30

There is no firm commitment
that the EMP would be
implemented. There must be a
strong monitoring team
comprising of  concerned
authorities, civil society and
local representatives.

Implementations of EPM would be the key of
successful implementation and operation of the
Rampal Thermal Power plant. A strong monitoring
team comprising of the representatives from the
concerned department, experts, representatives from
the civil society and NGOs could be formed to
strongly monitor the implementation of the EMP and
performance
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31

People are very concerned on
the cost of production of
electricity at Rampal. If all
suggested EMP is
implemented cost would go up
which may not be affordable to
the people.

Financial analysis of the project have been carried out
taking EMP (inbuilt and additional) into account.

32

We have to accelerate the
production of Electricity at the
same time conserve
Sundarbans as our national
pride and protect from natural
disaster. Therefore, efficient
monitoring team has to be
formed to monitor EMP
implementation comprising of
concerned authority, Civil
Society, NGOs and expert.

Agreed, Successful implementation of the proposed
power plant project will greatly depend on
implementation of EMP during Construction and
operation of the project. Concerned authority may
accept the suggestion of formation of monitoring
team.

33

Before approving this report it
has to be scrutinized by a
group of national and
expatriate experts.

If any lapse or short comings of the report is pointed
out, necessary measures will be taken to rectify/
update the report.

34

Though a writ petition is filed
and it is pending at High court
yet, how the site development
activities are progressing.

Writ Petition No:1212 of 2011.

The honorable high court did not pass any stay order
nor prevented the respondent to arrive any agreement
with third party
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NOTES:—

ALL DIMENSIONS AND LEVELS AREA IN METRES.

FOR DETAILS IN MAIN PLANT BLOCK REFER MAIN PLANT LAYOUT
DRAWING NO. 9561-999—-POM—F-001.

FORMATION LEVEL OF PLANT IS RL(+) 5.00M ABOVE MSL.

EL(£)0.00M i.e. PLINTH LEVEL OF MAIN PLANT SHALL BE
RL(+)6.00M ABOVE MSL.

NATURAL GROUND LEVEL AS SHOWN IN THE DRAWING ARE BASED
ON TOPOGRAPHICAL SURVEY DETAIL FURNISHED BY CEGIS/BPDB.

LEGEND:

ROADS (DOUBLE LINE) N ¢ g
ROADS (SINGLE LINE) ok >
BOUNDARY WALL . . . . . .

FORMATION LEVEL
(PROPOSED)

SLOPE LINE

PHASE-II
(Expansion)

GENERAL
LAYOUT PLAN

ROAD

"APPROACH

@TOWNSHIP

AREA=50 ACRE
RL(+)5.00M

ASH POND
AREA=25 ACRE

SI.No [Name Acre [SI.No|Name

2 |WTP and ETP 12.69 | 19 |[ASH PH

3 [Steel storage yard 2.63 | 20 [SUMP

4 |Stores 3.43 | 21 |Canteen

5 |O & M Stores 3.14 | 22 |Aux. Boiler

6 |Workshop 3.73 | 23 |Under ground Tank

7 [Switch yard (GIS) 12.03 | 24 [Fire Station

8 |Auditorium & Adm.bldg. | 2.93 | 25 |Coal settlement Pond

9 [Service Building 0.45 [ 26 |Laydown & Pre-assembly
Coal stock pile, Conveyer

10" |Comp.House 016 | 27 Corridor and others

11 |Boiler envilope 0.64 | 28 |IDCT

12 |Air preheater 0.15 | 29 |Pump House

13 |ESP 1.25 [ 30 |[Desilting basin

14 |FGD 9.22 | 31 |AshPond

15 |CAC House 0.06 | 32 Green Belt, Sport Green 242.40
and Open Space

16 |TAC House for AHP 0.18 | 33 |Jetty area 3.99

17 |Switch gear room 0.07 [ 34 |Construction Office 3.07

18 |XFMR 0.05 | 35 [Township 50.00
Total Prposed Site 579.92






