Table 2.5.3 Summary of Questionnaire Survey on Operation and Maintenance of River Structures (1/2)

No. | Divisional Office | Zone Prepared by No. Summary of Response
Pjts | Flood Warning| OM Manual | Need of FFWS| Avoidable
Damage by
1 |Bogra NW_ Md. Mukhlesur Rahman | 2 Partly None ? 50.0%
2 |Sirajganj NW |Md. Abdul Hamid, 1 Received Ready Necessary 30.0%
Md.Nizamul Hague
Bhuivan, Tanan Kumar
37IBRE,; O&M " . -+ INW/ [Tapan Kumar Satia .~ | 2 | 'Received. .| Instruction .| Necessary | ' 90.0%
4 |Pabna NW |Md. Kamalur Rahman 1 | Notreceived None Not necessary|  50.0%
Talukder
5 |Bera NW
6 - [Barisal.. i <18 - IMd. Akhtar Husain, EE | 2" | "Received -} - None - : |" Necessary -]::55.09% "
7 {Patuakhali S
8 |Barguna S Md. Shajhan 17 Received None Necessary 80.0%
Md.Abdul Malek Mia
i e 18 IMd e Abdul Baset Sarker |- 2] - *Received | - None:i |- Necessary: )7 45.0%
9 |Dinajpur N Md. Afsur Ali 12 | Sometimes | Partly ready | Necessary 27.5%
Md. Amjad Hossain by Pijt
10 |Bhola-1(5.D) b Shelim Ahsan 2 Received None Better than 20.0%
nothing
Bhola, S.D, 1I
Rangpur
3¢ |Gaibandha ~ |Md. Mokhlésur Rahman | - ?-:| Notreceived | .. "None'. 1. Necessary-: |7:75.0%
Kwigram - ‘
Laimonirhat
Dalia, Nilphamari
Nilphamari No mentioned 2 | Not received None Necessary 50.0%
Shsrierndr el s N [MdE Y easis Al o 2t 02 Sometinges. L~ None - =} Necessary -] = 75,096 &
Shedpur, Nilphamart
19 Md. Shahid Hossain 4 | Not received None Necessary 27.5%

Thakurgaon

Chowdhury

- |Md Mozaffar- s 0 =20 | Not received ] - Nonet Db Necéssary'™ 12 80.0%:%
g - -[Md.‘Golam:Sawar ... | 27 |:Notreceived.|.: . - None.. + [ Necessary. | --90.0%
20 |Panchagar Md.Matiur Rahman 4 | Not received None Necessary 15.0%
21 Moulvibazar Kaji Abu Bakar 11 ! Sometimes Nene Necessary 30.0%
Siddique, Siddiqur
1227 Snargonj " +|Sunil Baran Debny 2] -Received~ |:+- None’~ j ~Necessary.- | 20.0%
23 |Slhet
24 [Hobigonj
225 Tangail i, = 2 ISyediAbsan AliC sk 25 V2 - Not received- |+ o ‘None ~Necessary - |+ 50.0%
26 _|Jamalpur
27| Netrokona'’, s MazAbdul Bato v |24 | 'Notreceived- | 5 None . §- Necessary=:{..
28 |Mymensingh TAKM: Azheral Islam- [ 2| Not received | - w7 Necessary -}
29 |Cht. 1
30 {Chtll
31 (Comilla
32 |Ghumati
33 |Faridpur SW
34 |Ramgamati SE
35 |Luxmipur SE
36 |Naokhali SE  |S.M. Ataur Rahman 2 Sometimes None Necessary 55.0%
37 |Cox's Bazar SE  [Shambha Nath Biswas 1 | Not received None Better than 25.0%
nothing
38 {Feni NE |7 1 Received Ready Necessary 70.0%
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Table 2.5.3 Summary of Questionnaire Survey on Operation and Maintenance of River Structures (2/2)

No. | Divisional Office | Zone Prepared by No. Summary of Response
) Pjts | Flood Warning| OM Manual | Need of FFWS| Avoidable
Damage by

39 |Dhaka O&M-I C Md. Mokibur Rahman/ | 4 Received None Necessary 50.0%
Mashiur Rahman / LM.
Reazul laasan/ Ashraf
Jamal

40 [Dhaka O&M-II C Md. Sajidul Rahman 1 7 ? Necessary 60.0%
Sarder

41 [Rajbari SW

42 |Gopalgonj SW

43 [Madaripur SW  [Md. Nazrul Islam 4 ? ? ? 50.0%
MD.Mainnddin

44 |Saritpur SW

45  |Khulna-I O&M SW |Proddyut Kumma Saba 11 | Sometimes None Necessary 31.0%
Md.Lutfor Rakman
Ensrdyut Kr.Saha

46 [Khulna-1I O&M SW

47 |Satkhira-I O&M SW

48 [Satkhira-Il O&M  [SW

49 |Bagerhat SW |Rezaul Mustafa 9 | Sometimes None Necessary 30.0%
Ashafudula Md. Abdul

50 {Jessore SW

51 |Narail SW

52 |Nababgonj NW

53 INaogaon Md. Afzal Hossain 10 § Sometimes None Necessary 21.0%

54 Natore Md. Sanaullah, 7 Received None Necessary 80.0%

Md.Montezer Rahmap

Md Abu Bake Khan

: “-7] 7 55 |Md:Mohsin Shaik”

56 |Magura SW

57 |Thenaidah SW

58 |Chuadanga SW

59 [Kushita SW

60 [Chandpur Amanuilah 1 Received Ready Necessary 80.0%

A Interviewed Number of OM 14 Rate of 23.3%
Divisional Offices Interviewed

B Received Responses Number of OM 21 Rate of 35.0%

‘ Divisional Offices Response
Total (A+B) Interview + Responded | 35 58.3%
Total Number of Projects| 107
Evaluation Positive answer /Highest i1 4 28 90.0%
Negative answer /Lowest 10 25 1 15.0%
Medium answer 14 6 6 51.3%
Notes:

1. Flood warning message: Received / Sometime received / Not received

2. OM Manual for emergency operation: Ready / Under preparation / No Manual / Instruction only

3. Need of FFWS: Necessary / Better than nothing / No need

4. Avoidable damage by FFWS: Mitigation of flood damage by FFWS in %, rate of avoidable damage to total damage

5. ?:Noresponse

6. Evaluation Flood warning OM Manual FFWS Avoidable

Damage

Possitive answer /Highest
Negative answer /Lowest

Medium answer

Received
Not received
Others

... From interview survey only, but no response to questionnaire survey
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Ready
None
Others

Necessary  Maximum
Not necessary Minimum

Others

Average



Table 2.6.1 Historical Performance of Losses and Damage by Flood in Bangladesh

Affected Area Flood Damage
Sharen Exchange
Year (km?) | Total Area [N OPPEMS Minion Tk | Million USS lﬁ;‘;&
@ (xk

1954 36,800 24.9 112 1,200 343 3.5
1955 50,500 34.2 119 1,230 351 3.5
1956 35,400 240/ NA. 900 257 3.5
1957 N.A. NA. N.A. N.A. N.A. N.A.
1958 N.A. N.A. N.A, N.A. N.A. N.A.
1959 N.A. N.A. N.A. N.A. N.A. NA.
1960 28,400 192] NA. N.A. N.A. N.A.
1961 28,800 195]  NA. N.A. N.A. N.A.
1962 37,200 252 117 560 140 4.0
1963 43,100 292  NA. N.A. N.A, N.A.
1964 31,000 210{ NA. N.A. N.A. N.A.
1965 28,400 192  NA. N.A. N.A. NA.
1966 33,400 226 NA. N.A. N.A. N.A.
1967 25,700 174] N.A. N.A. N.A. N.A.
1968 37,200 252 126 1,160 290 4.0
1969 41,400 28.1 N.A. N.A. N.A. N.A.
1970 42,400 28.7 87 1,100 220 5.0
1971 36,300 24.6 1200 NA. N.A. N.A.
1972 20,800 14.1 N.A. N.A. N.A. NA.
1973 29,800 202]  NA N.A. N.A. N.A.
1974 52,600 35.6 1,987 28,490 2,849 10.0
1975 16,600 11.2]  NA. N.A. N.A. N.A.
1976 28,300 192 NA. N.A. N.A. N.A.
1977 12,500 85/ NA. N.A. N.A. NA.
1978 10,800 73]  NA. N.A. N.A. N.A.
1979 NA. N.A. N.A. N.A. N.A. N.A.
1980 33,000 24] NA. NA. | NA N.A.
1981 N.A. N.A. N.A. NA. . NA. NA.
1982 3,140 2.1 N.A. N.A. N.A. N.A.
1983 11,100 751 NA N.A. N.A. N.A.
1984 28,200 19.1 N.A, N.A. N.A. N.A,
1985 11,400 7.7] NA. N.A. N.A. NA.
1986 4,600 3.1 N.A. N.A. NLA. N.A.
1987 57,300 38.8 1,657 35,000 875 40.0
1988 89,970 61.0 2,379 100,000 2,500 40.0
1989 6,100 4.1 N.A. N.A. N.A. N.A.
1990 3,500 24 NA. N.A. N.A. N.A.
1991 28,600 19.4] N.A. N.A. N.A. NA.
1992 2,000 14| NA. NA. N.A. N.A.
1993 28,742 19.5] N.A. N.A. N.A. N.A.
1994 419 03] NA. N.A. N.A. N.A.
1995 32,000 217  NA. N.A. N.A. N.A.
1996 35,800 243 NA. N.A. N.A. N.A.
1997 N.A. N.A. N.A. N.A, N.A. NA.
1998 100,250 67.9 918 160,000 3,556 45.0
1999 32,850 23] NA. NA. N.A. N.A.
2000 35,700 242 NA. N.A. N.A. N.A.
2001 4,000/ 271 NA. N.A. N.A. N.A.

Source : FFWC and News in published in the Daily Ittefag

Note : Total land area of Bangladesh is 147,000 km?
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Low Land

1.8m

Boro (overlap)

B. Aman

Table 2.6.2 Suitable Crops by Land Class and Flood Depth
Suitable Crops
Land Ciass Flood Depth KhanifT Kharifdl Remarks
B.Aus, HYV Aus,
. Jute,  Sugarcane, | HYV Amon, L.T.
High Land Up to 0.3m HYV Boro | Aman
{overtap)
Medium High 03-09m B.Aus, Jute, HYV LT Aman 03m up to for HYV
Land Boro (overiap) Boro
1. Rate of rise & fall of
flood level have to
be gradual.
: 2. HYV Boro grown on
Medmum Low Mixed Aus Aman, Mixed Aus Aman, these types
0.9 -1.8m HYV Boro : X
Land B.Aman continue up to K-I and
(overlap) .
require that
flood-depth do not
exceed 0.3m up to end
of May
Greater than | B. Aman, HYV

Source: Agricultural Division of BWDB.

Table 2.6.3 Feature and Average Damages of House 1ypes by Material of
Construction in Urban Area
Type Life Span Roof Wall Floor Average Damage Cost
(Year) TUrban Rural
Pucca :

(Permanent 50 Concrete Brick | Cement/Mosaic 35,000 25,000
House)

Semi-Pucca 20 CYHTile/Wood | Brick | Cement/Mosaic 20,000 15.000
Katcha - 15 CI/Tile/Wood | C.I Cement/Mosaic 4,000 2,000
Kacha 5 g‘:;fffaw Mud %’I]‘;‘; é Bamboo/ | 3 500 1,800
Thupris Thach/Leaves

/Waste Mud / Debris /
(T;Irgisg?ry I or less Materials, Mud Polythene 1,000 500
Polythene
Source: 1. GOB and ADB Housing Sector Institutional Strengthening Project

2. The 1998 Flood : Impact on Environmental of Dhaka City, Department of Environment,

TUCN-The World Conservation Union, Ministry of Environment and Forest, Bangladesh Country
Office.

Note : 1.

