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Supporting Report3.3.1 KWASA’s Hand Pumps Investigation

JICA Study Team outsourced the flow measurement survey to a local consultant. The local consultant was
conducted the survey for selected 30 numbers of KWASA’s hand pumps in November, 2009. This
investigation is to cross check their results and to fix the flow rate of KWASA'’s hand pumps.

Parameters to be measured

The investigation was conducted 24 hours for 20 numbers of each KWASA'’s hand pumps. 10 of them are
deep wells the depth around 275 to 300 m and 10 of them are shallow tube wells the depth around 60 to 77
m. Diameter of each wells are all 1.5 inches (=38 mm).

Table -1 Parameters to be measured

Item Time Quantity (liter) Name of Jars Remarks or Calculations
Example) 1| 9:00am 45 Kalosh 15L 15L x3=45L

2 | 9:03am 6 Bottle 3L 3L +3L=6L

3| 9:07am 3 Bottle 2L, 1L 2L+1L =3L

Measuring Method

Measuring methods are shown in Figure -1. At first, the bucket for measurement was marked scale of
each one (1) liter to 16 liters. Basically, study team asked the water collectors to use our marked bucket.

People Mainly — First, fill the given bucket —
Collect Water by Second, fill Water collector’s bucket from
these jars given bucket
15L | 201
N
P
Jeriken
Water Jar/ oo Use this bucket
Kalosh R .
(Balti) first
o
=] Use this container
. below the bucket to
% 3L minimize water lose
2L
[
0.25L 1.5 \ 16l | =
Water
Mug Different Sizes of Bottles

*In case hand pump, it is very busy, we only can allow to use above jars directly.

Figure -1 Measuring Method of Water Consumption Investigation (1/2)
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Fill the jars in this Use water for washing & Bathing
way

Washing & Bathing

\ 151

Input the
information
of wasted
water in
notebook

Figure -1 Measuring Method of Water Consumption Investigation (2/2)

People who pray God use water for purge themselves before they pray. In that case, people concentrate to
the wells. Even though, investigator asked them to use our bucket as much as they could. Scattered water
and wasted water were also collected in shallow container set below the bucket and measured (refer to
above figure). Additionally, study team assumed 10 % of margin for scattered water and measurement
errors.
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Locations of KWASA’S Hand Pumps for the Investigation
Total 20 numbers of hand pump tube-wells were measured the water consumption. The lists of hand

pumps location are shown in Table -2.
Table -2 List of 20 Hand Pump Locations for the Investigation

Block Code Word Location
15-1 5 Rightside from entrance of protapadittya road, Daulatpur bus satnd
1 1S-2 5 Near Temple, protapadittya road, Daulatpur bus satnd
1D-1 5 Right street from entrance of protapadittya road, Daulatpur bus satnd
1D-2 5 Aiub Ali Road, Daulatpur bas stand
25-1 19 Near mosque, goborchaka cross road
) 2S-2 19 Near mosque, goborchaka cross road
2D-1 14 Palpara road, mujgunni R/A
2D-2 14 Opposite of boyra Bus stand, mujgunni moha sarak
35-1 30 Azizur rahman road, daroga para
3 3S-2 30 Right street from Taltala Hospital
3D-1 30 Shipyard road, Labanchara, Rupsha
3D-2 31 Zinnah para road, Labanchara, Rupsha
45-1 10 Near mosque, nayabatir moor,Khalishpur
4 45-2 12 Bihari Refugee colony moor, Khalishpur
4D-1 10 Near mosque, nayabatir moor,Khalishpur
4D-2 12 Near Old KWASA, Khalishpur Housing state, khalishpur
55-1 21 Near KWASA, Lower jessore road
5 5S-2 21 Opposite street from Castle Salam Hotel
5D-1 21 Near Shonkho Market, Lower Jessore road
5D-2 21 Near Circuit House, K.D. Ghosh Road
Zone 4 Study team suggested that KCC area should be separated
Residental Area five (5) zones for their steady distribution network in
Middle Density submitted Interim report. Each zone has each charac-

teristics and different types of water use. Therefore, study
team decided to choose four (4) KWASA'’s hand pumps (2

Rural Area deep wells and 2 shallow wells) for the investigation.
Poor 7 Zone 5 . ) .
Less Density ~~ Commercial Impressions of the site for each zone are described as
Mix _ follows;
7 2 High Density .
one >  Zone 1: Rural Area (less density, poor)
Residential Area . . . .
DW: Some Rich, » Zone 2: Residential Area (Deep well site: less density,
Middle Densi . o .
SW: Poor, vy some rich, Shallow well site: high density, poor)
High Density >  Zone 3: Residential Area (middle density, some poor)
Zone 3 » Zone 4: Residential Area (middle density, rich)

Residential Area, Some Paor, » Zone5: Commercial Area (high density, mixed)
Middle Densi .

idle Density Locations of KWASA’s hand pumps to be measured and

their photos are shown in Figure-3.
Figure -2 Investigation Zones
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Figure -3 Locations of KWASA’s Hand Pumps to be Measured (1/3)
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For the comparison purpose, this study was conducted the investigation on the middle of April as shown in

Table -3. It is nearly the end of dry season such as hardest period to get water in Khulna. (Previous

survey was conducted in November when is after rainy season such as rich period to get water.)

Table -3 Schedule of Investigation Works

Tasks Schedule

1 | 5S8-1,5S-2,5D-1 and 5D-2 Sunday, 11" of April 2010

2 | 1S-1,1S-2,1D-1 and 1D-2 Monday, 12" of April 2010

3 | 4S-1,4S-2,4D-1 and 4D-2 Tuesday, 13" of April 2010

4 | 2S-1, 25-2, 2D-1 and 2D-2 Thursday, 15" of April 2010

5 | 3S-1,3S-2, 3D-1 and 3D-2 Sunday, 18" of April 2010
* Detailed schedule described in TOR of this investigation are shown in Appendix.

Results of the Hand Pumps Investigation

Investigation results are shown in Table -4. Data sheets of this investigation are shown in Appendix. The

average water consumption of KWASA'’s shallow hand pumps is 4.97 m*day and deep hand pumps is

1.70 m*day. Time of course of water consumption at 3D-1 is shown in Figure -4 as the one of example.

Time Course of Water Consumption in 3D-1(in Liter)

350.0 [

300.0 ~

250.0 ~

200.0 |

150.0 ~

100.0 ~

50.0 ~

Figure -4 Time of course of water consumption at 3D-1 Hand Pump

Table -4 Results of Investigation on April, 2010 by JICA
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Block Code Flow Rate of Deep Hand Purr;ps Code Flow Rate of Shallow Hand Pu;nps
Liter/min Liter/hour m°/Day Liter/min Liter/hour m°/Day

1 1D-1 33 196 4.70 1S-1 1.9 115 2.75
1D-2 1.9 112 2.68 1S-2 1.8 105 2.53

5 2D-1 3.1 187 4.49 25-1 1.4 82 1.97
2D-2 4.7 281 6.75 25-2 1.3 75 1.81

3 3D-1 4.9 293 7.04 35-1 1.1 63 1.50
3D-2 1.7 102 2.44 3S-2 1.4 83 1.98

4 4D-1 1.7 100 2.40 45-1 1 61 1.47
4D-2 0.9 55 1.31 4S-2 0.7 42 1.00

5 5D-1 4.1 248 5.96 55-1 0.8 50 1.21
5D-2 8.3 496 11.91 5S-2 0.6 33 0.79

Average DW 4.97 Average SW 1.70

Cross Check of the Investigation conducted in November 2009

The local consultant team computed the rate of water abstraction from hand tube wells per minute by
counting the number of minutes required to fill a bucket of 50 liters. The process was repeated three times
and average flow rate of each hand tube well was determined. The local consultant employed two local
persons for 24 hours in shifting duties of 12 hours to record the daily use of these hand tube wells. The
employee (recorder/reader) recorded the duration of use of hand tube wells.

There are four concern matters as the measuring way of last time survey, (1) flow measurement data were
all 6:00 AM to 23:59 PM (might be not 24 hour measurement), (2) water consumption was calculated by
measuring time of using hand pumps, (3) flow rate was fixed one value for each pump by above method
and (4) only five numbers of shallow hand pumps are investigated. According to the study team trial
experience, flow rate will be changed due to the person who pushes the pump (get use to or not, young or
old etc.), push speed and so on.

Therefore, following hand pumps which are same as previous investigation wells were selected to cross
check their investigation accuracy and used different measurement method which is direct measurement of
water quantity was adopted for this investigation. Over raped five (5) tube wells and their results are
shown in Table -5.

Table -5 Results Comparison between November 2009 and April 2010

April, 2010 November, 2009

Code m>/Day SI. No. m>/Day

2D-1 4.49 15 4.95

3D-2 2.44 30 3.07

4D-1 2.40 11 5.21

5D-1 5.96 22 7.37

5D-2 1191 19 11.70
Average 5.44 6.46

From above results, November 2009 results are slightly higher than April 2010. Therefore, JICA Study
team revised (reduce) their flow rate as following ratio;
544/6.46=0.84
Revised water flow of KWASA'’s hand pumps are shown in Table -6.
Table -6 Water Flow of KWASA'’s Hand Pumps
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Deepor | o o AT Ward No. | Consumption | Consumption | Reviced
Shallow (Liter/3days) (Litre/day) 0.84

1 Road- Maniktola Main Road 1 38,735 12,912, 10,846
2 Road- Jessore Upper Road, Fulbari Gate 2 32,602 10,867 9,128
3 Near Madinabagh Madrasa and Mosque 3 22,716 7,572 6,360
5 House-96, Road- Daulatpur Anjuman Road 5 37,973 12,658] 10,633
6 Road-South Karigarpara Primary School 6 103,800 34,600 29,064
7 Road-Kashipur Madrasa Road 7 26,557 8,852 7,436
9 BIDC Road, Crescent Jute Mill Gate 8 17,708 5,903 4,959
11 |Road No. 11, Khalishpur Noyabati More 10 14,053 4,684 3,935
12 |Platinum Jute Mill 2 No. Gate (More) 11 8,517 2,839 2,385
14 |More of Charer Hat, Near 13 No. Council office 13 11,557, 3,852 3,236
15 More of Sabur Khan, Boyra, Mojgunni R/A 14 14,846 4,949 4,157
16 Middle of 1 No. Road 17 8,294 2,765] 2,323
17 Goborchaka Cross Road 19 8,357 2,786 2,340
18 Near 14/1 Rupantor NGO Office 20 8,988 2,996 2,517
Deep 19 North Side of Khulna Stadium 21 15,632 5,211 4,377
well 20  |Rupsa Ferry ghat Baby-taxi Stand 22 27,963 9,321 7,830
22 Khan Sabur Road 23 22,112 7,371 6,192
23 Middle of 1 No. Road 24 12,706 4,235 3,557
24  |Road No.66, Boshupara Lane 25 12,510 4,170 3,503
25  |West Baniakhamar Main Road 26 6,154 2,051 1,723
26 Infront of Ideal Coaching Center 27 6,840 2,280 1,915
27  |Tootpara Korpara Road 28 8,490 2,830 2,377
28 |Gagon Babu Road 29 35,197 11,732, 9,855
29  |Azijur Rahman Road, Darogapara 30 10,118 3,373 2,833
30 |Zinnapara Main Road 31 9,208 3,069 2,578
1D-1 |Right street from entrance of protapadittya road, Daulatpur bus satnd 5 Additional 24hours Survey Results| 4,700
1D-2 |Aiub Ali Road, Daulatpur bas stand 5 Additional 24hours Survey Results] 2,680
2D-2 |Opposite of boyra Bus stand, mujgunni moha sarak 14 Additional 24hours Survey Results| 6,750
3D-1 |Shipyard road, Labanchara, Rupsha 30 Additional 24hours Survey Results] 7,040
4D-2 |Near Old KWASA, Khalishpur Housing state, khalishpur 12 Additional 24hours Survey Results] 1,310
Deep Hand Pumps  Total = 168,538
Average = 5.6)
Road-Shaik Ayub Ali School, Daulatpur, Khulna 19,440 6,480 5,443
Crescent Jute Mill Bazar, Near 8 No. Ward Council office 30,454 10,151 8,527
10  |Rented House, Near Haji Bari 10 31,082 10,361 8,703
13 More of Pourashava and Rotary School 12 23,271 7,757 6,516
21 |End of Kakolibagh Lane 23 4,343 1,448, 1,216
Shallow 1S-1 |Rightside from entrance of protapadittya road, Daulatpur bus satnd Additional 24hours Survey Results 2,750
wells 1S-2  |Near Temple, protapadittya road, Daulatpur bus satnd Additional 24hours Survey Results 2,530
2S-1  [Near mosque, goborchaka cross road 19 Additional 25hours Survey Results| 1,970
3S-1 |Azizur rahman road, daroga para 30 Additional 24hours Survey Results] 1,500
3S-2  [Right street from Taltala Hospital 30 Additional 24hours Survey Results 1,980,
5S-1 |[Near KWASA, Lower jessore road 21 Additional 24hours Survey Results] 1,210
5S-2 |Opposite street from Castle Salam Hotel 21 Additional 24hours Survey Results 790
Shallow Hand Pumps  Total = 43,135
Average = 3.6)

Numbers of KWASA'’s hand pumps are shown in Table -7.
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Table -7 Number of KWASA’s Hand Pumps
*
Ward Name of Area Area2 No. of Hand Tube Well Pump Remarks
No. (km®) Deep Well Shallow Well Total
1 Maniktala 3.39 20 569 1 589 1
2 Mirrerdanga 1.40 6 242 1 248 1
3 Moheshwarpasha 3.24 7 806 1 813 1
4 Deana 3.66 210 263 473
5 Daulatpur 0.57 98 1 391 1 489 2
Karigarpara
6 Pabla 0.49 33 280 1 313 1
7 Khalishpur 0.41 35 443 1 478 1
8 Khalishpur 0.36 35 1 372 1 407 2
Sub-fotal (Ward 1- 8) 1352 2 7 3,810 9
Goalkhali
9 Mujgunni 2.93 186 113 299
Rayermahal
10 0.96 116 1 452 1 568 2
11 Khalishpur Residential Area 0.47 13 346 1 359 1
12 1.01 44 275 1 319 1
13 Charerhat 1.22 59 303 1 362 1
14 Boyra 1.71 156 1 14 170 1
15 T&T Campus 2.41 76 61 137
16 |hoto Boyra 231 185 2 211
Nurnagar
17 Sonadanga R/IA 1.70 255 1 14 269 1
18 Banargati 1.74 151 4 155
19 Goborchaka 0.52 137 1 45 182 1
20 | Sheikhpara 0.29 165 |1 20 185 |1
Farazipara
21 Word No. 21 1.19 112 1 78 190 1
22 Rupsa 1.17 146 1 82 228 1
23 Kakolibag 0.83 241 1 78 1 319 2
Musalman Para
24 Gallamari 0.52 190 1 28 204 1
Nirala Residential Area
25 Islamabad 1.01 176 1 51 227 1
26 Baniakhamar 0.85 125 1 35 160 1
27 Moulavi Para 1.87 193 1 28 221 1
2g | West Toot Para 057 18 |1 4 122 |1
Toot Para
29 Joseph Para 0.91 103 1 21 124 1
30 | 100t Para T2Z T60 1 89 229 1
Harintana
Motiakhali
Labanchara
31 Mohammadia Para 1.17 171 1 10 181 1
Labanchara
South Labanchara
Sub-fofal (Ward 9 - 31) 78.60 16 5 5441 21
Total 42.12 3,722 18 5,543 12 9,265 30]/30=Chosen well
Closed well 147 176 305
Total of active well 3,575 5,367 8,942

Source: KWASA hand pump list, April 2010

The number of active KWASA'’s deep hand pump is 3,589 and shallow hand pump is 5,344 at present

April, 2010.

Based on above-mentioned two times (November 2009 and April 2010) estimations, total abstraction could

be assumed as follows;
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Deep hand pumps: 3,575 x 5.6 m*/day = 20,000 m*/day
Shallow hand pumps: 5,367 x 3.6 m*/day = 19,300 m*/day
Total abstraction from KWASA’s hand pumps = 39,300 m*day
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Supporting Report 6.4.1 (1) Design Concept of Impounding Reservoir

1. Approach for Retention Period of Impounding Reservoir

The retention period of impounding reservoir shall be determined by the days when the salinity of the

river water exceeds the EOQ limit of Chloride, 1,000 mg/L, at the intake point.

1)

2)

Boltori (Option 1) and Ulpur (Option 2)

JICA Study Team started to measure the Chloride concentration at Boltori on April 1* 2010. The
result of the monitoring all the month around in April the Chloride concentration was under 1,000
mg/L, actually it was supposed to be nil.

Ulpur locate downstream of MBR from Boltori; however, the result of Haridaspur also implies
almost nil in terms of Chloride concentration.

Based on above results for new water supply system the retention period of the impounding
reservoir can be assumed as nil

At Haridashspur (Option 3)

KWASA Survey measured for 11 days the Chloride concentration exceeded 1,000 mg/L from
April 20 to April 30 in 2009.

DPHE Goplagandhi Division has operated a small SWTP at Goplagandhi. The water intake point
of the SWTP locates near Haridaspur (MB Route). The monitoring record of Chloride at the
water intake is as shown in the following table. The monitoring record makes out that the days
which the Chloride concentration exceeded 1,000 mg/L in 2004 — 2007 are nil.

Table-1  Mean (range) Monthly Salinity (Chloride)

Year February March April May Jun
2002 210-230 290-550 220-250 220-250 110-170
2003 220-250 280-550 230-250 230-250 110-170
2004 220-250 300-610 280-300 220-250 110-170
2005 220-280 280-610 280-290 220-250 | 220-250
2006 220-280 280-620 280-290 230-250 | 220-240
2007 250-290 330-610 250-280 230-260 190-250
2008 270-290 330-550 280-300 290-300 | 220-280
2009 270-290 280-550 300-550 280-290 | 220-230
2010 170-190 170-190
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JICA Study Team started to measure the Chloride concentration at Haridaspur on April 1** 2010.
The result of the monitoring all the month around in April the Chloride concentration was under
1,000 mg/L.

Based on the measured records the water at Haridaspur has never exceeded 1,000 mg/L; however,
the trend of the Chloride concentration slightly increasing. It is better to take into account this
increasing tendency.

Therefore for new water supply system the retention period of the impounding reservoir can be
assumed as 15 days.

At Chapail Gaht (Option 4)

JBIC measured salinity at Gopalganj (Chapail Ghat) from the middle of May to the end of June in
2007. During the measured period the maximum level was 427 on May 19. It was fairly less than
1,000 mg/L.

KWASA measured for 39 days the Chloride concentration exceeded 1,000 mg/L from April 6 to
May 14 in 2009.

JICA Study Team started to measure the Chloride concentration at Haridaspur on April 1** 2010.
The result of the monitoring all the month around in April the Chloride concentration was under
1,000 mg/L.

As to the survey result in 2009 two reasons can be supposed to explain the 39 over-limit-days.

At first in 2009 the precipitation in Khulna was less than the average of it from 2004 to 2009.
Especially the precipitation in the dry season, from February to June, was considerably less than
that of average from 2004 to 2009.

Table-2  Monthly Rainfall Data in Khulna

Unit: mm
Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec | Total
2004 0 0 7| 85| 180 | 383 | 253 | 266 | 621 | 183 0 0| 1978
2005 15 0| 148 | 43| 215| 102 | 435| 194 | 410 | 420 0| 1982
2006 0 0 5| 19| 230| 262 | 522 | 364 | 579 79 1 0| 2061
2007 0| 54| 14| 92| 119| 374| 591 | 160 | 397 | 197 | 113 0| 2111
2008 66| 36| 48| 36| 151 | 190 | 301 | 202 | 379 | 187 0 0| 1596
2009 1 6| 10| 23| 137| 233 | 347| 570 | 357 | 111| 20 0| 1815
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2010 0 2| 14| 21| 146 | 287 - - - - - - -
Average
(2004-2009/2010) | 12| 14| 35| 45| 168 | 262 | 408 | 293 | 457 | 196 | 22 0| 1924

Source: Metrological Department Climate Division

e Secondly, the result of Chlorie of KWASA Report was calucultated by fixed number from
measured Salinity level. Theretically the calculation can be done by using the fixed number;

however the measures sals are total solubgale salt. This means the water with high turbdity like

reiver weater surrounding Khulna the calucuated value suppsoed to be higher than acutual

Chloride concentration. But it is very difficult to carribrate the result.

Measuring Salinity

The types of salts in the water are mainly common salt (sodium chloride), calcium and
magnesium bicarbonates, chlorides and sulphates. Salinity is expressed as the total amount of
dissolved salts in the water (total soluble salts). For ease of measurement total soluble salts are
usually measured by the electrical conductivity of the water and the results are quoted as
milliSiemens per metre (mS/m). Multiply the conductivity (in mS/m) by 5.5 to convert
approximately to milligrams per litre (mg/L) or parts per million (ppm).

* Based on above results for new water supply system the retention period of the impounding

reservoir can be assumed as 30 days.

