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A-1 Inflow and Outflow data at MOSUL DAM 
 
Table A-1 Mean Monthly Inflow rate  

Oct. Nov. Dec. Jan Feb. Mar. Apr. May Jun Jul. Aug. Sept. 
1975-1976 137 197 306 803 998 1,081 3,494 2,520 1,153 429 237 198 963 30.4
1976-1977 325 408 564 389 597 954 1,458 1,268 512 237 147 115 581 18.3
1977-1978 151 174 469 664 1,880 1,564 1,621 1,414 732 312 174 146 775 24.4
1978-1979 157 171 376 771 627 754 1,131 934 508 215 144 133 493 15.6
1979-1980 324 506 576 527 705 1,413 2,538 1,472 581 288 214 198 779 24.6
1980-1981 210 266 450 649 989 1,400 1,436 1,328 785 323 175 152 680 21.5
1981-1982 159 323 401 621 751 849 2,219 2,183 859 326 193 151 753 23.7
1982-1983 247 250 216 263 383 967 1,179 1,257 520 224 165 151 485 15.3
1983-1984 191 858 659 321 573 896 1,103 899 535 252 135 118 545 17.2
1984-1985 153 321 284 351 808 1,059 2,327 1,291 502 160 127 113 625 19.7
1985-1986 101 102 88 92 103 322 515 554 503 252 296 310 270 8.5
1986-1987 357 379 346 735 1,265 1,613 2,148 1,685 663 252 114 97 805 25.4
1987-1988 233 613 1,665 1,096 1,074 2,222 3,275 2,604 1,329 584 235 107 1253 39.6
1988-1989 229 323 411 250 216 546 532 345 160 115 102 105 278 8.8
1989-1990 175 592 1,077 482 1,030 867 1,358 1,159 567 215 111 86 643 20.3
1990-1991 115 222 178 156 373 1,399 1,075 680 246 77 59 64 387 12.2
1991-1992 132 277 444 405 956 1,129 2,025 1,795 923 346 179 120 728 23.0
1992-1993 115 256 555 513 698 1,146 2,339 3,260 1,191 397 242 155 906 28.6
1993-1994 165 360 342 519 697 978 1,711 1,030 384 160 84 83 543 17.1
1994-1995 157 578 820 937 1,048 1,324 2,270 1,711 770 266 144 128 846 26.7
1995-1996 151 295 208 425 635 1,209 1,972 1,229 408 213 133 125 584 18.5
1996-1997 165 168 579 485 496 668 1,833 1,395 586 216 107 98 566 17.9
1997-1998 198 255 335 330 600 895 1,825 1,097 475 205 130 108 538 17.0
1998-1999 130 147 195 170 270 360 1,200 550 210 135 93 85 295 9.3
1999-2000 120 95 122 245 485 530 1,130 745 275 117 97 100 338 10.7
2000-2001 120 95 268 204 215 580 945 750 395 110 90 120 324 10.2
2001-2002 140 105 500 740 500 933 1,715 1,265 620 237 160 147 589 18.6
2002-2003 152 209 310 408 715 1,380 2,436 1,460 600 246 130 152 683 21.5
2003-2004 174 425 453 850 885 1,490 960 1,015 540 285 190 150 618 19.6
2004-2005 125 310 275 360 630 1,075 1,100 885 445 260 190 175 486 15.3
2005-2006 190 200 255 445 1,115 985 1,665 1,160 445 245 210 190 587 18.5
2006-2007 235 690 240 200 600 870 1,305 1,425 480 243 197 178 555 17.5
2007-2008 130 187 220 230 275 580 605 420 250 145 110 90 270 8.5
2008-2009 120 127 125 198 240 854 1,065 935 400 235 137 78 376 11.9
2009-2010 78 415 460 1,330 940 1,015 835 985 380
Minimum
monthly

discharge

(m3/s)

78 95 88 92 103 322 515 345 160 77 59 64 270 8.5

Maximum
monthly

discharge

(m3/s)

357 858 1,665 1,330 1,880 2,222 3,494 3,260 1,329 584 296 310 1,253 39.6

Average
(Oct/1981-
Sept/2009)

176 308 421 466 689 1,026 1,633 1,286 575 245 154 133 593 18.7

Monthly rate(%) 2.0 4.0 6.0 7.0 10.0 14.0 23.0 18.0 8.0 3.0 2.0 2.0 100.0

Mean Monthly Discharge (m
3
/s)Water Year 

Annual
mean

(m 3

/s)

Annual
total

(BCM)



A - 2 

 
 
TableA-2 Mean Monthly Outflow from Mosul Dam  

Oct. Nov. Dec. Jan Feb. Mar. Apr. May Jun Jul. Aug. Sept. 

1985-1986 101 102 88 92 103 322 515 554 503 252 296 310 270 8.51
1986-1987 357 379 377 425 1,017 1,600 2,065 1,956 1,257 507 508 302 896 28.25
1987-1988 447 689 869 1,709 797 1,818 3,380 2,239 1,275 873 903 901 1,325 41.90
1988-1989 747 630 433 367 274 236 254 257 282 282 294 289 362 11.42
1989-1990 458 435 490 318 522 508 418 969 634 596 1,414 496 605 19.07
1990-1991 385 338 292 - 851 232 268 244 349 543 507 378 - 13.82
1991-1992 318 568 374 379 740 875 1,037 1,585 545 835 747 693 725 22.92
1992-1993 395 300 795 808 692 909 1,719 2,356 1,290 915 899 815 991 31.25
1993-1994 771 522 309 260 312 434 891 770 569 613 547 695 558 17.59
1994-1995 778 705 1,071 983 1,091 764 1,368 1,454 1,092 957 744 719 977 30.82
1995-1996 745 495 383 365 389 386 1,398 793 573 592 626 625 614 19.42
1996-1997 601 460 304 341 302 280 865 874 761 801 649 630 572 18.05
1997-1998 580 525 445 440 495 275 880 285 560 690 670 500 529 16.67
1998-1999 440 345 257 185 178 185 150 176 225 322 380 403 271 8.53
1999-2000 404 415 225 142 157 212 132 150 295 385 421 400 278 8.80
2000-2001 365 400 171 295 220 140 115 208 418 529 580 571 334 10.54
2001-2002 418 425 150 370 305 425 875 925 590 531 648 597 522 16.45
2002-2003 524 480 350 305 330 740 1,947 1,112 745 525 500 481 670 21.13
2003-2004 410 445 440 570 985 1,070 680 300 420 605 640 590 596 18.85
2004-2005 490 455 400 420 385 325 520 430 490 588 567 554 469 14.78
2005-2006 495 500 477 344 410 725 1,583 1,130 478 310 369 367 600 18.89
2006-2007 350 555 390 305 455 545 1,020 1,360 415 395 353 435 548 17.29
2007-2008 335 220 207 210 205 280 285 220 260 305 347 307 265 8.37
2008-2009 258 245 239 200 194 233 520 838 420 409 450 500 376 11.87

Minimum
monthly

discharge

(m3/s)

101 102 88 92 103 140 115 150 225 252 294 289 265 8.37

Maximum
monthly

discharge

(m3/s)

778 705 1,071 1,709 1,091 1,818 3,380 2,356 1,290 957 1,414 901 1,325 41.90

Average
(Oct/1981-
Sept/2009)

466 443 397 428 475 563 954 883 602 557 586 523 581 18.13

Mean Monthly Discharge (m3/s) 
Water Year 

Annual
mean
(m 3 /s)

Annual
total
(BCM)
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A-2 Analysis Tables for Annual Safety Report of Mosul Dam (2008) 
TableA-3 Verification of observed data at Mosul Dam (1/12 ) 