The average damage cost for urban area was up dated by the JICA Study Team

2. The average damage cost for rural area was estimated by the JICA Study Team
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Table 2.6.4 Flood Damages by District(Zilla} in 1998 (1)
- Houses, Death and Agricultural Sector (Crops :Area)

Name of Namé o f Zilz | Total Arca AN;;: ::efd :j;-‘ic tuefd ’_ Affected Homestead Nowof Damagesl in Agriculmural Sector (Aé;;a;l;a}
Drvision (District) (ha} Family (Person) Partially | Fully Total Death Rice Jute [Vegetable| Trees Crops Total
Barisal |Barguna 183,200 0 0 0 0 0 0 23137 9 400, 0 563 3,100,
Barishal 279,000] 146,888 646,452 32,012| 75,016 107,028 148 76,983 0) 1,074 1,200 5,025 84,282
Bhola - 340,300 14,400 254,707 8,157 33,403 41,560 1 7,169 0 O 100 500 7,768
Thalakati 75,800 0 4] G 0 0] 0| 13,087 0 380 50 1,640 15,657
Patuakhali 320,500 [y 4] 0 0 0 0 4,853 G G 50| 0 4,943
Firozpur 130.800 74,3004 445,802] 21,243 23,889 45.132, 4] 23,953 G 485 600 904 25,942
Subtotal- A 1,329,600 235,388 1,346,961} &61.412| 133,308 193,720 19| 128,222 o.00 2,839 2,000 8,432 141,693
Chittagongi Bandarban 448,000 2 1,805, 0 500 5084 0 10 0 & 0 1 27
Brahmanbaria 192,700 252,476| 1,379,523 25,054} 165,689 194,743 52| 53,804 2,791 524 1,500 976 59,595
Chandpur 170,400 300.554] 1,393113] 30,145] 173,432 203,577 40; 50,969 629 546 1,500 1,016 54,660
Chittagong 528,500 140,000 380,000 ¢! 19,580 19,580 11 4,532 0 147 100 173 4,952
Comilla 308,400 3209771 1,477,450 45,395] 158,590 207,985 74| 102,643 1,302 1,143 1,500 2,131 108,719
Cox's Bazar 245,200 0 331,400 0 0 Q [ 2,038 0 173 100 323 2,634
Feni 92,800 118,000 470,000| 13,861 31,176 45037 0 4,109 0 284 50 499 4,852
Khagrachar 265,900 0 o 0 "] 0 0 §6 0 29 Q 54 349
Lakshmipur 145,600 120,854 715954 3,766| 37,625 41,391 1] 483% 0] 1i3 900 2,210 51,615
Noakhali 367,100 86,350] 531,533 g] 15830 13,830, O 15,742 G 683 504 1,565 18,040,
Rangamati 611,600 27,393 126968!  9,390| 11,850 21,240 6 537 0 0 0 0 537
Subtotal- B 3,377,200% 1,406,404 6,807,746 | 135,611} 614,272 740,883 200| 282,842 4,722 3,658 3,700 3,958 305,880
Dhaka |Dhaka 146,400 455,176| 3,038,867 31,069} 20,713 51,782 125 22,144 1,477 3,237 1,100 8,037 35,995
Faridpur 207,200 115,463 531,574] _23,360] 101,851 125,211 20] 33,667 19 1,662 165, 3,983 39,496
Gazipur 174,100 0] 563,350 3572 9,154 12,726] 20] 24,634 814 1,165 300 2,171 29,084
Gpopalgang i 49,000 150,108 751,805 17,276 54,574 71,850 5| 42,085 0 1,753 900) 3,267 48,005
Jamalpur 203,200 229135 1,132,620 17,088] 44,426 61,514 18] 44,452 3,103 999 900 1,862 51,316
Kishoregani 263,900| 154,586 121.167] 17,234] 79,380 96,614 33] 22,465 478] 1,390 sco| 2743 27,976
Madaripur 114,500 191,660] 1,035,000 87,000 6£3,000 150,000 51 31,045 140 1,358 1,000 2,530 36,074
Manikganj 137,800 86,635 776,923| 25,692 48,133 73,825 50 38,022 305 1,290 1,100 3,263 43,980
MMunshigan] 95,500 112,783 504,249 7,078 63,212 70,290 44| 3,502 274 887 800 1,654 13,117
Mymensingh 436,200 263,550 1,057,320]  4,510| 23,749 28,259 29 49,792 1,260 1,546 900 2,881 56,379
Narayanganj 75,800 251,349] 1,512,797 7.445) 127,865 135,310, 25 11,144 346 1,888 800 4,662 18,840,
Narsingdi 114,100 135,108 715,755  4,633] 36,829 41,462} 15| 38,541 1,260 3,006 1,100 1,852 51,795
Netrokona 281,000 50,152 254,060 3,692 11.663 15,355 9 16,619 27 124 300 230 17,300
Rajbar: 111,900 36,801 178,061 3,285 9,870 13,155 16] 26300 564 1,745 300 3,250 32,659
Shariatpur 118,200 153,351 787,621| 73,786 82,158 153,945 64| 33,413 1,883 841 735 1,567 38,449
Sherpur 1364000 71,776 33gses]  1L737] 7,008 8,745 6| 28033 448 565 g00[ 1,054 30,899
Tangail 341,400 127,229 637,374 7,797 47,478 55,275 23] 54952 651 1,514 1.000 2,822 60,579,
Subtotal- C 3,111.700| 2.584,870| 14,663,311 | 336,254 | 831,004 1167318 358 | 526,811 13,097 | 24.971] I13660| 53,868 632,347
Khuina |Bagerhat 396,000 49,011 268,750 ] 11,504 11,504 8| 24,389 4 325 300 606 25,600,
Chuadanga 115,800, 32,613 133,680 3,000 11,100 14,100 i 8,889 o 767 50 1,428 11,134
Jessore 256,700 O 0 0 0 o 0 2,808 0 70 Q 129 3,007
Jhenaidsh 196,100 0 0 0 0 O] 0 3,297 0 46 O 87 3,430
Khulna 439,400 0 0] 0 9 9 0 0 0 0 O 0 0
Kushtia 162,000 115,028 555,601 24,261 125,449 149,710 157 18,080 7 1,372 600, 2,556 22,615
Magura 104,900 18,330 110,060 ¢ 0 0 0 5,022 58 i24 30 230 5,464
Meherpur 71,600 0 0j G & 0 0, 4,229 0 363 100 675 5,367
Naril 99,000 0 75,030 ¢l 10,341 10,141 2 12,038 0 33 300 164 12,810
Satkhira 385,800 0 0 0 0 0 0 0 0 0 0 0 0
Subtotal- 2,227,30G| 215982) 1,143,101 Z7.261{ 158,194 185455 26{ 28732 2] 3,135 2330 5,875 80,427
Rajshahi [Bogra 292,000 54,647 266,508] 42881 20,770 25,058 5| 43,723 2,382 217 1,000 1,044 48,365
Dinajpur 343,900 0 0 0 0 q o 20,795 0 38 200 591 22,224
Gaibandha 217,9CC 0 538,487 19,318 41,588 60,516 14]  4B.473 1,710 234 1,200 1,738 54,056
Joypurhat 96,560 17,124 84,752 237 2,105 2,342 O 3,561 33 203 200 379 6,378
Kurjeram 220600] 6260l 359784 21.170] 58387 79,557 o 37853 1139 g39] 1000 10821 4193
Lalmonirhat 124,200 10,555 46,763 840 6,117 6,957 0 5,625 0 37 200 68 3,930
Naogaon 343,500 28,140 117,958 2,500 8,057 10,557 4] 53,967 39 455 1,500, 849 56,851
Naotore 188,500 56,600 305,164] 3,919 20,132 26,051 2| 34,436 6l 611 1,000, 1,138 37,266
MNawabganj 176,200 188,458] 1,186,314 90,816 56,077 146,393 24| 66,588 221 1,706] 12,006 3,178 83,693
ilphamari 164,200 12,680 63,500 48,125] 431,015 89,140 1§ 32831 0 22 900 a1 33,794
Fabna 237,100 45,145 283,338 31,525! 80,882 112,407 2} 36,396 122 3,749 1,200 9,349 51,316
Panchagath 140,400 Y 0, 0 0 0 0] 8,165 6 243 120 589 9,128
Rajshehi 240,700 13,564 341,698 33,021 45,771 78,792 10, 8,230 0 S08 800, 1,692 12,690
|Rangpur 230,800 5,877 44,0531 2,402 686 3,088 1] 35,428 45 166 1,000 310 40,949
| Serajganj 249,800 385,768] 2,000,859 140,500 284,645 425,145 25| 67,105 1,575 2,084 1,200 4,855 76,819
Thakurgaon 180,900 0 0] Q 9 0 0] 14176 4 552 500) 1,103 16,431
Subtotal- E 3,451,200 968.818| 5.639,178| 400,661 | 666,242 1,066,903 97| 524,432 7,374 | 12,7691 24,720| 28,507 397,802
Sylhet |Habiganj 263,600 196,490 797,110] 12,510 25,136 37,646 12 43,524 s 153 500 286 44,863
Moulvi Bazar 279,900 33,867 161,760 1,959 12,331 14,290 0 6,239 0 1,007 300 1,014 8,560
Supamgani 367,000 69,943 279,678 4,093 7,320 £1,413 5| 23,599 0 408 700 760 25,467
Sylhet 348,900 0 57,500 810 2,448 3,258 0 36389 0 1,060 500 1,000 38,889
Subtotal- F 1,239,400 300,300 i295048| 19,372 47,235 60,607 I7| i08,751 g 2,568 2,400 3,060 117,779
Grand Total (4-F) 14,756,400] 5,711,962| 30,896,345| 980,571 2,449,315] 3,429,886 518(1,650,810] 25258| 49,960| 50,000 103,900 1,884,928

Source : Report on Bangladesh Ficod 1998 (Chronology, Damages and Reponse), Management Information & Monitoring (MIM) Div. DMB
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Table 2.6.5 Flood ﬁamages by District(Zilla) in 1998 (2)
- Agricultural Sector (Crops: Ton & Taka)

Name of | Name of Zila Damages in Agricullural Sector{Production Loss:Ton) Damagzes in Agricuitural Sector (Lag Taka)

Division (Dristrict) Rice Jute Vegetable Trees Other Crops Total Rice Jute Vagetable Trees Other Crops Total
Barisal [Barguma [ 0 4,000; 0] 2.815] 6.815] 299 0) 160] 0j 113 572
Barishat 114,589 4 10,740) 6,000 25,125 156,454 17467 0] 430) 300 1,005 19,202
Bhola 11,599 0) o 500)] 2.500; 14, 555] 1341 0) 0 23] 100} 1.968)
Jhalakati 19.442] ) 8.300] 259, 8,209 36.6%2) 2946 o 352 13 328 3.639
Patuzkhali 0 0) o 250 i 250) 685 0 d 13 0 658]
Pirczpur 32,175 0) 4,850 3.000] 4.520) 44,515 5.095 0! 194] 1504 18] 5,620,
Subtotal- A 177,806 0 28,350 10,000 43,160 259,336 28334 0 1.136 500 1.726 31,696
Chiltagong |Bandarban 9| 0 60 O 55 124 2| 0| 2] 0] 2| 6|
Brahmanbaria| 56,723 5.023] 5,240 7.500] 4,880 78,366 8,687 482) 210| 375 155 9.948)
Chandpur 57,638 1.132] 3,460 7,5004 5.08¢] 76,503 8.508 169 215 375 203 9,714
Chittasong, 3.022 [\ 1,470) 500 8§65 5.857| - 703 0] 5 25] 35| 822
Comilla 109.571] 23441 11,430) 7.500 10,655] 141,500 17,188 225 457| 375 426! 15,631
Cox's Bazar 1.734) 0 1,730 500 1,615 3,579) 401 9 69 25 65 539
Fenl 3,248] 0] 2.940] 250 2498 8,933 4% 9 118) 13 100, 879
Khazrachad 3—lf 0] 290 0) 270 551 10 ol 12] 1] 11 32
Laksh £5,528] [ 1,130 4,500 11,0501 82,608 10.059 9 45) 225) 442 10,771]
Noakhali 20,144 Y 6,330 250) 2.825 35.049) 3.176 ) 273 13 313 3.775]
Rangamati 600) 9 [V 0! 5 &05} 95 0 ) 0] 9) 95
Subtatal- B 318,646 8,499 36,580 28,500 44,795 437,018 49.788 316 1,463 1,425 1,792 55284
Dhaka [Dhaka 24,936 2,659 32,37 5,500 40,185 105.650] 3,784 255| 1,295 275) 1.607] 7,217
Faridpur 38.318) H 16,620, 825} 19,915 75,712 5.751 El 665} 41 797 7,257
Gazipur 31,331 1,465] 11,650 1,500 10,853 56,801, 4.31% 141 464; 75 434 5,935
G 1 43,970 g 17.530) 4.5001 16,2351 §2.335 6,611 ) 01 25 653 3,190
Jamalpur 60,215 5,585 5.990)] 4,500, 9,310] 59,600 2,331 53¢ 400) 2235} 372 10,564
Kishoreganij 27,491 860; 13,500 4,500, 13,715 60.467] 4.325 83 556 225 548 5,736]
Madaripnr 33.128 252 13.580) 35,000, 12,650} 64,610 4.983 24 543 250/ 506 6,306
Manikganf 39.345 549 12,900} 5,500, 16,315 74,613 5920 53 51§ 275) §53) 7.417]
Munshigan 9,502] 453 8,370 4,000 .27 31,13¢) 1,425 47] 355 200] 331 2,353,
Mymensingh 65,455 2,268 15,460} 4,500] 14,403 105,088] 10.635 213 618 235 576 12,277
Narayangani 12,691 623 18.330; 4.009) 23,319 58,504 1918 S0) 755 200; 932 3,566,
Narsingdi 55,454 2,268 30,060 5.509)] 35,460 132,784 8,521 218 1,202 279) L.578 11.794)
Netrokena 23,760 49 1,240 1,500 1,150 27,699 3730 3 30; 73 46 3.905]
Rajbari 35,154 1,015, 17,450 4.000] 16,250 73,869 5.288 &7 658, 209 €50 6,934
Sharialpur 35.593 3.407, 8,410] 3.675 7.835] 58,922 5,386 327 336] 184 313 6.547|
[ Sherpur 43,42]] 803 5,660 4,000 5,270 59,154 £.630 7 226 200) 210 7,344
Tangail 70,269 1,244; 15.140) 5,000 14,110] 105,763, 10,791 119 606; 2501 564 12,331
Subrotal- C 653.081 23,575 249,710 68,000 269,340 1,263,706 99,853 2,263 9,988 3,400 10,772 126277
Khulna  |Bagerhat 37.740 0, 3,250] 1.500 3.030 45,520 5.661 0 130 75 121 5,987
Chuad: 14,503 0) 7.670) 250 7,140] 29.963) 2236 0 307' 13 286 2.340]
Jessore 4,280 0 700] 0 643) 5,625 642 9 Zj 0] 26} 696]
Jhenaidah 5,836 [ 460) 0 435) 6,731 875 0] 18} 0 17 911
Khulna 0 0 “0) ) 0] 0 0 ) 0f 0 0} 0)
Kushlia 27,581 13 13.720) 3,090 12,780, 57.094) 4,137 1 Sa5) 15, 511 5.348
Magura 7721 104] 1.240; 150, 1,150) 10,363 1,158 1) S0l 8| 46 1,271
£,749; [y 3,630, 300 3,375 14,254 1,042 | 145 Z5) 135 1,318
Naril 16,685 0 880| 2,500 820} 20,865 2,500 0 a5 123 33 2,693
Satkhirz 0 9 9 Q) 0 4 0 0} 9 9 0 0
Subtoral- D 121,476 117 31.550 7,900 29,375 199,418 18,222 11 1,262 395 1,175 21.065
hah Bogra 71,190 4,258 2,170 5,000 5,220 87,868 10.67%: 412 37 250 209) 11,624
Dinajpur 37,431 i 350 4,000 2,955 34,766] 5615 0} 15 200} 118 5.948]
Gaibandha 72,263 3.078) 9,340 £.000) 8.593] 99,376 11,259 255, 374 200] 48] 12,576]
Joypurhat 5,643 59 2,030, 1,000 13951 14.627| 1.474 4] §1 30 76/ 1,687
Kurigram 52,716 2,050 8,390, 5,000 5,41 73,566 8.460 197 336 250 218) 9,459
Lalmenirhat 9,848 9 370] 1,000 340, 11,558 1,499 0 15 50 12 1.577|
Naogaon 82,123 144] 4.550] 7.500) 4,245 98,562 12430 14 1824 375 170] 13,170,
Naotore 44,190} 119 6,11 5,000, 5,650 61,109 6.649) 13 244 230] 228 7.3811
Nawzbeanj 100,152 398 17,060; 60.000; 15.390f 193,540) 15.02% 33 682 3.000, 636 19,385
Nilphamari 58,226 0 220] 4,500 205} 63,151 8.745 0] 3 225] § 3.537|
Pabna 42.674 220 37,499 6,000] 45,245} 135,629) 6417 21 1,500 300, 1,970] 10,207]
Panch h 14,566 11 2,480 600, 2,543 20.60]] 2,189 i 99 30] 118 2.437]
[Rajshahi 13,471 0] 9.089)] 4,000, 8.460| 35,011 2021 [ 363 200, 333 2.922]
{Rangpur 63,993 3 L660| 3,000, 1.550) 72284 9.650 8 69 250) 62] 10,036
mg,m_] 85.418} 2,835 20,849 6,000 24,275 139,368 13,133 27y 834 300 971 15,510
‘Thalurgaon 25,457 0] 5,920 3,000] 5,515 39,887 3.323 Y 237| 139 221] 4,430
Saub -E 783,396 13,273 128,030 123,600 142,535 1,150,894 119,070 1,274 5,124 6,180 5.701 137,349
Sylhet  {Habig; 48,686} 0 1.539)] 4,500 1.430 56,146 7.392 ) &1 225§ 57| 7,735
Moulvi Bazar §.072| 0 10,070) 1,500 5,079 24,713 1,335 0 403 75 203 2.016]
Su.namvﬂ]j 30,768 0] 4,080] 3,500] 3.500] 42,143 4,733 0] 163 175 157 5,223
Sylhet 39,971 0] 10.000f 2,500 5.009) 57471 6,336 ) 400) 129 200) 7.061
Subtotal- F 127,497 L] 25,680 12,000 15,300 180,477 19,796 0 1,027 600 612 22,035
Graed Total (A-F) 2,181,301 45,964 500,000 250,000 544,505 3,521,870 335,061 4.364 20.000 12,500 21.779 393,704