4) At Mollarhat (Option 5)

* DOE has measured the Chloride concentration at Mollarhat as shown in the following figure.

Monthly Salinity at Mollarhat (2005 - 2010) done by DOE

1,200

1,000

800

—&— Mollarhat at Madhumati River

—— Standard 1,000mg/L

Chloride (mg/L)

Figure -1

DOE Salinity (Chloride ) Measurement Result

e Up to the March 2010, the measured results have never exceeded 1,000 mg/L; however, it clear

that the level of salinity is becoming higher every year.
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5)

Based on the previous DOE measured result future salinity level can be calculated as follows.

Table-3  Focused Future Salinity Level
2005 | 2006 | 2007 | 2008 | 2009 | 2020 Remarks
Feb 16 60 179 212 125 599 Y=49.0X+60
Mar 121 219 271 319 225 643 Y=38.5X+219
Apr 226 313 420 419 467 793 Y=43.6X+313
May 251 381 471 519 894 | 1,393 Y=46.6X+381

June 110 | 413| 490 | 529 | 944 | 1,581 Y=48.3X+413

It shall be noted that DOE measures early date of every month, around 5™ to 8". And especially
for June in early days the level of salinity is high; however, the salinity level decrease drastically
after the rainy season start in the early days in June.

Therefore in 2020, the day which the Chloride concentration exceeded 1,000 mg/L can be
assumed as; from the beginning of May to the middle of June, 45 days.

KWASA measured for 38 days the Chloride concentration exceeded 1,000 mg/L from April 8 to
May 15 in 2009. After May 15 the data had not been taken, this means the period of high
concentration could be supposed to be more.

Focused on the date of measuring, in May 2009 DOE measured on May 8" and the result was 894
mg/L. Meanwhile the results of the same day in KWASA Report were 1,976 mg/L. at low tide
time and 2,396 mg/L. at high tide time. Those are quite different.

There is no way to adjust to fill the gap of the results of both reports; however, DOE result is
more reliable than the result of KWASA Report comparatively due to the continuity of measured
results prior to 2009 such as DOE monitoring data and JBIC measured result at Chapali Ghat
(Gopaliganj).

As of the end of April 2010 the measured result by JICA Study Team the Chloride concentration
at Mollarhat has been quite different from other data. From April 4 to April 19 the Chloride
concentration exceeded 1,000 mg/L, the period was 19 days. And after April 19 the Chloride
concentration has decreased.

Based on above results for the impounding reservoir can be planned on the condition of retaining
period of impounding reservoir as 45 days.

JICA Study Team will measure the Chloride concentration up to the end of June at Mollarhat and
the result of the monitoring shall be taken into account at design stage.

At Phultala (Option 6)

Based on the DOE measured result the duration which the Chloride concentration exceeds 1,000
mg/L can be assumed five months, 150 days.
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2. Approach for Construction Method for Impounding Reservoir in Samanto Sena

In the alternative comparison the impounding reservoir of each option shall be designed to meet the

required retention period.

Table-4  Option-wise Impounding Reservoir Retention Period
Option Water Intake River Retention period
Option 1 Boltori MBR -
Option 2 Ulpur MBR -
Option 3 Haridaspur MBR 15 days
Option 4 Chapali Ghat Madhumati 30 days
Option 5 Mollarhat Madhumati 45 days
Option 6 Phulatala Bhairab 150 day
1) Necessary Capacity of Impounding Reservoir
Option Retention period Retention Volume Remarks
Option 3 15days 1,815,000 m* | 110,000 m*d and
Option 4 30days 3,630,000 m® inclusive 10%
Option 5 45days 5,445,000 m® | evaporation
Option 6 150day 18,150,000 m*

2) Location of Impounding Reservoir

Option Location Remark
Option 3 Samanto Sena Paddy Field
Option 4 Samanto Sena Paddy Field
Option 5 Samanto Sena Paddy Field
Option 6 Dakatia Beel Beel

3) Sub-Soil Condition

Sub-soil condition under Samanto Sena is as shown in the following Figure. The top layers of the

Samanto Sena site have been encountered with comprising grayish silt, some clay. The underlying soil

is of grayish sand little clay extending up to the 30 m depth of borings
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Figure -2  Sub-Soil Condition under Samanto Sena
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Based on the sub-soil condition sheet pile walls can be applied to the construction of deep impounding

reservoir at Samanto Sena.

river

banks.

Sheet pile walls consist of driven interlocked
steel panels. Each pile is engaged with and
driven in alongside the previous one, thereby
creating an impervious wall. Sheet pile walls
are commonly used in the marine environment
for the construction of docksides and piers, and
on inland waterways to reinforce canal and

The depth of the impounding reservoir shall be designed carefully by utilising sub-soil condition

investigation; however, below 12 m from the ground level the soil condition is could be assumed

stable enough to endure permanent load.

3. Approach for Required Land for Impounding Reservoir and Surface Water
Treatment Plant in Samanto Sena

Required area for the impounding reservoir can be calculated as follows.

Table-5  Option-wise Impounding Reservoir Area
Option | Daily Demand | Reserve Period | Evaporation | Retention Volume | Depth | Reservoir Area
Option 3 110,000 m? 15 days 10% 1,815,000 m* | 12 m 151,250 m?
Option 4 110,000 m? 30 days 10% 3,630,000 m® | 12 m 302,500 m?
Option 5 110,000 m? 45 days 10% 5,445,000 m* | 12 m 453,750 m?

The width of the impounding reservoir could be assumed as 500 m. And for the SWTP required area

for construction of the facility to meet the water demand for 2020 could be assumed as 10 ha, that is

250 m x 400 m. On the condition of these assumptions the required land at Samanto Sena of each

Option can be calculated as follows.

Table-6  Option-wise Required Area
onton |- A ) Bt T Mo | o e
Option 3 500m 400m | 560m 460m | 257,600 m? | 250m | 400m 100,000 m? | 357,600 m?
Option 4 500m 700m | 560m 760m | 425,600 m? | 250m | 400m 100,000 m? | 525,600 m?
Option 5 500m | 1,000m | 560m | 1,060m | 593,600 m* | 250m | 400m 100,000 m? | 693,600 m?
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Figure-3  Schematic Section of Sheet Pile Reservoir Wall
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Figure -6  Required Land for Option 5

3. Impact of Gorai River Restoration Project (GRRP) (Phase-I1)

e As of the end April 2010 the Gorai River Restoration Project (GRRP) (Phase-11) has been in the
tendering stage and the implementation of dredging will start very soon. The project period is 5
years, total length of the dredging is 30 km and in five years totally about 17million cubic meter
sedimentations of the Gorai River will be dredged.
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This dredging will make an impact on deduction of the project directly. In the DPP of the project
mentions that surface water salinity at Khulna will deduce 1ppt. This means, in terms of Chloride
concentration, about 550 mg/L will decrease.

The impact of the project will vary from point of point; however, as to the water intake options
which locate upstream of Khulna will get more positive impact. In other words, Option 3, Option
4 and Option 5, the period of impounding reservoir can be abbreviated.

Base on the previous assumed level which based on DOE monitoring data, in 2020 the salinity
level (Chloride concentration) at Mollarhat can be supposed as follows;

Table-7  Predicted Salinity Level in 2020 at Mollarhat

2005 | 2006 | 2007 | 2008 | 2009 | 2020 Remarks
Feb 16 60| 179| 212| 125 69 | 550 reduced in 2020
Mar 121 219| 271| 319| 225 93 | 550 reduced in 2020
Apr 226 | 313| 420| 419 | 467 | 243 550 reduced in 2020
May | 251 | 381| 471| 519| 894| 843 | 550 reduced in 2020
June 110 | 413| 490 | 529 | 944 | 1,031 | 550 reduced in 2020

The high values in June are due to the high concentration in the several days in the beginning of
month, DOE has measures early date of every month.

Taking into the impact of the GRRP (Phase-I1) the impounding reservoir for the Option 5 can be
planned on the condition of retaining period as 30 days.

In this context for Option 3, Option 4 and Option 6, the retaining period of impounding reservoir

also can be assumed as nil, 15 days and 120 days, respectively.

Consequently design conditions of impounding reservoir in Samanto Sena for each option are

summarized as follows;

Table-8  Option-wise Reservoir Area (GRRP Considered)

Option | Daily Demand | Reserve Period | Evaporation | Retention Volume | Depth | Reservoir Area
Option 4 110,000 m? 15 days 10% 1,815,000 m* | 12 m 152,250 m?
Option 5 110,000 m? 30 days 10% 3,630,000 m®| 12 m 302,500 m?

Table-9  Option-wise Required Area (GRRP Considered)
. Reservoir Land Required SWTP Required Area

Opton W L W L Area for IR W L for SWTP Gl
Option 4 500m 400m | 560m 460m | 257,600 m? | 250m | 400m 100,000 m? | 357,600 m?
Option 5 500m 700m | 560m 760m | 425,600 m? | 250m | 400m 100,000 m? | 525,600 m?
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Supporting Report 6.4.1 (2) Details of Social and Environmental Comparison

1. Social Environment Screening Results in the Preliminary Environmental Study

Option-1 (Boltori)

No Environmental Item Description Evaluation Reasons
1 Land  Acquisition/ | Land Acquisition and | Yes Transfer of rights of land
Resettlement Resettlement due to land | (Pre and | ownership.
occupancy(Transfer ~ of | project
rights of residence/ land | period)
ownership)
2 Economic Activities Loss of bases of economic | In Some | The project location site is
activities, such as land, | Degree paddy field.
and change of economic
structures
3 Traffic and Public | Impacts on schools and | In some | Traffic wvolume will be
Facilities present traffic conditions, | degree increased by the necessary
such as the increase of vehicle transportation of
traffic congestion and trucks and so on during
accidents construction stage
E 4 Split of Communities | Community split due to | No
£ interruption of area traffic
© |5 Cultural Property Damage to or loss of | No
= value  of  churches,
u temples, shrines,
S archeological remains or
& other cultural assets
6 Water rights and right | obstruction of fishing | Unknown Need further study and
of common rights and rights of survey.
common
7 Public Health | Deterioration of public | Unknown Need further study and
condition health and  sanitary survey.
conditions due to
generation of garbage and
increase of vermin
8 Waste generation of construction | No. Waste management will be
waste, Debris and ash design at project location
site.
9 Hazards(Risk) Increase in danger of | In Some | Impact on Hazards will be
landslide, cave-ins and | Degree during only construction
accidents stage.
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Option-2 (Ulpur)

No | Environmental Item Description Evaluation Reasons
1 Land Acquisition/ | Land  acquisition and | Yes Transfer of rights of land
Resettlement Resettlement due to land | (Pre and | ownership.
occupancy (Transfer of | project period)
rights of residence/ land
ownership)

2 Economic Activities Loss of bases of economic | In Some | The project location site is
activities, such as land, | Degree paddy field.
and change of economic
structures

3 Traffic and Public | Impacts on schools and | In some degree | Traffic volume will be

Facilities present traffic conditions, increased by the necessary
such as the increase of vehicle transportation of
traffic congestion and trucks and so on during
accidents construction stage

E 4 Split of Communities | Community split due to | No
£ interruption of area traffic

© |5 Cultural Property Damage to or loss of | No
= value  of  churches,

u temples, shrines,

S archeological remains or

& other cultural assets

6 Water rights and right | obstruction of fishing | Unknown Need further study and

of common rights and rights of survey.
common

7 Public Health | Deterioration of public | Unknown Need further study and

condition health and  sanitary survey.
conditions due to
generation of garbage and
increase of vermin

8 Waste generation of construction | No. Waste management will be
waste, Debris and ash design at project location

site.

9 Hazards(Risk) Increase in danger of | In Some | Impact on Hazards will be
landslide, cave-ins and | Degree during only construction
accidents stage.

Option-3 (Hariduspur)
No Environmental Description Evaluation Reasons
Item

1 Land acquisition/ | Land acquisition and | Yes Transfer of rights of land

Resettlement Resettlement due to land | (Pre and | ownership.

occupancy (Transfer of rights | project period)
of residence/ land ownership)
E 2 Economic Loss of bases of economic | In Some | The project location site is
£ Activities activities, such as land, and | Degree paddy field.
o change of economic
= structures
u 3 Traffic and Public | Impacts on schools and | In some | Traffic volume will be
S Facilities present traffic conditions, | degree increased by the necessary
& such as the increase of traffic vehicle transportation of
congestion and accidents trucks and so on during
construction stage
4 Split of | Community split due to | No
Communities interruption of area traffic
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5 Cultural Property Damage to or loss of value of | No
churches, temples, shrines,
archeological remains or
other cultural assets

6 Water rights and | obstruction of fishing rights | Unknown Need further study and

right of common | and rights of common survey.

7 Public Health | Deterioration of public health | Unknown Need further study and

condition and sanitary conditions due survey.
to generation of garbage and
increase of vermin

8 Waste generation of construction | No. Waste management will be
waste, Debris and ash design at project location

site.

9 Hazards(Risk) Increase in  danger of | In Some | Impact on Hazards will be
landslide,  cave-ins  and | Degree during only construction
accidents stage.

Option-4 (Chapali Ghat)
No Environmental Description Evaluation Reasons
Item
1 Land Acquisition/ | Land acquisition  and | Yes Transfer of rights of land
Resettlement Resettlement due to land | (Pre and | ownership.
occupancy (Transfer of rights | project period)
of residence/ land ownership)
2 Economic Loss of bases of economic | In Some | The project location site is
Activities activities, such as land, and | Degree paddy field.
change of economic
structures
3 Traffic and Public | Impacts on schools and | In some | Traffic volume will be
Facilities present traffic conditions, | degree increased by the necessary
such as the increase of traffic vehicle transportation of
congestion and accidents trucks and so on during
£ construction stage
£ 4 Split of | Community split due to | No
o Communities interruption of area traffic
= 5 Cultural Property Damage to or loss of value of | No
u churches, temples, shrines,
S archeological remains or
& other cultural assets

6 Water rights and | obstruction of fishing rights | Unknown Need further study and

right of common | and rights of common survey.

7 Public Health | Deterioration of public health | Unknown Need further study and

condition and sanitary conditions due survey.
to generation of garbage and
increase of vermin

8 Waste generation of construction | No. Waste management will be
waste, debris and ash design at project location

site.

9 Hazards(Risk) Increase in  danger of | In Some | Impact on Hazards will be
landslide,  cave-ins  and | Degree during only construction
accidents stage.
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Option-5 (Mollarhat)
No | Environmental Item Description Evaluation Remarks
(Reasons)
1 Land acquisition Land acquisition and | Yes Transfer of rights of land
/Resettlement Resettlement due to land | (Pre and | ownership.
occupancy (land ownership) project period)
2 Economic Loss of bases of economic | In Some | The project location site is
Activities activities, such as land and | Degree paddy field.
change of economic structures
3 Traffic and Public | Impacts on schools and | In some | Traffic volume will be
Facilities present traffic conditions, such | degree increased by the necessary
as the increase of traffic vehicle transportation of
congestion and accidents trucks and so on during
construction stage
E 4 Split of | Community split due to | No
£ Communities interruption of area traffic
©15 Cultural Property Damage to or loss of value of | No
= churches, temples, shrines,
u archeological remains or other
3 cultural assets
A6 Water rights and | Obstruction of fishing rights | Unknown Need further study and
right of common | and rights of common survey.
7 Public Health | Deterioration of public health | Unknown Need further study and
condition and sanitary conditions due to survey.
generation of garbage and
increase of vermin

8 Waste Generation of construction | No. Waste management will be
waste, debris and ash design at project location

site.

9 Hazards(Risk) Increase  in  danger of | In Some | Impact on Hazards will be
landslide, cave-ins and | Degree during only construction
accidents stage.

Option-6 (Pultala)
No | Environmental Item | Description Evaluation Remarks
(Reasons)
1 Land Land Acquisition and | Yes Transfer of rights of land
Acquisition/Resettl | Resettlement due to land | (Pre and | ownership.
ement occupancy(land ownership) project period)
2 Economic Loss of bases of economic | In Some | The project location site is
Activities activities, such as land, and | Degree paddy field.
change of economic structures
~ |3 Traffic and Public | Impacts on schools and | In some | Traffic volume will be increased
E Facilities present traffic conditions, such | degree by the necessary vehicle
S as the increase of traffic transportation of trucks and so
S congestion and accidents on during construction stage
D4 Split of | Community split due to | No
= Communities interruption of area traffic
(/8) 5 Cultural Property Damage to or loss of value of | No
churches, temples, shrines,
archeological remains or other
cultural assets

6 Water rights and | obstruction of fishing rights | Unknown Need further study and survey.

right of common | and rights of common

7 Public Health | Deterioration of public health | Unknown Need further study and survey.

condition and sanitary conditions due to
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generation of garbage and
increase of vermin
8 Waste generation of construction | No. Waste management will be
waste, debris and ash design at project location site.
9 Hazards Increase in  danger of | In Some | Impact on Hazards will be
(Risk) landslide, cave-ins and | Degree during only construction stage.
accidents
Option-5 Impounding Reservoir (Samanto Sena)
No | Environmental Item Description Evaluation Remarks (Reasons)
1 Land Acquisition/ Land Acquisition/ | Yes Transfer of rights of land
Resettlement Resettlement due to land | (Pre and | ownership.
occupancy (land ownership) project period)
2 Economic Activities Loss of bases of economic | Unknown Further study and survey
activities, such as land, and required.
change of economic structures
3 Traffic and Public | Impacts on schools and | In Some | Traffic volume will be
Facilities present traffic conditions, such | Degree increased by the necessary
as the increase of traffic vehicle  transportation  of
congestion and accidents trucks and so on during
construction stage
4 Split of Communities | Community split due to | Unknown To be studied
- interruption of area traffic
E 5 Cultural Property Damage to or loss of value of | No
S churches, temples, shrines,
S archeological remains or other
0 cultural assets
<| 6 Water rights and right | obstruction of fishing rights | Unknown To be studied
(/8) of common and rights of common
7 Public Health | Deterioration of public health | In Some | During construction period it
condition and sanitary conditions due to | degree is expected sanitary and other
generation of garbage and sexually transmitted disease
increase of vermin may be increased. Though
Bangladesh is under AID risk
but prevalence of this risk is
low due to conservative social
and religious character.
8 Waste generation of construction | No. Waste management will be
waste, debris and ash design at project location site.
9 Hazards(Risk) Increase in  danger of | In Some | Impact on Hazards will be
landslide, cave-ins and | Degree during only construction stage.
accidents
Option-6 Impounding reservoir (Bill Dakatia)
No | Environmental Item Description Evaluation Remarks (Reasons)
1 Land Acquisition/ Land Acquisition/ | Yes Transfer of rights of land
Resettlement Resettlement due to land | (Pre and | ownership.
E occupancy (land ownership) | project
£ period)
o2 Economic Loss of bases of economic | Unknown Further study and survey required.
= Activities activities, such as land, and
u change of economic
3 structures
&3 Traffic and Public | Impacts on schools and | In Some | Traffic volume will be increased by
Facilities present traffic conditions, | Degree the necessary vehicle transportation
such as the increase of of trucks and so on during
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traffic  congestion  and construction stage
accidents
4 Split of | Community split due to | Unknown To be studied
Communities interruption of area traffic
5 Cultural Property Damage to or loss of value | No
of  churches, temples,
shrines, archeological
remains or other cultural
assets
6 Water rights and | obstruction of fishing rights | Unknown To be studied
right of common | and rights of common
7 Public Health | Deterioration of public | In Some | During construction period it is
condition health and sanitary | degree expected sanitary and other sexually
conditions due to generation transmitted  disease may  be
of garbage and increase of increased. Though Bangladesh is
vermin under AID risk but prevalence of
this risk is low due to conservative
social and religious character.
8 Waste generation of construction | No. Waste management will be design at
waste, debris and ash project location site.
9 Hazards(Risk) Increase in danger of | In Some | Impact on Hazards will be during
landslide, cave-ins and | Degree only construction stage.
accidents
Option-5 Surface Water Treatment Plant (Samanto Sena)
No | Environmental Item Description Evaluation Remarks
1 Land Land acquisition and | Yes Transfer of rights of land ownership
Acquisition/Resettle | Resettlement due to land for pre construction and during
ment occupancy(land project period.
ownership)
2 Economic Activities Loss of bases of | Unknown Need Further study and survey
economic activities, such
as land, and change of
economic structures
3 Traffic and Public | Impacts on schools and | In Some | Impacts on Traffic and Public
Facilities present traffic conditions, | Degree Facilities will be during only
such as the increase of construction stage.
traffic congestion and
= accidents
= 4 Split of Communities | Community split due to | Unknown Further survey and study required.
S interruption  of  area
= traffic
wis Cultural Property Damage to or loss of | No Such structure is not found in the
3 value  of  churches, site.
& temples, shrines,
archeological remains or
other cultural assets
6 Water rights and right | obstruction of fishing | Unknown Further survey and study required.
of common rights and rights of
common
7 Public Health | Deterioration of public | In Some | Impact on public health will be
condition health  and  sanitary | Degree during only construction stage.
conditions due to
generation of garbage
and increase of vermin
8 Waste generation of | No Waste management will be design at
construction waste, project location site.
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debris and ash

Hazards(Risk)

Increase in danger of
landslide, cave-ins and
accidents

In Some
Degree

Impact on Hazards will be during
only construction stage.