 

Jan.  in  2008 4957.1

W.L STORAGE INFLOW

m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪

1 309.88 4957.1 210 0 0 0 207 207 200 0.26 4957.36 -0.26

2 309.88 4957.1 199 0 0 0 198 198 200 0.09 4957.45 -0.35

3 309.87 4954.8 180 0 0 0 204 204 200 -2.07 4955.37 -0.57

4 309.87 4954.8 190 0 0 0 187 187 200 0.26 4955.63 -0.83

5 309.86 4952.5 175 0 0 0 200 200 200 -2.16 4953.47 -0.97

6 309.86 4952.5 188 0 0 0 187 187 200 0.09 4953.56 -1.06

7 309.85 4950.1 240 0 0 0 267 267 200 -2.33 4951.22 -1.12

8 309.86 4952.5 216 0 0 0 187 187 200 2.51 4953.73 -1.23

9 309.88 4957.1 232 0 0 0 177 177 200 4.75 4958.48 -1.38

10 309.92 4966.4 298 0 0 0 188 188 200 9.50 4967.99 -1.59

11 309.98 4980.4 368 0 0 0 204 204 200 14.17 4982.16 -1.76

12 310.07 5001.8 523 0 0 0 273 273 273 21.60 5003.76 -1.96

13 310.14 5018.5 387 0 192 0 0 192 186 16.85 5020.60 -2.10

14 310.17 5026.7 293 0 208 0 0 208 200 7.34 5027.95 -1.25

15 310.23 5040.1 359 0 183 0 7 190 200 14.60 5042.55 -2.45

16 310.27 5049.7 277 0 133 0 30 163 200 9.85 5052.40 -2.70

17 310.26 5047.3 238 0 233 0 30 263 200 -2.16 5050.24 -2.94

18 310.26 5047.3 174 0 0 0 171 171 200 0.26 5050.50 -3.20

19 310.25 5044.9 214 0 0 0 239 239 279 -2.16 5048.34 -3.44

20 310.23 5040.1 213 0 0 0 266 266 300 -4.58 5043.76 -3.66

21 310.20 5032.9 165 0 0 0 245 245 221 -6.91 5036.85 -3.95

22 310.17 5025.7 169 0 0 0 248 248 200 -6.83 5030.02 -4.32

23 310.13 5016.1 119 0 0 0 225 225 200 -9.16 5020.86 -4.76

24 310.13 5016.1 122 0 0 0 120 120 200 0.17 5021.04 -4.94

25 310.11 5011.3 144 0 0 0 197 197 200 -4.58 5016.46 -5.16

26 310.09 5006.6 153 0 0 0 204 204 200 -4.41 5012.05 -5.45

27 310.08 5004.2 187 0 0 0 212 212 200 -2.16 5009.89 -5.69

28 310.07 5001.8 164 0 0 0 190 190 200 -2.25 5007.64 -5.84

29 310.06 4999.4 171 0 0 0 196 196 200 -2.16 5005.48 -6.08

30 310.05 4999.4 204 0 0 0 202 202 200 0.17 5005.66 -6.26

31 310.09 5006.6 301 0 0 0 216 216 200 7.34 5013.00 -6.40

Aver. 310.06 4999.09 228.16 0 30.61 0 176.68 207.3 208.4
Total(MCM/month) 611.11 473.21 555.2 558.1 55.90

DATE
Regulating Dam

MAIN RESERVOIR

OUTFLOW　(m3/s)

MAIN DAM

OUTFLOW　(m3/s)

Regulating Dam

Calculated Storage　(MCM)

 

Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (2/12 ) 

Feb.  in  2008 5013

W.L STORAGEINFLOW
m.a.s.l MCM m3/s Gazira BottomSpillwayPower Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 310.12 5013.7 291 0 0 0 206 206 200 7.34 5020.34 -6.64
2 310.16 5023.3 292 0 0 0 179 179 200 9.76 5030.11 -6.81
3 310.18 5028.1 262 0 0 0 204 204 200 5.01 5035.12 -7.02
4 310.20 5032.9 252 0 0 0 194 194 200 5.01 5040.13 -7.23
5 310.19 5030.5 193 0 0 0 218 218 200 -2.16 5037.97 -7.47
6 310.20 5032.9 213 0 0 0 182 182 200 2.68 5040.65 -7.75
7 310.20 5032.9 194 0 0 0 189 189 200 0.43 5041.08 -8.18
8 310.20 5032.9 214 0 0 0 207 207 200 0.60 5041.68 -8.78
9 310.20 5032.9 214 0 0 0 207 207 200 0.60 5042.29 -9.39

10 310.20 5032.9 203 0 0 0 196 196 200 0.60 5042.89 -9.99
11 310.20 5032.9 198 0 0 0 193 193 200 0.43 5043.33 -10.43
12 310.22 5037.7 270 0 0 0 211 211 200 5.10 5048.42 -10.72
13 310.23 5040.1 233 0 0 0 200 200 200 2.85 5051.28 -11.18
14 310.23 5040.1 204 0 0 0 203 203 200 0.09 5051.36 -11.26
15 310.24 5042.5 233 0 0 0 202 202 200 2.68 5054.04 -11.54
16 310.27 5049.7 291 0 0 0 206 206 200 7.34 5061.38 -11.68
17 310.27 5049.7 204 0 0 0 201 201 200 0.26 5061.64 -11.94
18 310.29 5054.5 249 0 0 0 185 185 200 5.53 5067.17 -12.67
19 310.32 5061.6 282 0 0 0 194 194 200 7.60 5074.78 -13.18
20 310.33 5064.0 255 0 0 0 220 220 200 3.02 5077.80 -13.80
21 310.33 5064.0 185 0 0 0 182 182 200 0.26 5078.06 -14.06
22 310.36 5071.2 289 0 0 0 203 203 200 7.43 5085.49 -14.29
23 310.40 5080.8 303 0 0 0 187 187 200 10.02 5095.51 -14.71
24 310.45 5092.8 361 0 0 0 217 217 200 12.44 5107.95 -15.15
25 310.48 5100.0 292 0 0 0 204 204 200 7.60 5115.56 -15.56
26 310.52 5109.5 311 0 0 0 194 194 200 10.11 5125.67 -16.17
27 310.60 5128.7 490 0 0 0 265 265 269 19.44 5145.11 -16.41
28 310.68 5147.9 523 0 0 0 296 296 300 19.61 5164.72 -16.82
29 310.71 5155.0 390 0 0 0 303 303 300 7.52 5172.24 -17.24

Aver. 310.31 5059.162 272.1 0 0 0 208.55 208.6 209.3
Total(MCM/month) 681.78 522.55 522.5 524.4 159.24

Calculated Storage
Regulating Dam

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

 
Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (3/12 ) 

March.  in  2008 5172.24

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 310.77 5169.4 476 0 0 0 302 302 300 15.03 5187.27 -17.87
2 310.83 5183.8 488 0 0 0 316 316 300 14.86 5202.13 -18.33
3 310.88 5195.8 423 0 0 0 277 277 300 12.61 5214.75 -18.95
4 310.89 5198.2 343 0 0 0 308 308 300 3.02 5217.77 -19.57
5 310.95 5212.5 471 0 0 0 300 300 300 14.77 5232.55 -20.05
6 311.00 5224.5 444 0 0 0 298 298 300 12.61 5245.16 -20.66
7 311.04 5234.4 431 9 0 0 300 309 300 10.54 5255.70 -21.30
8 311.07 5241.8 434 7 0 0 330 337 300 8.38 5264.08 -22.28
9 311.09 5246.7 368 4 0 0 299 303 300 5.62 5269.70 -23.00