Source : Report on Bangladesh Flood 1998 (Chronology, Damages and Reponse), Management Information & Monitoring (MIM) Div. DMB
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Table 2.6.6 Flood Damages by District (Zilla) in 1998 (3)
- Agricultural Sector (Livestock: Affectecd and Died Heards)

Name of | Name of Zila Damages in Livestock Sector (Affected Heads) Damages in Agricultural Sector {Died Heads)
Division (District) Cattle Goats Poultry Total Cattle Goals Poultry Total
Barishal |Barguna 0 57 23 34 114
Barishal 10,000 0 30,000 40,000 63 57 603 123
Bhola 1,190 638 2021 10,849 %0 196 3,510 3,796
Pirozpur 31,150 16,750 57,000 104,900 52 126 22,155 22,333
Sub total- A ' 42,340 17,388 96,021 155,749 262 402 26,302 26,966
Chittagong [Bandarban 2,399 £35 390 3,944 16 20 420 456
Brahmanbaria 251,528 155,730 1,130,696 1,537,954 118 105 5,487 5710
Chandpur 228,522 81,179 1,207,671 1,517.372 118 322 75,601 76,041
Chittagong 624 1,160, 5,768 7,552 4 0 5,078 5078
Comilla 462,996 169,687 1,395,557 2,028,240 397 340 7,128 7,865
Cox’s Bazar 1,027 70 0 1,097 56 o4 738 888
Feni 96,021 20,600 453,238 569,859 0 Q 625 625
Lakshmipur 43,870 14 150,000 193,884 12 14 86 112
Noakhali 51,500 51,000 227,000 329,500 10 g 50 68
Rangamatt 0 0 0 0 0 0 ¢ 0
Sub total- B 1,138,487 480,095 4,570,820 6,189,402 727 903 95,213 96,843
Dhaka |Dhaka 30,752 10,232 743 41,727 57 13 743 813
Faridpur 102,033 20,303 1,178 123,514 33 155 1,178 1,366
Gazipur 4,914 S40 4,574 10,428 62 25 4,574 4,661
Gaopalganj 101,120 21,356 5,785 128,471 29 126 5,795 6,020
Jarnaipur 164,655 180417 1,082 345,564 104 82 1,092 1,278
Kishoreganj 200,000 100,000 49,500 349,500 307 164 49,500 49,971
Iadaripur 166,236 44,726 5,430 216,392 o3 97 5,430 5,620
Manikganj 632,325 89,905 8,668 730,898 210 141 8,668 9,019
Munshiganj 53,340 16478 75 60,893 22 5 75 102
Mymensingh 87,859 16,561 7,021 111,441 56 129 7,021 7,206
Narayanganj 3,354 10 1,515 4,879 32 52 1,515 1,599
Narsinodi 7,773 5,001 4,743 15,517 86 185 4,743 5,014
Netrokona 4,215 580 25,090 29 885 §09 106 25,0590 26,005
Rajbar 50,553 2,503 2,295 53,351 13 58 2,295 2,366
Shariatpur 2,044 233 455 2,732 59 43 455 557
Sherpur 25,047 10,906 36 36188 14 1 236 251
Tangail 2,498 300 519 3,507 3 89 619 739
Sub total- C 1,635,118 512,741 119,029 2,266,888 2,087 1,471 119,029 122,587
Khulns |Bagerhat 23,000 },700 98,000 122,700 0 1 152 153
Chuadanga 0 0 0 0 0 0 0 0
Kushtia 65,501 4,270 188,938 258,709 3 2 271 275
Magura 13,740 7,577 145,000 "166,317 5 5 200 210
Maril 40,500 350 140,000 180,850 0 1 170 171
Sub total- D 142,741 13,897 571,938 728,578 g 9 793 810
Rajshahi  {Bogra 230,554 145,800, 894,276 1,270,636 13 17 163 133
Dinajpur 180 70 T00 950 31 72 9012 4,115
Gaibandha 272,265 220,009 972,299 1,464,573 56 124 2,048 2,228
Joypurhat 59,251 108,549 287,149 454,949 8 11 111 130
Kurigram 777,801 677,989 2,212,595 3,668,385 41 G4 1,483 1,588
Lalmomnirhat 71,536 54391 181,636 307,563 8 45 32 85
Nacgaon 118,000 80,470 564,472 762,942 2 142 142 286
Naotore 63,587 6,400 187341 257328 2 80 148 230
Nawabgan} 98,060 19,462 507,590 625,112 22 305 12,006 12,333
Nilphamari 31,977 15,350 309 51,636 2 83 309 394
Pabna 68,126 50,467 406,772 534,365 14 &6 301 381
Panchaghar 200 1,000 500 1,800 150 S00 500 1,150
Rajshahi 255,117 103,160 138,678 496,955 7 3 83 23
Rangpur 4,670 5,030 26,700 36,400 62 57 20,635 30,754
Serajganj 564,035 259,625 2,131,584 2,955,244 190 2,736 3,398 6,324
Thakurgaon 36,141 21,717 §73,642 931,500 O 0 15,300 15,300
Sub total- E 2,651,600 1,782,489 9,386,243 13,820,332 G608 4,305 63,611 70,524
Sylhet |Habiganj 24,928 78 144,776 169,780 204 305 2,636 3,143
Sylhat
Maulavibazar 11,825 4,460, 49,300 65,585 38 39, 1,518 1,595
Sunamganj 55,815 37470 318,990 412,275 102 122 1,990 2214
Sub total- F 92,3566 42,008 513,066 647,640 344 466 6,144 6,954
Grand Tot {A-F) 5,702,852 2,848 618 15,257,117 23,808,587 4,036 7,556 313,082 324,684

Source : Report on Bangladesh Flood 1998 (Chrenology, Damages and Reponsc), Management Information & Monitoring (MIM) Div. DMB
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Table 2.6.7 Damage Rate of Buildings and Indoor Movabales by Inundation Depth

Structure of Building Indoor Movables
Tnundation Normal Flaod Flash Flood Norenal Flood Flash Flood
Depth
0.60 0.000 0.000 0.000 0.0600
0.01 0.000 0.010 0.000 0.010
0.06 0.000 0.017 0.000 0.018
011 0.000 0.024 0.000 0.026
0.16 0.000 0.031 0.000 0.034
0.21 0,000 0.038 0.000 0.042
0.26 0.000 0.045 0.000 0.050
0.30 0.000 0.052 (.000 0.058
0.33 0.000 0.05% 0.000 0.066|
0.40 0.000 0.066 0.000 0.074
0.45 0.000 0.073 0.000 0.082
0.50 0.000 0.080 0.000 0.090
0.55 0.013 0.085 0.020 0.101
0.60 0.026 0.090 0.040 0.112
0.65 0.039 0.095 0.060 0.123
Q.70 0.052 (.100 0.080 0.134
0.75 0.065 0.105 0.100 0.145
0.80 0.078 0.110 0.120 0.156
0.85 0.091 0.115 0.140 0.167
0.90 0.104 0.120 0.160 0.178
0.95 0.117 0.125 0.180 0.189
i.00 0.130 0.130 0.200 0.200
1.05 0.135 0.135 0.207 0.207
1.10 0.140 0.140 0214 0.214
1.15 0.145 0.145 0.221 0.221
1.20 6.150 0.150 0.228 0.228
1.25 0.135 0.155 0.235 0235
1.30 0.160 0.160 0.242 0.242
135 0.165 0.165 0.249 0.249
1.40 0.170 0.170 0.256 0.256
1.45 0175 0.175 0.263 0.263
1.50 0.180 (.180 0.270 (0.270
1.55 0,189 0.189 0.294 0.294
1.60 0.198 - 0.198 0.318 0.318
1.65 0.267 0.207 0.342 0.342
1.70 0.216 0.216 0.366 0.366
1.75 0.225 0.225 0.390 0.390
1.80 0.234 0.234 0414 0.414
1.85 0.243 0.243 (.438 0.438
1.90 0.252 0.252 0462 0.462
1.95 0.261 0.261 0.486 0.486
2.00 0,270 0.270 0.510 0.510
2.05 0327 0.327 0.559 0.559
2.10 0.384 0.384 0.608 0.608
2.15 0441 0.441 4.657 0.657
2.20 0.498 0.498 0.706 0.706
2.25 0.555 0.555 0.755 0.755
2.30 0612 0.612 0.804 0.804
2.35 0.669 0.669 0.853 0.853
240 0,726 0.726 0.902 0.502
245 0,783 0.783 0.951 0.951
2.50 0.840 0.840 1.000 1.000
3.00 1.000 1.000 1.000 1.000

Source: 1. The Eenomic Survey for Flood Damages, The Ministry of Land and Transportation, Japan

2. The "Residents-Hpusehold Survey” as a part of "Survey on Evacuation Condition and Awareness of Flood
Victims” conucted by JICA Study Team during the first study in Bangladesh.
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Table 2.6.8 Estimates of Flood Damages for Human Life, Fisheries and Livestock (1998)

E_Damages for Building
Indoor Sub-Total
Structure Movables
40,308 12,501 52,810

Source:"Report on Bangladesh Flood 1998", (Chronolegy, Damages and Response), compiled
by Management & Monitoring (MIM) Div, Disater Management Bureay

Note : The assumptions for estimation are as follows;

(1) Structure

(1) Rate of No. of Injuries to No. of Death :

(2) Unit of Damages of Injuties :

902] Taka/Person

(3) Unit of Damages of Death ;

248,545 | Taka/Person

(4) Average Year of Death : 30| Year
(5) Average Anmual Income Per Capita : 6,904 Taka
(6} Average Year to Work ; 30{Year
(7} Average Income to Eamed Per Capita, ; 207,121 | Taka
(8) Inflation Rate (1998-2002) : 20 1%