Option-6 Surface Water Treatment Plant (Bill Dakatia)

accidents

No Environmental Item Description Evaluation Remarks
1 Land Land acquisition and | Yes Transfer of rights of land ownership
Acquisition/Resettlem | Resettlement due to for pre construction and during
ent land occupancy(land project period.
ownership)
2 Economic Activities Loss of bases of | Unknown Need Further study and survey
economic activities,
such as land, and
change of economic
structures
3 Traffic and Public | Impacts on schools and | In Some | Impacts on Traffic and Public
Facilities present traffic | Degree Facilities will be during only
conditions, such as the construction stage.
increase  of  traffic
congestion and
accidents
£ 4 Split of Communities | Community split due to | Unknown Further survey and study required.
S interruption  of  area
S traffic
215 Cultural Property Damage to or loss of | No Such structure is not found in the
i value of  churches, site.
§ temples, shrines,
n archeological remains or
other cultural assets
6 Water rights and right | obstruction of fishing | Unknown Further survey and study required.
of common rights and rights of
common
7 Public Health | Deterioration of public | In Some | Impact on public health will be
condition health and sanitary | Degree during only construction stage.
conditions  due to
generation of garbage
and increase of vermin
8 Waste generation of | No Waste management will be design at
construction waste, project location site.
debris and ash
9 Hazards(Risk) Increase in danger of | In Some | Impact on Hazards will be during
landslide, cave-ins and | Degree only construction stage.
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2. Natural Environment / Pollution Aspect Screening Results in the Preliminary

Environmental Study

Option-1 (Boltori)

facility construction and operation

Na Environmental Description Evaluation Remarks
Item (Reasons)
10 Topography and Changes of valuable topography and geology due to No
Geology excavation of filling work
11 | soil Erosion Topsoil' erosion by rainfall after reclamation and No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water No to depletion of water.
pollution by the leach ate.
= Hydrological (Lakes | Changes of river discharge rate and riverbed River Course will be same by dredging
£ |13 : L A , Lo No
2 and River) Situation | condition due to landfill and drainage inflow
.é 14 | Coastal Zone Coastal erosion and se'd'lmentatlon due to landfill or No
= change in marine condition
w Initial studies show the project areas are
5 Obstruction of breeding and extinction of species due d.EVEIOPEd lands is of river banks .and no
5 15 | Fauna and Flora to changes of habitat conditions No list of endangered, rare and endgmlc ones.
However, to make sure scrutiny on the
condition shall be done.
Changes of temperature, precipitation, wind, etc. due
16 | Meteorology to large-scale land reclamation and building No
construction
Change of topography and vegetation due to Project Location side will be reclaimed.
17 | Landscape reclamation. Deterioration of aesthetic harmony by No
structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from In some tracks and heavy equipment utilization as
vehicles and factories Degree well as at the operation stage of emergency
utilization of generator for electricity
outage. But those impacts on the air are
limited time and the pollutants easily
diffuse in the air.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont_arpination of soil by dust and chemicals, such as No
herbicides
§ The project is not like a thermal power
= station. Initially noise and vibration will be
& expected at the constriction stage of
Noise and vibration generated by vehicles and necessary vehicles, tracks and heavy
. N . In some - R
21 | Noise and Vibration operation of water treatment plant. degree equipment utilization as well as at the
operation stage of emergency utilization of
generator for electricity outage. But that
impact of noise and vibration is limited
time of construction and emergency time.
29 | Land Subsidence Deformation of land and land subsidence due to No
lowering of groundwater table
Project is water supply facility which
produces no offensive odor (not like Solid
. . Waste Deposal site construction). But
23 | Offensive Odor Generation of exhaust gas and offensive odor by No during construction stage track vehicles

and heavy equipments are utilized for the
construction but duration time is limited
for several months.
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Option-2 (Ulpur)
Environmental . Evalua Remarks
Na Description .
Item -tion (Reasons)
10 Topography and Changes of valuable topography and geology due to No
Geology excavation of filling work
. . Topsoil erosion by rainfall after reclamation and
11 | Soil Erosion . No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water pollution No to depletion of water.
- by the leach ate.
2 Hydrological (Lakes | Changes of river discharge rate and riverbed condition River Course will be same by dredging
E | 13 ; L . : - No
5 and River) Situation | due to landfill and drainage inflow
2 | 14 | Coastal Zone Coastal'erosu')n and 'sgdlmentatlon due to landfill or No
w change in marine condition
g Initial studies show the project areas are
s developed lands is of river banks and no
2 Obstruction of breeding and extinction of species due to . .
15 | Faunaand Flora . - No list of endangered, rare and endemic
changes of habitat conditions -
ones. However, to make sure scrutiny on
the condition shall be done.
16 | Meteorology Changes of temperature,' preC|p|tat!on', wind, etc. .due to No
large-scale land reclamation and building construction
17 | Landscape Change of' topography a}nd vegetation due to reclamation. No Project Location side will be reclaimed.
Deterioration of aesthetic harmony by structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from | Insome | tracks and heavy equipment utilization as
vehicles and factories Degree | well as at the operation stage of
emergency utilization of generator for
electricity outage. But those impacts on
the air are limited time and the pollutants
easily diffuse in the air.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont_arpmatlon of soil by dust and chemicals, such as No
herbicides
s The project is not like a thermal power
= station. Initially noise and vibration will
3 be expected at the constriction stage of
o -
Noise and vibration generated by vehicles and operation necessary vgh .'Cle.s' tracks and - heavy
. N Insome | equipment utilization as well as at the
21 | Noise and Vibration of water treatment plant. . R
degree | operation stage of emergency utilization
of generator for electricity outage. But
that impact of noise and vibration is
limited time of construction and
emergency time.
29 | Land Subsidence Deformation of land and land subsidence due to lowering No
of groundwater table
Project is water supply facility which
produces no offensive odor (not like
. . - Solid Waste Deposal site construction).
23 | Offensive Odor Generation of exhaust gas and offensive odor by facility No But during construction stage track

construction and operation

vehicles and heavy equipments are
utilized for the construction but duration
time is limited for several months.
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Option-3 (Hariduspur)
Environmental . Evalua Remarks
Na Description .
Item -tion (Reasons)
10 Topography and Changes of valuable topography and geology due to No
Geology excavation of filling work
. . Topsoil erosion by rainfall after reclamation and
11 | Soil Erosion . No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water pollution No to depletion of water.
- by the leach ate.
2 Hydrological (Lakes | Changes of river discharge rate and riverbed condition River Course will be same by dredging
E | 13 ; L . : - No
5 and River) Situation | due to landfill and drainage inflow
2 | 14 | Coastal Zone Coastal'erosu')n and 'sgdlmentatlon due to landfill or No
w change in marine condition
g Initial studies show the project areas are
s developed lands is of river banks and no
2 Obstruction of breeding and extinction of species due to . .
15 | Faunaand Flora . - No list of endangered, rare and endemic
changes of habitat conditions -
ones. However, to make sure scrutiny on
the condition shall be done.
16 | Meteorology Changes of temperature,' preC|p|tat!on', wind, etc. .due to No
large-scale land reclamation and building construction
17 | Landscape Change of' topography a}nd vegetation due to reclamation. No Project Location side will be reclaimed.
Deterioration of aesthetic harmony by structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from | Insome | tracks and heavy equipment utilization as
vehicles and factories Degree | well as at the operation stage of
emergency utilization of generator for
electricity outage. But those impacts on
the air are limited time and the pollutants
easily diffuse in the air.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont_arpmatlon of soil by dust and chemicals, such as No
herbicides
s The project is not like a thermal power
= station. Initially noise and vibration will
3 be expected at the constriction stage of
o -
Noise and vibration generated by vehicles and operation necessary vgh .'Cle.s' tracks and - heavy
. N Insome | equipment utilization as well as at the
21 | Noise and Vibration of water treatment plant. . R
degree | operation stage of emergency utilization
of generator for electricity outage. But
that impact of noise and vibration is
limited time of construction and
emergency time..
29 | Land Subsidence Deformation of land and land subsidence due to lowering No
of groundwater table
Project is water supply facility which
produces no offensive odor (not like
. . - Solid Waste Deposal site construction).
23 | Offensive Odor Generation of exhaust gas and offensive odor by facility No But during construction stage track

construction and operation

vehicles and heavy equipments are
utilized for the construction but duration
time is limited for several months.
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Option-4 (Chapail Ghat)
Environmental L Evalua Remarks
Na Description .
Item -tion (Reasons)
10 Topography and Changes of valuable topography and geology due to No
Geology excavation of filling work
. . Topsoil erosion by rainfall after reclamation and
11 | Soil Erosion . No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not to
12 | Groundwater excavating work and other work, Ground water No depletion of water.
pollution by the leach ate.
1= Hydrological (Lakes | Changes of river discharge rate and riverbed condition River Course will be same by dredging
2 | 13 ] L . . . No
g and River) Situation | due to landfill and drainage inflow
5 : - : :
£ | 14 | Coastal Zone Coastal'erosu?n and s'e'dlmentatlon due to landfill or No
5 change in marine condition
= Initial studies show the project areas are
£ - . -
s Obstruction of breeding and extinction of species due to developed lands is of river banks and no list
Z | 15 | Faunaand Flora . . No of endangered, rare and endemic ones.
changes of habitat conditions .
However, to make sure scrutiny on the
condition shall be done.
16 | Meteorology Changes of temperature,'preC|p|tat|'oni wind, etc. d.ue to No
large-scale land reclamation and building construction
Change of topography and vegetation due to Project Location side will be reclaimed.
17 | Landscape reclamation. Deterioration of aesthetic harmony by No
structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from | Insome | tracks and heavy equipment utilization as
vehicles and factories Degree | well as at the operation stage of emergency
utilization of generator for electricity
outage. But those impacts on the air are
limited time and the pollutants easily
diffuse in the air.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont.ar'nlnatlon of soil by dust and chemicals, such as No
herbicides
§ The project is not like a thermal power
= station. Initially noise and vibration will be
& expected at the constriction stage of
Noise and vibration generated by vehicles and operation necessary vehicles, tracks and heavy
. N In some - o
21 | Noise and Vibration of water treatment plant. dearee equipment utilization as well as at the
9 operation stage of emergency utilization of
generator for electricity outage. But that
impact of noise and vibration is limited time
of construction and emergency time..
29 | Land Subsidence Deformatlon of land and land subsidence due to No
lowering of groundwater table
Project is water supply facility which
produces no offensive odor (not like Solid
. . - Waste Deposal site construction). But
23 | Offensive Odor Generation of exhaust gas and offensive odor by facility No during construction stage track vehicles and

construction and operation

heavy equipments are utilized for the
construction but duration time is limited for
several months.
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Option-5 (Mollarhat)
Environmental L Evalua Remarks
Na Description -
Item -tion (Reasons)
10 Topography and Changes of valuable topography and geology due to No
Geology excavation of filling work
. . Topsoil erosion by rainfall after reclamation and
11 | Soil Erosion . No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water pollution No to depletion of water.
- by the leach ate.
2 Hydrological (Lakes | Changes of river discharge rate and riverbed condition due River Course will be same by dredging
E | 13 ; L - - . No
5 and River) Situation | to landfill and drainage inflow
2 | 14 | Coastal Zone Coastal' er03|9n and 's'edlmentatlon due to landfill or No
w change in marine condition
g Initial studies show the project areas are
s developed lands is of river banks and no
2 Obstruction of breeding and extinction of species due to ] .
15 | Faunaand Flora . o No list of endangered, rare and endemic
changes of habitat conditions -
ones. However, to make sure scrutiny on
the condition shall be done.
16 | Meteorology Changes of temperaturei pI’ECIpItaFIOp, wind, etc.. due to No
large-scale land reclamation and building construction
17 | Landscape Change of topography find vegetation due to reclamation. No Project Location side will be reclaimed.
Deterioration of aesthetic harmony by structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from vehicles | Insome | tracks and heavy equipment utilization as
and factories Degree | well as at the operation stage of
emergency utilization of generator for
electricity outage. But those impacts on
the air are limited time and the pollutants
easily diffuse in the air.
Water Pollution Pollution caused by inflow of silt, sludge sand and effluent
19 . - No
from water treatment plant into rivers and groundwater
20 | Soil Contamination Cont.ar'nmatlon of soil by dust and chemicals, such as No
herbicides
The project is not like a thermal power
S station. Initially noise and vibration will
g be expected at the constriction stage of
S .
e Noise and vibration generated by vehicles and operation of necgssary veh !cle§, tracks and heavy
. N In some | equipment utilization as well as at the
21 | Noise and Vibration | water treatment plant. . e
degree | operation stage of emergency utilization
of generator for electricity outage. But
that impact of noise and vibration is
limited time of construction and
emergency time..
29 | Land Subsidence Deformation of land and land subsidence due to lowering No
of groundwater table
Project is water supply facility which
produces no offensive odor (not like
. . - Solid Waste Deposal site construction).
23 | Offensive Odor Generation of exhaust gas and offensive odor by facility No But during construction stage track

construction and operation

vehicles and heavy equipments are
utilized for the construction but duration
time is limited for several months.
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Option-6 (Pultala)
Environmental . Evalua Remarks
Na Description -
Item -tion (Reasons)
10 Topography and Changes of valuable topography and geology due to No
Geology excavation of filling work
. . Topsoil erosion by rainfall after reclamation and
11 | Soil Erosion . No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water pollution No to depletion of water.
- by the leach ate.
2 Hydrological (Lakes | Changes of river discharge rate and riverbed condition River Course will be same by dredging
E | 13 ; L . : - No
5 and River) Situation | due to landfill and drainage inflow
2 | 14 | Coastal Zone Coastal'erosu')n and 'sgdlmentatlon due to landfill or No
w change in marine condition
g Initial studies show the project areas are
s developed lands is of river banks and no
2 Obstruction of breeding and extinction of species due to ] .
15 | Faunaand Flora . - No list of endangered, rare and endemic
changes of habitat conditions -
ones. However, to make sure scrutiny on
the condition shall be done.
16 | Meteorology Changes of temperature,' preC|p|tat!on', wind, etc. .due to No
large-scale land reclamation and building construction
17 | Landscape Change of' topography a}nd vegetation due to reclamation. No Project Location side will be reclaimed.
Deterioration of aesthetic harmony by structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from In some | tracks and heavy equipment utilization as
vehicles and factories Degree well as at the operation stage of
emergency utilization of generator for
electricity outage. But those impacts on
the air are limited time and the pollutants
easily diffuse in the air.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont_arpmatlon of soil by dust and chemicals, such as No
herbicides
s The project is not like a thermal power
= station. Initially noise and vibration will
3 be expected at the constriction stage of
o -
Noise and vibration generated by vehicles and operation necessary veh !cle§, tracks and heavy
. N In some equipment utilization as well as at the
21 | Noise and Vibration of water treatment plant. . .
degree operation stage of emergency utilization
of generator for electricity outage. But
that impact of noise and vibration is
limited time of construction and
emergency time..
29 | Land Subsidence Deformation of land and land subsidence due to lowering No
of groundwater table
Project is water supply facility which
produces no offensive odor (not like
. . - Solid Waste Deposal site construction).
23 | Offensive Odor Generation of exhaust gas and offensive odor by facility No But during construction stage track

construction and operation

vehicles and heavy equipments are
utilized for the construction but duration
time is limited for several months.
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Option-5 Impounding Reservoir (Samanto Sena Site)
Na Environmental Description Evaluation Remarks
Item (Reasons)
10 Topography and Changgs of va'lu'able topography and geology due to Un- Known
Geology excavation of filling work
11 | Soil Erosion Topson' erosion by rainfall after reclamation and No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water No to depletion of water.
pollution by the leach ate.
€ Hydrological (Lakes | Changes of river discharge rate and riverbed condition No river will affect.
g 13 ] L . . . No
£ and River) Situation | due to landfill and drainage inflow
5 - : : :
£ | 14 | Coastal Zone Coastal'erosu?n and s'e'dlmentatlon due to landfill or No
5 change in marine condition
= Initial studies show the project areas are
g :
s Obstruction of breeding and extinction of species due to developed Ianfj s of Paddy field and farm
Z | 15 | Faunaand Flora . . No land and no list of endangered, rare and
changes of habitat conditions -
endemic ones. However, to make sure
scrutiny on the condition shall be done.
16 | Meteorology Changes of temperature,'preC|p|tat|'oni wind, etc. d.ue to No
large-scale land reclamation and building construction
Change of topography and vegetation due to Project location side will be reclaimed.
17 | Landscape reclamation. Deterioration of aesthetic harmony by No
structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from In some tracks and heavy equipment utilization as
vehicles and factories degree well as at the operation stage of
emergency utilization of generator for
electricity outage. But those impacts on
the air are limited time and the pollutants
easily diffuse in the air in the rural areas.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont.ar'nlnatlon of soil by dust and chemicals, such as No
herbicides
s The project is not like a thermal power
= station. Initially noise and vibration will
3 be expected at the constriction stage of
o -
Noise and vibration generated by vehicles and operation necgssary veh !cle§, tracks and heavy
. N In some equipment utilization as well as at the
21 | Noise and Vibration of water treatment plant. . .
degree operation stage of emergency utilization
of generator for electricity outage. But
that impact of noise and vibration is
limited time of construction and
emergency time.
29 | Land Subsidence Deformatlon of land and land subsidence due to No
lowering of groundwater table
Project is water supply facility which
produces no offensive odor (not like
. . - Solid Waste Deposal site construction).
23 | Offensive Odor Generation of exhaust gas and offensive odor by facility No But during construction stage track

construction and operation

vehicles and heavy equipment are
utilized for the construction but duration
time is limited for several months.
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Option-6 Impounding reservoir (Bill Dakatia Site)
Na Environmental Description Evaluation Remarks
Item (Reasons)
10 Topography and Change's of va'lu'able topography and geology due to Un- Known
Geology excavation of filling work
11 | Soil Erosion Topson' erosion by rainfall after reclamation and No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water No to depletion of water.
pollution by the leach ate.
€ Hydrological (Lakes | Changes of river discharge rate and riverbed condition No river will affect.
g 13 ] L . - . No
£ and River) Situation | due to landfill and drainage inflow
5 : : - :
£ | 14 | Coastal Zone Coastal'erosu?n and s'e'dlmentatlon due to landfill or No
5 change in marine condition
= Initial studies show the project areas are
g :
s Obstruction of breeding and extinction of species due developed Ianfj s of Paddy field and farm
Z | 15 | Faunaand Flora . . No land and no list of endangered, rare and
to changes of habitat conditions -
endemic ones. However, to make sure
scrutiny on the condition shall be done.
16 | Meteorology Changes of temperature, 'preC|p|tat|f)n,' wind, etc. dye to No
large-scale land reclamation and building construction
Change of topography and vegetation due to Project location side will be reclaimed.
17 | Landscape reclamation. Deterioration of aesthetic harmony by No
structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from In some tracks and heavy equipment utilization as
vehicles and factories degree well as at the operation stage of
emergency utilization of generator for
electricity outage. But those impacts on
the air are limited time and the pollutants
easily diffuse in the air in the rural areas.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont.ar'nmatlon of soil by dust and chemicals, such as No
herbicides
s The project is not like a thermal power
= station. Initially noise and vibration will
3 be expected at the constriction stage of
o -
Noise and vibration generated by vehicles and necgssary veh !cle§, tracks and heavy
. N . In some equipment utilization as well as at the
21 | Noise and Vibration operation of water treatment plant. . .
degree operation stage of emergency utilization
of generator for electricity outage. But
that impact of noise and vibration is
limited time of construction and
emergency time.
29 | Land Subsidence Deformatlon of land and land subsidence due to No
lowering of groundwater table
Project is water supply facility which
produces no offensive odor (not like
. . Solid Waste Deposal site construction).
23 | Offensive Odor Generation of exhaust gas and offensive odor by No But during construction stage track