10 311.11 5251.6 378 4 0 0 305 309 300 5.96 5275.66 -24.06
11 311.11 5251.6 332 4 0 0 303 307 300 2.16 5277.82 -26.22
12 311.17 5266.4 491 10 0 0 293 303 300 16.24 5294.06 -27.66
13 311.26 5288.6 587 12 0 0 306 318 300 23.24 5317.31 -28.71
14 311.38 5318.2 687 6 0 0 333 339 337 30.07 5347.37 -29.17
15 311.54 5357.6 816 0 0 0 357 357 350 39.66 5387.03 -29.43
16 311.63 5379.8 606 0 0 0 346 346 350 22.46 5409.49 -29.69
17 311.80 5421.7 842 0 0 0 352 352 350 42.34 5451.83 -30.13
18 311.87 5439.0 505 0 0 0 300 300 253 17.71 5469.54 -30.54
19 312.00 5471.0 533 0 0 0 155 155 200 32.66 5502.20 -31.20
20 312.09 5493.8 472 0 0 0 200 200 200 23.50 5525.70 -31.90
21 312.20 5521.6 526 0 0 0 196 196 200 28.51 5554.21 -32.61
22 312.32 5552.0 560 0 0 0 200 200 200 31.10 5585.32 -33.32
23 312.52 5602.6 807 0 0 0 198 198 200 52.62 5637.94 -35.34
24 312.69 5645.6 709 0 0 0 200 200 200 43.98 5681.91 -36.31
25 312.88 5693.6 769 0 0 0 200 200 200 49.16 5731.08 -37.48
26 313.05 5737.0 722 0 0 0 198 198 200 45.27 5776.35 -39.35
27 313.25 5788.9 832 10 0 0 207 217 200 53.14 5829.48 -40.58
28 313.38 5822.6 626 14 0 0 208 222 200 34.91 5864.39 -41.79
29 313.67 5897.9 1088 14 0 0 188 202 200 76.55 5940.94 -43.04
30 313.84 5942.0 727 0 0 0 201 201 200 45.45 5986.39 -44.39
31 313.95 5970.5 642 14 0 0 273 287 277 30.67 6017.06 -46.56

Aver. 311.91 5452.281 585 3.4839 0 0 266.1 269.6 265.1
Total(MCM/month) 1566.9 712.71 722 709.9 844.82

Calculated Storage　(MCM)
　　　　　(MCM)

MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

Regulating Dam
DATE

MAIN RESERVOIR

 
Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (4/12 ) 

April  in  2008 6017.06

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 314.09 6007.5 769 14 0 0 310 324 300 38.45 6055.51 -48.01
2 314.20 6036.8 665 14 0 0 297 311 300 30.59 6086.09 -49.29
3 314.33 6071.4 783 14 187 0 169 370 292 35.68 6121.78 -50.38
4 314.44 6100.8 689 14 292 0 30 336 300 30.50 6152.28 -51.48
5 314.54 6127.4 659 14 292 0 30 336 300 27.91 6180.18 -52.78
6 314.66 6159.4 619 11 225 0 0 236 300 33.09 6213.27 -53.87
7 314.80 6196.7 708 11 250 0 0 261 300 38.62 6251.90 -55.20
8 314.88 6218.0 586 11 313 0 0 324 300 22.64 6274.53 -56.53
9 314.98 6244.7 560 11 225 0 0 236 300 27.99 6302.53 -57.83

10 315.05 6263.7 642 7 400 0 0 407 300 20.30 6322.83 -59.13
11 315.15 6291.0 563 7 225 0 0 232 300 28.60 6351.43 -60.43
12 315.26 6321.1 617 4 250 0 0 254 300 31.36 6382.79 -61.69
13 315.32 6337.5 508 5 100 0 192 297 300 18.23 6401.02 -63.52
14 315.38 6353.9 505 12 0 0 288 300 300 17.71 6418.73 -64.83
15 315.47 6378.5 612 11 0 0 299 310 300 26.09 6444.83 -66.33
16 315.50 6386.8 433 10 0 0 308 318 300 9.94 6454.76 -67.96
17 315.60 6414.1 635 0 0 0 298 298 300 29.12 6483.88 -69.78
18 315.69 6438.7 608 4 0 0 300 304 300 26.27 6510.14 -71.44
19 315.78 6463.3 615 14 0 0 297 311 300 26.27 6536.41 -73.11
20 315.85 6482.5 563 14 0 0 306 320 300 21.00 6557.41 -74.91
21 315.91 6498.9 523 14 0 0 300 314 300 18.06 6575.46 -76.56
22 316.00 6523.5 580 14 0 0 258 272 256 26.61 6602.07 -78.57
23 316.09 6548.7 566 14 0 0 237 251 250 27.22 6629.29 -80.59
24 316.18 6574.0 583 14 0 0 251 265 250 27.48 6656.77 -82.77
25 316.26 6596.4 535 7 0 0 244 251 250 24.54 6681.30 -84.90
26 316.36 6624.5 633 14 0 0 259 273 250 31.10 6712.41 -87.91
27 316.44 6646.9 556 14 0 0 246 260 250 25.57 6737.98 -91.08
28 316.58 6686.2 732 14 100 0 126 240 250 42.51 6780.49 -94.29
29 316.70 6719.9 612 10 0 0 187 197 204 35.86 6816.35 -96.45
30 316.81 6750.7 586 10 0 0 204 214 200 32.14 6848.49 -97.79

Aver. 315.48 6382.117 608.17 10.9 95.3 0 181.2 287.4 281.7
Total(MCM/month) 1576.4 469.67 744.9 730.3 831.43

Calculated Storage　(MCM)
　　　　　(MCM)

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

Regulating Dam

 
Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (5/12 ) 

May  in  2008 6812.63

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 316.91 6778.8 553 10 0 0 195 205 200 30.07 6842.70 -63.90
2 317.04 6815.5 662 10 0 0 204 214 200 38.71 6881.40 -65.90
3 317.14 6844.3 540 0 0 0 182 182 189 30.93 6912.34 -68.04
4 317.24 6873.0 562 10 0 0 195 205 200 30.84 6943.18 -70.18
5 317.33 6898.9 536 7 0 0 204 211 200 28.08 6971.26 -72.36
6 317.41 6921.9 505 7 0 0 207 214 200 25.14 6996.40 -74.50
7 317.49 6944.9 503 12 0 0 200 212 200 25.14 7021.55 -76.65
8 317.54 6959.3 392 14 0 0 189 203 200 16.33 7037.87 -78.57
9 317.59 6973.6 399 14 0 0 197 211 200 16.24 7054.12 -80.52