T2 -33

1) Average Copsyructioon Cost of Bulding(Structure) 30,000)Taka
2) Average Depreciation Ratio 50{%
3) Average Unit Value of Building(Structure} 15,000 Taka
{(2) Indoor Movables
1) Average Value per Building (30% of Structure) [ 7,500]Taka
II. Damages for Livestock
No. of
No. of No, of
Cattle Goat Poultry Total Cattle Goat .| _Pouliry Total
5,702,852| 2,848,618 15,257,117| 23,808,587 4,036 7,556 313,092 324,684
Damages(La
No. of No. of
Affected Death
Cattle Goat Poultry Sub-Totat Catile Goat Pouliry | Sub-Total
124,362 6,212 879 131,453 880 165 180 1,225
Source:The same as of Damages for Building
Note ; The assumptions for estimation are as follows;
{1} Unit of Damages to Affected Livestocks(Taka)
Cattle Goat Poultry
2,180.7 213.1 5.8
{2} Unit of Damages to Died Livestocks{Taka)
Cattle Goat Poultry
21,807 2,181 58
{3) Inflation Rate {1998-2002) : 20 (%
{4) No. of Household which lost cattle : 8| Household
(5) Total Damages of Cattle Lost : 726,900| Taka
(6) Damages per HH : 90,863 | Taka
(7) No. of Cattle per Houschold : 5|Head
(8) Damages per Cattle : 18,173 | Taka
(9) No. of Household which lost Pouliry : 203 |[Household
{10) Total Damages of Poultry Lost : 194,885 | Taka
{11} Damages per HH : 960]Taka
{12) No. of Pouliry per Household : 20)Head
(13) Damages per Pouliry : 48|Taka
111 Damages for Fisheries (Lac)
Private - Fishermen
Sector | GOB Sector | Private Sector (Fish Firm) oy Total
Families
(Ponds)
20,839 208 558 385 21,990
Source:The same as of Damagss for Building
Note : Inflation Rate (1998-2002) : 20%
IV. Damages for Human Life
: ’ Damages(Lac)
Mo, of No. of Death Total
Injuries ) Injuries Death Total
9,180 918 10,098 83 2,282| 2,364
Source:The same as of Damages for Building
Note : Assumptions for estimation are as follows:
10
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Table 3.3.1 Existing Conditions of FFWC Hydrometeorological Network
Manual Mannal Automatic Automatic Water
Rainfall | Water Level | Rainfall © Level ®
Number of Stations Survey 67 g8 @ 15 17
Number of Stations:
e Operational 64 87 5 5
e Poor Site Conditions Possibly 32 3 1 0]
Affecting Data Accuracy
» Instruments In Good Condition 62 80 5 8
Method of Real-Time Data Transfer .
e  Wireless 39 61 NA NA
« ‘Telephone 2 13 NA NA
Note: {1) Three stations from list provided by FFWC (91 sites) were not surveyed in detail as they

did not operate in dry season (during inspections).

(2) Real time data sent by  wireless or telephone. Data also later sent by post to
FFWC/BWDE.

(3) Excludes telemetry stations (see Table 3.5.2 for these details).

NA Not Applicable as continuous recorder charts collected and sent to BWDB.

T3 -4



9661 UI poprI3dil ‘86T punore payisuy ()

6861 punore papeisuy

4 gamd 49 9661 urpsqesu; (1) 210N

"Panowral justwdmbs uorEOINII0a}a], FuneIadQ) 10N dutierad( o Td TeTuEy 0, (OIS PIJAS) fueTreurey]
"POOY] 7661 UL PRAOLSIP 19pJ0dal ds “pasotuar Juatudinba UoLEITUNUILIII}A] SuperadO JoN | Surerad) 10N T 9497 19)8M, @ (uor8ay] ourAg) androyg
"I} JBL JE [euoleiado ,
PUe DML AQ PIXNSIYD 19PI03al A “paaciua uatidinba HONBOIUNUNIICIR[S ], Funerado 10N Sunezado 1 [543 J21BM, o (WOIER[ 1IAS) TRtBYq
“Buneiado Jsproosr ,p ‘Apusiuisym Suyelado Ioprosas FunerRdo g LB
i toneBysealy sepun Apusimo ‘swergoxd UOTBUIUUIGo3[3] JUHULISIUL suneizdg | Sunesedo 10N M [2A9T 13780, (o (UOIBY 19114 nuejy
ot} L) 1B Teuonendo PUT ALY
Aq poYoatd 1ap109a1 Tpy Wisiqoid GOTEIUNUIUIOIIS) ‘Pajaalp AJplg euUanry Suneado JoN gunendo m [242T 1218M, o (018 11AG) fueTesreyg
"PRAOWIRI 1aPICRL Ty “[eUoteiade JuI013q o) 8upR2ad0 10N Y lfEyutey
AN ‘wd[qoad snouss B o1sola [ga0] ‘pooy Aq pagrwiEp Ajpeq JapI103aI T Bunerado 10N T {(MOr,] ST [9A0T do1BM, o T Indener
"uotjeiado a1myny Jo Anpiqissod
ou “poofy Aq pak0ISIp I9PI0NdI AL PIAOILY justadmbo vonwotuMUOS[3], SupeadQ jonN | Funesado 10N Tm {mof,] M0T) [2AST I91BM w (1ep10g "y eunwrer) | ndenep
‘PRAOUIRT 12pICIDL Y] TruoTyElado
Bunucoaq Jo Appiqissod ot ‘payfts AJ[eIo) mou Uonels MAN POO]] 8661 . 3unenad( 10N 1 |LEIEE
Ul pekonsop AJ(RUISLIO IBPINIST TA “PRAGWIDI juswidinba uonEoTUNUAOSAST, Sunuiedo joNy | Suneredo 10N T 12437 1930p4 o (19pI0g 7 Bwiped) vipue
"SW JeY) Je [ruonedo pue DM LI fumendd T[Ejutey]
AQ oYY SIOPI0AI Y PUB TM ‘PaAcWIAL wiamdmbs vorjeaTUNUIWIOIfRT, Sunerndo jon Sumerado m [2A9T J310M, o (U013 1WYIAQ) fueSryez
- suneiad( smeado M ToAY] INBM, (y (UoI3RY eRy(T) yeytafeN
- SuneTedp Bunerdo T 19497 1978M, - (UO1EY exey(q) mndmpy
- Sunezedn Funernd) Tm 19AST J2Bp, (p (OISR BYRY(T) 1wezed 1qENY
- Funeradp gumendo Ta [9A2T IMNBM o (U133 B eyey) 1Suo,
Funeredn sunesado Ly Terurey]
- Sunerado Fumerado 1M A>T J9lep, ® (w018 we() fueSuesvieny
(£007 ‘q24) pesow uiaq uchElg BuneedQ jopy | Sunerado 10N T [oA9 1918M, ¢y (UOTERY BYey) Yereqy
Juetudinbyg 1awdmbyg
Anawarar IpI00Y
el Hinni oY) SIBIG JUAIMY) STHE)G NIAHNT) adA7, eiecq JWEN Uong

HIOMIIN ANPUWIRY, JNLWoINY SunsIXy Jo snelg

(ARSI ULAD

T3 -5



Table 3.4.1 Information Collected by FFWC
S . Comrtunication .
Big Item Detail Item 100l to FFWC Received frpm Remarks
Cloud informnation of Rader BMD Data network | BMD
nfall - - -
Rainfa Ramf_all qurmauon of BMD BMD Data network | BMD
(Gauging Station
Internet India home page
India Rainfall data
: BMD PData network | BMD
BWDB Rainfall ,\Pi lllgﬁzsn?adlo Every 3hours
(For FFWS) Mobile phone (Flood season)
BWDB Rainfall
(For Telemeter) Telemeter Hourly
BWDB Ralpfall Post mail -| Monthly
(For analyzing) :
. BMD Data network | BMD When WL reaches
India Water-level data Telex(Back Up) 50 cm below DL
India Water-level data (near Wireless Radio h;];ah x;eolflss When WL reaches
boarder) EAuging 50 cmbelow DL
Water-level | BWDB Water-level gﬁgﬁ;ﬁi?adlo Every 3hours
(For FFWS) Mobile phone (Flood season)
BWDB Water-level
(For Telemeter) Telemeter Hourly
BWDB Water-level .
(For analyzing) Post mail Monthty
Satellite NOAA Satellite
Weather | ) 1S, WAFS, NOAA BMD Data network | BMD
information
Table 3.4.2 Information Disseminated by FFWC
Ttem Communication Tool for Disseminating Agency
Dissemination
Flood Bulletin Fax and E-Mail Television
Newspaper
Radio
Intemet
EOC
BWDB Divisional Office
NGO
Relative Governinental organizations

T3 -6




"P2aA0WIAI Sk TuatIdmba uoneoTUNIWOIa[a],
(S661)I0AL PRAOUL ISALL TDURIQ JO MO[] I81em
YOUEI] 18 I0Q I9AW BWPRJ I8 JoU paqelsul sem uonelg Suidnen | o) osuessq paterado usaq jour seq uoneys Juigneny Funprop 10N eyued 8
"paaredal
U29q jou Sey pue (3661} pPapooy sem juswdimby Sunpopm 10N fueSqemen | 1oWwadoy
BOIY BYuRq
“POUFISIP 99 PINOYS 2INONIIS | PIACWIST sem juatndInbs UOTIROWMIUIWON[3L, (7007)
Juons 210 'poo] £Q pasOnNSP OS[R SEM SINONAS IPALL OYL | pooyy Aq padonssp sem adig Swifnen [9AdT 1EA FuplIoM 10N mdene[ L
ANIGERIAT S, U1 1L JO 1QROP §1 2191 |
‘paipdar 1va0u ARy GI.1.d g ‘dur] “poog Jou ST BRI 0)
U 1940331 pire 32940 0] sawn Auew grLg pasenbor gamy | eiep Supuss ‘ng poos st LRI Wolj vIep SuiAIsy FunIopm 10N ureadunyy | 1o3eadey
eary mdeney
“2BBLIOUS Sem Jarem A1seg sunpiopy | [ueSuelereny 9
FUDLIOAA yeyledenN [
peox
MU 3] uo patnrefd ST payE)SuT Sem UONRIS 3U) SIAYM 08I SNL ‘a0e[d 1ajoue o} Surjjs st 9snoy Surdnes ay, | Sunymg pun NORIRQITIA 4
SUDLIOAY | Iezeqiqeyny £
" 1)) pazreda sem [oued rejos ng ‘[oued 1ejos pekonsop
JO uoseal oy J0] Junfiom jou ses uonely Swidnen AsAamg 1y Junpopm i 7
~ Sunplop) duoy, 1
SUDLIOA, Buwey | Is1eadoy
FURLIOA, 19U [0NUC
vary B
SI2UI0 2snE)) UOTIPUO)) suweN uope)g | oN

(T/1) waSAG 191U, JO UONIPUO)) PIfIBIRQ

€€ HqEL

T3-7



"Peq U92q sey aul] 1eadas
) ssnedaq uonels SmIned ol posn jou sey gamd
"peo? st juswdmbyg Jo uonpuo)) Fuisiom oN Hluesnez +1
"parfdar 1oAsU ARy
VMg pue 19 ng soum) AU ouif 2] I9A033 PUT AW JSIU s1aed pue
0} YINd put gLLG paisonbar game ‘peq sem UoHISUU0D) IV | WOOI J[RWs © 0} pasowas sem wawdmbs gamd o4l (V1dd pue
“PeQ SEA UOTI0aUUI0) oY) 8] SABp mof Ing €661 20uls uone)s Swdned | g g ueomiaq
"PO0T sem gILH PUE VIF U99MI0q UOHOIUI0d 1 sty ayp 104 | HueSpez pue sun Kepr o) pasn jou sey gAMd UOTJIIULIOD
‘nonjeys 1oyeadar g1 14 01 puss pue ‘suy uoneis (G661) pea pes)
129eadal YIdd 18 poAredar sea uoneys Fuidned woxy epep oYL | U9q sey gLLE PUC VI USAMIAQ UOTOOUUC) YL | Suyom  ON rezequierg | Jopeaday
vary Jezequerg
‘pasowar seam Juswdinby
‘vede( ut spqejieae jou a1e sped od4] PO pue 35018 JO IO €861 ur payeasur 2d4) pro sea yuowrdinba
ate sped oreds esneoaq ‘panedar aq jouues juowdinbs od4) pIo | 5y} osnessq soqquon) Auemr pey sey justadmbyg SunjIom ON fuegreurey] |
"Po0T Jou S1 [aAo]-191eAy | (wajqoad auo)
"UONES[IS3AUT Joputt 40U ST wiafqoxd oy 1, | Surnmusuen ng ‘pood st wIEp jepuIEy] Sumnusuely, | Suniom AjEieq nuepy 71
{panourar
‘PaAouIaI seam Juawdinby | pue pIO
‘uedef ul syqe(reAe Jou 21 sued odf) pro pue yo0s Jo Mo '¢861 wI parjelsut adA) pro sem quowadmbs | st jusurdimba)
a1e sured oreds esneoeq ‘payedar aq jouwues Juswdinbs 9d& pio | oYy ssaeseq sojqnon Auewr pey sey juswdmbg Junom oON 1B[RY(] [}
"pood st judwdmba s preay opy “uo1)E)8 12]eada1 107 10U ST BUUDIUIE JO UOLOdIIP dU L, Juppom oN 1 [re3eisodeys or
“pasow21 seam Juswdmbry
‘ueder ur sjqe[ieae jou s1e sued adAl pio pue ¥503s J0 N0 6861 W payresul od4) pro sesm justdinbs
are sued areds asnesaq ‘panedar oq jouues Juawdmbs odf) pi | 2y ssneseq sojqnon Auew pey sey juawdinbg JUIIOM ON mdioyg 6
"SAUIN)
M PajosuuossIp sem Jwawadinbs aydnry g1.1d pue wowdmbs
19eador gOME US0M)Dq TONOAUUOS ) ‘SIEOA OM] 2581 Iog FUDLIoAp mzegqiamepy | Iaresdoy
BAIY IBZBQIATNEIA]
SI9Q0 asne)) UOTIPUC) sweN uonels | ON