facility construction and operation

vehicles and heavy equipment are
utilized for the construction but duration
time is limited for several months.
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Option-5 Surface Water Treatment Plant (Samanto Sena Site)
Na Environmental Description Evaluation Remarks
Item (Reasons)
10 Topography and Change's of va'lu'able topography and geology due to Un- Known
Geology excavation of filling work
11 | Soil Erosion Topson' erosion by rainfall after reclamation and No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water No to depletion of water.
pollution by the leach ate.
€ Hydrological (Lakes | Changes of river discharge rate and riverbed condition No river will affect.
2 | 13 ] L . - . No
g and River) Situation | due to landfill and drainage inflow
5 : : - :
£ | 14 | Coastal Zone Coastal'erosu?n and s'e'dlmentatlon due to landfill or No
5 change in marine condition
= Initial studies show the project areas are
g :
s Obstruction of breeding and extinction of species due developed Ianfj s of Paddy field and farm
Z | 15 | Faunaand Flora . . No land and no list of endangered, rare and
to changes of habitat conditions -
endemic ones. However, to make sure
scrutiny on the condition shall be done.
16 | Meteorology Changes of temperature, 'preC|p|tat|f)n,' wind, etc. dye to No
large-scale land reclamation and building construction
Change of topography and vegetation due to Project location side will be reclaimed.
17 | Landscape reclamation. Deterioration of aesthetic harmony by No
structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from In some tracks and heavy equipment utilization as
vehicles and factories degree well as at the operation stage of
emergency utilization of generator for
electricity outage. But those impacts on
the air are limited time and the pollutants
easily diffuse in the air in the rural areas.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont.ar'nmatlon of soil by dust and chemicals, such as No
herbicides
s The project is not like a thermal power
= station. Initially noise and vibration will
3 be expected at the constriction stage of
o -
Noise and vibration generated by vehicles and necgssary veh !cle§, tracks and heavy
. N . In some equipment utilization as well as at the
21 | Noise and Vibration operation of water treatment plant. . .
degree operation stage of emergency utilization
of generator for electricity outage. But
that impact of noise and vibration is
limited time of construction and
emergency time.
29 | Land Subsidence Deformatlon of land and land subsidence due to No
lowering of groundwater table
Project is water supply facility which
produces no offensive odor (not like
. . Solid Waste Deposal site construction).
23 | Offensive Odor Generation of exhaust gas and offensive odor by No But during construction stage track

facility construction and operation

vehicles and heavy equipment are
utilized for the construction but duration
time is limited for several months.
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Option-6 Surface Water Treatment Plant (Bill Dakatia Site)
Na Environmental Description Evaluation Remarks
Item (Reasons)
10 Topography and Change's of va'lu'able topography and geology due to Un- Known
Geology excavation of filling work
11 | Soil Erosion Topson' erosion by rainfall after reclamation and No
vegetation removal
Depletion of Ground Water caused by the effluent of Design of work will be done that way not
12 | Groundwater excavating work and other work, Ground water No to depletion of water.
pollution by the leach ate.
€ Hydrological (Lakes | Changes of river discharge rate and riverbed condition No river will affect.
2 | 13 ] L . - . No
g and River) Situation | due to landfill and drainage inflow
5 : : - :
£ | 14 | Coastal Zone Coastal'erosu?n and s'e'dlmentatlon due to landfill or No
5 change in marine condition
= Initial studies show the project areas are
g :
s Obstruction of breeding and extinction of species due developed Ianfj s of Paddy field and farm
Z | 15 | Faunaand Flora . . No land and no list of endangered, rare and
to changes of habitat conditions -
endemic ones. However, to make sure
scrutiny on the condition shall be done.
16 | Meteorology Changes of temperature, 'preC|p|tat|f)n,' wind, etc. dye to No
large-scale land reclamation and building construction
Change of topography and vegetation due to Project location side will be reclaimed.
17 | Landscape reclamation. Deterioration of aesthetic harmony by No
structures
The project is not like a thermal power
station. Therefore no air pollution is not
expected by this option excluding at the
constriction stage of necessary vehicles,
18 Air Pollution Pollution caused by exhaust gas or toxic gas from In some tracks and heavy equipment utilization as
vehicles and factories degree well as at the operation stage of
emergency utilization of generator for
electricity outage. But those impacts on
the air are limited time and the pollutants
easily diffuse in the air in the rural areas.
. Pollution caused by inflow of silt, sludge sand and
19 Water Pollution effluent from water treatment plant into rivers and No
groundwater
20 | Soil Contamination Cont.ar'nmatlon of soil by dust and chemicals, such as No
herbicides
s The project is not like a thermal power
= station. Initially noise and vibration will
3 be expected at the constriction stage of
o -
Noise and vibration generated by vehicles and necgssary veh !cle§, tracks and heavy
. N . In some equipment utilization as well as at the
21 | Noise and Vibration operation of water treatment plant. . .
degree operation stage of emergency utilization
of generator for electricity outage. But
that impact of noise and vibration is
limited time of construction and
emergency time.
29 | Land Subsidence Deformatlon of land and land subsidence due to No
lowering of groundwater table
Project is water supply facility which
produces no offensive odor (not like
. . Solid Waste Deposal site construction).
23 | Offensive Odor Generation of exhaust gas and offensive odor by No But during construction stage track

facility construction and operation

vehicles and heavy equipment are
utilized for the construction but duration
time is limited for several months.
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3. Social Environment Scoping Results in the Preliminary Environmental Study

Option-1 (Boltori Water Intake Site)

No Environmental Item Evaluation Reasons
1 Land Acquisition B Resettlement is predicted in some areas due to land
/Resettlement acquisition, probable structure and tree loss and
construction of new road and socio-economic
rehabilitation of affected people is needed to at least pre
project condition.
2 Economic Activities D Some impact may be expected on the economic
activities by the construction of road and crop field and
1= probable fish culture in roadside and roadside structure
g3 Traffic and Public Facilities D Traffic jam and accident may be increased due to more
E traffic
=4 Split of Communities D More information needed
Wisg Cultural Property D More information needed
'§ 6 Water rights and of C Some impact may be on MBR regarding fishing, river
n common transport and water reserve used for irrigation, due to
water shortage in the dry season
7 Public Health condition C Some health problem due to in migration of workers,
STD and other waterborne diseases
8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration
9 Hazards(Risk) D Due to construction, cave-ins, landslide, pipe settings and

road accidents for increased traffic

Note: Evaluation Categories:
A: Serious impact is expected.
B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-2 (Ulpur Water Intake Site)

No Environmental Item

Evaluation

Reasons

1 Land Acquisition /Resettlement

B

Resettlement is predicted in some area due to land
acquisition, probable structure and tree loss and
construction of new road and socio-economic
rehabilitation of affected people is needed to at least pre
project condition.

2 Economic Activities D Some impact may be expected on the economic
activities by the construction of road and crop field and
= probable fish culture in roadside and roadside structure
£ 3 Traffic and Public Facilities D Traffic jam and accident may be increased due to more
E traffic
= |4 | Split of Communities D More information is needed
w 5 Cultural Property D More information is needed
§ 6 Water rights and of C Some impact may be on MBR regarding fishing, river
N common transport and water reserve used for irrigation during
draught time
7 Public Health condition C Some sanitation and STD diseases may spread due to in
migration of workers
8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration
9 Hazards(Risk) D Due to construction related road accidents due to cave- ins

and landslide.

Note: Evaluation Categories:
A: Serious impact is expected.
B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.
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Option-3 (Haradaspur Water Intake Site)

No Environmental Item Evaluation Reasons

1 Land Acquisition/Resettlement B Resettlement is predicted in some area due to land
acquisition, probable structure loss, tree loss and
construction of new road.

2 Economic Activities D Some impact may be expected on the economic
activities by the construction of road and Crop field and
probable fish culture in roadside and roadside structure

E 3 Traffic and Public Facilities D Traffic jam and accident may be increased due to more
£ traffic and generation of surplus soil in some points

o 4 Split of Communities D More information is needed.

= |5 | Cultural Property D More information is needed

& 6 Water rights and right of c Some impact may be on MBR regarding fishing, river
'§ common transport and water reserve used for irrigation during
%) extreme draught time

7 Public Health condition C Some health problem due to in migration of workers,
STD and other disease other than AIDS

8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration

9 Hazards(Risk) D Due to construction cave-ins, landslide and road
accidents due to increased traffic

Note:

Option-4 (Chapail Ghat Water Intake Site)

Evaluation Categories:

A: Serious impact is expected.
B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

No Environmental Item Evaluation Reasons

1 Resettlement B Resettlement is predicted in some area due to land
acquisition, probable structure loss and construction of
new road.

2 Economic Activities D Some impact may be expected on the economic activities
by the construction of road and ferry ghat and roadside
structure.

E 3 Traffic and Public Facilities D Traffic jam and accident may be increased due to more

£ traffic

o 4 Split of Communities D Further information is needed

= 5 Cultural Property D Further information is needed.

& 6 Water rights and right of c Not expected

§ common

n 7 Public Health condition C Some health problem due to in migration of workers, STD
other than AIDS as its prevalence is low due to strong
social bondage.

8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration

9 Hazards(Risk) D Due to cave-ins, landslide, pipe settings and road accidents
for increased traffic.

Note:

Evaluation Categories:

A: Serious impact is expected.
B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.
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Option-5 (Mollarhat Water Intake Site)

No Environmental Item Evaluation Reasons
1 Land Acquisition/Resettlement B Resettlement is predicted in some area due to land
acquisition by affecting fish culture, probable structure
loss and loss of trees and construction of new road.
2 Economic Activities D Some impact may be expected on the economic
activities by the construction of road and crop field and
- probable fish culture and roadside structure
o 3 Traffic and Public Facilities D Traffic jam and accident may be increased due to more
% traffic
S 4 Split of Communities D Further information is necessary.
g 5 Cultural Property D No impact is expected
K= 6 Water rights and right of C No impact identified
é common
7 Public Health condition C Poor sanitation oriented and STD disease may spread due
to in migration of workers
8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration
9 Hazards(Risk) D Due to Cave-ins, landslide, pipe settings and road
accidents due to increased traffic flow may happen.
Note: Evaluation Categories:

A: Serious impact is expected.
B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)
D: No impact is expected.

Option-6 (Phultala Water Intake Site)

No Environmental Item Evaluation Reasons

1 Land Acquisition/Resettlement B Resettlement is predicted in some area due to land
acquisition, probable structure loss and construction of
new road, loss of livelihood.

2 Economic Activities D Some impact may be expected on the economic
activities by the construction of road and crop field and
probable fish culture and roadside structure

E 3 Traffic and Public Facilities D Traffic jam and accident may be increased for more traffic

£ movement

o 4 Split of Communities D Further information is needed

= |5 | Cultural Property D No impact is expected

& 6 Water rights and right of c Large acquisition may affect fish culture in government

'§ common land and beel area or large water bodies

n 7 Public Health condition C Some health problem due to in migration of workers,
STD and waterborne diseases other than HIV AIDS

8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration

9 Hazards(Risk) D Due to construction related activities and vehicle
movement road accidents may happen for cave-ins and
landslide in the excavated area

Note:

Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.
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Option-5 Impounding Reservoir Site (Samanto Sena)

No Environmental Item Evaluation Reasons

1 Land Acquisition/Resettlement B Resettlement is predicted in some area due to land
acquisition , probable structure loss and construction of
new road loss of livelihood.

2 Economic Activities C Some impact may be expected on the economic
activities by the construction of road and crop field and
probable fish culture and roadside structure

E 3 Traffic and Public Facilities D Traffic jam and accident may be increased for more traffic

£ movement

o 4 Split of Communities C Further information is needed

= |5 | Cultural Property D No impact is expected

& 6 Water rights and right of c Large acquisition may affect fish culture in government

'§ common land and beel area or large water bodies

n 7 Public Health condition D Some health problem due to in migration of workers,
STD and waterborne diseases other than HIV AIDS

8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration

9 Hazards(Risk) D Due to construction related activities and vehicle
movement road accidents may happen for cave-ins and
landslide in the excavated area

Note: Evaluation Categories:
A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-6 Impounding Reservoir (Bill Dakatia Site)

No Environmental Item Evaluation Reasons

1 Land Acquisition/Resettlement B Resettlement is predicted in some area due to land
acquisition, probable structure loss and construction of
new road, loss of livelihood.

2 Economic Activities C Some impact may be expected on the economic
activities by the construction of road and crop field and
probable fish culture and roadside structure

E 3 Traffic and Public Facilities D Traffic jam and accident may be increased for more traffic

£ movement

o 4 Split of Communities C Further information is needed

= |5 | Cultural Property D No impact is expected

& 6 Water rights and right of c Large acquisition may affect fish culture in government

'§ common land and beel area or large water bodies

n 7 Public Health condition D Some health problem due to in migration of workers,
STD and waterborne diseases other than HIV AIDS

8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration

9 Hazards(Risk) D Due to construction related activities and vehicle
movement road accidents may happen for cave-ins and
landslide in the excavated area

Note: Evaluation Categories:
A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.
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Option-5 Surface Water Treatment Plant (Samanto Sena Site)

No Environmental Item Evaluation Reasons

1 Land Acquisition/Resettlement B Resettlement is predicted in some area due to land
acquisition, probable structure loss and construction of
new road, loss of livelihood.

2 Economic Activities C Some impact may be expected on the economic
activities by the construction of road and crop field and
probable fish culture and roadside structure

E 3 Traffic and Public Facilities D Traffic jam and accident may be increased for more

£ traffic movement

o 4 Split of Communities C Further information is needed

= |5 | Cultural Property D No impact is expected

& 6 Water rights and right of c Large acquisition may affect fish culture in government

'§ common land and bill area or large water bodies

n 7 Public Health condition D Some health problem due to in migration of workers,
STD and waterborne diseases other than HIV AIDS

8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration

9 Hazards(Risk) D Due to construction related activities and vehicle
movement road accidents may happen for cave-ins and
landslide in the excavated area

Note: Evaluation Categories:
A: Serious impact is expected.
B: Some impact is expected.
C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)
D: No impact is expected.

Option-6 Surface Water Treatment Plant (Bill Dakatia Site)

No Environmental Item Evaluation Reasons

1 Land Acquisition/Resettlement | B Resettlement is predicted in some area due to land
acquisition, probable structure loss and construction of
new road, loss of livelihood.

2 Economic Activities C Some impact may be expected on the economic
activities by the construction of road and crop field
and probable fish culture and roadside structure

E 3 Traffic and Public Facilities D Traffic jam and accident may be increased for more

£ traffic movement

o 4 Split of Communities C Further information is needed

= |5 | Cultural Property D No impact is expected

& 6 Water rights and right of | C Large acquisition may affect fish culture in

'§ common government land and beel area or large water bodies

n 7 Public Health condition D Some health problem due to in migration of workers,
STD and waterborne diseases other than HIV AIDS

8 Waste D Spreading of soil due to earthwork and grease and
generation of garbage due worker’s concentration

9 Hazards(Risk) D Due to construction related activities and vehicle
movement road accidents may happen for cave-ins
and landslide in the excavated area

Note: Evaluation Categories:
A: Serious impact is expected.
B: Some impact is expected.
C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)
D: No impact is expected.
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4. Natural Environment / Pollution Aspect Scoping Results in the Preliminary
Environmental Study

Option-1 (Boltori)

Na Environmental Item Evaluation Reasons
Topography and There may be no change in large scale by construction of the Intake point.
10 D
Geology
. . No big excavation is done for the construction. The design and its construction is
11 | Soil Erosion D - - . .
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
[<5)
£ : P -
§ 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
E 14 | coastal Zone D There is coastal zone but will not affect in study area.
g Initial studies show the project areas are developed lands of Paddy field and river banks and
§ 15 | Faunaand Flora C no list of endangered, rare and endemic ones. However, to make sure scrutiny on the
condition shall be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
5 construction
£ | 20 | Soil Contamination D Few impact on soil is predicted.
3 . . : .
T | 51 | Noise and Vibration D There may b_e some noise prob_lem due to increase of traffic volume and location of
construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
Note: Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-2 (Ulpur)

Na Environmental Item Evaluation Reasons
10 Topography and D There may be no change in large scale by construction of the Intake point.
Geology
11 | Soil Erosion D No big excavation is done for the construction. The design and its construction is
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
[<5)
£ : P :
§ 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
UEJ 14 | coastal Zone D There is coastal zone but will not affect in study area.
g Initial studies show the project areas are developed lands of Paddy field and river banks and
g 15 | Faunaand Flora C no list of endangered, rare and endemic ones. However, to make sure scrutiny on the
condition shall be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency

- 18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
S time
% 19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
o construction

20 | Soil Contamination D Few impact on soil is predicted.
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There may be some noise problem due to increase of traffic volume and location of

21 | Noise and Vibration D - - . .

construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order

Note:

Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-3 (Haradaspur)

Na Environmental Item Evaluation Reasons
10 Topography and D There may be no change in large scale by construction of the Intake point.
Geology
11 | Soil Erosion D No big excavation is done for the construction. The design and its construction is
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
(<5}
% 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
UEJ 14 | coastal Zone D There is coastal zone but will not affect in study area.
§ Initial studies show the project areas are developed lands of Paddy field and river banks and
g 15 | Fauna and Flora C no list of endangered, rare and endemic ones. However, to make sure scrutiny on the
condition shall be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
s construction
= | 20 | Soil Contamination D Few impact on soil is predicted.
S - : : ¢
o . N There may be some noise problem due to increase of traffic volume and location of
21 | Noise and Vibration D construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
Note: Evaluation Categories:

Option-4 (Chapail Ghat)

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Na Environmental Item Evaluation Reasons
10 Topography and D There may be no change in large scale by construction of the Intake point.
Geology
11 | Soil Erosion D No big excavation is done for the construction. The design and its construction is
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
[<5)
£ : P -
§ 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
E 14 | coastal Zone D There is coastal zone but will not affect in study area.
§ Initial studies show the project areas are developed lands of Paddy field and river banks and
§ 15 | Faunaand Flora Cc no list of endangered, rare and endemic ones. However, to make sure scrutiny on the
condition shall be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally

friend facility design and shape, construction of green belt and buffer zone and so on
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Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
5 construction
£ | 20 | Soil Contamination D Few impacts on soil are predicted.
3 . . : .
T | 51 | Noise and Vibration D There may b_e some noise prob_lem due to increase of traffic volume and location of
construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
Note: Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-5 (Mollarhat)

Na Environmental Item Evaluation Reasons
10 Topography and D There may be no change in large scale by construction of the Intake point.
Geology
11 | Soil Erosion D No big excavation is done for the construction. The design and its construction is
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
[<5)
% 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
E 14 | coastal Zone D There is coastal zone but will not affect in study area.
§ Initial studies show the project areas are developed lands of Paddy field and river banks and
% | 15 | Faunaand Flora C no list of endangered, rare and endemic ones. However, to make sure scrutiny on the
z
condition shall be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
Consideration to landscape should be made as a future issue Including environmentally
17 | Landscape Cc
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
s construction
E | 20 | Soil Contamination D Few impacts on soil are predicted.
£ 21 | Noise and Vibration D There may be some noise problem due to increase of traffic volume and location of
construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
Note: Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-6 (Phultala)

Na Environmental Item Evaluation Reasons
10 Topography and D There may be no change in large scale by construction of the Intake point.
= Geology
€ . . No big excavation is done for the construction. The design and its construction is
S | 11 | Soil Erosion D - - . :
= considered to be prevented for surrounding soil erosion
E 12 | Groundwater D There is no specific construction which would impact on a groundwater.
I : P :
% 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
z 14 | coastal Zone D There is coastal zone but will not affect in study area.
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Initial studies show the project areas are developed lands of Paddy field and river banks and

15 | Fauna and Flora C no list of endangered, rare and endemic ones. However, to make sure scrutiny on the
condition shall be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
s construction
E | 20 | Soil Contamination D Few impacts on soil is predicted.
3 : . : .
T | 51 | Noise and Vibration D There mz':ly bg somg noise proplem due to increase of traffic volume and location of
construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
Note: Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-5 Impounding Reservoir (Samanto Sena)

Na Environmental Item Evaluation Reasons
10 '(I;c;[z)c;ggrz;phy and C Need further Survey and study.
11 | Soil Erosion D No big excavation is done for the construction. The design and its construction is
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
(<5}
£ : P :
E 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
E 14 | coastal Zone D There is coastal zone but will not affect in study area.
§ Initial studies show the project areas are developed lands of Paddy field and no list of
g 15 | Faunaand Flora C endangered, rare and endemic ones. However, to make sure scrutiny on the condition shall
be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
5 construction
£ | 20 | Soil Contamination D Few impacts on soil is predicted.
3 . . : .
o . N There may be some noise problem due to increase of traffic volume and location of
21 | Noise and Vibration D construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
Note: Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.
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Option-6 Impounding Reservoir (Bill Dakatia)

Na Environmental Item Evaluation Reasons
10 Topography and C Need further Survey and study.
Geology
. . No big excavation is done for the construction. The design and its construction is
11 | Soil Erosion D - - . .
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
[<5)
£ : P -
§ 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
E 14 | coastal Zone D There is coastal zone but will not affect in study area.
g Initial studies show the project areas are developed lands of Paddy field and no list of
§ 15 | Faunaand Flora C endangered, rare and endemic ones. However, to make sure scrutiny on the condition shall
be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
5 construction
£ | 20 | Soil Contamination D Few impacts on soil is predicted.
3 . . : .
T | 51 | Noise and Vibration D There may b_e some noise prob_lem due to increase of traffic volume and location of
construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
Note: Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-5 Surface Water Treatment Plant (Samanto Sena)

Na Environmental Item Evaluation Reasons
10 Topography and C Need further Survey and study.
Geology
. . No big excavation is done for the construction. The design and its construction is
11 | Soil Erosion D - . . .
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
(<5}
£ : P :
§ 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
UEJ 14 | coastal Zone D There is coastal zone but will not affect in study area.
g Initial studies show the project areas are developed lands of Paddy field and no list of
g 15 | Faunaand Flora C endangered, rare and endemic ones. However, to make sure scrutiny on the condition shall
be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
s construction
E | 20 | Soil Contamination D Few impacts on soil is predicted.
3 : . : .
T | 51 | Noise and Vibration D There mz':ly bg somg noise proplem due to increase of traffic volume and location of
construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
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Note:

Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.