10 317.65 6990.9 434 14 0 0 198 212 200 19.18 7073.30 -82.40
11 317.73 7013.9 505 14 0 0 201 215 200 25.06 7098.35 -84.45
12 317.81 7036.9 491 14 0 0 191 205 200 24.71 7123.07 -86.17
13 317.86 7051.3 384 0 0 0 197 197 200 16.16 7139.22 -87.92
14 317.92 7068.5 454 10 0 0 221 231 219 19.27 7158.49 -89.99
15 317.97 7082.9 419 10 0 0 218 228 225 16.50 7174.99 -92.09
16 318.01 7094.4 400 10 0 0 233 243 225 13.56 7188.56 -94.16
17 318.05 7106.2 384 10 0 0 213 223 225 13.91 7202.47 -96.27
18 318.09 7118.0 402 14 0 0 227 241 225 13.91 7216.38 -98.38
19 318.11 7123.9 342 14 0 0 229 243 225 8.55 7224.93 -101.03
20 318.13 7129.8 334 14 0 0 225 239 225 8.21 7233.14 -103.34
21 318.15 7135.7 348 14 0 0 229 243 225 9.07 7242.21 -106.51
22 318.17 7141.6 331 10 0 0 218 228 225 8.90 7251.11 -109.51
23 318.20 7150.4 393 4 0 0 250 254 225 12.01 7263.12 -112.72
24 318.23 7159.2 375 0 0 0 236 236 225 12.01 7275.13 -115.93
25 318.26 7168.1 375 5 0 0 230 235 225 12.10 7287.23 -119.13
26 318.27 7171.0 370 12 0 0 286 298 225 6.22 7293.45 -122.45
27 318.29 7176.9 356 14 0 0 247 261 225 8.21 7301.65 -124.75
28 318.33 7188.7 411 14 0 0 230 244 225 14.43 7316.08 -127.38
29 318.36 7197.5 369 10 0 0 230 240 225 11.15 7327.23 -129.73
30 318.39 7206.4 358 10 0 0 218 228 225 11.23 7338.46 -132.06
31 318.41 7212.2 330 10 0 0 225 235 225 8.21 7346.67 -134.47

Aver. 317.87 7055.955 426.35 10.032 0 0 216.94 227 214
Total(MCM/month) 1141.9 581.04 607.9 573.1 534.04

Calculated Storage　(MCM)

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

Regulating Dam

 

Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (6/12 ) 

June  in  2008 7346.67

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 318.44 7221.1 361 6 0 0 223 229 225 11.40 7358.07 -136.97
2 318.48 7232.9 405 10 0 0 229 239 225 14.34 7372.42 -139.52
3 318.50 7238.8 342 0 0 0 227 227 225 9.94 7382.35 -143.55
4 318.52 7244.6 340 0 0 0 233 233 244 9.24 7391.60 -147.00
5 318.53 7247.6 332 12 0 0 250 262 250 6.05 7397.65 -150.05
6 318.54 7250.5 326 10 0 0 250 260 250 5.70 7403.35 -152.85
7 318.54 7250.5 299 10 0 0 254 264 250 3.02 7406.37 -155.87
8 318.54 7250.5 292 10 0 0 246 256 250 3.11 7409.48 -158.98
9 318.53 7247.6 241 10 0 0 230 240 250 0.09 7409.57 -161.97

10 318.51 7241.7 197 10 50 0 164 224 250 -2.33 7407.24 -165.54
11 318.49 7235.8 236 10 0 0 247 257 247 -1.81 7405.42 -169.62
12 318.47 7229.9 225 10 0 0 250 260 250 -3.02 7402.40 -172.50
13 318.45 7224.0 229 10 0 0 250 260 250 -2.68 7399.72 -175.72
14 318.45 7218.1 223 10 0 0 244 254 250 -2.68 7397.04 -178.94
15 318.41 7212.2 222 10 0 0 248 258 250 -3.11 7393.93 -181.73
16 318.38 7203.4 214 10 0 0 261 271 250 -4.92 7389.01 -185.61
17 318.36 7197.5 225 10 0 0 243 253 250 -2.42 7386.59 -189.09
18 318.34 7191.6 228 10 0 0 249 259 250 -2.68 7383.91 -192.31
19 318.31 7182.8 194 10 0 0 249 259 250 -5.62 7378.29 -195.49
20 318.28 7174.0 203 10 0 0 256 266 250 -5.44 7372.85 -198.85
21 318.25 7165.1 193 10 0 0 248 258 250 -5.62 7367.23 -202.13
22 318.23 7159.2 235 10 0 0 252 262 250 -2.33 7364.90 -205.70
23 318.21 7153.3 224 10 0 0 247 257 250 -2.85 7362.05 -208.75
24 318.19 7147.5 232 10 0 0 254 264 250 -2.76 7359.28 -211.78
25 318.15 7135.7 204 10 0 0 299 309 298 -9.07 7350.21 -214.51
26 318.10 7121.0 168 10 0 0 293 303 300 -11.66 7338.55 -217.55
27 318.05 7106.2 189 10 0 0 315 325 300 -11.75 7326.80 -220.60
28 318.01 7094.4 201 10 0 0 293 303 300 -8.81 7317.99 -223.59
29 317.96 7080.0 217 10 0 0 314 324 300 -9.24 7308.74 -228.74
30 317.93 7071.4 246 10 0 0 290 300 300 -4.67 7304.07 -232.67

Aver. 318.34 7190.963 248.1 9.2667 1.667 0 253.6 264.5 257.1
Total(MCM/month) 643.08 657.33 685.7 666.5 -42.60

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s) Calculated Storage

Regulating Dam
DATE

 
Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (7/12 ) 

July  in  2008 7313.32

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 317.89 7059.9 208 10 0 0 294 304 300 -8.29 7305.03 -245.13
2 317.84 7045.5 176 10 0 0 296 306 300 -11.23 7293.79 -248.29
3 317.78 7028.3 174 10 0 0 326 336 300 -14.00 7279.80 -251.50
4 317.73 7013.9 161 10 0 0 281 291 300 -11.23 7268.56 -254.66
5 317.68 6999.5 182 10 0 0 302 312 300 -11.23 7257.33 -257.83
6 317.63 6985.1 183 10 0 0 296 306 300 -10.63 7246.71 -261.61
7 317.57 6967.9 175 10 0 0 329 339 300 -14.17 7232.54 -264.64
8 317.52 6953.5 159 10 0 0 278 288 300 -11.15 7221.39 -267.89
9 317.47 6939.1 174 10 0 0 294 304 300 -11.23 7210.16 -271.06

10 317.42 6924.8 181 10 0 0 296 306 300 -10.80 7199.36 -274.56
11 317.35 6904.6 128 10 0 0 311 321 300 -16.68 7182.68 -278.08
12 317.29 6887.4 138 10 0 0 286 296 300 -13.65 7169.03 -281.63
13 317.23 6870.1 170 10 0 0 308 318 300 -12.79 7156.24 -286.14
14 317.16 6850.0 122 10 0 0 304 314 300 -16.59 7139.66 -289.66
15 317.09 6829.9 119 10 0 0 300 310 300 -16.50 7123.15 -293.25
16 317.03 6812.6 146 10 0 0 299 309 300 -14.08 7109.07 -296.47
17 316.96 6792.8 116 10 0 0 298 308 300 -16.59 7092.48 -299.68
18 316.89 6773.1 117 10 0 0 294 304 300 -16.16 7076.32 -303.22
19 316.82 6753.5 135 10 0 0 311 321 300 -16.07 7060.25 -306.75
20 316.75 6733.9 112 10 0 0 294 304 300 -16.59 7043.67 -309.77
21 316.67 6711.4 91 10 0 0 310 320 300 -19.79 7023.88 -312.48
22 316.60 6691.8 112 10 0 0 300 310 300 -17.11 7006.77 -314.97
23 316.53 6672.2 125 10 0 0 305 315 300 -16.42 6990.36 -318.16
24 316.46 6652.5 109 10 0 0 296 306 300 -17.02 6973.34 -320.84
25 316.40 6635.7 158 10 0 0 305 315 300 -13.56 6959.77 -324.07
26 316.33 6616.1 120 10 0 0 296 306 300 -16.07 6943.70 -327.60
27 316.26 6596.4 154 10 0 0 306 316 300 -14.00 6929.70 -333.30
28 316.20 6579.6 166 10 0 0 306 316 300 -12.96 6916.74 -337.14
29 316.13 6560.0 142 10 0 0 332 342 348 -17.28 6899.46 -339.46
30 316.05 6537.5 128 10 0 0 349 359 350 -19.96 6879.51 -342.01
31 315.97 6515.3 142 10 0 0 360 370 350 -19.70 6859.81 -344.51