(7/7) wd3sAG 1919UII[A], JO UONIPUO,) PI[IRIA(

€€ INqEL

T3 -8



Table 3.5,1 NAM Catchments Incorporated in the Supermodel 2001

I\S%' Catchment ID | Area (km®) Si Catchment ID | Area (km®) I\SIEJ Catchment ID | Area (km?)
1INC-1 1,211 41|NW-16 362 81|NE-19 502
2INC-2 801| 42 NW-17 342 82|NE-20 416
3|NC-3 373 43]NW-19 300] 83 |NE-21 572
4 NC-4A 282 44Nw-21 1,126) 84|NE-23 469
SINC-4 767] 45|NW-22 575] 85NE-24 747
6 NC-5 374] 46NW-23 583] 86 NE-25 414
7/NC-6 845] 47NW-24 1,479] 87|NE-22 231
8|NC-7 815| 48|NW-26 1,351] 88|NE-26 1,507
9INC-8 1,374} 49|NW-27 1,039 89|NE-27 483

10/NC-9 1,008] 50/NW-28 379 90/NE-28 202
11]NC-10 661 51 NW-30 1,156] 91 NE-29 814
12|NC-11 713 52 NW-31 728] 92|NE-30 1,743
13|NC-12 968] 53 NwW.-32U 1,527] 93/NE-31 144
14'NC-13 802] 54|NW-32L 2,355] 94 NE-32 1,530
15/ NC-14 369] 55INW-33 9847 95|NE-33 391
16 NC-i5 275] 56 NW-34 575] 96/NEX-01 1,003
17|NC-16 1,502| 37|NW-35 410] 97|NEX-01A 340
18|NC-17 342| 58|NW-38 2,527 98INEX-02 840
19/NC-18 515) 59|NW-39 1,686 99INEX-06 537
20|CJAM-] 1,886] 60/NW-40 1,923 100|NEX-11 609
21|CJAM-2 1,333| 61|NE-01 915| 101NEX-19A 456
22|CJAM-3 840] 62|NE-02 1,320} 102|NEX-48 2,241
23|CGAN-1 1,037 63[NE-03 406 103{NEX-03A 771
24|CPAD-1 1,553] 64|NE-05 392{ 104INEX-40 1,186
25/ CMEG-1 2,130] 65|NE-04 502) 105/GM SW1 4,547
26|NC-19 890| 66|NE-13A 241} 106|GM_SW2 1,567
27|CGAN-2 2,013] 67|NE-11 636] 107]GM SW3 3,033
28INW-1 1,186} 68/NE-12 678) 108)GM_SC1 2,184
29INW-2 1,455] 69|NE-07 1,010 109|GM_SC2 1,435
30/NW-3 527} 70|NE-08 1,022] 110/GM_SC3 2,359
31/ NW-4 749} 71INE-06 617) 111|GM_SC4 1,883
32NW-5 5351 72|NE-09 425| 112|{GM_SEI1 1,597
33|NW-7 3951 73 NE-10 640( 113/GM SE2 2,148
34 NW-10 1,639 74 NE-13 339 114/GM_SWé 2,361
35 NW-11 1,159 75|NE-15 400

36 NW-12U 852} 76NE-16 443

37 NW-12L 6331 77/NE-16A . 257

38 NW-13 528| 78INE-14 761

39NW-14 1,378] 79NE-17 721

40/NW-15 374 8O/NE-18 682
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Table 3.5.2  Summary of Flood Forecasting Errors Period 2001-2003

Av.

Location Average Error (m) Exceeded For Av,
Given Percentage of Time MAE Max.
(m) (m)
50% | 40% [ 30% | 20% [ 10%

Flash Flood Areas (6 Stations)
24hr 015 020 | 026| 0.38| 0.56 0.25 1.66
48hr 029 038| 0351 | 066] 093 0.43 2.29
72hr 036 049 | 066| 089 1.20 0.55 2.70
Monsoonal Flood Areas (26 Stations)
24hr 0.05( 0.06 008] 0.11| 0.6 0.07 0.49
48hr 009 0.12] 015] 020 028 0.13 0.74
72hr 014 018 023| 0.29]| 041 0.20 1.05

Table 3.5.3 Summary of Boundary Estimation Errors Period 2002-2003

Location Average Error (m) Exceeded For Av. Av.
Given Percentage of Time MAE Max.
(m) (m)
50% | 40% | 30% | 20% | 10%
Flash Flood Areas (12 Stations)
24hr 0.18| 024 | 031} 040]| 0.6l 0.29 1.60
48hr 027 035| 047| 0.64| 0.90 0.42 2.04
72hr 034 | 044 | 059| 082 1.11 051 2.21
Monsoonal Flood Areas (4 Stations)
24hr 006 007 009 013 0.20 0.09 0.63
48hr 012 0.16{ 020| 0.25| 036 0.17 0.89
72hr 0.19] 024 ] 029| 039] 0.52 0.25 1.03
Tidal Flood Areas (5 Stations)
24hbr 0.14| 0.19| 0244 031} 043 0.21 0.95
48hr 020 026 | 031 040 0.52 0.25 0.97
72hr 0.60 0.30 1.34

025 030 0371 046
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Table 5.3.1

History of Negotiations and Implementations on the Sharing of the Ganges
Waters at Farakka (1/3)

The classification of the phases in this table follows the one provided by A. Nishat (2001), which is based on the

approaches and progress at the bilateral negotiations.

1951-74 (Negotiations and the establishment of the Joint Rivers Commission)

Phase I}

1951 Paldstan called Indian attention to reports on India’s plan to build a barrage at Farakka to divert
40,000 cusec out of a dry season average flow of 50,000 cusec into the Bhagirathi-Hooghly
tributary to provide silt-free flow into Calcutta bay.

1957 Pakistan proposed the services of the UN for the cooperative development of the eastern river
systems.

1960 -62 Expert-level meetings held to “exchange data on projects of mutual interests.”

1961 India informed Pakistan that the construction of the Farakka barrage had begun.

A series of attempts were made by Pakistan to arrange a minister-level meeting,

1963 The two sides agreed to have one more expert-level meeting.

1968 The meeting of experts was finally held. Pakistan concluded that reaching an agreement on
sharing the data was not possible.

1968 -70 Meetings at the level of secretary were held.

1970 India completed the construction of the Farakka barrage.

1972 India and Bangladesh agreed to establish the Indo-Bangladesh Joint Rivers Commission to
“develop the waters of the rivers common to the two couniries on a cooperative basis.” The
question of Ganges was excluded and would be handled only by the two prlme mlmsters

Phase II . 1974-76 (An initial agrecment and negotiations) T o o :

1975 India asked Bangladesh that the feeder canal at Farrakka be run durmg the current period of Iow
flow. The two sides agreed to a limited trial operation of the barrage (discharge between
11,000 and 16,000 cusec in ten-day periods from 21 April to 31 May 1975 with the remainder of
the flow guaranteed to reach Bangladesh}).

1975 -76 india continued to divert the Ganges waters at Farakka after the trial run and a full capacity of
the diversion (40,000 cusec) without a new agreement.

1976 Bangladesh lodged a formal protest against India with the UN General Assembly, which
adopted a consensus statement encouraging the parities to meet urgently at the ministerial level
for negotiations with a view to arnvmg at a fair and expeditious settlement.

Phase IIT: . 1977-82 (The first Treaty) . ' '

1977 The first Ganges Water Treaty (for five years) was signed. The treaty was comprlsed of the
following three parts:

Part A: A schedule of sharing of the water reaching Farakka from 1 January to 31 May on a
10-day basis (34,500 cusec for Bangladesh and 20,500 cusec for the Calcutta port
were provided during the leanest 10-day period of 21-30 April).

Part B: JRC carrying out an investigation into and a study of schemes proposed by either

government for augmentation of the dry season flows of the Ganges.

Part C: A review of the agreement after the expiry of three years.

1978 Under the Part B of the Treaty, the two governments exchanged their proposais for a

long-term solution for augmenting the dry season flow of the Ganges.

The Indian proposal: to construct a barrage on the Brahmaputra at Jogighopa with a
gravity-link canal falling into the Ganges at Farakka. The gravity-link canal was to be
supplemented at appropriate stages with storage on Brahmaputra and Barak rivers.
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Table 5.3.1

History of Negotiations and Implementations on the Sharing of the Ganges
Waters at Farakka (2/3)

‘The Bangladesh proposal:  to construct a number of storage dams in the upper reaches of the

Ganges basin in Nepai and India. (The data and information used were taken from “India’s
Water Wealth” by Dr. KL Rao’s and the statements on storage potential and notes handed over
in-different meetings by India and the information and data collected from Nepal.)

(No decision was reached regarding these proposals )

Phase IV: 19

82-88 (Two MoUs)

1982

Before the expiration of the 1977 Treaty in November the two govemments sxgned an MoU for
continuing the arrangement to share the flows of the Ganges for another two dry seasons in 1983
and 1984, It was agreed that a further and final sharing agreement would be reached
immediately after the completion of a pre-feasibility study of the augmentation schemes
proposed earlier. (The studies were exchanged in 1983 but did not result in an agreed

recommendation for the optimum solution for augmentation. The Mol expired in 1984.)

1985

A second MoU signed on the sharing of the Ganges dry seasons flow through 1988 based on the
same formula as in the 1977 Treaty and establishing a Joint Committee of Experts (JCE) to
work out a long-term scheme(s) for the Ganges flow augmentation and to identify alternatives
for the sharing of the water resources.

1986

JCE approached Nepal with a proposal to acquire data on storage sites of Nepal. When the
Nepalese side raised questions about Nepal’s involvement and mutuality, JCE’s response was
not positive and as a result the data were not made available to JCE. As a result the work of
JCE ended inconclusively. (The MoU expired in 1988.)

Phase Ve

+'198

8-96 (Negotiations in the absence of any agreemert)

1988

A meeting of the two heads of governments decided to assign the secretaries of water resources .
to work out an integrated formula for long-term sharing of flows of all the common rivers.

1990

The secretaries’ comumittee held six meetings over three years from 1990. The need for
immediate allocation of the Ganges and Teesta waters was emphasized. In the wake of 1988
flood, the relationship between sharing agreements and augmentation proposals became a
critical issue.

1991

Nepal proposed to involve Bangladesh in the Saptakosi High Dam Storage Project, but it did not

receive positive response from India.

1992

The two prime ministers discussed the issue of Ganges water sharing and directed their

Phase VI: 719

respective ministers to renew thel.r efforts for a long-term solutlon
96 to date'(The second Treaty) =

1996

The second Ganges Water Treaty (for 30 years) was 51gned prcmdmg the foilowmg
- An allocation of the Ganges water flows at Farakka by 10 day periods from 1% January to
31 May every year based on a specific formula (which is more streamlined than the earlier
version provided in the 1977 Treaty).
- Agreements to (i) cooperate in finding a solution to the long-term problem of angmenting
the flows of the Ganges and (ii) conclude water-sharing arrangements with regard to other

COIMIMON rivers.

1996

1*" meeting of the Joint Committee for Joint Inspection and Monitoring of the sharing of the
Ganges Waters at Farakka was beld and agreed on the procedures of the Joint Committee,
procedures for sharing the waters, setting up of the teams at Farakka and Hardinge Bridge,
relevant guidelines, etc.

1997

During the third 10-day period of March 1997, the availability of Ganges flow at Farakka fell
below 50,000 cusecs. Consultations were held between the two governments in accordance
with Article II of the Treaty. India proposed adjustments to Article II to reflect one of the
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Table 5.3.1 History of Negotiations and Implementations on the Sharing of the Ganges

Waters at Farakka (3/3)

following options: (i) sharing will be on a 50:50 basis when the flows are below 50,000
cusecs; (ii) sharing in a manner so that the minimum flow for either side does not fall below
20,000 cusecs; or {iii) sharing in a manner that the minimum flow for either side will not be
reduced below15,000 cusecs. Bangladesh responded that Bangladesh needs to receive 35,000
cusecs as guaranteed in the Treaty for technical reasons and the Treaty provisions should be

maintained.

During 1-10 April Bangladesh received an average of 15,737 cusecs, falling below the
minimum provided in the Treaty. It was found that the data recorded at Farakka and Hardinge
Bridge had discrepancies. JRC established a Joint Scientific Study Team (JSST) to examine the

reasons.

1998 (June) 1 meeting of Joint Scientific Study Team (FSST) was held and agreed on a workplan.

The final report was to be completed by December 2000.
(November) 2™ meeting of JSST agreed on technical details of the study and on a joint
reconnaissance survey of the Ganges river and areas adjacent to the river banks between

Farakka and Hardinge Bridge.

1999 3™ meeting of JSST decided: (a) joint observation of flows of the Ganges at intermediate

points between Farakka and Hardinge Bridge during the lean season of 2002 at Nimtita and
Bhatupara; (b) during February-March 2300, joint cross-sectional surveys at the Ganges at
locations between Farakka and Hardinge Bridge would be undertaken. A JSST status report
was prepared. JSST requested the two governments to extend the time of submission of the
final report till December 2001. (The report has not been completed yet as of September

2003.)