Option-6 Surface Water Treatment Plant (Bill Dakatia)

Na Environmental Item Evaluation Reasons
10 Topography and C Need further Survey and study.
Geology
. . No big excavation is done for the construction. The design and its construction is
11 | Soil Erosion D - - . .
considered to be prevented for surrounding soil erosion
2 | 12 | Groundwater D There is no specific construction which would impact on a groundwater.
(<5}
£ : P -
§ 13 | Hydrological Situation D There is no specific impact on lakes and rivers.
UEJ 14 | coastal Zone D There is coastal zone but will not affect in study area.
g Initial studies show the project areas are developed lands of Paddy field and no list of
g 15 | Fauna and Flora C endangered, rare and endemic ones. However, to make sure scrutiny on the condition shall
be done.
16 | Meteorology D There is no impact on the Meteorological situation due to no large scale construction.
17 | Landscape C Consideration to landscape should be made as a future issue Including environmentally
P friend facility design and shape, construction of green belt and buffer zone and so on
Air Pollution Impact on air is predicted in some degree due to increase of traffic volume and emergency
18 D operation of generators during outage but the impacts will ~ defuse in rural area and limited
time
19 Water Pollution D The area will not effect as serious water pollution, but no impact on the water by the
s construction
E | 20 | Soil Contamination D Few impacts on soil is predicted.
s : . : .
T | 51 | Noise and Vibration D There mz':ly bg somg noise proplem due to increase of traffic volume and location of
construction site during construction stage.
22 | Land Subsidence D There is no land subsidence for no groundwater pumping up
23 | Offensive Odor D There is no construction arisen offensive order
Note: Evaluation Categories:

A: Serious impact is expected.

B: Some impact is expected.

C: Extent of impact is unknown. (Examination is needed. Impacts may become clear as study progress.)

D: No impact is expected.
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SUPPORTING REPORT 6.4.1 (3)  Water Quality Monitoring Report

1. Salinity Survey
1.1. Method

(1). Chloride determination method
In Phase | chloride was tested by salinity meter. Therefore in Phase Il it was planed to measure chloride

using salinity meter, but HANNA Chloride Test Kit was used; simplified for field test using titlation
method with mercuric nitrate as titlant.

(2). Sampling Points

Sampling points for the salinity survey are shown as Figure -1. The sampling points were Mollarhat,
Phultala, Khulna (Rupsha), Boltori, Chapail Ghat and Hariaspul.

Samples were taken from March 1* to June 30 every day at Mollarhat, Phultala and Khulna. At Boltori,

Chapail Ghat and Hariaspul April 1% to June 30, until April 15" samples were taken every day, and after
15" samples were taken every other day.
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Figure -1  Sampling points for the salinity survey
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1.2. Results
Table -1  Chloride concentration at Mollarhat, Phultala and Khulna (March)
Mollarhat| Chloride (mg/) Phultala | Chloride (mgA) Rupsha | Chloride (mgA)
Date High Low Date High Low Date High Low
3/1 360 240 3/1 2,250 1,875 3/1 3,600 3,400
3P 360 240 32 3,000 2,250 32 4,100 3,050
3/3 360 320 3/3 3,700 2,125 3/3 4,650 3,750
3/4 320 360 3/4 3,400 2,750 3/4 4,900 3,500
3/5 340 300 3/5 3,700 3,150 3/5 4,950 3,750
3/6 360 320 3/6 2,600 2,350 3/6 4,200 4,100
3/7 340 360 3/7 3,500 2,400 3/7 4,050 3,650
3/8 380 360 3/8 3,400 2,350 3/8 3,950 3,450
3/9 360 380 3/9 2,900 2,650 3/9 3,750 3,550
3/10 400 360 3/10 2,900 2,450 3/10 3,200 3,050
3/11 380 400 3/11 3,300 1,700 3/11 4,100 3,950
3/12 360 380 3/12 3,250 2,450 3/12 4,450 4,050
3/13 400 360 3/13 3,150 2,800 3/13 4,200 4,300
3/14 380 400 3/14 3,400 2,700 3/14 4,150 4,350
3/15 350 460 3/15 3,850 3,250 3/15 4,550 4,450
3/16 360 400 3/16 4,300 3,050 3/16 4,800 4,450
3/17 420 350 3/17 4,000 3,200 3/17 4,900 4,150
3/18 460 400 3/18 4,200 3,300 3/18 4,950 4,750
3/19 460 420 3/19 4,000 3,350 3/19 5,000 4,700
3/20 500 450 3/20 3,950 3,500 3/20 5,000 4,800
321 480 400 321 4,000 3,400 321 4,700 5,000
3/22 480 460 3/22 4,650 4,600 3/22 6,600 5,000
3/23 500 460 3/23 4,200 3,600 3/23 8,100 7,400
3/24 490 460 3/24 4,750 3,750 3/24 7,400 5,700
3/25 440 420 3/25 3,600 3,650 3/25 7,800 6,800
3/26 450 440 3/26 4,700 4,300 3/26 7,700 7,100
327 480 480 327 3,700 3,850 327 5,100 4,500
3/28 420 570 3/28 4,450 4,300 3/28 5,100 5,900
3/29 440 560 3/29 4,000 3,750 3/29 8,900 6,600
3/30 420 640 3/30 5,000 4,700 3/30 8,300 6,000
3/31 480 560 3/31 4,850 4,450 3/31 9,700 9,100
Average 411 410 Average 3,763 3,161 | |Average 5,382 4,784
Min. 320 240 Min. 2,250 1,700 | [Min. 3,200 3,050
Max. 500 640 Max. 5,000 4,700 | [Max. 9,700 9,100
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Table -2 Chloride concentration at Mollarhat, Phultala and Khulna (April and May)
Mollarhat]| Chloride (mgA) Phultala | Chloride (mgA) Rupsha | Chloride (mgA/)
Date High Low Date High Low Date High Low
4/1 520 690 41 4,900 3,250 4/1 9,600 9,900
4/2 580 720 42 5,000 4,750 42 8,900 8,900
4/3 630 880 4/3 8,400 7,700 4/3 6,200 5,500
4/4 890 1,000 4/A 5,500 6,500 4/4 9,500 8,700
4/5 2,750 2,500 4/5 5,700 5,000 4/5 7,800 6,100
4/6 3,500 3,000 4/6 6,400 6,100 4/6 8,200 7,100
4/7 1,600 1,380 4/7 7,000 6,500 4/7 7,800 5,900
4/8 1,340 1,200 4/8 7,100 6,400 4/8 7,600 4,300
4/9 1,420 1,260 4/9 8,000 6,300 4/9 7,300 6,500
4/10 1,200 1,000 4/10 10,000 6,600 4/10 8,100 6,500
4/11 940 960 4/11 10,000 9,400 4/11 7,500 6,200
4/12 1,070 990 4/12 9,000 | 10,000 4/12 8,400 8,900
4/13 1,120 920 4/13 7,700 8,300 4/13 7,800 5,900
4/14 840 1,020 4/14 10,000 8,000 4/14 6,600 5,700
4/15 990 1,000 4/15 9,800 9,500 4/15 6,700 5,500
4/16 1,230 1,120 4/16 10,000 8,600 4/16 7,500 6,100
447 1,340 1,260 417 9,400 7,300 417 7,200 6,500
4/18 1,400 1,180 4/18 10,000 | 10,000 4/18 6,800 5,900
4/19 1,260 1,320 4/19 9,300 | 10,000 4/19 6,400 5,600
420 1,000 880 4/20 10,000 9,000 4/20 7,200 6,700
4021 940 760 421 10,000 | 10,000 421 8,900 6,500
422 920 780 4/22 9,200 8,000 4/22 8,200 5,700
423 840 820 4/23 9,500 8,300 4/23 6,500 5,200
424 760 780 4/24 9,800 6,700 4/24 6,900 6,100
425 360 410 4/25 9,500 7,700 4/25 6,800 5,600
4026 560 480 4/26 8,700 7,000 4026 7,200 6,100
427 520 420 427 10,000 | 10,000 427 6,900 5,800
4028 490 570 4/28 10,000 | 10,000 4/28 7,100 5,700
429 420 360 4/29 10,000 9,700 4/29 7,500 5,900
4/30 510 440 4/30 9,900 9,800 4/30 7,600 5,600
Average 1,065 1,003 Average 8,660 7,880 | |Average 7,557 6,353
Min. 360 360 | [Min. 4,900 3,250 | [Min. 6,200 4,300
Max. 3,500 3,000 | [Max. 10,000 | 10,000 | |Max. 9,600 9,900
Mollarhat| Chloride (mg/) Phultala | Chloride (mgA) Rupsha | Chloride (mgA)
Date High Low Date High Low Date High Low
5/1 390 410 5/1 9,000 7,600 5/1 7,500 5,800
5/ 430 280 5/2 10,000 8,000 5/2 7,800 5,400
5/3 100 120 5/3 10,000 | 10,000 5/3 7,300 5,900
5/4 110 60 5/4 9,000 | 10,000 5/4 7,800 5,600
5/5 80 80 5/5 9,100 7,600 5/5 8,200 5,600
5/6 100 70 5/6 10,000 7,600 5/6 7,400 5,300
5/7 120 60 5/7 7,000 5,500 5/7 7,800 5,400
5/8 150 170 5/8 9,300 9,500 5/8 8,100 6,400
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Figure -4  Chloride fluctuation at Khulna
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Table -3  Chloride fluctuation at Boltori, Haridaspur and Chapali Ghat (April and May)
Boltori Chloride (mg/) Haridaspur | Chloride (mgA/) Chapali Ghat | Chloride (mgA/)
Date High Low Date High Low Date High Low
4/1 40 40 4/1 390 280 4/1 870 790
4/2 40 40 4/2 380 240 4/2 850 810
4/3 40 40 4/3 320 220 4/3 860 780
4/4 40 40 4/4 250 100 4/4 890 860
4/5 40 40 4/5 150 80 4/5 880 830
4/6 40 40 4/6 90 70 4/6 750 720
4/7 40 40 4/7 90 50 4/7 760 720
4/8 40 40 4/8 90 50 4/8 740 690
4/9 40 40 4/9 100 50 4/9 590 570
4/10 40 40 4/10 90 50 4/10 640 590
4/11 40 40 4/11 90 40 4/11 630 580
412 40 40 4/12 90 40 4/12 640 580
4/13 40 40 4/13 60 30 4/13 650 590
4/14 40 40 4/14 70 40 4/14 670 570
4/15 40 40 4/15 50 30 4/15 690 630

4/16 4/16 4/16
447 40 40 417 50 30 417 790 720
4/18 4/18 4/18
4/19 40 40 4/19 50 40 4/19 830 750
420 4/20 4/20
4021 40 40 421 50 40 421 560 510
4022 4/22 4/22
423 40 40 4/23 40 30 4/23 460 420
424 4/24 4/24
425 40 40 4/25 40 30 4/25 340 310
4026 4/26 4/26
427 40 40 4/27 40 30 4/27 410 350
4p8 4/28 4/28
429 40 40 4/29 40 30 4/29 320 300
4/30 4/30 4/30
Average 40 40 Average 119 73 Average 674 621
Min. 40 40 Min. 40 30 ] [Min. 320 300
Max. 40 40 Max. 390 280 | |[Max. 890 860
Boltori Chloride (mg/) Haridaspur | Chloride (mgA/) Chapali Ghat | Chloride (mgA)
Date High Low Date High Low Date High Low
5/1 40 30 5/1 30 20 5/1 310 280
5/2 5/2 5/2
5/3 40 40 5/3 30 20 5/3 180 150
5/4 5/4 5/4
5/5 40 40 5/5 30 20 5/5 150 120
5/6 5/6 5/6
5/7 40 40 5/7 30 20 5/7 180 130
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Cross Check Result
Using the samplewhich was taken by DOE in April, the cross check had been conducted between JICA

Team and DOE. Results are the followings;

Team Name Chloride mg/L Methods

JICA 720 Titration (Mercuric Nitrate)
DOE 710 Titration (Silver Nitrate)
DOE salinity meter 775 (1.4 ppt) Salinity meter

« Both titration methods, JICA and DOE are using correspond well; JICA 720 mg/L and DOE 710 mg/L

« Salinity meter tended to be little higher than the titration methods.
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Supporting Report 6.4.1 (4) Provision of Future Water Intake at Mollarhat

1. River Water Flow at Low Water Level for Past 30 Years

BWDB has monitored water level of Madhumati River at Mollarhat continuously. Following table

shows the result of calculated river water flow based on the yearly low water at Mollarhat measured
by BWD for past 30 years, from 1979 to 2008.

Table-1  Water Flow at Low Water Level for past 30 Years
Year 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988
Low Water Level (m) 000| 000| 000| -015| 014| -016| 0.00| -0.14| -0.08| 0.10
River Section Area (m?) 789 789 789 760 816 758 789 762 774 809
River Water Flow (m%sec) | 2952 | 2952 | 2952 | 284.3 | 3054 | 2835 | 2952 | 2850 | 289.3| 302.5
Year 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998
Low Water Level (m) 00L| 001| 006| 005| 036| 002| 010| -0.05| -0.08| -0.02
River Section Area (m?) 791 791 801 799 859 793 809 780 774 785
River Water Flow (m%sec) | 295.9 | 2959 | 2995 | 298.8 | 321.4 | 296.6 | 302.5 | 2915 | 289.3 | 293.7
Year 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008
Low Water Level (m) 015| 012| 016| 0.13| 0.08| 001| 003| 031| 129| 1.23
River Section Area (m?) 818 813 820 815 805 791 795 850 | 1,040 | 1,029
River Water Flow (m%sec) | 306.1 | 303.9 | 306.8 | 304.6 | 301.0 | 2957 | 297.4 | 317.7 | 389.1 | 3847
2. Provision of Future Water Flow of Madhumati River at Mollarhat
The result of the Approximate Formula approach is as shown in the following figure.
Madhumati River Water Flow at Low Water Level
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The planned water intake volumes in 2025 and 2030 are;

2025: 110,000 m%day = 1.273 m*/sec
2030: 220,000 m*day = 2.546 m*/sec
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The assume minimum yearly water flows in 2025 and 2030 are;

2025: 0.4819 x 46 + 291.191= 313.36 m*/sec
2030: 0.4819 x 51 + 291.191= 315.77 m*/sec

3. Justification of Future Water Flow of Madhumati River at Mollarhat
Flow rate for 2025 and 2030 are;

2020: 1.273 m®/sec / 313.36 m®/sec = 0.41 %
2030: 2.546 m®/sec / 315.77 m®/sec = 0.81 %

The Madhumati River will possess sufficient water flow enable to demarcate its water to water supply
system for Khulna city in future.
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Supporting Report 6.4.1 (5) Result of Land Owners’ Sample Survey at Samanto Sena

Mouza Name: Tilok, Pathar Ghata

Project
Sl. Land Owners Land Owners Dag No Occupation Affect Opinion for
No name Address Economic the Project
Activity
1 Nur Ali Master Pathar Ghata 149/150 Teacher NO Positive
2 Barik Haldar Samanto Sena 146 Farmer NO Positive
3 Nimai Pathar Ghata 147/148 Farmer NO Positive
4 Hazi Sawkat Tilok 151 Farmer NO Positive
5 Haridash Haldar Pathar Ghata 155/152 Farmer NO Positive
6 Binay =~ Member | Pathar Ghata 156/159/156/ | Farmer NO Positive
(Syed Abul) 158/165
7 Shahidul Tarafdar | Tilok 3103/3100/31 | Services NO Positive
99 (Retired)
8 Jalil-Golder Tilok 3717,3718,37 | Service man NO Positive
85 (commissioner
officer dryer)
9 Keramot ali, Tilok 3717,3718,37 NO Positive
Liakot Morol 85
10 | Manir Choudhury | Tilok 3705 Farmer NO Positive
11 | Kalam/ Soto | Tilok 3709 Service Man NO Positive
Khoka (Gong)
12 | Hasan Master Tilok 3708/3707 Retire  Service NO Positive
Man
13 | Fagar Vuia Tilok 3704/3701 Farmer NO Positive
14 | Ganesh Shaha Tilok 3791 Farmer NO Positive
15 | Akram Tilok 3792 Farmer NO Positive
16 | Asad Tilok 3717,3718,37 | - NO Positive
85
17 | Asad Tarafder Tilok 3793 Farmer NO Positive
18 | Manir Tilok 3074/3049/31 | Farmer NO Positive
Chaudhury/Dadu 10
Choudhury
19 | Mohammad Ali Tilok 3046/3048/31 | Farmer NO Positive
10
20 | Keramot Shake Tilok 3749 Service  Retire NO Positive
Man
21 | Momin Tarafdar | Tilok 3491/3114/30 | Farmer NO Positive
(Khudee) 45
22 | Shadon Kumer | Tilok 3113 Farmer NO Positive
Metro
23 | Akram  Hossain | Tilok 3112 Farmer NO Positive
Shake
24 | Mohasin Tilok 3702 Business NO Positive
25 | Hamid Bangal Tilok 3051/3050/30 | Business NO Positive
53
26 | Khabir Tilok 3101/3102 Farmer NO Positive
27 | Boddo Nath | Tilok 535/536 Farmer NO Positive
Kunudu
28 | Sharder Tilok 523,525 Farmer NO Positive
29 | Entag — SA. Shuke | Tilok 525 Farmer NO Positive

Khundu
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Project
Sl. Land Owners Land Owners Dag No Occupation Affect Opinion for
No name Address Economic the Project
Activity
30 | Julfikar/  Akber | Tilok 530/529 Farmer NO Positive
Haider
31 | Shadhon Kundu Tilok 532/532 Service NO Positive
32 | Mazid Morol Tilok 565/593/534 Farmer NO Positive
33 | Dev Pal Kundu Tilok 564 Service NO Positive
34 | Farid Shamabi | Khulna City 520 Service NO Positive
Shamite
35 | Mohan Kumar | Tilok 515,526 Advocate NO Positive
Kundu
36 | Jaideb Kundu Tilok 517/521 Farmer NO Positive
37 | Jalal Tilok North Para | 3717,3718,37 | Farmer NO Positive
85
38 | Sattar Shake Tilok 522 Farmer NO Positive
39 | Rahim Gong Elahipur 484 Service NO Positive
40 | Jakir Morol Tilok 516 Farmer NO Positive
41 | Shubod Kumar Pal | Tilok 514/519 Service NO Positive
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Supporting Report 7.2 (1)  Capacity Calculation and Mechanical Equipment List

A. Capacity Calculation for Civil Work

I. Capacity Calculation of Intake Facility

1. Design Water Flow

1.1 Production Capacity Year m3/day m/hr m’/min m’/sec
Daily maximum 2025 110,000 4,600 76.4 1.273
1.2 Plant Capacity
Production Capacity + (Storage Water Amount of Impounding Reservoir)
= 110,000 + {(110,000 X 6 days %) / 90 days )}
*1) Estimated Salinity Impact Days: 6 days,
*2) Raw Water is sent to IP/R by pump in 90 days for one year.
Year m°/day m>/hr m°*/min m°/sec
2025 118,000 4,900 81.9 1.366
2. Raw Water Intake Facilities
2.1 Intake Channel
Madhumati River LWL at Mollarhat -0.2 m (PWD)

Unit Number : 2 channels *) DWDB 19294~ 20084F (&I 54
Flow Per Channel :  1.366/2 = 0.683 m%/sec 19844E DN (K AT
Intake Velocity : 0.6 m/sec to 1.0m/s
Water Depth : 1.0 m ------- minimum water depth
Width :  0.683/((0.6t0 1.0) x 1.0) = 1.2m to 07m therefore[ .20 m]
Check : Average Velocity : 1.366/(1.0X1.2) = 0.6 m/sec ...OK
2.2 Primary Screen
Type : Manual operation type Bar-screen
Screen Opening : Arrangement 100 mm
Unit Number : 2 units
Flow Per Unit:  1.366/2= 0.683 m*/sec
Screen face Velocity : 0.45 m/sec to 0.9 m/sec
Dimension : Depth 1.0 m/unit Minimum water depth
Width 1.20 m
Check : Average Velocity : 0.683/(1.0x12) = 0.6 m/sec ...OK
Specification : | Width 1,200mm x Screen Opening 100mm X 2units |
2.3 Grit Chamber
Unit Number : 2 basin
Flow Per Unit :  81.9/2= 40.95 m*/min
Surface Loading : 500 mm/min
Required Area :  41.0/500 = 81.9 m?
Basin Width : 40 m
Basin Length : 81.9/4 20.48 m therefore
Basin Length/Width : 21/4= 5.25 < 3 to 8 times : OK
Depth : 30 m
Check : Average Velocity : 1.366 / (4 X3 X 2 basins) = 0.057 m/sec
= 57 cm/sec < 2to7cm/sec :OK