Aver. 316.99 6803.029 145.9 10 0 0 305.23 315.2 304.8
Total(MCM/month) 390.79 817.52 844.3 816.3 -453.51

Calculated Storage　(MCM)

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

Regulating Dam

 
Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (8/12 ) 

August  in  2008 6859.81

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 315.88 6490.7 108 10 0 0 348 358 350 -21.60 6838.21 -347.51
2 315.79 6466.1 114 10 0 0 348 358 350 -21.08 6817.12 -351.02
3 315.69 6438.7 71 10 0 0 343 353 350 -24.36 6792.76 -354.06
4 315.59 6411.4 90 10 0 0 366 376 350 -24.71 6768.05 -356.65
5 315.51 6389.5 110 10 0 0 323 333 350 -19.27 6748.78 -359.28
6 315.41 6362.1 98 10 0 0 368 378 350 -24.19 6724.59 -362.49
7 315.32 6337.5 100 10 0 0 345 355 350 -22.03 6702.56 -365.06
8 315.22 6310.2 96 10 0 0 365 375 350 -24.11 6678.45 -368.25
9 315.13 6285.6 92 2 0 0 338 340 350 -21.43 6657.03 -371.43

10 315.05 6263.7 123 3 0 0 341 344 343 -19.09 6637.93 -374.23
11 314.97 6242.0 137 10 0 0 342 352 350 -18.58 6619.36 -377.36
12 314.89 6220.7 116 10 0 0 322 332 308 -18.66 6600.69 -379.99
13 314.83 6204.7 149 10 0 0 291 301 300 -13.13 6587.56 -382.86
14 314.74 6180.7 101 10 0 0 338 348 342 -21.34 6566.22 -385.52
15 314.65 6156.7 108 10 0 0 346 356 350 -21.43 6544.79 -388.09
16 314.56 6132.7 115 10 0 0 353 363 350 -21.43 6523.36 -390.66
17 314.47 6108.8 106 10 0 0 336 346 350 -20.74 6502.63 -393.83
18 314.37 6082.1 106 10 0 0 359 369 350 -22.72 6479.91 -397.81
19 314.26 6052.8 64 10 0 0 354 364 350 -25.92 6453.99 -401.19
20 314.17 6028.8 102 10 0 0 346 356 350 -21.95 6432.04 -403.24
21 314.08 6004.8 98 3 0 0 343 346 350 -21.43 6410.61 -405.81
22 313.98 5978.3 98 10 0 0 366 376 350 -24.02 6386.59 -408.29
23 313.89 5955.0 104 10 0 0 341 351 350 -21.34 6365.25 -410.25
24 313.79 5929.0 114 10 0 0 365 375 350 -22.55 6342.70 -413.70
25 313.70 5905.7 107 10 0 0 328 338 350 -19.96 6322.74 -417.04
26 313.60 5879.7 103 0 0 0 368 368 350 -22.90 6299.85 -420.15
27 313.51 5856.3 143 10 0 0 364 374 350 -19.96 6279.89 -423.59
28 313.43 5835.6 124 10 0 0 329 339 350 -18.58 6261.31 -425.71
29 313.34 5812.2 108 10 0 0 340 350 350 -20.91 6240.40 -428.20
30 313.25 5788.9 122 10 0 0 353 363 350 -20.82 6219.58 -430.68
31 313.16 5765.5 134 10 0 0 361 371 350 -20.48 6199.11 -433.61

Aver. 314.52 6125.048 108.42 8.9677 0 0 346.13 355.1 346.5
Total(MCM/month) 290.39 927.07 951.1 928.2 -660.70

Calculated Storage　(MCM)

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

Regulating Dam

 
Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (9/12 ) 

Sep.  in  2008 6199.11

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 313.07 5742.2 138 10 0 0 368 378 350 -20.74 6178.37 -436.17
2 312.99 5721.5 117 10 0 0 320 330 350 -18.40 6159.97 -438.47
3 312.89 5696.2 105 10 0 0 362 372 350 -23.07 6136.90 -440.70
4 312.79 5670.9 93 10 0 0 346 356 350 -22.72 6114.17 -443.27
5 312.70 5648.1 90 10 0 0 316 326 306 -20.39 6093.78 -445.68
6 312.62 5627.9 90 10 0 0 286 296 300 -17.80 6075.99 -448.09
7 312.54 5607.6 104 10 0 0 299 309 300 -17.71 6058.27 -450.67
8 312.45 5584.9 105 10 0 0 330 340 300 -20.30 6037.97 -453.07
9 312.37 5564.6 101 10 0 0 282 292 300 -16.50 6021.47 -456.87

10 312.29 5544.4 89 7 0 0 292 299 300 -18.14 6003.32 -458.92
11 312.21 5524.1 96 9 0 0 296 305 300 -18.06 5985.27 -461.17
12 312.13 5503.9 100 10 0 0 300 310 300 -18.14 5967.12 -463.22
13 312.03 5481.1 70 10 0 0 300 310 300 -20.74 5946.39 -465.29
14 311.96 5461.1 87 10 0 0 280 290 300 -17.54 5928.85 -467.75
15 311.87 5439.0 94 10 0 0 316 326 300 -20.04 5908.80 -469.80
16 311.79 5419.2 100 10 0 0 298 308 300 -17.97 5890.83 -471.63
17 311.71 5399.5 108 10 0 0 307 317 300 -18.06 5872.77 -473.27
18 311.63 5379.8 85 10 0 0 281 291 300 -17.80 5854.97 -475.17
19 311.54 5357.6 96 10 0 0 312 322 300 -19.53 5835.45 -477.85
20 311.45 5335.4 73 10 0 0 293 303 300 -19.87 5815.58 -480.18
21 311.37 5315.7 109 10 0 0 308 318 300 -18.06 5797.52 -481.82
22 311.29 5296.0 93 10 0 0 290 300 300 -17.88 5779.63 -483.63
23 311.19 5271.3 61 10 0 0 310 320 300 -22.38 5757.26 -485.96
24 311.10 5249.2 68 10 0 0 290 300 300 -20.04 5737.21 -488.01
25 311.00 5224.5 60 10 0 0 312 322 300 -22.64 5714.57 -490.07
26 310.90 5200.6 61 10 0 0 305 315 300 -21.95 5692.63 -492.03
27 310.81 5179.0 69 10 0 0 292 302 300 -20.13 5672.50 -493.50
28 310.72 5157.4 77 10 0 0 297 307 300 -19.87 5652.63 -495.23
29 310.63 5135.9 74 0 0 0 307 307 300 -20.13 5632.49 -496.59
30 310.54 5114.3 61 0 0 0 294 294 300 -20.13 5612.36 -498.06

Aver. 311.82 5428.43 89.133 9.2 0 0 306.3 315.5 306.9
Total(MCM/month) 231.03 793.93 817.8 795.4 -586.74

Calculated Storage　(MCM)

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

Regulating Dam

 

Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (10/12 ) 

October  in  2008 5612.36

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 310.47 5097.6 105 0 0 0 285 285 300 -15.55 5596.81 -499.21
2 310.39 5078.4 90 0 0 0 299 299 300 -18.06 5578.75 -500.35
3 310.33 5064.0 114 0 0 0 271 271 300 -13.56 5565.19 -501.19
4 310.27 5049.7 156 0 0 0 306 306 300 -12.96 5552.23 -502.53
5 310.21 5035.3 152 0 0 0 302 302 300 -12.96 5539.27 -503.97
6 310.16 5023.3 168 0 0 0 294 294 300 -10.89 5528.38 -505.08
7 310.10 5009.0 172 7 0 0 316 323 300 -13.05 5515.34 -506.34
8 310.02 4989.8 103 10 0 0 298 308 300 -17.71 5497.62 -507.82
9 309.94 4971.1 103 8 0 0 295 303 300 -17.28 5480.34 -509.24