2001 April In the Joint Committee meeting, India again proposed to consider adjustments to Article I11(iii)

in the even of flows falling below 50,000 cusecs. Bangladesh responded that the matter is
_| beyond the mandate of the Joint Committee and needs to be referred to the two governments.

References:

Bhasin, Avtar Singh. 2003, India-Bangladesh Relations Documents — 1971-2002. Volume II: Sharing of
River Waters. (New Delhi: Geetika Publishers)

Crow, Ben. 1995.  Sharing the Ganges: The Politics and Technology of River Development. (New
Delhi: Sage Publications).

Institute for Integrated Development Studies {Kathmandu, Nepal), 2000. Augmenting the Lean Season
Flow of the Ganges. (Water Resources Development Series)

Nishat, Ainun. 2001. “BPevelopment and management of water resources in Bangladesh: Post-1996 treaty
opportunities” in Sustainable development of the Ganges-Brahmaputra-Meghna basins. (Tokyo-New
York-Paris: United Nations University Press).

Beach, Heather L, Wolf, Aaron T, et al. 2000,  Transboundary freshwater dispute resolution: Theory,
practice, and annotated references. (Tokyo-New York-Paris: United Nations University Press)

The 1977 Treaty
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The 1985 Mol

The 1996 Treaty
Interviews with the Bangladesh JRC during the HCA FFWS study
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Table 5.3.2 Quantity of Water Received by Bangladesh at Hardinge Bridge Point

Time-frame

Indicative share of

Quantity of water received by Bangladesh at Hardinge

Bangladesh as Bridge Point
mentioned in the 1996 (1999, 2000 and 2002)
Treaty (Annexure IT) 1999 2000 2002
January 01-10 67,516 95,934 94,975 72,146
11-20 57,673 85,728 79,568 61,281
21-31 50,154 81,480 62,238 55,047
February 01-10 46,323 64,873 55,903 57,733
11-20 42,859 61,760 53,292 52,240
2128 39,106 53,185 46,909 53,301
March  01-10 35,000 41,600 44,573 51,177
11-20 35,000 35,683 39,320 40,424
21-31 29,688 33,832 35,509 35,628
April  01-10 35,000 35,376 37,026 39,031
11-20 27,633 30,725 35,528 39,846
21-30 35,000 n.a. 41,535 n.a.
May 01-10 32,351 na. 56,126 na.
11-20 35,000 n.a. 50,344 n.a.
21-31 41,854 na. 85,271 na

(Source: Press releases of Bangladesh Joint Rivers Commission on the quantities of water received at Hardinge
Bridge Point in Bangladesh under the Ganges Water-sharing Treaty, 21 April 1999, 31 May 2000, and 23 April

2002.)

n.a.. not available in the above mentioned press releases.
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Table 5.3.3

Second Track Activities for Possible External Assistance

1. Bangladesh Unnayan Parishad (BUP=Bangladesh Development Council)

Chairman: Q K Ahmad (Economist)

Executive Director: Kalilur Rahman (former JRC member, Engineer)

Address: House No.50, Block D, Niketon, Gulshan-1, Dhaka-1212, Bangladesh
Tel: +380-2-9890439

E-mail: p@citechco.net

Website: www.bup-hd.org

Main activities:

As a non-governinental academic organization established in 1980, it has
been engaged in research, policy dialogue and advocacy on various
socio-economic, technical and international issues. Since 1990, BUP has
been conducting a series of research and dialogue on regional cooperation on
the GBM rivers in collaboration with like-minded institutions: Center for
Policy Research (CPR) in India and Institute for Integrated Development
Studies (IIDS) in Nepal. Members of CPR include Ramaswamy R. Iyer,
former Secretary of Indian Miuistry of Water Resources and R. Rangachari,
former member of Central Water Commission. Incumbent officials of the
three governments (including India) also participated in some of the
workshops conducted for the purpose, making the process a fusion of official
and second track diplomacy. Their work helped creating a positive
momentum toward the conclusion of the Ganges Treaty and Mahakali Treaty

in 1596.

Financial assistance:

Ford Foundation for the river related issues in the 1990s. Other donors
provided funds for different projects include Government of the Netherlands,
CIDA, SDC, ADB, ILO, FAO and UNDP. Global Infrastructures Research
Foundation of Japan (GIF) is in contact with BUP for possible assistance,

Activities that can be
supported by GOI:

1. Fiood Forecasting and Management System in the GBM Region: As
follow up to the development of a sustainable development framework for the
GBM region {which was published in 2001), BUP, CPR and IIDS in close
cooperation with the Third World Center for Water Management (President:
Asit K. Biswas) are currently planning to carry out an integrated three country
flood management study. The approach needs care and sensitivity and can
be conducted in two phases: i) a high-level invitation only workshop
involving 25-30 people including government officials using the extensive
political contacts of Prof. Biswas and Dr. Ahmad in the three countries (Prof.
Biswas is already in discussion with Indian high officials); and ii)
commissioning of 8-10 papers from the three countries on specific,
inter-linking subjects of flood management, including technical, economic,
institutional and social issues. Consolidated conclusions of these works will
be sought to achieve through workshops, (Note: The Dutch Government
was considering support to this initiative but has withdrawn it due to a recent
drastic budget reduction.)

Estimated budget: Approx. USD 125,000

Period:  to be determined

2. Eastern Himalayan Rivers Study: Phase II1
The proposed program is a follow-up to the activities conducted in the
1990s and consists of two parts: i) dissemination of the outputs of earlier
studies and the results of the Ganges and Mahakali Treaties; and ii) in-depth
studies focusing on the following themes:
a. In-depth analyses of water based integrated development in the GBM; !
b. Modalities for cooperation in energy exchange between Nepal, India |
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and Bangladesh;
¢.  Multi-modal transport development with focus on waterway transport;
Integrated approach to environmental protection and bio-diversity
conservation;
€. Environmental implications of Tipaimukh project for India and
Bangladesh; and
f.  Assessment of long term potentials of Kosi river basin for Nepal,
India and Bangladesh with a view toward integrated water
development.
(Note:  The proposal has been submitted to Ford Foundation but the funding
is unlikely, mainly due to their closing down of the Dhaka office.)
Estimated budget: to be determined
Period: 2.5 years

2. Global Water Partnership South Asia Chapter (GWP-5AS)

President:

Quamrul Islam Siddique (former Chief Engineer, former Chairman, BPDB,
Currently President of Institution of Engineers, Bangladesh President)

Programme Coordinator

Reba Paul

Address:

Secretariat: LGED Annex Building (Level-5), Agargaon, Sher-e-Bangla
Nagar, Dhaka 1207 Bangladesh

Tel: +880-2-8116668, 9124027
E-mail: lis@bol-online com, gwp-sas-rwp@cgscomm.net
Website: http://www.gwpforum.org

Main activities:

Global Water Partnership (GWP), established in 1996 with its secretariat in
Stockholm, promotes Integrated Water Resources Management (IWRM) by
creating forums at global, regional and national levels to disseminate
knowledge on Dublin-Rio principles on water and sustainable developiment,
to exchange experiences, and to mobilize financial and human resources.
GWP is an international network open to all organizations involved in water
resources management: developed and developing county governmental
institutions, UN agencies, multilateral development banks, research institutes,
NGOs and the private sector. Bangladesh Water Partnership (BWP) was
formed in 1998 under the GWP umbrella involving different government,
quasi-government, and non-government organizations and since 2002 has
been serving as the secretariat of GWP’s South Asia chapter. On-going and
planned areas of activities include: i) water security, ii) awareness raising on
water valuation, iii} dissemination of IWRM best practices, iv) promotion of
dialogue on thematic issues, v) development of action plans and forging
alliances, vi) gender mainstreaming, and vii) analysis of links between water
and poverty.

Financial assistance:

GWP global activities are funded by UNDP, the World Bank and SIDA.
(Funding can be provided directly to the South Asia Chapter.)

Activities that can be
supported by GOJ:

A program on Joint Activities to Reduce Flood Vulnerability in South
Asia (Phase I} is under preparation and seeks funding. Bangladesh
Unnayan Parishad (BUP)} has been identified as a “driver” of this program
and will work with partner institutions in five countries in South Asia
{Bangladesh, India, Nepal Pakistan, and Sri Lanka). During the first phase,
country studies will be undertaken in each couniry with focuses on:  flood
risk assessment, flood-plan management measures, public awareness and
community-based disaster preparedness and response, flood fighting,
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post-flood relief and reconstruction, possibilities of introducing flood
insurances, assessment of human and institutional capacities for flood
management.  Country studies will be synthesized leading to a regional
report. A regional workshop will be convened to review the regional
report, involving relevant experts, parliamentarians and bureaucrats as well.
Estimated total budget:  Approx. USD 628,350 '
Period: 2 years

3.

Fellowship in South Asian Alternatives (FISAA)

Executive Director of the

Imtiaz Ahmed {Executive Director, Center for Altematives, Professor of

Dhaka Chapter: International Relations, Dhaka University)

Address: House No.75, Apt. A3E, Road 8A, Dhanmondi, Dhaka 1209 Bangladesh
Tel: 8112484, 0173-001400

E-mail: imtiaz{@bangla.net, imtiazalter@hotmail.com

Main activities:

FISAA has six regional centers in South Asia, one in each of the six countries
(Bangladesh, Bhutan, India, Nepal, Pakistan, and Sri Lanka). It promotes
research, interaction and networking among scholars and institutions in South
Asia on selected areas of public interest. It is also a forum for alternative
thinking, committed to putting the people first in the public policy process.
It also aims at challenging the prevailing “intellectual isolation” in South Asia
and developing regional perspectives on socio-economic and political issues
that are common to the region. In 1997, it produced a booklet titled “Water,
Power and People: A South Asian Manifesto on the Politics and Knowledge
of Water,” outlining key principles and visions for water governance. (The
work was a joint collaboration of an engineer, a political scientist and a
clinical psychologist) In 2000, it organized a workshop of about 20
children (aged 14-16) selected through open competition from the six
countries to discuss water issues in the region. Hostile atimosphere among
the children (e.g. between Pakistani and Indian children) prevailing at the
beginning of the workshop was transformed into friendship and enthusiasm
through joint activities. The event was also participated by UNICEF and
gained wide media coverage.

Financial assistance:

Ford Foundation

Activities that can be
supported by GOI:

FISAA wishes to conduct similar workshops for children as described above
as well as for selected groups of adults on a regular basis, aiming at making
long-term Impacts through changing perceptions and mindsets of future as
well as current policy makers. A roadmap and work plan can be developed
Jjointly with GOJ.

4. Bangladesh Environment Lawyers® Association (BELA)

Executive Director:

Syeda Rizaana Hasan (Founder: late Mohiuddin Farooque, eminent
lawyer of the Supreme Court of Bangladesh)

Address: - House No. 15A, Road No.3, Dhammondi, Dhaka
Tel: +880-2-8614283, 8618706
E-mail: bela@bangla.net

Main activities:

- Established in 1992, BELA is a group of lawyers undertaking study,
research, advocacy, public interest litigation, publication, etc., with the
objective of ensuring a sound environmental and ecological order for all

using legal mechanism as a togl.
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- On 10 September 2003, its senior advocate, M. Igbal Kabir, together with
other environmental and human rights lawyers and activists in
Bangladesh, wrote a letter to the Chief Justice of the Indian Supreme
Court protesting its decree in 2002 on the river linking project.

- BELA’s Executive Director, Dr. Ainun Nishat, and some other leading
experts in the country are in the process of organizing a committee to
protest against India’s river-linking project and to raise awareness of the
internaticnal community.

Financial assistance:

UNDP and others {no financial assistance identified yet for the river issue).

Activities that can be
supported by GOJ:

To be identified.

5. South Asia Consortium for Interdisciplinary Water Resources Studies (SaciWATERs)

Convenor: Peter P. Mollinga

Project Director: Jasveen

Address: Quarter No.20B, College Park Quarters, Road No.3, Banjara Hills
Hyderabad 500 034 Andhra Pradesh, India

Tel: +91-40-23544142

E-maijl: saciwaters@rediffmail.com

Website: WWW saciwaters.org

Main activities:

SaciWATERs is a consortium comprising of scholars, academic institutions
and NGOs in the six countries of South Asia to tap interdisciplinary inputs
across the boundaries of natural and social sciences with a view toward
improving capacities for water resources management in the region.  The
organization places emphasis on pro-people, human development perspectives
and promotes such civil society initiatives to reflect the views and voices of
grassroots and marginalized sections of societies  Recently it compieted a
publication titled “Higher Education on Water Resources in South Asia:
Towards Capacity Building for IWRM,” which reviewed existing institutions
and curriculums of water resources related education and set out directions for
reforms. A workshop in Dhaka was held in June 2002 preceding this
publication. Second and third publications are currently in progress focusing
on flood and draught respectively.