Specification :

| Width 4.0m X Length 21.0m X Depth 3.0m X 2 basins|
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2.4 Raw Water Lift Pump

Type : Vertical type double volute pump

Calculation for Raw Water Lift Pump is shown in Mechanical Equipment Capacity Calculatio

2.5 Raw Water Transmission Pipe

Unit Number : for 2025 1 pipe, 2pipes for the Future Expansion
Flow Per Pipe :  for 2025 81.9 m*/min
Transmission velocity vp More than 1.0 m/sec
Pipe Diameter :  for 2025 146 x (81.9 /V p)? = 1,321 mm
thereforemm
Check of Pump Head AH +PH + AHo = 3%6m —* 36.0 m
Actual Head Loss : AH = 93 m
Pump around Loss : PH = 20 m
Pipe Pressure Loss :  10.666 x C® x D*¥ x qs*® x L = 243 m
C: 110 D (m): 1.35
gs (m3/sec) : 1.366 L(m): 33,000
for 2025

I1. Capacity Calculation of SWTP

1. Design Criteria
1.1 Basic ltems
+ Plant name SAMANTO SENA SWTP
Samanto Sena
Madhumati River
- Treatment Method (Water Treatment)
Intake Facility + Mixing Tank + Sedimentation + Rapid Sand Filter
+ Clear Water Reservoir + Chlorination + Distribution Reservoir

- Water Supply Rate in 2025 110,000 m*/day

« Location
- Intake Source

1.2 Design Rate of Water Conduct

Design Rate for Water Treatment

ITEM m?/day m3/hr m*/min m°/sec
2025 110,000 4,583.3 76.39 1.273
2030 220,000 9,166.7 152.78 2.547
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1.3 Flow Chart
Chemical Feeding Chlorine Feeding
Facility Facility
v ‘
Mixing > Rapid Mixer > Flocculation Sedimentation N Rapid Sand
Ta‘rlk Basin Basin Basin Filters
y l A y
Sludge Drainage Clear Water
Basin Basin Reservoir
I
A A
Sludge Distribution
Drying Bed Reservoir
1.4 Design Condition
1.4.1 Mixing Tank
1) Retention Time T= 3.0 min
2)  Unit Number 1 unit
3) Dimension 4.3 mW X189 mLX3.0 mD
V= 243m°
1.4.2 Rapid Mixer Basin
1)  Retention Time T= 3.0 min
2)  Unit Number 2 units
3) Dimension 5.5mW X 5.5mL X 4.0mD
v= 242m°
1.4.3  Flocculation Bain
1)  Retention Time T= 30 min
2)  Unit Number 4 units
3) Dimension 15.0 mW X12.6 mL X 4.0 mD
V= 3,024 m’
1.4.4  Sedimentation Basin
1) Retention Time T= 4 hour
2) Unit Number 4 units
3) Dimension 14.7 mW X 70.0 mL X4.5 mD
V=18,522 m®

1.4.5 Rapid Sand Filter

1) Washing System

Self Washing Type
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2)
3)
4)
5)
6)
7)

Filtration Velocity
Back Wash

Surface Wash

Unit Number
Dimension

Unit Filtration Area

120 m/day
0.6 m*min/m?
0.15 m®/min m?

12 units
9.2 MW X9.2 mL
A= 84.64 m?

#one unit is not working / during one unit is washing

1.4.6 Clear Water Reservoir

1.4.7

1.4.8

1) Retention Time
2) Unit Number
3) Dimension

Filter Drain Basin

1)
2)
3)

4)
5)

Backwash Water
Surface Water
Disposal Water

Unit Number
Dimension

Sludge Drying Bed

1)
2)
3)
4)
5)
6)
7)
8)
9)

Turbidity
Chemical Feeding
Water Content
Solid Loading
Drying Days
Sludge Amount
Unit Drying Area
Unit Number
Dimension

T= 1 hour
2 units
20.0 mW X 30.0 mL X 4.0 mD
V=4,800 m®
86.84m*x 0.6m*/m* X 6min = 305 m?
86.84m* X< 0.15m*/m* X 6min = 76 m’
86.84m? X 120m/day/1,440 X 10min = 72m’
453 m*

2 units
8.5 mW X18.0 mLX3.0 mD
V=459 m® X 2 units

48 NTU
18 mg/L
50 %
30  kg/m?
40  days
7,167 kg/day
9,556 m’
8 units
25.0 mW X50.0 mL X 1.0 mD
A= 10,000 m’
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I11. Capacity Calculation of Impounding Reservoir

1. Design Criteria

1.1 Basic Items

SAMANTO SENA IMPOUNDING RESERVOIR
Samanto Sena

Madhumati River

110,000 m*/day

+ Plant name

« Location

« Intake Source
+ Water Supply Rate in 2025

1.2 Design Rate of Water Conduct

Design Rate for Water Treatment

ITEM m°/day m3/hr m*/min m°/sec
2025 110,000 4,583.3 76.39 1.273
2030 220,000 9,166.7 152.78 2.547
1.3 Flow Chart
Intake Facility » SWTP
A
y
Impounding
Reservoir
1.4 Design Condition
1) Retention Time T= 6 days
2) Unit Number 1 units
3) Dimension 190.0 mW X 340.0 mL X 12.0 mD
V= 775,200 m®
4) Facility Area A= 10ha
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B. Capacity Calculation for Mechanical Equipment
I. Calculation for Intake Pump
Case 1-1 is recommended due to Mechanical & Electrical review.
1]|Case Study Casel-1 Casel-2 Casel-3
2|Pump Type Double suction | Double suction | Double suction
3|q : Capacity (m3/min) 20.5 27.4 41.0
4[N : Operation number 4 3 2
Pump Number 4D+ 1S 3D+ 1S 2D + 1S
Total Head H=ha+hf1+hf2+hf3+hf4
Slha  |:Actual head (m) 9.3 9.3 9.3
=DWL-SWL
6|DWL|(m) 8.60 8.60 8.60
7{SWL |(m) -0.70 -0.70 -0.70
8]|hfl |: Straight pipe loss (m) = 25.807 25.924 25.807
(10.666 x Q"1.85) x L x Cc
(C"1.85xD"4.87)
9]Q : Flow (m3/sec) 1.367 1.370 1.367
=q x N/60
10{C : Coefficient 110 110 110
LWL: 100
HWL: 140
11|D : Pipe Dia. (m) 1.35 1.35 1.35
12|L : Pipe length (m) 35000 35000 35000
13|Cc |: Correction coefficient 1.0 1.0 1.0
Water: 1.0
Sludge: WT99.2% :
14{hf2 0.000 0.000 0.000
15{hf3 ||: Pump around loss (m) 2 2 2
Horizontal type : 2.0m
Submersible type : 0.7m
16]|hf4  |:Other head
17{H"  |=ha+hfl+hf2+hf3+hf4 (m) 37.11 37.22 38.00
18|H : Total head (m) 38.0 38.0 38.0
Velocity 0.96 0.96 0.96
Motor Power
19|BKW/|=0.163*SG*q*H/Pe (kW) 158.721 212.145 317.443
20{SG |:Specific gravity 1.0 1.0 1.0
21|Pe  |:Pump efficiency 0.8 0.8 0.8
22|kW |=BKW x C 182.529 243.966 365.059
23|C :Coefficient (1.15) 1.15 1.15 1.15
24]Motor Power (kW) 190 250 370
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I1. Calculation for Raw Water Pump
Case 1-1 is recommended due to Mechanical & Electrical review.
1] Case study Casel-1 Casel-2 Casel-3 Casel-4
Submercible Submercible Submercible Submercible
2|Pump Type Non-clog Non-clog Non-clog Non-clog
3|q : Capacity (m3/min) 19.1 25.5 38.2 76.4
4N : Operation number 4 3 2 1
Pump Number 4D +2S 3D +2S 2D +2S 1D +2S
Total Head H=ha+hfl+hf2+hf3+hf4
5|ha  [:Actual head (m) 17.6 17.6 17.6 17.6
=DWL-SWL
6| DWL |(m) 8.60 8.60 8.60 8.60
7|SWL [(m) -9.00 -9.00 -9.00 -9.00
8|hf1 |: Straight pipe loss (m) 0.175 0.176 0.175 0.175
(10.666 x Q"1.85) x L x Cc
(C"1.85xD"4.87)
91Q : Flow (m3/sec) 1.273 1.275 1.273 1.273
=q x N/60
10|C : Coefficient 110 110 110 110
LWL: 100
HWL: 140
11|D  |: Pipe Dia. (m) 1.1 1.1 1.1 1.1
12|L : Pipe length (m) 100 100 100 100
13|Cc |: Correction coefficient 1.0 1.0 1.0 1.0
Water: 1.0
Sludge: WT99.2% :
14]|hf2 0.000 0.000 0.000 0.000
15]hf3 |: Pump around loss (m) 0.7 0.7 0.7 0.7
Horizontal type : 2.0m
Submersible type : 0.7m
16|hf4 |:Other head 0 0 0 0
17|H'  [=ha+hfl+hf2+hf3+hf4 (m) 18.48 18.48 18.48 18.48
18|H : Total head (m) 18.0 18.0 18.0 18.0
Velocity 1.34 1.34 1.34 1.34
Motor Power
19| BKW/|=0.163*SG*q*H/Pe (KW) 93.399 124.695 186.798 373.596
20|SG |:Specific gravity 1.0 1.0 1.0 1.0
21|Pe  |:Pump efficiency 0.6 0.6 0.6 0.6
22|kw |[=BKW x C 107.409 143.399 214.818 429.635
23|C :Coefficient (1.15) 1.15 1.15 1.15 1.15
24| Motor Power (kW) 110 150 220 430
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I11. Calculation for Clear Water Pump
Case 1-1 is recommended due to Mechanical & Electrical review.
1|Case study Casel-1 Casel-2 Casel-3
2|Pump Type Double suction Double suction Double suction
3|q : Capacity (m3/min) 17.4 23.2 34.8
4N : Operation number 4 3 2
Pump Number 4D +2S 3D +2S 2D +2S
Total Head H=ha+hfl+hf2+hf3+hf4
5lha  |:Actual head (m) 34 3.4 3.4
=DWL-SWL
6[DWL | (m) 3.00 3.00 3.00
7[SWL |(m) -0.40 -0.40 -0.40
8|hfl |: Straight pipe loss (m) 42.00 42.00 42.00
(10.666 x Q"1.85) x L x Cc
(C"1.85xD"4.87)
91Q : Flow (m3/sec) 1.160 1.160 1.160
=g x N/60
10(C : Coefficient 110 110 110
LWL: 100
HWL: 140
11|D : Pipe Dia. (m) 1.1 1.1 1.1
12 _ more than more than more than
L : Pipe length (m) 10000 10000 10000
13|Cc [ Correction coefficient 1.0 1.0 1.0
Water: 1.0
Sludge: WT99.2% :
14{hf2 0.000 0.000 0.000
15[hf3  |: Pump around loss (m) 2 2 2
Horizontal type : 2.0m
Submersible type : 0.7m
16{hf4 ]:Other head 1.6 1.6 1.6
17|H'  |=ha+hfl+hf2+hf3+hf4 (m) 49.00 49.00 49.00
18|H : Total head (m) 50.0 50.0 50.0
Velocity
Motor Power
19|BKW|=0.163*SG*q*H/Pe (kW) 177.263 236.350 354.525
20|SG |:Specific gravity 1.0 1.0 1.0
21|Pe  |:Pump efficiency 0.8 0.8 0.8
22[kw  [=BKW x C 203.852 271.803 407.704
23|C :Coefficient (1.15) 1.15 1.15 1.15
24|Motor Power (kW) 210 280 410
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1|Reservoir zone Zone 1 Zone 1 Zone 2 Zone 2 Zone 3 Zone 3 Zone 3 Zone 4 Zone 5 Zone 5 Zone 5
South Side of Rnarisnpur | Ferry Ghat
Deana West Ward No.16 | Sonadanga Ward No.31 |Beside of No.7| Charehat | Power House
Overhead Tank Name Rab Sarani Para Mujgunni Office Moha Sarak | Andir Pukur Office Ward Office | River Ghat More DPHE Rupshal
2|Pump Type End suction |End suction |End suction |End suction |End suction |End suction |End suction |End suction |End suction |End suction |End suction
3]qg : Capacity (m3/min) 3.2 5 3.1 3.3 4.5 3.7 2.3 5.1 4.6 2.6 2.8
4[N : Operation number 2 1 2 2 2 2 4 1 2 2 3
Pump Number 2D +1S 1D +1S 2D +1S 2D +1S 2D +1S 2D +1S 4D +1S 1D +1S 2D +1S 2D +1S 3D +1S
Total Head H=ha+hfl+hf2+hf3+hf4
5lha  |:Actual head (m) 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0
=DWL-SWL
6]|DWL |(m) 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0
7]SWL |(m) -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00 -2.00
8[hf1 |[: Straight pipe loss (m) 22.642 1.538 20.016 1.058 0.886 18.511 39.503 0.657 0.923 37.431 32.560
(10.666 x Q"1.85) x L x Cc
(C"1.85xD"4.87)
91Q : Flow (m3/sec) 0.107 0.083 0.103 0.110 0.150 0.123 0.153 0.085 0.153 0.087 0.140
=q x N/60
10|C : Coefficient 110 110 110 110 110 110 110 110 110 110 110
LWL: 100
HWL: 140
11|D : Pipe Dia. (m) 0.35 0.25 0.35 0.3 0.35 0.35 0.4 0.3 0.35 0.3 0.4
12]L : Pipe length (m) 4800 100 4500 100 100 3000 8200 100 100 5500 8000
13|Cc  |: Correction coefficient 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Water: 1.0
Sludge: WT99.2% :
14hf2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
15/hf3  |: Pump around loss (m) 2 2 2 2 2 2 2 2 2 2 2
Horizontal type : 2.0m
Submersible type : 0.7m
16{hf4 |:Other head 0 0 0 0 0 0 0 0 0 0 0
17|H'  |=ha+hfl+hf2+hf3+hf4 (m) 54.64 33.54 52.02 33.06 32.89 50.51 71.50 32.66 32.92 69.43 64.56
18|H : Total head (m) 56.0 35.0 53.0 34.0 34.0 52.0 72.0 33.0 34.0 70.0 65.0
Velocity 1.11 1.70 1.07 1.56 1.56 1.28 1.22 1.20 1.59 1.23 1.11
Motor Power
19| BKW|=0.163*SG*q*H/Pe (kW) 38.946 38.033 35.708 24.385 33.252 41.815 35.990 36.577 33.991 39.555 39.555
20|SG _|:Specific gravity 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
21jPe  |:Pump efficiency 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
22[kW |=BKW x C 44.788 43.738 41.064 28.043 38.240 48.087 41.389 42.064 39.090 45.488 45.488
23|C :Coefficient (1.15) 1.15 1.15 1.15) 1.15 1.15 1.15 1.15 1.15 1.15) 1.15 1.15
24| Motor Power (kW) 55 45 45 30 45 55 45 45 45 55 55
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C. Capacity Calculation for Electrical EQuipment
Transformer , Capacitor and Generator Calculation Sheet
Water Intake

Load Name Q.ty| stand=by| Output Drive Total Tranformer Capacitor Generator
Automatic Inflow Screen 2 3.7 R 7.4 To 95% from 85%
Sand Pump 2 55 NR 11
Intake Pump 6 1 190 SRS 950
Discharge Valve 6 2 04 R 1.6
Seal Pump 4 2 2.2 NR 4.4
Drain Pump 2 1 55 NR 55
Overhead Crane 1 5 F 5
Ventilation 4 0.2 F 0.8
Lighiting 1 10 F 10
Total & Calculate Result 988.3 1,204 26 1,321
Determined Facilities 750%2 7.5%2%2|  1,000%2
Impounding Reservoir

Load Name Q,ty | stand—by| Output Drive Total Tranformer Capacitor Generator
Raw Water Pump 6 2 110] SRS 440 To 95% from 85%
Discharge Valve 6 2 0.2 R 0.8
Drain Pump 2 1 55 NR 55
Overhead Crane 1 5 F 5
Ventilation 3 0.2 NR 0.6
Lighiting 1 7 F 7
Total & Calculate Result 458.9 559 21 668
Determined Facilities 500%2 7.5%2%2 700%1
Surface Water Treatment Plant

Load Name Q,ty | stand—by| Output Drive Total Tranformer Capacitor Generator
Papid Mixer 2 11 NR 22 To 95% from 85%
Sludge Collector 8 0.75 NR 6
De—sludge Valve 32 04 R 12.8
Sedimentation Drain Pump 4 2 2.2 NR 4.4
Sludge Discharge Pump 3 1 55 NR 11
Inlet Water Sampling Pump 2 1 2.2 NR 2.2
Front of Filter Water Sampling Pump 2 1 2.2 NR 22
Inflow Valve 12 0.4 R 4.8
Filtrated&Backwash Valve 12 1.5 R 18
Surface wash Valve 12 0.2 R 24
Wash Waste Gate 12 0.75 R 9
Rapid Filter Drain Pump 4 2 2.2 NR 4.4
Wash Waste Pump 3 1 45 NR 90
Filtrated Water Sampling Pump 2 1 2.2 NR 2.2
Clear Water Pump 6 2 210) SRS 840
Discharge Valve —1 6 2 0.2 R 0.8
Surface wash Pump 3 2 90] SRS 90
Clear Water PST Drain Pump 4 2 2.2 NR 4.4
Overhead Crane 1 5 F 5
Alum Mixer 2 3.7 NR 7.4
Alum Dosing Pump 4 2 0.75 NR 1.5
Lime Mixcer 2 3.7 NR 7.4
Lime Dosing Pump 4 2 0.75 NR 1.5
Chemical Crane 1 1.85 F 1.85
Chemical Building Drain Pump 2 1 2.2 NR 2.2
Chlorine Crane 1 1.85 F 1.85
Chlorine Booster Pump 3 1 7.5 NR 15
Exhaust Fan 7 0.25 NR 1.75
Ventilation 18 1.5 NR 27
Lighiting 1 30 F 30
Outdoor Lighting 25 0.3 F 7.5
Total & Calculate Result 1,229.1 1,497 68 1,429
Determined Facilities 1,200%2 20%2%2|  1,000%2
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No.1 Distribution Reservoir & Pump Station (Deana West Para)
Load Name Q,ty | stand—by| Output Drive Total Tranformer Capacitor Generator
Distribution Pump for Deana West Para 2 1 45 RSD 45 To 95% from 85%
Distribution Pump for Rab Sarani 3 1 55| RSD 110
Discharge Valve for Rab Sarani 3 1 0.2 R 04
Chlorination Booster Pump 2 1 2.2 NR 2.2
Exhaust Fan 2 0.25 NR 0.5
Ventilation 2 0.2 NR 0.4
Lighting 1 3 F 3
Total & Calculate Result 161.5 197 7.89 187
Determined Facilities 300%*1 5%2 200%*1
No.2 Distribution Reservoir & Pump Station (Ward No.16 Office)
Load Name Q,ty | stand—by| Output Drive Total Tranformer Capacitor Generator
Distribution Pump for Ward No.16 Office 3 1 30 RSD 60 To 95% from 85%
Distribution Pump for Mujgunni 3 1 45| RSD 90
Discharge Valve for Mujgunni 3 1 0.2 R 04
Chlorination Booster Pump 2 1 2.2 NR 2.2
Exhaust Fan 2 0.25 NR 0.5
Ventilation 2 0.2 NR 0.4
Lighting 1 3 F 3
0
Total & Calculate Result 156.5 191 7.89 176
Determined Facilities 300%*1 5%2 200%*1
No.3 Distribution Reservoir & Pump Station (Sonadanga Moha Sarak)
Load Name Q,ty | stand—by| Output Drive Total Tranformer Capacitor Generator
Distribution Pump for Sonadanga Moha Sarak 3 1 45 RSD 90 To 95% from 85%
Distribution Pump for Andir Pukur 3 1 55| RSD 110
Discharge Valve for Andir Pukur 3 1 0.2 R 04
Distribution Pump for South Side of Ward No.31 Office 5 1 45 RSD 180
Discharge Valve for South Side of Ward No.31 Office 5 1 02 R 08
Chlorination Booster Pump 2 1 2.2 NR 2.2
Exhaust Fan 2 0.25 NR 0.5
Ventilation 2 0.2 NR 0.4
Lighting 1 3 F 3
0
Total & Calculate Result 387.3 472 12.13 397
Determined Facilities 500%1 5%3 400%1
No.4 Distribution Reservoir & Pump Station (Beside of No.7 Ward Office)
Load Name Q,ty | stand—by | Output Drive Total Tranformer Capacitor Generator
Distribution Pump for Beside of No.7 Ward Office 2 1 45 RSD 45 TO 95% from 85%
Chlorination Booster Pump 2 1 2.2 NR 2.2
Exhaust Fan 2 0.25 NR 0.5
Ventilation 2 0.2 NR 0.4
Lighting 1 3 F 3
0
Total & Calculate Result 51.1 62 3.78 81
Determined Facilities 100%1 2%2 100%1
No.5 Distribution Reservoir & Pump Station (Khalishpur Charerhat River Ghat)
Load Name Q,ty| stand—by| Output Drive Total Tranformer Capacitor Generator
Distribution Pump for Khalishpur Charerhat River Ghat 3 1 45 RSD 90 To 95% from 85%
Distribution Pump for Ferry Ghat Power House 3 1 55 RSD 110
Discharge Valve for Ferry Ghat Power House 3 1 0.2 R 0.4
Distribution Pump for DPHE Rupsha 4 1 55 RSD 165
Discharge Valve for South Side of Ward No.31 Office 4 1 02 R 06
Chlorination Booster Pump 2 1 2.2 NR 2.2
Exhaust Fan 2 0.25 NR 0.5
Ventilation 2 0.4 NR 0.8
Lighting 1 3 F 3
0
Total & Calculate Result 372.5 454 12.18 3717
Determined Facilities 500%1 5%3 400%1