10 309.86 4952.5 104 7 0 0 299 306 300 -17.45 5462.89 -510.39
11 309.78 4933.9 107 7 0 0 304 311 300 -17.63 5445.27 -511.37
12 309.71 4917.6 111 7 0 0 279 286 300 -15.12 5430.15 -512.55
13 309.65 4903.6 122 7 0 0 263 270 254 -12.79 5417.36 -513.76
14 309.59 4889.7 118 7 0 0 250 257 250 -12.01 5405.35 -515.65
15 309.53 4875.7 121 7 0 0 260 267 250 -12.61 5392.73 -517.03
16 309.47 4861.8 105 7 0 0 243 250 250 -12.53 5380.21 -518.41
17 309.41 4847.8 110 7 0 0 251 258 250 -12.79 5367.42 -519.62
18 309.35 4833.9 99 7 0 0 242 249 250 -12.96 5354.46 -520.56
19 309.28 4817.6 96 7 0 0 267 274 250 -15.38 5339.08 -521.48
20 309.22 4803.7 83 7 0 0 226 233 250 -12.96 5326.12 -522.42
21 309.15 4787.4 94 7 0 0 265 272 250 -15.38 5310.74 -523.34
22 309.10 4775.8 125 7 0 0 238 245 250 -10.37 5300.37 -524.57
23 309.03 4759.5 110 7 0 0 271 278 250 -14.52 5285.86 -526.36
24 308.97 4745.7 94 5 0 0 235 240 250 -12.61 5273.24 -527.54
25 308.89 4727.6 84 0 0 0 268 268 250 -15.90 5257.35 -529.75
26 308.82 4711.8 67 0 0 0 234 234 250 -14.43 5242.92 -531.12
27 308.79 4705.0 146 0 0 0 217 217 217 -6.13 5236.78 -531.78
28 308.79 4705.0 206 0 0 0 197 197 206 0.78 5237.56 -532.56
29 308.77 4700.5 163 0 0 0 207 207 200 -3.80 5233.76 -533.26
30 308.75 4696.0 145 0 0 0 191 191 200 -3.97 5229.78 -533.78
31 308.73 4691.5 164 0 0 0 210 210 200 -3.97 5225.81 -534.31

Aver. 309.50 4869.7 120.55 4.129 0 0 260.74 264.9 262.2
Total(MCM/month) 322.88 698.37 709.4 702.2 -386.55

Calculated Storage　(MCM)

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

Regulating Dam

 
Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (11/12 ) 

November  in  2008 5225.81

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 308.70 4684.7 101 0 0 0 174 174 185 -6.31 5219.50 -534.80
2 308.66 4675.7 104 0 0 0 197 197 175 -8.04 5211.47 -535.77
3 308.62 4666.6 117 0 0 0 213 213 237 -8.29 5203.17 -536.57
4 308.58 4657.6 161 0 0 0 259 259 250 -8.47 5194.71 -537.11
5 308.52 4644.0 91 0 0 0 240 240 250 -12.87 5181.83 -537.83
6 308.46 4630.5 98 0 0 0 246 246 250 -12.79 5169.04 -538.54
7 308.41 4619.2 123 0 0 0 248 248 250 -10.80 5158.24 -539.04
8 308.35 4605.6 113 0 0 0 264 264 250 -13.05 5145.20 -539.60
9 308.29 4592.0 90 0 0 0 241 241 250 -13.05 5132.15 -540.15

10 308.23 4578.5 98 0 0 0 248 248 250 -12.96 5119.19 -540.69
11 308.16 4562.7 85 0 0 0 249 249 250 -14.17 5105.02 -542.32
12 308.10 4549.1 115 0 0 0 264 264 250 -12.87 5092.15 -543.05
13 308.05 4537.8 117 0 0 0 240 240 250 -10.63 5081.52 -543.72
14 307.99 4524.3 108 0 0 0 256 256 250 -12.79 5068.73 -544.43
15 307.94 4513.3 113 0 0 0 232 232 250 -10.28 5058.45 -545.15
16 307.88 4500.2 108 0 0 0 256 256 250 -12.79 5045.67 -545.47
17 307.81 4484.8 73 0 0 0 245 245 250 -14.86 5030.80 -546.00
18 307.75 4471.6 101 0 0 0 249 249 250 -12.79 5018.02 -546.42
19 307.69 4458.5 103 0 0 0 250 250 250 -12.70 5005.32 -546.82
20 307.64 4447.5 134 0 0 0 258 258 250 -10.71 4994.60 -547.10
21 307.59 4436.5 123 0 0 0 245 245 250 -10.54 4984.06 -547.56
22 307.53 4423.3 98 0 0 0 246 246 250 -12.79 4971.28 -547.98
23 307.47 4410.2 98 0 0 0 245 245 250 -12.70 4958.57 -548.37
24 307.41 4397.0 119 0 0 0 267 267 250 -12.79 4945.79 -548.79
25 307.37 4388.2 123 0 0 0 222 222 250 -8.55 4937.23 -549.03
26 307.31 4375.0 123 0 0 0 270 270 250 -12.70 4924.53 -549.53
27 307.26 4364.1 110 0 0 0 231 231 250 -10.45 4914.08 -549.98
28 307.21 4353.1 128 0 0 0 252 252 250 -10.71 4903.36 -550.26
29 307.17 4344.3 153 0 0 0 250 250 250 -8.38 4894.98 -550.68
30 307.27 4366.3 507 0 0 0 250 250 250 22.20 4917.19 -550.89

Aver. 307.91 4508.74 124.5 0 0 0 243.57 243.6 244.9
Total(MCM/month) 322.7 631.32 631.3 634.8 -308.62

Calculated Storage　(MCM)

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

Regulating Dam

 

Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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TableA-3 Verification of observed data at Mosul Dam (12/12 ) 

December  in  2008 4917.19

W.L STORAGE INFLOW
m.a.s.l MCM m3/s Gazira BottomSpillway Power Total 　　　　　(MCM)

① ② ③ ④ ⑤ ⑥ ⑦ ⑧ ⑨
⑩=③-

⑧×0.0864
⑪=Vi-1+⑩

Difference
(MCM)⑫=

②-⑪
1 307.27 4366.3 217 0 0 0 214 214 214 0.26 4917.45 -551.15
2 307.26 4364.1 180 0 0 0 203 203 200 -1.99 4915.46 -551.36
3 307.25 4361.9 177 0 0 0 200 200 200 -1.99 4913.47 -551.57
4 307.21 4353.1 108 0 0 0 205 205 200 -8.38 4905.09 -551.99
5 307.17 4344.3 130 0 0 0 230 230 240 -8.64 4896.45 -552.15
6 307.11 4331.1 123 0 0 0 273 273 250 -12.96 4883.49 -552.39
7 307.06 4320.2 99 0 0 0 222 222 250 -10.63 4872.87 -552.67
8 306.99 4304.9 74 0 0 0 248 248 250 -15.03 4857.83 -552.93
9 306.92 4290.0 87 0 0 0 255 255 250 -14.52 4843.32 -553.32