Financial assistance:

Government of the Netherlands

Activities that can be
supported by GOJ:

To be identified.
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Table 7.2.4  Proposed Gauge Types and Data Transmission Method by

Observatories
Rainfall Gauge Water Level Gauge
Sk Station Name Data Data
No. Gauge Type Transmission Gauge Type Transmission

Method* Method*

1 | Panchagarh Sonar Cable
2 { Dalia Sensing Pole Wireless
3 | Noonkhawa Sensing Pole Wireless

4 | Kurigram Sonar Cable
5 | Sirajganj Sensing Pole Wireless

6 | Pankha Sonar Cable
7 | Nakuagaon Sensing Pole Wireless
8§ | Durgapur Sensing Pole Wireless
- 9 | Laurergarh Sensing Pole Wireless

10 | Sarighat Sonar Cable
11 | Kanaighat Sensing Pole Wireless
12 | Amalshid Tipping Bucket Cable Sensing Pole Wireless

13 | Chatlaghat Sonar Cable

14 | Bhairab Bazar Sonar Cable
15 | Comilla Sensing Pole Wireless
16 | Dhaka (Mill Barak) Sensing Pole Wireless
17 | Mongla Sensing Pole Wireless
18 | Rayenda Sensing Pole Wireless
19 | Pathargata Sensing Pole Wireless
20 { Dasmina Sensing Pole Wireless
21 | Daulatkhan Sensing Pole Wireless
22 | Panchapukuria Sensing Pole Wireless

23 | Chittagong Sonar Cable

Note: Data transmission method shown above is that from gauging equipment to gauge (telemeter) house

located nearby.
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Table 7.4.1 Summary of Flood Forecasting Errors Obtained from Trial
Simulation
Location Case Error (cm) Exceeded For Given MAE | Max.
Percentage of Time (m) Error
50% | 40% | 30% | 20% | 10% (m)
Flash Flood Areas (Averages Based on 6 Stations)
24hr 27 Update Stn, Obs. Bound. 0.13 | 0.17 ] 022 ] 0.28 ] 0.40 0.20 1.25
No Updating, Obs. Bound. 0.15{ 0.19 | 023 | 0.34| 045 0.22 1.13
27 Update Stn, FFWC Bound. 0141 0.19 | 026 | 038 | 0.34 0.24 1.16
48hr 27 Update Stn, Obs. Bound. 021 027 | 033 042 | 060 0.31 1.55
No Updating, Obs. Bound. 023 028 | 0341 047 | 0.62 0.32 1.39
27 Update Stn, FFWC Bound. 028 | 036 046 064 | 0.92 0.41 1.73
72ht 27 Update Stn, Obs. Bound. 026 035 041 | 051 0.69 0.37 1.71
No Updating, Obs. Bound. 028 035 042 058 0.72 0.38 1.55
27 Update Stn, FFWC Bound. 036 046 | 0.63 | 091 ] 1.15 0.54 2.19
Monsocnal Flood Areas (Averages Based on 26 Stations)
24hr 27 Update Stn, Obs. Bound. 0.05]| 006 | 007 | 009 0.12 0.06 0.28
No Updating, Obs. Bound. 0.04 | 006 | 0.07| 009 0.12 0.06 0.25
27 Update Stn, FFWC Bound. 0.05| 006 | 0.07| 0.106] 0.13 0.07 0.41
48hr "| 27 Update Stn, Obs. Bound. 0.08 | 010 0.13 | 0.16 | 0.21 0.11 0.46
No Updating, Obs. Bound. 008 | 009 | 0.1F | 0.14 | 0.19 0.10 0.36
27 Update Stn, FFWC Bound. 009 012 015 0.18 | 0.26 0.14 0.65
72hr 27 Update Stn, Obs. Bound. 012 0.14| 0.18 | 0.22 | 0.28 0.15 0.58
No Updating, Obs. Bound. 0101 0.13 | 016§ 0.19| 024 0.13 0.45
0.141 0.18 | 0.22 ] 0.28 | 040 0.20 0.79

27 Update Stn, FFWC Bound.
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Table 7.6.1  Flood Shelter (Up to June 1999)

Presented by Private Organization KARITAS
SL District Name Number of Shelter
1. Gopal Gonj 4
2. Barishal 2
3. Madaripur 2
4. Sherpur 1
5. Netrokona 3
6. Mymenshingh 2
7. Sunamgonj 1
3. Naogaon 3
9. Natore 4
10. Pabna 4
11. Rajshahi 3
12. Chapi Nababganj 1
i3. Norail 2
14. Faridpur 2
15. Rajbari 2
16. Kurigram ]
17. Lalmonirhat 1
18. Dinajpur 1
19. Narayangonj 1
20. Monshigonj 3
21, Gazipur 6
22. Sunamgonj 1
23. Sylhet 1
24. Dhaka 7
A. Total 58
Constructed By District Administration
Sl District Name Number of Shelter
I. Shirajgonj 4
2. Gaibandha b)
3. Brahmman Baria 3
4. Comilla 25
B. Total 37
Total (A+B) 95
Source: DMB.
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Table 9.2.1 Quantities of Main Components

1) Facility
Number of main component

NE

W

SE

Region  Region  Region

sSW

Region Region CST

Central  Cestral

Total

Al Central Office (Dhaka) o 0o o 0 0 1 1
- Regional (Dhaka) c 0 0o o0 1 © 1
A2 Regional Office 1 1 1 1 ¢ 0 4
A3 Repeater Station{OM office) 4 9 0 5 3 0 21
A4 Repeater Office(not OM office) 4 ¢ 1 ¢ 1 @ 6
A5  Telemeter gauging Station 7 5 2 5 4 0 23
A6  Manual gauging Station 11 19 12 19 24 0 85
(HF) 5 10 6 10 12 0 43
(Mobile) 6 9 6 9 12 0 42
A7 Point to Point Direct Dissemination 16 10 6 0 0 D 32
Number of transportation equipment Rson Rewon hon  neson e oo™ Total
Vehicle 3 3 3 3 ¢ 3 15
Speed Boat 1 1 1 1 0 1 5
Number of office equipment Reion Seon B Do e e Total
Computer 7 7 7 7 7 9 44
Printer ¢ 4 4 4 4 9 29
Fax 2 2 2 2 2 3 13
Tel 4 4 4 4 4 5 25
Desk 20 20 20 20 20 13 113
Alr conditioner 5 5 5 5 5 9 34
2) Staff
Number of staff Reson T Rt o e et Total
SE 0 0 o 0 0 1 1
XEN 1 1 1 1 1 3 8
SDE 3 3 3 3 3 2 17
AE 3 3 3 3 3 2 17
Technical Staff 9 9 9 9 9 6 31
Support Staff 8 8 8 8 8 7 47
Gauge Reader 12 20 13 20 25 0 90
Total 36 44 37 4 49 21 231
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Table 9.2.2 Unit Prices Applied for Project Cost Estimate (1/2)

1 Price Rate (Equipment) Based on the current price in Japan in Jitly 2003

Ttem (Yen) (Tk) Conditions
1.1 Equipment

L1.1 Auntenna System
1y HF Antenna(Betweer Central and Regional) 500,000 250,000
2} HF Antenna(for Manual gauging station) 500,000 250,000
3) 3-stage collinear antenna 220,000 110,000
4) S-element Yagi antenna{Board Type) 83,000 41,500
5y Coaxial arrester 33,000 16,500
6) Coaxial cable with connectors 50,000 25,000

1.1.2 Radio Equipment
1) HF tranciver(for Regional) 1,500,000 750,000
2) HF tranciever(for FFWC) 1,500,000 750,000
3) HF tranciever(for Manual Gauging Station) 1,500,000 750,000
4) Mobile Modem 500,000 250,000
5)  Reciever Equipment 2,000,000 1,000,000
6) HF Equipment 1,500,000 750,000
7y Telemeter Equipment 900,000 450,000
8) Mobile 50,000 25,000

1.1.3 LF system
1} TF&T KF(Hard) 1,500,000 750,000
2)  T&T IF(Seft) 5,000,000 2,500,000
3) Regional IF{Hard) 1,500,000 750,000
4) Regional VF(Soft) 5,000,000 2,500,000
5)  Central EF(Hard) 1,500,000 750,000
6)  Central I/F{Seft) 5,000,000 2,500,000
7) Telemster ¥F(Hard) 1,500,000 750,000
8) Telemeter UF(Soft) 5,000,000 2,500,000
9y Manual FF(Hard) 1,500,000 750,000
10) Manual IF(Soft) 5,000,000 2,500,000
11) HF terminal KF 500,000 250,000

1.1.4 Analysis system
1) Data Base Central{Hard) 5,000,000 2,500,000
2) Data Base Central{Soft) 10,000,000 5,000,000
3) Data Base Regional(Hard) 5,000,600 2,500,000
4) Data Base Regional{Soft) 10,000,000 5,000,000
5)  Super Model System(Hard) 3,600,000 1,500,000
6)  Super Model System(Soft Improve) 2,000,000 2,500,000
7) Regional Model System(Hard) 3,000,000 1,500,000
3) Regional Model System(Soft) 13,000,000 7,500,000
9) LAN Cable 200,000 100,000

1.1.5 Sensor
1) Raingauge 110,000 55,000
2) Cordar(Rainfall) 300,000 150,000
3} Water-level Gauge(Float pole type H=3.5m) 760,000 380,000
4}  Water-level Gauge(Sonar Type) 1,850,000 925,000
5y Transmitter(for Float pole type) 370,000 185,000
6) Antenna,divider(for Float pole type) 170,000 85,000
7} Reciever(for Float pole type) 300,000 150,000

' 8) Cable(for Sonar type:per m) 1,000 500

9) Lightning pole 267,000 133,500
10) Digital Recorder 700,000 350,000
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Table 9.2.2 Unit Prices Applied for Project Cost Estimate (2/2)

liern {Yen) __(Tk) Conditions
1.1.6 Monitaling system
1) Monitor Modify I/F(Hard) 3,000,000 1,500,000
2) Monitor modify JF(Soft) 5,000,000 2,500,000
3) Monitering Equipment 400,000 200,000
4} Monitacring panel 100,000 50,000
1.1.7 Powersupply
1) Power Equipment 10,000,000 5,000,000
2y DC power supply 660,000 330,000
3) Isolation Transformes 140,000 70,000
4) Solar cells panel 120,000 60,000
5) Power distribution board 80,000 40,000
6) Battery 130,000 65,000
7) Batterystand 100,000 50,000
1.1.8 transportation
1) ‘Vehicle 3,000,000 1,500,000
2)  Blectric Motorboat 5,000,000 2,500,000
2 Price Rate(Works) Based on the current price in Bangladesh on July 2002
Referring to "Standard Schedule of Rates Manual” published by BWDB
ltem (Yen) (Tk) Conditions
2.1 Civil works
2.1,1 Station house
1) Regional office 5,000,000 2,500,000
2) station house 1,000,000 500,000
3) Telemeter station house 1,000,600 500,000
4y Water level gauge (per 1pole) 270,000 135,000 Average of each Estimate
5) Wiring (per m) 2,000 1,000 Average of each Estimate
7)  Road Construction etc.(within 500m) 2,000,000 1,000,000
8) Road Construction etc.{500m more) 4,000,000 2,000,000
9} Antepna tower(30m) 3,000,000 1,500,000
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Table 9.2.3 Breakdown of Investment Cost

{Unit: Million Taka)

@ Investment Cost Foreign Local Total D Condition
A Direct Instatlation Cost
1.1 Equipment 494.6 0.0 404.6 43.1
1.1.1  AatennaSystem 23.7 0.0 237 21
1.1.2  Radio Equipment 99.3 0.0 99.3 8.6
1.1.3  I/F system 79.0 0.0 79.0 6.9
1.1.4 Analysis system 94.6 0.c 94.6 82
1.1.5 Sensor 58.9 0.0 589 5.1
1.1.6 Monitoring sysiem 34.6 0.0 34.6 3.0
1.1.7 Power supply 69.6 0.0 69.6 6.1
1.1.8 Transportation 35.0 0.0 35.0 3.0
1.2 Civil works 0.0 144.0 144.0 12.5
1.3 Installation 93.8 0.6 4.4 8.2
1.4- Maintenance tool 25.0 0.0 25.0 2.2
1.5 Spare parts 98.9 0.0 98.9 8.6 |11 Equipments x 20%
1.6 Ocean and inland transportation 44.5 4.9 49.5 4.3 1.1 Bquipments x 9%{Foregin), x 1%(local)
1.7 Office Equipment 0.0 18.4 184 1.6
Total of Direct Installation Cost 756.8 167.9 924.8 80.5
B Administration Cost 0.0 9.2 9.2 0.8 [{A.Direct Installation Cost) x 1.0%
c Engineering 129.5 02 138.7 12.1 E.';.Direct Installation Cost) x 14.0%(Foreign), x
B{local}
D Teaining 53 0.6 5.9 05 g:.l]%]?:i:lr;lem + 1.3 Insallation) x 0.9% Foreign), x
(1.2 Civil werks) x 14%(forign), X 1%(local),
E Contingency 46.7 4.4 511 4.4{(1.1Equipment+1.3 Instailation Jx 4.5%(forign),
x0.5%(local)
(1.2 Civil works} x 14%(forign}, x 1%(local),
F Price Escalation 3.8 14.7 18.5 1.6 [(1.1Equipment+1.3 Installation Yx 4.5%(forign),
0.5%(iocal)
Total Investment Cost 942.2 206.9 1148.2 | 100.0

Note:1) % : Percentage to Total Investment Cost



Table 9.2.4 Unit Prices Applied for Estimation of Annual O&M Cost (1/2)