Supporting Report. 7.2 (1) -11




Feasibility Study for Khulna Water Supply Improvement Project in Bangladesh

Final Report
D. Mechanical Equipment List
1. Water Intake Facility
Facility Item Specification Q'ty | Motor
Name Power
Machine Type Duty
Capacity/Dimension (Standby)] kW
01 Intake Facility
118,000m*/d

1-1 Inlet Stop Log FRP Log (6 pieces /lot) 2
W-1.2m x H-2.5m (0)

1-2 Inlet Gate Manual Sluice Gate 2
W-1.0m x H-2.5m (0)

1-3 Inflow Screen Manual Bar Screen 2
W-1.2m x H-3.5m x S.0-100mm (0)

1-4 Automatic Inflow Screen Fine Screen (include trough) 2 3.7
W-4.0m x H-10.7m x S.0-10mm (0)

1-5 Outlet Gate Manual Sluice Gate 2
W-1.0m x H-1.0m (0)

1-6 Isolation Gate Manual Sluice Gate 1
W-1.0m x H-1.0m (0)

1-7 Sand Pump Submersible Sand (Portable type) 2 55
0.2m*/min x 15m x 5.5kW (0)

1-8 Intake Hoist Manual Chain Block 3
2.0t (0)

1-9 Intake Pump Vertical Double Volute 4 190
D-400 x 20.5m*/min x 38m (1)
190kW

1-10 Seal Pump Tube Well 4 2.2
D-40(3) x 0.1m*/min x 40m x 2.2kW (1)

1-11 Drain Pump Submersible Sump 1 55
D-80 X 0.2m*/min x 20m x 5.5kW (1)

1-12 Suction Valve Manual Sluice 4
D-450 (1)

1-13 Check Valve Swing 4
D-450 (1)

1-14 Discharge Valve Manual Butterfly 4
D-450 (1)

1-15 Discharge Valve Motorized Butterfly 4 0.2
D-450 x 0.2kW 1)

1-16 Flow Control Valve Manual Butterfly 1
D-1100 (0)

1-17 Isolation Valve Manual Butterfly 2
D-1100 1)

1-18 Overhead Crane Electrically Crane 1 5
3.0t (0)

1-19 Elevated Water Tank PVC Tank 1
1.0m° (0)
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2. Impounding Reservoir
Facility Item Specification Q'ty | Motor
Name Power
Machine Type Duty
Capacity/Dimension (Standby)] kW
02 Impounding Reservoir
110,000m*/d
2-1 Raw Water Pump Submercible non-clog pump 4 110
D-400 x 19.1/min x18m (2)
110kW
2-2 Drain Pump Submersible Sump 1 55
D-80 x 0.2m*/min x 20m x 5.5kW (1)
2-3 Check Valve Swing 4
D-450 (2)
2-4 Discharge Valve Manual Butterfly 4
D-450 (2)
2-5 Discharge Valve Motorized Butterfly 4 0.2
D-450 x 0.2kW (2)
2-6 Flow Control Valve Manual Butterfly 1
D-1000 (0)
2-7 Isolation Valve Manual Butterfly 2
D-1000 (1)
2-8 Overhead Crane Electrically Crane 1 5
3.0t (0)
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3. SWTP
Facility Item Specification Q'ty | Motor
Name Power
Machine Type Duty
Capacity/Dimension (Standoy)| kW
03 Receiving Well/ Mixing Chamber/ Floccurator/ Clarifier
110,000m*/d Rectangular Parallel-flow Type x 8 Tanks
3-1 Inlet Stop Log Manual Weir 2
©)
3-2 Rapid Mixer Turbine Mixer 2 11
D-1.0m x 8blades x 50min"x 11kW (0)
3-3 Inlet Gate Manual Sluice 8
W-0.6m x H-0.6m (0)
3-4 Sludge Collector W-7.45m x L-70m x 0.75kW 8 0.75
©)
3-5 De-sludge Valve Motorized Eccentric 32 0.4
D-200 x 0.4kwW (0)
3-6 Drain Pump Submersible Sump 2 2.2
D-80 x 0.2m%min x 20m x 2.2kW 2)
3-7 Sampling Pump Self-priming Centrifugal Sump 1 0.2
0.06m*/min x 12m x 0.2kW (1)
04 Filter Self Backwash System
110,000m*/d W-9.2m x L-9.2m x 12tanks
4-1 Inflow Valve Motorized Butterfly 12 0.4
D-600 x 0.4kW (0)
4-2 Filtrated&Backwash Valve  |Motorized Butterfly 12 1.5
D-1000 x 1.5kW (0)
4-3 Surface wash Valve Motorized Butterfly 12 0.2
D-300 x 0.2kW (0)
4-4 Wash Waste Gate Motorized Rectangular Butterfly 12 0.75
W-0.9m x H-0.9m x 0.75kW (0)
4-5 Drain Pump Submersible Sump 2 2.2
D-80 x 0.2m*/min x 20m x 2.2kW (2)
4-6 Sampling Pump Self-priming Centrifugal Sump 2 0.2
0.06m*/min x 12m x 0.2kW (2)
4-7 Surface wash Pipe Unit SUS 304 12
D-300~25 (0)
4-8 Sand Total 9.2mW x 9.2mL x 12 units 1
sand 610m3, gravel 510m3 (0)

Supporting Report. 7.2 (1) -14




Feasibility Study for Khulna Water Supply Improvement Project in Bangladesh

Final Report
05 Filter Drain Tank
5-1 Inlet Gate Manual Sluice 2
W-0.6m x H-0.9m (0)
5-2 Wash Waste Pump Horizontal End Suction Volute 2 45
D-300 x 11m°/min x 16m x 45kW (1)
5-3 Suction Valve -1 Manual Sluice 2
D-350 (1)
5-4 Check Valve -1 Swing 2
D-350 (1)
5-5 Discharge Valve -1 Manual Butterfly 2
D-350 (1)
5-6 Maintenance Hoist Manual Chain Block 1
2ton (0)
06 Sludge Discharge Tank
6-1 Inlet Gate Manual Sluice 2
W-0.6m x H-0.9m (0)
6-2 Sludge Discharge Pump Horizontal End Suction Pump 2 55
D-125 x 2m*/min x 10m x 5.5kW (1)
6-3 Suction Valve -1 Manual Sluice 2
D-150 (1)
6-4 Check Valve -1 Swing 2
D-150 (1)
6-5 Discharge Valve -1 Manual Sluice 2
D-150 (1)
6-6 Maintenance Hoist Manual Chain Block 1
2ton (0)
07  Clear Well/ Transmission Pump Station
100,000m*/d
7-1 Clear Water Pump Horizontal Double Volute 4 210
D-350 x 17.4m*/min x 50m (2)
210kwW
7-2 Suction Valve -1 Manual Sluice 4
D-400 (2)
7-3 Check Valve -1 Swing with Dash-pot 4
D-400 (2)
7-4 Discharge Valve -1 Manual Butterfly 4
D-400 (2)
7-5 Discharge Valve -1 Motorized Butterfly 4 0.2
D-400 x 0.2kW (2)
7-6 Surface wash Pump Horizontal End Suction Volute 1 90
D-300 x 14m°/min x 28m x 90kW (2)
7-7 Suction Valve -1 Manual Sluice 1
D-350 (2)
7-8 Check Valve -1 Swing 1
D-350 (2)
7-9 Discharge Valve -1 Manual Butterfly 1
D-350 (2)
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7-10 Isolation Valve Manual Butterfly 1
D-300 (0)
7-11 Isolation Valve Manual Sluice 2
D-350 (0)
7-12 Drain Pump Submersible Sump 2 2.2
D-80 x 0.2m°/min x 20m x 2.2kW 2)
7-13 Overhead Crane Electrically Crane 1 5
3.0t (0)
7-14 Inlet Valve Manual Butterfly 2
D-1000 (0)
7-15 Suction Header Valve Manual Butterfly 2
D-1000 (0)
7-16 Isolation Valve Manual Butterfly 2
D-1000 (1)
08  Chemical Building
8-1 Alum Mixer Double Impeller Turban Mixer 2 3.7
(Agitator) Peripheral Dia.1000 x 3.7kW (0)
8-2 Alum Pump Daiaphram 2 0.75
0.75kW (2)
8-3 Lime Mixer Double Impeller Turban Mixer 2 3.7
(Agitator) Peripheral Dia.1000 x 3.7kW (0)
8-4 Lime Pump Daiaphram 1 0.75
0.75kW (2)
8-5 Chemical Crane Electrically Chain Block 1 1.85
3.0t (0)
8-6 Drain Pump Submersible Sump 1 2.2
D-80 X 0.2m°/min x 20m x 2.2kW (1)
09 Chlorine Building
9-1 Chlorine Cylinder Cylindrical Convexed Container 14
1000kg (0)
9-2 Weight Scale Load Cell 2
0 to 2.0ton (0)
9-3 Chlorinator Self-Stand Vacuum 2
40kg/hr (1)
9-4 Chlorine Booster Pump End Suction Volute 2 75
D-50 x 0.3m*/min x 50m x 7.5kW 1)
9-5 Chlorine Crane Electrically Chain Block 1 1.85
3.0t (0)
9-6 Exhaust Fan Unit Fan 7 0.25
50m*/min x 0.25kKW (0)
9-7 Chlorine Leak Detector Cl, Gas Leak Detekuter 1
Sencer 5sets / detector (0)
10  Sludge Drying Bed
10-1 Inlet VValve Manual sluice 8
D-200 (0)
10-2 Stop Log 16
)
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4. Distribution Reservoir
Facility Specification Qty | Motor
Name Power
Item -
Machine Type Duty
Capacity/Dimension (Standby)] kW
11 Distribution Reservoir
Zone 1 Distribution Reservoir
11-1-1 |Distribution Pump Horizontal End suction Volute 2 55
for Rab Sarani D-150 x 3.2m%/min x 56m @
55kwW
11-1-2 [Suction & Discharge Valve |Manual Butterfly 4
D-150 (2)
11-1-3 |[Check Valve Swing 2
D-150 (1)
11-1-4 [Discharge Valve Motorized Butterfly 2 0.2
D-150x 0.2kW (1)
11-1-5 ([lsolate Valve Manual Sluice 2
D-150 (1)
11-1-6 |Distribution Pump Horizontal End suction Volute 1 45
for Deana West Para D-200x 5.0m*/min x 35m (1)
45kW
11-1-7 [Suction & Discharge Valve |Manual Butterfly 2
D-200 (2)
11-1-8 [Check Valve Swing 1
D-200 (1)
11-1-9 ([lsolate Valve Manual Sluice 2
D-200 (1)
11-1-10 |Inlet VValve Manual Butterfly 2
D-500 (0)
11-1-11 [Suction Header Valve Manual Butterfly 2
D-500 (0)
11-1-12 |Overhead Crane Manual Crane 1
1.0t (0)
11-1-13 [Chlorine Cylinder Cylindrical Convexed Container 4
1000kg (0)
11-1-14 [Weight Scale Load Cell 2
0 to 2.0ton 0)
11-1-15 |Chlorinator Self-Stand Vacuum 1
10kg/hr (1)
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11-1-16 [Chlorine Booster Pump End Suction Volute 1 2.2
D-50 x 0.1m*/min x 50m X 2.2KW (1)

11-1-17 |Chlorine Crane Manual Chain Block 1
3.0t (0)

11-1-18 |Exhaust Fan Unit Fan 2 0.25
10m*/min x 0.25kW (0)

11-1-19 [Chlorine Leak Detector Cl, Gas Leak Detekuter 1
©)

Zone 2 Distribution Reservoir

11-2-1 [Distribution Pump Horizontal End suction Volute 2 45

for Mujgunni D-150x 3.1m°/min x 53m (1)
45kwW

11-2-2 [Suction & Discharge Valve |Manual Butterfly 4
D-150 (2)

11-2-3 [Check Valve Swing 2
D-150 (1)

11-2-4 [Discharge Valve Motorized Butterfly 2 0.2
D-150x 0.2kW (1)

11-2-5 |lsolate Valve Manual Sluice 2
D-150 (1)

11-2-6 ||Distribution Pump Horizontal End suction Volute 2 30
for Ward No.16 Office D-150x 3.3m*/min x 34m (1)

30kW

11-2-7 [Suction & Discharge Valve |Manual Butterfly 4
D-150 (2)

11-2-8 ||Check Valve Swing 2
D-150 (1)

11-2-9 |lsolate Valve Manual Sluice 2
D-150 (1)

11-2-10 (Inlet Valve Manual Butterfly 2
D-600 (0)

11-2-11 [Suction Header Valve Manual Butterfly 2
D-600 (0)

11-2-12 |Overhead Crane Manual Crane 1
1.0t (0)

11-2-13 |Chlorine Cylinder Cylindrical Convexed Container 4
1000kg (0)

11-2-14 |Weight Scale Load Cell 2
0 to 2.0ton (0)

11-2-15 | Chlorinator Self-Stand Vacuum 1
10kg/hr (1)
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11-2-16 [Chlorine Booster Pump End Suction Volute 1 2.2
D-50 x 0.1m*/min x 50m X 2.2KW (1)
11-2-17 |Chlorine Crane Manual Chain Block 1
3.0t (0)
11-2-18 |Exhaust Fan Unit Fan 2 0.25
10m*/min x 0.25kW (0)
11-2-19 |Chlorine Leak Detector Cl, Gas Leak Detekuter 1
)
Zone 3 Distribution Reservoir
11-3-1 [Distribution Pump Horizontal End suction Volute 2 45
for Sonadanga Moha Sarak ~ |D-150x 4.5m*/min x 34m (1)
45kwW
11-3-2 [Suction & Discharge Valve |Manual Butterfly 4
D-150 (2)
11-3-3 [Check Valve Swing 2
D-150 (1)
11-3-4 |lsolate Valve Manual Sluice 2
D-150 (1)
11-3-5 |[Distribution Pump Horizontal End suction Volute 2 55
for Andir Pukur D-150x3.7m*/min x 52m (1)
55kW
11-3-6 [Suction & Discharge Valve |Manual Butterfly 4
D-150 (2)
11-3-7 [Check Valve Swing 2
D-150 (1)
11-3-8 [Discharge Valve Motorized Butterfly 2 0.2
D-150x 0.2kW (1)
11-3-9 |lsolate Valve Manual Sluice 2
D-150 (1)
11-3-10 [Distribution Pump Horizontal End suction Volute 4 45
for South Side of Ward No.31 Office |D-150x 2.3m3/min X 72m (D
45kwW
11-3-11 [Suction & Discharge Valve |Manual Butterfly 8
D-150 (2)
11-3-12 | Check Valve Swing 4
D-150 (1)
11-3-13 |Discharge Valve Motorized Butterfly 4 0.2
D-150x 0.2kW (1)
11-3-14 |Isolate Valve Manual Sluice 2
D-150 (1)
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11-3-15 {Inlet Valve Manual Butterfly 2
D-600 (0)

11-3-16 [Suction Header Valve Manual Butterfly 2
D-600 (0)

11-3-17 |Overhead Crane Manual Crane 1
1.0t (0)

11-3-18 |Chlorine Cylinder Cylindrical Convexed Container 4
1000kg (0)

11-3-19 [Weight Scale Load Cell 2
0 to 2.0ton (0)

11-3-20 | Chlorinator Self-Stand Vacuum 1
10kg/hr (D

11-3-21 [Chlorine Booster Pump End Suction Volute 1 2.2
D-50 x 0.1m*/min x 50m X 2.2KW (1)

11-3-22 |Chlorine Crane Manual Chain Block 1
3.0t (0)

11-3-23 |Exhaust Fan Unit Fan 2 0.25
10m*/min x 0.25kW (0)

11-3-24 |Chlorine Leak Detector Cl, Gas Leak Detekuter 1
)

Zone 4 Distribution Reservoir

11-4-1 [Distribution Pump Horizontal End suction Volute 1 45

forBeside of No.7 Ward Office|D-200x 5.1m*/min x 33m (1)
45kwW

11-4-2 [Suction & Discharge Valve |Manual Butterfly 2
D-200 (2)

11-4-3 [Check Valve Swing 1
D-200 (1)

11-4-4 |lsolate Valve Manual Sluice 2
D-200 (1)

11-4-5 {Inlet Valve Manual Butterfly 2
D-500 (0)

11-4-6 [Suction Header Valve Manual Butterfly 2
D-500 (0)

11-4-7 ||Overhead Crane Manual Crane 1
1.0t (0)

11-4-8 (Chlorine Cylinder Cylindrical Convexed Container 4
1000kg (0)

11-4-9 [Weight Scale Load Cell 2
0 to 2.0ton (0)
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11-4-10 |Chlorinator Self-Stand Vacuum 1
10kg/hr (1)
11-4-11 |Chlorine Booster Pump End Suction Volute 1 2.2
D-50 x 0.1m*/min x 50m x 2.2kW (1)
11-4-12 (Chlorine Crane Manual Chain Block 1
3.0t (0)
11-4-13 (Exhaust Fan Unit Fan 2 0.25
10m*/min x 0.25kW (0)
11-4-14 |Chlorine Leak Detector Cl, Gas Leak Detekuter 1
©)
Zone 5 Distribution Reservoir
11-5-1 [Distribution Pump Horizontal End suction Volute 2 45
forKhalishpur Charehat River Ghat|D-150x 4.6m*/min x 34m @
45kW
11-5-2 [Suction & Discharge Valve |Manual Butterfly 4
D-150 (2)
11-5-3 [Check Valve Swing 2
D-150 (1)
11-5-4 [lsolate Valve Manual Sluice 2
D-150 (1)
11-5-5 [Distribution Pump Horizontal End suction Volute 2 55
for Ferry Ghat Power House More |D-150x 2.6m*/min x 70m @
55kW
11-5-6 [Suction & Discharge Valve |Manual Butterfly 4
D-150 (2)
11-5-7 [Check Valve Swing 2
D-150 (1)
11-5-8 [Discharge Valve Motorized Butterfly 2 0.2
D-150x 0.2kW (1)
11-5-9 ([lsolate Valve Manual Sluice 2
D-150 (1)
11-5-10 |Distribution Pump Horizontal End suction Volute 3 55
for DPHE Rupsha D-150x 2.8m*/min x 65m @
55kW
11-5-11 [Suction & Discharge Valve |Manual Butterfly 6
D-150 (2)
11-5-12 [Check Valve Swing 3
D-150 (1)
11-5-13 [Discharge Valve Motorized Butterfly 3 0.2
D-150x 0.2kW (1)
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11-5-14 [lsolate Valve Manual Sluice 2
D-150 (1)
11-5-15 |Inlet Valve Manual Butterfly 2
D-500 (0)
11-5-16 [Suction Header Valve Manual Butterfly 2
D-500 (0)
11-5-17 [Overhead Crane Manual Crane 1
1.0t (0)
11-5-18 [Chlorine Cylinder Cylindrical Convexed Container 4
1000kg (0)
11-5-19 |Weight Scale Load Cell 2
0 to 2.0ton (0)
11-5-20 [Chlorinator Self-Stand Vacuum 1
10kg/hr (1)
11-5-21 |Chlorine Booster Pump End Suction Volute 1 2.2
D-50 x 0.1m>/min x 50m x 2.2kW (1)
11-5-22 [Chlorine Crane Manual Chain Block 1
3.0t (0)
11-5-23 |Exhaust Fan Unit Fan 2 0.25
10m*/min x 0.25kW (0)
11-5-24 |Chlorine Leak Detector Cl, Gas Leak Detekuter 1
©)
12 Overhead Tank
12-1 Isolate Valve Manual Butterfly 4
D-400 (2)
12-2 Isolate Valve Manual Butterfly 10
D-350 (5)
12-3 Isolate Valve Manual Butterfly 6
D-300 (3)
12-4 Isolate Valve Manual Butterfly 2
D-250 (1)
12-5 Drain Valve Manual Sluice 11
D-150 (0)
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Supporting Report 7.2 (2)

1) Water Intake

Outline of Major Facility and Equipment

The outline of major facilities and equipment at the water intake station for the 2025 is as shown in

Table 7.2.1.