10 306.85 4275.1 92 0 0 0 259 259 250 -14.43 4828.89 -553.79
11 306.79 4262.3 94 0 0 0 236 236 250 -12.27 4816.62 -554.32
12 306.72 4247.4 106 0 0 0 275 275 250 -14.60 4802.02 -554.62
13 306.66 4234.6 91 0 0 0 230 230 250 -12.01 4790.01 -555.41
14 306.60 4221.8 113 0 0 0 258 258 250 -12.53 4777.48 -555.68
15 306.54 4209.0 125 0 0 0 270 270 250 -12.53 4764.95 -555.95
16 306.49 4198.4 107 0 0 0 228 228 250 -10.45 4754.50 -556.10
17 306.42 4183.5 75 0 0 0 245 245 250 -14.69 4739.81 -556.31
18 306.35 4168.6 92 0 0 0 262 262 250 -14.69 4725.12 -556.52
19 306.29 4155.8 94 0 0 0 240 240 250 -12.61 4712.51 -556.71
20 306.23 4143.0 100 0 0 0 245 245 250 -12.53 4699.98 -556.98
21 306.18 4132.3 135 0 0 0 255 255 250 -10.37 4689.61 -557.31
22 306.11 4117.4 95 0 0 0 255 255 250 -13.82 4675.79 -558.39
23 306.04 4102.5 81 0 0 0 244 244 250 -14.08 4661.70 -559.20
24 305.97 4087.8 81 0 0 0 246 246 250 -14.26 4647.45 -559.65
25 305.90 4073.4 98 0 0 0 263 263 250 -14.26 4633.19 -559.79
26 305.84 4061.0 103 0 0 0 246 246 250 -12.36 4620.84 -559.84
27 305.80 4052.7 152 0 0 0 245 245 250 -8.04 4612.80 -560.10
28 305.78 4048.6 208 0 0 0 252 252 250 -3.80 4609.00 -560.40
29 305.76 4044.4 162 0 0 0 208 208 208 -3.97 4605.03 -560.63
30 305.73 4038.2 133 0 0 0 201 201 200 -5.88 4599.15 -560.95
31 305.73 4038.2 211 0 0 0 209 209 250 0.17 4599.32 -561.12

Aver. 306.48 4197.8 120.74 0 0 0 239.42 239.4 240.7
Total(MCM/month) 323.4 641.26 641.3 644.7 -317.87

Calculated Storage　(MCM)
Regulating Dam

DATE

MAIN RESERVOIR MAIN DAM Regulating Dam
OUTFLOW　(m3/s) OUTFLOW　(m3/s)

 

Note 
① Water Level (m.a.s.l)       ② Reservoir storage (MCM)  ③ Inflow (m3/s)  
④ Intake rate for the North Jazira Irrigation Area (m3/s)   
⑤ Intake rate through the bottom outlet (m3/s) ⑥ Discharge through the spillway (m3/s) 
⑦ Intake rate for the power generation (m3/s) ⑧ Total outflow (m3/s) =④＋⑤＋⑥＋⑦ 
⑨ Outflow rate from the regulating dam (m3/s) ⑩ Change of storage(MCM)＝③－⑧・0.0864 
⑪ Storage in the day (MCM) = Storage in the previous day + Change of storage (⑩)  
⑫ Difference between observation and calculation＝②－⑪  
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A - 3  Result of water balance  
TableA-4 Outcome of water balance for scenario-0  (1/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (2/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (3/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (4/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (5/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (6/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (7/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (8/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (9/24) 
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TableA-4 Outcome of water balance for scenario-0  (10/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (11/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (12/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (13/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (14/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (15/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (16/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (17/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (18/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (19/24) 
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TableA-4 Outcome of water balance for scenario-0   (20/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (21/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (22/24 ) 
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TableA-4 Outcome of water balance for scenario-0  (23/24) 
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TableA-4 Outcome of water balance for scenario-0   (24/24) 
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Table B-1 Data of Reservoir and Dam of Mosul Dam 

 
Source: Swiss Consultants Consortium (1989)  
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Table B-2 Data of Appurtenant Structures of Mosul Dam 

 Source: Swiss Consultants Consortium (1989)  
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 Fig.B-4 Layout of Jazira Power and Pumping Station 

 

 

Fig.B-5 Channel Sections of Jazira Power and Pumping Station 
 

(Not constructed) 

(Not constructed) 

Section of the Jazira feeder canal 
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Table B-3 Lithostratigraphic Table of Mosul Dam Site 

 
 

 

Source: Swiss Consultants Consortium (1989), re-edited 
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Fig. B-6 Lithographic Table of Mosul Dam Site 
Source: Swiss Consultants Consortium (1989), retouched. 
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Fig. B-8 Locations of Sinkholes 

Base figure: U. S. Army Corps Engineering (2005), retouched. 

Source: Mosul Dam Annual Safety Report, MoWR, 2008; 

retouched. 
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Fig.B
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Source:  

Seepage locations and names by Mosul Dam Annual Safety Report, 

MoWR, 2008. 

Photos by the Study Team, 2010 July. 
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Table B-4 Monitoring Items of Mosul Dam (as of 2008) 
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Fig. B-10 Instrumentation Layout of Main Dam Section 
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Note: Extensometers are installed similarly on thr right abutment. Excerpt from Mosul Dam Annual Safety Report, 2008 

Fig. B-11 Extensometer Arrangement on the Main Dam Left Abutment 
 

 

 
Source: Mosul Dam Annual Safety Report, 2008. 

Fig. B-12 Locations of Open Piezometers 
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Fig. B-13 Discharge and Water Quality of Seepages in 2008 
Source: Mosul Dam Annual Safety Report, MoWR, 2008.
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Fig. B-14 Settlement of the Dam Crest after the dam completion to date 

 

 
Fig. B-15 Settlement of Grouting Gallery after the dam completion to date 

 

 
Fig. B-16 Annual Grout Take at the Mosul Dam from 1986 – 2007 

Source: Mosul Dam Annual Safety Report, MoWR, 2008.

Source: Mosul Dam Annual Safety Report, MoWR, 2008.

Source: MoWR, 

2007and 2010. 
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Fig. B-17 Satellite Image of Badush Dam Site (As of 2004) 

 

Fig. B-18 Satellite Image of Concrete Dam Part of Badush Dam Site (As of 2004) 
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1. Meteorological data 
 
Table C-1 Monthly rainfall at Mosul 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1990 52.4 77.5 38.6 29.7 0.3 0.0 0.0 0.0 0.0 4.0 6.2 47.9 256.6
1991 28.5 32.0 205.6 9.0 2.1 0.0 0.0 0.0 0.0 0.2 44.6 82.6 404.6
1992 97.8 132.8 24.6 27.2 55.4 6.2 0.0 0.0 0.0 0.0 109.2 123.9 577.1
1993 49.8 85.9 18.8 171.4 144.7 5.5 0.0 0.0 0.0 17.1 66.7 73.1 633.0
1994 76.5 47.3 93.8 63.7 2.9 0.0 0.0 0.0 0.0 18.2 68.6 68.6 439.6
1995 37.2 65.7 104.7 39.0 0.9 7.7 0.0 0.0 0.0 0.7 30.2 10.1 296.2
1996 166.9 34.9 121.6 38.7 16.5 0.0 0.0 0.0 2.4 6.1 8.7 132.9 528.7
1997 45.6 75.9 48.7 12.9 11.5 7.3 0.0 0.0 0.0 38.9 23.3 96.6 360.7
1998 81.8 32.6 48.5 19.5 24.8 0.0 5.3 0.0 0.0 0.0 0.001 9.7 222.2
1999 36.8 48.2 19.9 11.7 1.2 0.0 0.6 0.0 0.0 10.5 8.2 28.0 165.1
2000 52.6 23.7 31.1 22.3 0.3 0.0 0.0 0.0 0.001 12.4 46.7 83.7 272.8
2001 25.9 37.9 82.5 36.2 17.6 0.0 0.0 0.0 0.3 2.6 11.1 47.4 261.5
2002 55.4 17.9 126.1 77.4 1.1 0.0 0.0 0.0 0.0 9.2 14.4 104.2 405.7
2003 M M 50.6 7.6 1.2 0.0 0.0 0.0 0.0 11.8 83.5 72.9 M
2004 87.0 60.0 4.1 76.0 4.6 0.0 0.0 0.0 0.0 3.5 92.8 29.1 357.1
2005 94.0 84.2 21.3 8.1 20.8 3.2 0.0 0.0 0.6 1.4 20.6 40.3 294.5
2006 143.2 134.6 21.9 92.5 5.1 0.0 0.0 0.0 0.0 34.0 39.6 40.3 511.2
2007 28.0 73.9 26.2 38.9 19.1 0.0 0.1 0.8 0.0 1.1 0.7 5.0 193.8
2008 21.5 39.2 28.9 0.8 0.001 0.001 0.0 0.0 0.5 34.2 72.6 18.6 216.3
2009 0.001 24.9 28.1 35.7 0.001 0.001 0.0 0.0 1.5 13.3 28.3 92.0 223.8