Item Uit Price Quantity
1 Transportation cost Executive staff x1 44,000
1.1 By air
a} Number of trips 1 trip/y
b) unit fare 10,600 Tk
1.2 By land
a) Number of trips 12 triply
b)  unit fare 300 Tk
1.3 By ship
a) Number of trips 12 trip
b)  unit fare 500 Tk
1.4 Travel allowance,ctc 22,000 Tk/y
2 Communication cost ‘
2.1 BTTB line Central and Regional | 386,016
office
1) Fix charge
a) Charge for Fix line 150 Tk/Month
by Month 12 Month
(Sub total) 1,800 Tk/y
2} Call charge :Rainy season
a) Month & month
b) Day 183 day
¢} Call,Fax,E-mail (between Ct-Rg :far) 24 times/day
d) Charge for call (far) 50.0 Tk/times
e) Call,Fax,E-mail {for dissemination :near) 480 times/day
f) Charge for call (near) 1.7 Tk/times
(Sub total) 368,928 Tkfy
3) Call charge:Dry season ‘
a) Month 6 month
b) Day 182 day
¢) Call,Fax,E-mail (between Ct-Rg :far) 1 times/day
d) Charge for one call (far) 50.0 Tk/times
¢} Call,Fax E-mail (for dissemination :near) 20 times/day
f)  Charge for one call (near) 1.7 Tk/times
(Sub total) 15,288 Tk/y
2.2 Mobile Manual gauging station x 1 5,060
a) Month 12 month
b) Days 365 day
¢y Fix charge 300 Tk/month
d) Call charge 4.0 Tk/day
2.3 Post, mail etc. Centeal anc'l Ragional x1 1,000
statton
a) Post, mail etc. 1,000 Tk/y
2.4 BRTC
Payment for BRTC Central x1 1,500,000
3 Vehicle operation cost Vehicle xl 255,000
3.1 Fuel 120,000 Tk/y
3.2 Wages to driver 120,000 Tk/y
3.3 Repairment 13,000 Tty
4 Boat operation cost Boat x1 25,000
4.1 Fuel 10,000 Tk/y
4.2 Wages to driver 10,060 Tk'y
4.3 Repairment 5,000 Tkiy
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Table 9.2.4 Unit Prices Applied for Estimation of Annual O&M Cost (2/2)

Ttemn Unit Price Quantity
5 Repair & maintenance cost
5.1 Telemeter Equipment Telemeter Equipment Cost  x 0.5%
5.2 Computer Equipment Computer Equipment Cost X 10.0%
5.3 Civil Works Civil Work Cost X 2.0%
5.4 Civil Works (Existing) il Works (Bxistine) - 5.0%
6 Light,fuel, water cost
Official staff cost X 5.0%
7 Consumables
Paper, ink, office stationary etc. Official staff cost X 3.0%
& Advertisement
Official staff cost X 2.0%
9 Social expenses
Official staff cost x 2.0%
10 Social welfare
Official staff cost X 1.0%|
11 House & land rental Central office x1 330,000
11.1 unit price per Area(feet square) 150 Tk/sq.ft
11.2 Rental Area (Dhaka) 2,200 sq.ft
12 Training cost Number of Official staff X 5,000
12.1 Number of training days 10 day
12.2 Fee 500 Tk/day
13 Insurance
Total OM X 1.0%|
14 Sundry
Total OM X 5.0%
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Table 9.2.5 Breakdown of Annunal Operaticn and Maintenance Cost of the Proposed Project

(Unit: Millien Taka / Year)

% Annnal OM Cost Foreign Local Total A Condition
A Staff 23.0 23.0 2.0
B O&M

1 Transportation cost 1.9 19 02
2 Communication cost 4.0 4.0 0.4
3 Vehicle operation cost 33 3.8 0.3
4 Boat operation cost 0.1 0.1 0.0
5 Repair & maintenance cost 271 271 2.4
6 Light.fuel,water cost 0.8 0.8 0.1
7 Consumables 0.5 Q.5 9.0
8 Advertisement 0.3 03 0.0
9 Social expenses 03 0.3 0.0
10 Social welfare 0.2 02 0.0
11 House & land rental 0.3 0.3 0.0
12 Training cost 0.7 07 01
13 Insurance 04 0.4 0.0
14 Sundry 2.0 20 0.2
Total of O&M 42.6 2.6 28

Total of A+B 65.6 65.6 5.8

 Depreciation 136.8 136.8 12.1
Grand Total 2024 2024 17.9

Note:1) % : Percentage to Total Investment Cost



Table 9.2.6 Detailed Breakdown of Annual O&M Cost of the Proposed Project

(Unit: Taka)
Items Unit Quantity rate Annual O&M Cost
A Staff] J
110fficial staff (SE.XEN,SDE; AE, Technical Staff, Support Staff) 16,723,000
2|Other staff (Gauge Reader) 6,300,000
| (sub total) 23,023,000
B.Operation and Maintenance
1| Transportation cost Executive staff (SE_XEN, SDE,A¥ 43| x 44,060 1,892,000
2|Communication cost
BTTB line Central and Regional Office 6| x 386,016 2,316,096
Mobile Mobile station 42| x 5,060 212,520
Post, mail etc, Central and Regional Office 6| x 1,000 6,000
BRTC rental Central Office 1 x| 1,500,000 1,500,000
(sub total) 4,034,616
3| Vehicle operation cost Vehicle 15| x 255,000 3,825,000
4|Boat operation cost Boat 5| x 25,000 125,000
5iRepair & maintenance cost
Telemeter Equipment (Telemeter Equipment x 0.5%) 1,257,228
Computer Equipment {Computer Equipment x 10%) 20,813,000
Civil Works (Civil work x2.0%) 2,880,300
Civil Works (Existing) (Civil(existing) x 5.0%) 2,175,000
(sub total) 27,127,528
6 |Light fuel water cost (Official Staff cost x 5.0%) 836,150
7|Consumables {Official Staff cost x 3.0%) 501,650
8| Advertisement (Official Staff cost x 2.0%) 334,460
9|Social expenses {Official Staff cost x 2.0%) 334,460
10|Social welfare {Official Staff cost x 1.0%) 167,230
11|House & land rental Central Office 330,000
12| Training cost Official staff 141 x 5,000 705,000
l (Sub total 1-12) 40,213,134
13 |[nsurance Sub total of (1-12) x 1.0% Y 402,131
14|Sundry Sub total of (1-12) % 5.0% Yo 2,010,657
| (Sub total cost of B) 42,625,922
C.Depreciation Cost
Computer depreciation cost computer/3(year) x 0.9 9,189,000
Equipment depreciation cost equipment/10{year) x 0.9 123,282,369
Civil depreciation cost civil/30(year) x 0.9 4,320,450
] (Sub total cost of C) 136,791,819
Total(A+B+C) 202,441,000
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Table 9.2.7 Actual Operation and Maintenance Cost for Existing FFWS (1/2)

(Unit: Taka)

Number of

Division Position office staff Salary Amount Remarks
(A)S.W.H Salary
SE 1/20,000 x 14(man-year) 280,000
XEN/SA 4[17,000 x 14(man-year) 952,000
SDE/Programer 13 (15,000 x 14(man-year) 2,730,000
AE/AD 22110,000 x 14(man-year) 3,080,000
Technical staff 316,500 x 14(man-year) 2,821,000
Generatl staff 179 16,000 x 14(man-year) 15,036,000
(Sub Total) 250 24,899,000 100%
4,979,800 20%
Gauge Reader 108 15,000 x 14(man-year) 7,560,000 100% |
(Total Salary) 12,539,800
O&M Cost
TA+DA+office expenses+vehicie(repair.fuel), etc, 11,600,000 100%
2,200,000 20%
Salary + O&M Cost 14,739,800
(B) PFFC Salary
SE 1120,000 x 14(man-year) 280,000
XEN/SA 1[17,000 x 14({man-year) 238,000
SDE/Programer 1]15,000 x 14(man-year) 210,000
AE/AD 2{10,000 x 14(man-year) 280,000
Technical staff 16,500 x 14{man-year) 91,000
General staff 1516,000 x 14(man-year) 1,260,000
(Sub Total) 2,359,000 100%
471,800 20%
(Total Salary) 471,800
O&M Cost
TA+DA+office expenses+vehicle(repair,fuel), etc. 1,258,000 100%
| 251,600 20%
Salary + O&M Cost 723,400
(C) C&1 division Salary
SE 020,000 x 14(man-year) 0
XEN/SA 1]17,000 x 14(man-year) 238,000
SDE/Programer 0]15,000 x 14(man-year) 0
AE/AD 1{10,000 x 14(man-year) 140,000
Technical staff 116,500 x 14(man-year) 91,000
General staff 156,000 x 14{man-vear) 1,260,000
(Sub Total) 1,725,000 100%
570,570 33%
(Total Salary) 570,570
{O&M Cost
TA+DA+office expenses+vehicle(repair.fuel), etc. 1,165,000 100%
233,000 20%
Salary + O&M Cost 803,570




Table 9.2.7 Actual Operation and Maintenanece Cost for Existing FFWS (2/2)

T9-10

(Unit: Taka)
Division Position 1;_‘;;2:::;; j_ Salary Amount Remarks
(D) C&I (Green Road) |Salary
SE ({20,000 x 14{man-year) 0
XEN/SA 0117,000 x 14(man-year) 0
SDE/Programer 1.2115,000 x 14(man-year) 252,000
AE/AD 1.2{10,000 x 14(man-year) 168,000
Technical staff 3.216,500 x 14(man-year) 291,200
General staff 11.216,000 x 14(man-year) 940,800
(Sub Total) 1,652,000 100%
T.C.O 8515,000 x 14(man-year) 5,950,000
{Sub tota] of Salary) 7,602,000
O&M Cost
Electricity bill 250,000
Repair, Fuel and Lubricants(for Vehicle) 175,000
Payment to BRTC 1,800,000
Payment to BTTB 2,500,600
Repair and Maintenance of HF Transceivers 1,500,000
Repair and Maintenance 120,000
(sub total of OM) 6,345,000
Salary + Q&M Cost 13,947,000
(E) FFWC Salary
SE (/20,000 x 14(man-year) 0
XEN/SA 117,000 x 14(man-year) 238,000
SDE/Programer § 15,000 x 14(man-year) 1,680,000
AF/AD 0{10,000 x 14(man-year) 0
Technical staff 0]6,500 x 14(man-year) 0
General staff 156,000 x 14(man-year) 1,260,000
(Sub total of Salary) 3,178,000 100%
Od&M Cost
[ﬁ+DA+0ffice expenses-+vehicle(repair.fuel}, etc. 650,000 100%
Salary + Q&M Cost 3,828,000
Grand Total 34,041,770
Note) Existing annual O&M cost is estimated by 2003 budget or actual achievements




Table 9.2.8 Comparison of Anpual Q&M Cosl

(Unit: Million Taka)
N i 1t Actual O&M cost Required O&M cost Project Q&M Cost R X
o em (for existing FFWS) (for existing FFWS) | (for proposed FFIVS) emarxs
1. |Staff Cost (A) 24.4 24.4 23.0
1. |Repair, Maintenance (B-2) 1.7 10.5 27.1
OI. |other O&Ms (B-1 + B-3) 8.0 9.4 15.5
Subtotal (A+B) 34.1 44.3 65.6
IV. |Depreciation 0.0 263 136.8
Total (A+B+C) 34.1 70.6 202.4
Breakdown (Unir: Million Taka)
A, Staff Cost (Salary)
Actual Q&M cost Required Q&M cost Project O&M Cost
N_O Item (for existing FFWS) (for existing FFWS) | (for proposed FFWS) Remarks
1Office statf 109 10.9 16.7
ZIGauge reader/HF Operator 13.5 13.5 6.3
Total of Staff Cost 24.4 244 23.0
B. Operation and Maintenance
B-1.(Items counted in existing O&M)
N I T Actual O&M cost | Required O&M cost |  Project O&M Cast Remarks
° lem (fo existing FFWS) | (for existing FFWS) | (for proposed FEWS) emar
1|Office expenses+vehicle(repairfuel), etc. 3.7 3.7 8.4
2|Communication 4.3 4.3 4.0
Total of B-1 8.0 80 | 12.5
B-2.(Repair and Maintenance Cost for effective O&M)
Actual O&M cost Required O&M cost Project Q&M Cost 7
No Hem (for existing FFWS) | (for existing FFWS) | (for proposed FFWS) Remarks
Existing Repair and 17 ) )
Maintenance(computer,lelemeter) ’
2| Telemeter - 1.0 1.3 jtelemeter x 0.5%
3| Computer - 5.0 20.8 |Computer x 10%
4| Civil - 4.5 6.0 |Civil x 5%
Total of B-2 1.7 10.5 27.1
B-3(Other additional O&M)
N I Actual O&M cost Required O&M <05t Project O&M Cost R ks
e tem (for existing FEWS) | (for existing FFWS) | (for proposed FFWS) emar
1{House & land rental - 0.0 0.3
2| Training cost - 0.5 0.7 |Office staff x 5,000(Tk)
3 Sundry - 0.9 2.0 [other OM x 5%
Total of B-3 0.0 14 ] 3.0
C. Depreciation
. Actual O&M cost Required O&M cost Project O&M Cost
No Ttem ( (for existing FFWS] | (forexisting FEWS) | (for proposed FFWS) Remarks
g’i;‘;;za‘ﬁ()ffc’z;‘““ (Hardware) X 22 9.2 |Mobile&Hard/S(year) x 0.9
2|Other Equipment depreciation cost x 21.4 123.3 {Other Equipment/10(year) x 0.9
3|Civil depreciation cost x 27 4.3 |Civil/30(year) x 0.9
Total of Depreciation 0.0 26.3 1368
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