Table 7.2.1 Outline of Major Facilities and Equipment in Water Intake

2) Outline of Raw Water Transmission Pipe

The outline of raw water transmission pipe for the 2025 is listed below.

Number of Pipeline:
Diameter:

Length:

Pipe Material:
Flow:

Maximum Velocity:
Pipe Route:

1 line
¢ 1,350 mm
33.0km

DIP (Ductile Cast Iron Pipe)
Pumping from Water Intake

1.0 m/sec

Name Dimension/ Specification No. of Units Remarks
Intake Mouse 6.5 t0 3.9mW X 6.4mL X 1.0mD 1 Stop Log, Inflow Screen
Intake Box Culvert 1.2mW X 6.0mL X 1.0mD 2 v =0.683m/sec
Grit Chamber 4.0mW X21.0mL X 3.0mD 2 v =5.7cm/sec
Pump Well 23.0mW X 6.5mL X5.5mD 1
Pump Room 23.0mW X12.0mL X 5.0mH 1
Intake Pump ¢ 400mm Xlzgéinvi/mln X 38m, . gt:nuotlyby
Power Receiving Equipment 750 kVA 2
Office 7.0mW X 10.0mL 1
Electrical Room/ 12.0mW X 24.0mL 1
Generator Room Generator: 1000kVA 1
Compact Filter 6.0mW X 6.0mL 1
Guard House 3.0mW X 3.0mL 1

W: width, L:length, H: height, D: depth, v: velocity

Gopalganji-Khulna Road and Bahirdia-Baghmara Road

3) Outline of Impounding Reservoir

The outline of major facilities and equipment at the impounding reservoir for the 2025 is shown in

Table 7.2.2.
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Table 7.2.2  Outline of Impounding Reservoir Major Facility and Equipment

Facility Dimension/Spec No. of Unit Remark
Impounding Reservoir 340mWx190mLx12.0mD 1
V=775,200m°
Raw Water Pump » 400mm X 19.1m%min X 18m, 4 duty
110kW 2 stand-by
Power Receiving Equipment 500 kVA 2
Generator 700kVA 1

4) Outline of SWTP

The outline of major facilities and equipment at the SWTP for the 2025 is as shown in Table 7.2.3.

Table 7.2.3 Outline of SWTP Major Facility and Equipment

Facility Dimension/Spec No. of Unit Remark
Receiving Well 4,3mWx18,9mL x4.5mD 1
Hydraulic Rapid Mixer 5.5mWx5.5mLx4.0mD 2 Retention time: 30min
Hydraulic Vertical Flow type 4 Retention time: 30min
Flocculation Basin 15.0mWx12.6mLx4.0mD
Sedimentation Basin Horizontal Flow 4 With mechanical Sludge
14.7mWx70.0mLx4.5mD Scraper
Rapid Sand Filters 9.2mWx9.2mL Filtering rate: 120m/day
. 12
Self-backwashing type
Clear Water Reservoir 20.0mWx30.0mLx4.0mD 2 Retention time: 1hour
Sludge Drying Bed 25mWx50mL 8
Clear Water Pump ¢ 350mm X 17.4m*/min X 50m, 4 duty
210kW 2 stand-by
Main Building 912m?
Chemical 476m°
Chlorine 280m’
Power Receiving Equipment 1,200 kVA
Generator 1,000kVA 2

5) Clear Water Transmission Facility

a) Clear Water Transmission Pipe

The outline of clear water transmission pipe for the 2025 is listed below.

V V V V

b) Distribution Reservoir

Transmission Flow:

Pipe Material:
Pipe Length:
River Crossing:

110,000 m*/day

DIP (Ductile Cast Iron Pipe)

24.6 km

Pipe Jacking Method, Length 390m, Shaft 2 points

The outline of major facilities and equipment at the distribution reservoir for the 2025 is shown in
Table 7.2.4.
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Table 7.2.4 Outline of Distribution Reservoir Major Facility and Equipment

Facility Dimension/Spec No. of Unit Remark
<No.1>
Distribution Reservoir 25.8mWx33.0mLx5.0mD, Retention time: 12hour
3 2
V=8,000m _
Clear Water Pump ¢ 150mm X 3.2m*/min X 56m, 2 duty For Rab Sarani
55kW ] 1 stand-by
Clear Water Pump ¢ 200mm X 5.0m*/min X 35m, 1 duty For Deana West Para
45kW 1 stand-by
Power Receiving Equipment 300 kVA 1
Generator 200 kVA 1
<No.2>
Distribution Reservoir 25.8mWx36.4mLx5.0mD, Retention time: 12hour
3 2
V=9,000m
Clear Water Pump ¢ 150mm X 3.1m3/min X 53m, 2 duty For Mujgunni
45kW 1 stand-by
Clear Water Pump ¢ 150mm X 3.3m3/min X 34m, 2 duty For Ward No.16 Office
30kW 1 stand-by
Power Receiving Equipment 300 kVA 1
Generator 200 kVA 1
<No.3>
Distribution Reservoir 25.8mWx72.8mLx5.0mD, 5 Retention time: 12hour
V=18,000m*
Clear Water Pump ¢ 150mm X 4.5m*min X 34m, 2 duty For Sonadanga Moha
45kW 1 stand-by Sarak
Clear Water Pump ¢ 150mm X 3.7m’/min X 52m, 2 duty For Andir Pukur
55kW 1 stand-by
Clear Water Pump 6 150mm X 2.3m°/min X 72m, 4 duty For South Side of Ward
45kW 1 stand-by No.31 Office
Power Receiving Equipment 500 kVA 1
Generator 400 kVA 1
<No.4>
Distribution Reservoir 25.8mWx20.0mLx5.0mD, Retention time: 12hour
3 2
V=5,000m
Clear Water Pump ® 200mm X 5.1m%min X 33m, 1 duty For Beside of No.7
45kW 1 stand-by Ward Office
Power Receiving Equipment 100 kVA 1
Generator 100 kVA 1
<No.5>
Distribution Reservoir 25.8mWx60.5mLx5.0mD, 5 Retention time: 12hour
V=15,000m*
Clear Water Pump ¢ 150mm X 4.6m*min X 34m, 2 duty For Khalishpur Charehat
45kW 1 stand-by River Ghat
Clear Water Pump 6 150mm X 2.6m°/min X 70m, 2 duty For Ferry Ghat Power
55kW 1 stand-by House More
Clear Water Pump ¢ 150mm X 2.8m°/min X 65m, 3 duty For DPHE Rupsha
55kW 1 stand-by
Power Receiving Equipment 500 kVA 1
Generator 400 KVA 1

c) Overhead Tank

The outline of major facilities

7.2.5.

and equipment at the overhead tank for the 2025 is shown in Table
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Table 7.25  Outline of Overhead Tank Major Facility and Equipment
Facility Dimension/Spec No. of Unit Remark
<No.1>
Overhead Tank 1-1 6 10mx4.0mD,V=300m® 1 Rab Sarani
Overhead Tank 1-2 6 10mx4.0mD,V=300m® 1 Deana West Para
<No.2>
Overhead Tank 2-1 ¢ 10mx4.0mD,V=300m? 1 Mujgunni
Overhead Tank 2-2 6 10mx4.0mD,V=300m® 1 Ward No.16 Office
Overhead Tank 2-3 ¢ 12.8mx4.0mD,V=500m? 1 Sonadanga Moha Sarak
<No0.3>
Overhead Tank 3-1 6 12.8mx4.0mD,V=500m® 1 Andir Pukur
_ 3 South Side of Ward
Overhead Tank 3-2 ¢ 12.8mx4.0mD,V=500m 1 No.31 Office
<No.4>
Overhead Tank 4-1  12.8mx4.0mD,V=500m° 1 Beside of No.7 Ward
Office
Overhead Tank 4-2 ¢ 12.8mx4.0mD,V=500m’ 1 Khalishpur Charehat
River Ghat
<No.5>
Overhead Tank 5-1 ¢ 10mx4.0mD,V=300m? 1 Ferry | Ghat  Power
House More
Overhead Tank 5-2 ¢ 12.8mx4.0mD,V=500m? 1 For DPHE Rupsha

6) Water Distribution System

The outline of water distribution system for the 2025 is listed below.

Table 7.2.6 ~ Outline of Water Distribution System

Facility Diameter (mm) Pipe Length Remark
Distribution Pipe ¢ 400 20 km
Distribution Pipe ¢ 350 30 km
Distribution Pipe ¢ 300 10 km
Distribution Pipe ¢ 250 60 km
Distribution Pipe ¢ 200 70 km
Distribution Pipe ¢ 150 100 km
Distribution Pipe ¢ 100 110 km
Distribution Pipe 675 200 km
Service Connection Pipe ¢ 20 100 km
Total 700 km
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Supporting Report 8.1.3 157 Non-Permanent Revenue Post Establishment for KWASA

PEOPLE’S REPUBLIC OF BANGLADESH
Ministry of Local Government, Rural Development and Cooperatives
Local Government Division
PAS-2 Department

Ref #: LGD/PAS-2/K-1/2007(Part-1)/832

From:
Syeda Sahana Bari
Additional Secretary (PAS-2)

To:
Managing Director
KWASA

Subject: 157 Non-Permanent Revenue Post Establishment for KWASA

Vide Ref:
(1) Ministry of Establishment Reference-SAM/SOB/Team/3(1)/LG-5/91-176, date: 30.10.2000.
(2)  Ministry of Finance Ref- AM/FD/Moni/Khulna/Rev/wasa/2000/401, date: 13.08.2003.
(3) Ministry of Finance Ref- AM (Basto-2)Be:Sch:Ni(LGD)-71/2003/6, date: 16.01.2005.
(4) Ministry of Establishment Reference-SAM/SOB-Sec-5/LG-5/91-221, date: 21.10.2008
(5) Ministry of Finance Ref- AM/FD/Moni/KWASA(Post creation)/2008/225,date: 05.11.2008.
(6) Ministry of Finance Ref- AM (Basto-2)Be:Sch:Ni(LGD)-71/2003/223, date: 13.11.2008.

On reference and order of mentioned letters and memo, we are releasing the approval of establishment
157 non-permanent revenue posts for KWASA under Local Government Division as noted below:
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Designation and # of

Fixed salary scale by

Sl. Posts Implementation sector of Finance Condition and Qualifications
Division
1. Managing Director | e According to contract The post may be filled by contract or
1 (One) Post condition if contractual. deputation according to the appointment
e Officers will continue rules of KWASA.
pay-scale if in deputation
2. Deputy  Managing | ¢ According to contract The post may be filled by contract or
Director condition if contractual. deputation according to the appointment
2 (Two) Posts e Officers will continue rules of KWASA.
pay-scale if by deputation.
3. Chief Engineer Tk. 10700-13100 (Scale —4) |e In case of promotion, B.Sc. Engineering
1 (One) Post or equivalent AMIE (Part A & B),
especially Sanitary Engineering with 7
years experience as Superintendent
Engineer with continuation of 18 years
service experience.
e Same or same post experience in case
of deputation.
4. Secretary Tk. 7200-10840 (Scale —6) |e In case of promotion, required 15 years

1 (One) Post

working experience as a 1* class officer
as well as 7 years as Additional
Secretary.

Same or same post experience in case
of deputation.
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Sl.

Designation and # of
Posts

Fixed salary scale by
Implementation sector of
Finance Division

Condition and Qualifications

Commercial
Manager
1 (One) Post

Tk. 7200-10840 (Scale - 6)

For direct appointment:

e Minimum 2™ class Honors with Masters
Degree in Accounting / Economics /
Business Management from any
reputable university or Chartered
Accountant.

e 15 years experience as executive level in
well-known commercial / industries /
organization / semi-government
organi-zation / government organization
and 10 years experience for chartered
accountant.

For promotion: 18 years 1% class service

with 7 years as chief accounts officer / chief

revenue officer.

Superintendent
Engineer
1 (One) Post

Tk. 9500-12100 (Scale - 5)

In case of promotion, minimum 7 years
working experience as Executive Engineer.

Executive Engineer
2 (Two) Posts

Tk. 7200-10840 (Scale — 6)

In case of promotion, minimum 5 years
working experience as Sub-Divisional /
Assistant Engineer.

Assistant Engineer
4 (Four) Posts

Tk. 4300-7740 (Scale — 9)

In case of direct recruitment, B.Sc in
Civil/Mechanical/ Electrical or AMIE
(part A & B) or equivalent degree from
any reputed university / institute.

e In case of promotion, Diploma from any
reputable institute with minimum 7 years
working experience as Sub-Assistant
Engineer/Estimator.

Medical Officer
1 (One) Post

Tk. 4300-7740 (Scale — 9)

For direct recruitment, MBBS with 2 years
practical experience

10.

Accounts Officer
1 (One) Post

Tk. 3400-6625 (Scale — 10)

For direct recruitment: Minimum 2™ class
Masters Degree in Commerce discipline /
Accounting from any reputable university.
For promotion: 10 years service experience
with 5 years as Accountant / Auditor.

11.

Budget Officer
1 (One) Post

Tk. 3400-6625 (Scale — 10)

For direct recruitment: Minimum 2™ class
in Masters Degree in Commerce discipline.
For promotion: 5 years working experience
as Accountant.

Fixed by the Ministry of Finance vide
reference - MF/FD (Impl.-2)(3) CA-6/89/
(Part-2), dated 24/06/1995.

12.

Assistant Head
1 (One) Post

Tk. 3400-6625 (Scale — 10)

For direct recruitment: Fixed by the
Ministry of Finance vide reference- MF/FD
(Impl.-2) (3) CA-6/89/(Part-2), dated
24/06/1995.

For promotion: 4 years working experience
as Planning Officer.
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Designation and # of

Fixed salary scale by

Sl. Implementation sector of Condition and Qualifications
Posts . L
Finance Division
13. | Revenue Officer Tk. 3400-6625 (Scale —10) | For direct recruitment: 2™ class Masters
3 (Three) Posts Degree. Fixed by the Ministry of Finance
vide reference- MF/FD (Impl.-2) (3)
CA-6/89/(Part-2), dated 24/06/1995.
For promotion: 10 years service experience
with 5 years as Revenue Inspector.
14. | Sub-Assistant Tk. 3400-6625 (Scale —10) | 3 years long Diploma in engineering from
Engineer any reputed polytechnic institute.
8 (Eight) Posts
15. | Steno-typist Tk. 2250-4735 (Scale — 13) |Graduate with short hand and typing speed
3 (Three) Posts 100 & 30 in English and 80 & 25 words in
Bangla.
16. | Administrative Tk. 2250-4735 (Scale — 13) | For direct recruitment: 2™ class Masters
Officer Degree with Honors course.
1 (One) Post For promotion: 10 years service experience
with 5 years as Office Super.
17. | Revenue Supervisor | Tk.2250-4735 (Scale —13) | For direct recruitment: 50% of posts
2 (Two) Post reserved. Minimum 2" class Graduate
Degree with 5 years working experience as
Surveyor/ TAX fixations works. Experience
will be reduced for the Master’s degree
holder candidates.
For promotion: 7 years service experience
as LDA or 5 years as Revenue Investigator.
18. | Foreman Tk. 2250-4735 (Scale — 13) | For direct recruitment:
2 (Two) Posts a) SSC with tread course in electrical
from any reputable technical institute.
b) ABC license holder form the
Government Electrical Licensing
Board.
For promotion: 5 years service experience
as Assistant Foreman or Electrician with 8
years experience of maintaining motor,
starter, electrical sub-station and
instruments.
19. | Store Keeper Tk. 1875-3605 (Scale — 16) |[Minimum 2™ class in HSC or equivalent
2 (Two) Posts degree.
20. | Computer Operator | Tk. 2250-4735 (Scale — 13) | According to the computer personnel
-1 (One) Post Tk. 2250-5505 (Scale — 11) | recruitment rules-1985, it is fixed by the
(Scale-11 will be given on | Ministry of Finance via reference- MF/FD
basis of successfully passing | (Imp-1) (F) -9/85/32, dated 20/04/1985.
of internal training.)
21. | Revenue Tk. 1875-3605 (Scale — 16) |[Minimum 2™ class in HSC or equivalent
Investigator degree.
4 (Four) Posts
22. | Treasurer Tk. 1875-3605 (Scale — 16) [Minimum 2™ class in HSC in commerce
1 (One) Post background or higher degree.
23. | Head Clark Tk. 2100-4315 (Scale — 14) | For direct recruitment, Graduate degree.

2 (Two) Posts

For promotion: 5 years service experience
as LDA cum Typist / Revenue Investigator.
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Finance Division
24. | Draftsman Tk. 1875-3605 (Scale —16) |HSC  with  diploma/draftsman  course
1 (One) Post completed from any reputable institute.
25. | Accountant Tk. 2250-4735 (Scale — 13) | For direct recruitment, Graduate degree in
1 (One) Post commerce faculty.
For promotion: 5 years service experience
as UDA.
26. | Lower Division | Tk. 1875-3605 (Scale —16) | For direct recruitment, HSC degree with
Assistant (LDA) typing speed 30 in English and 25 words in
6 (Six) Posts Bangla.
For promotion: HSC pass and 2 years
service experience as 4™ grad with typing
speed 30 in English and 25 words in
Bangla.
27. | Assistant Tk. 2100-4315 (Scale — 14) [Minimum 2™ class graduate in commerce/
Accountant business background. Experienced
2 (Two) Posts candidates will be privileged.
28. | Store Keeper Tk. 1875-3605 (Scale — 16) |HSC pass.
1 (One) Post
29. | Compounder Tk. 2100-4315 (Scale —14) [Minimum 2™ class HSC in science
1 (One) Post background  with  compoundership  or
certificate course from a government /
reputable institute as well as 5 years
experience in related service.
30. | Tracer - -
2 (Two) Post
31. | Surveyor Tk. 1750-3300 (Scale —17) |SSC with certificate course in surveying
2 (Two) Post from any other reputable institute.
32. | Electrician Tk. 1875-3605 (Scale — 16) |Direct recruitment, HSC pass with valid BC
4 (Four) Posts license from Electrical Licensing Board.
33. | Head tube-well | Tk. 1875-3605 (Scale — 16) |Mechanical / Electrical certificate course
Mechanic from government or any other reputable
2 (Two) Posts institute as well as 5 years experience in
related service.
34. | Pump Operator Tk. 1875-3605 (Scale — 16) | In case of direct recruitment: HSC pass with
30 (Thirty) Post 5 years experience in pump / electric motor
/ internal combustion / engine sector.
For promotion: 5 years experience as
master-roll pump operator.
35. | Lift Operator -3 | Tk.1625-2905 (Scale —18) | In case of direct recruitment: HSC pass with
(Three) Posts 2 years experience in water treatment plant
filter operation sector.
For promotion: 5 years experience as
Assistant Filter Operator.
36. | Plumbing Mechanic | Tk. 1625-2905 (Scale —18) | In case of direct recruitment: Class VIII

4 (Four) Posts

pass with 5 years experience as Assistant
Plumbing Mechanic/ Assistant Pipeline
Mechanic.

For promotion: 5 years experience as
Assistant Plumbing Mechanic.
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Finance Division
37. | Assistant Pump | Tk. 1625-2905 (Scale — 18) | In case of direct recruitment: HSC pass with
Operator practical experience in internal combustion
30 (Thirty) Posts engine sector.
For promotion: SSC with minimum 3 years
experience as 4" class service.
38. | Cash Sarker Tk. 1625-2905 (Scale — 18) |2 years working experience with SSC pass.
1 (One) Post
39. | Nurse - Direct recruitment.
1 (One) Post
40. | MLSS Tk. 1500-2400 (Scale — 20) | Class VIII pass.
15 (Fifteen) Posts
41. | Guard Tk. 1500-2400 (Scale —20) | Class V111 pass with good health.
2 (Two) Posts
42. | Sweeper/Gardener- | Tk. 1500-2400 (Scale —20) | Class VIII pass with good knowledge in

4 (Four) Posts

gardening.

Terms and Reference:

1.

Government has no financial responsibilities for these posts and the organization will fulfill

salaries from own fund.

Must  maintain

the Ordinance of

the Cabinet

Ministry vide reference No.

MPB/K:B:S:/KPG-11/2001-111, dated 03.05.2003.
Must maintain all decorum of governmental ordinances for reserving all posts.

KWASA must take approval each year from the Finance Department to renew these 157
nonpermanent posts.

The 114 Khulna City Corporation staffs are working in different posts in water section will
must absorbed against 157 created posts for KWASA.

Nurse / Sweeper / Gardener / Guard will be calculated as contingency staff.

The salary scale fixed by the Implementation and Rules Section of the Finance Department, as
well as the qualifications will be kept as mentioned in the recruitment procedure and

according to that the recruitment rules to be submitted.

Must maintain the terms of vide reference 1-6 letters.

Signed
(Syeda Sahana Bari)
Additional Secretary (PAS-2)
Phone # 7160370.
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