Average 62.2 59.4 57.3 40.9 16.5 1.5 0.3 0.0 0.3 11.0 38.8 60.3 348.4
M ; unabailable

STATION: MOSUL ELEMENT:  MONTHLY RAINFALL TOTALS (mm)

 
 
 
 
Table C-1 Monthly rainfall at Sinjar 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1990 45.4 58.1 (M) (M) (M) (M) (M) (M) 0.0 4.8 0.001 39.3 (M)
1991 17.8 38.2 180.7 13.4 6.8 0.0 0.0 0.0 0.0 10.7 10.2 38.3 316.1
1992 90.3 163.7 49.9 32.7 23.5 0.2 0.0 0.1 0.001 0.0 120.0 99.9 580.3
1993 92.8 81.0 16.5 52.8 138.1 3.3 0.0 0.001 0.0 5.7 54.3 50.2 494.7
1994 132.0 50.6 90.0 26.0 2.8 0.0 0.0 0.0 0.001 22.9 95.3 136.0 555.6
1995 24.0 71.2 46.0 14.8 5.5 17.0 0.0 0.0 1.8 0.1 6.3 9.8 196.5
1996 229.4 69.3 140.3 23.6 22.1 0.0 0.0 0.0 0.8 5.9 0.6 171.0 663.0
1997 17.0 64.6 50.3 14.1 3.0 0.001 0.001 0.0 1.2 32.2 47.9 66.8 297.1
1998 86.9 24.8 41.8 32.8 32.8 0.0 0.0 0.0 0.0 0.0 0.1 21.9 241.1
1999 29.7 35.9 24.1 17.2 0.0 0.0 0.8 0.0 0.0 27.0 5.4 39.2 179.3
2000 49.8 16.0 29.4 22.8 1.9 0.0 0.0 0.0 0.001 13.5 47.2 164.2 344.8
2001 35.8 48.0 121.8 12.5 21.0 0.0 0.0 0.0 0.0 6.4 9.5 51.8 306.8
2002 34.6 10.3 109.6 49.2 2.8 0.0 0.0 0.0 0.1 14.5 10.4 131.8 363.3
2003 M M M M M M M M M 7.1 77.8 74.5 M
2004 100.8 50.0 25.2 13.9 13.5 0.0 0.0 0.0 0.0 5.0 98.5 5.6 312.5
2005 100.8 75.7 7.7 0.5 15.5 3.4 0.0 0.0 0.0 0.2 12.8 26.0 242.6
2006 132.8 83.7 12.7 60.8 8.8 0.0 0.0 0.001 0.0 84.6 21.5 20.9 425.8
2007 28.7 70.0 26.8 58.3 47.3 1.2 0.9 0.0 0.0 3.3 2.0 1.9 240.4
2008 24.3 26.1 38.9 1.5 1.7 0.0 0.0 0.2 2.4 16.7 33.8 26.4 172.0
2009 0.8 48.0 21.8 14.2 0.001 0.0 0.0 0.0 5.4 31.8 20.4 53.9 196.3

Average 67.0 57.1 57.4 25.6 19.3 1.4 0.1 0.0 0.6 14.6 33.7 61.5 340.5
M ; unabailable

station :Sinjar element :- rainfall

 



 C1 - 2

Table C-1 Monthly rainfall at Baghdad 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1990 17.6 30.9 30.5 0.9 0.001 0.0 0.0 0.0 0.0 4.6 36.1 3.2 123.8
1991 21.9 M M M M M M 0.0 0.001 8.5 14.7 6.7 M
1992 8.4 17.6 10.2 1.1 4.3 0.6 0.0 0.0 0.0 0.0 25.6 20.4 88.2
1993 102.9 6.5 3.4 59.1 2.4 0.0 0.0 0.0 0.001 6.1 0.6 11.5 192.5
1994 19.7 10.2 33.5 7.6 0.1 0.0 0.0 0.0 0.9 7.3 41.3 32.3 152.9
1995 2.4 48.0 9.4 15.0 0.6 0.001 0.0 0.0 0.0 0.001 0.001 21.3 96.7
1996 40.2 9.6 22.9 9.1 7.0 0.0 0.0 0.0 0.001 0.001 1.7 7.5 98.0
1997 8.5 8.7 3.2 6.4 0.6 0.001 0.0 0.0 0.0 7.1 44.0 35.3 113.8
1998 42.4 14.1 25.8 1.2 3.2 0.0 0.001 0.0 0.0 0.0 28.4 0.7 115.8
1999 15.7 8.7 1.5 0.8 0.001 0.0 0.001 0.0 0.0 0.001 1.0 30.8 58.5
2000 20.7 0.6 1.2 7.8 0.3 0.0 0.0 0.0 0.001 4.9 2.5 29.6 67.6
2001 11.9 17.6 16.4 23.5 0.5 0.0 0.0 0.0 0.1 0.001 6.7 5.4 82.1
2002 21.4 3.2 6.4 38.4 2.7 0.0 0.0 0.0 0.0 3.3 6.1 15.0 96.5
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M 10.0 M
2005 20.4 6.4 60.6 10.8 2.2 0.0 0.0 0.0 0.0 0.001 7.8 0.001 108.2
2006 52.7 34.1 0.001 44.6 2.2 0.0 0.0 0.0 0.0 11.2 2.4 15.1 162.3
2007 32.2 18.8 14.9 24.0 7.3 0.0 0.0 0.0 0.0 0.001 0.0 2.0 99.2
2008 23.7 10.3 1.6 0.001 0.001 0.0 0.0 0.001 0.001 16.6 5.8 1.1 59.1
2009 4.8 1.4 11.4 11.1 0.001 0.0 0.0 0.0 2.101 11.6 15.1 10.0 67.5

Average 26.0 14.5 14.9 15.4 2.0 0.0 0.0 0.0 0.2 4.5 13.3 13.6 104.9
M ; unabailable

STATION:BAGHDAD ELEMENT:  MONTHLY RAINFALL TOTALS (mm)

 

 
 
 
Table C-1 Monthly rainfall at Telaffar 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1990 40.7 69.4 21.4 48.4 1.7 0.0 0.0 0.0 0.0 2.3 0.001 43.2 227.1
1991 13.4 31.9 215.1 14.9 8.1 0.0 0.0 0.0 0.0 18.8 7.4 58.5 368.1
1992 75.7 113.7 30.9 18.0 25.7 0.6 0.0 0.0 0.001 0.0 77.6 86.7 428.9
1993 60.2 47.2 16.3 112.3 92.1 0.0 0.0 0.0 0.0 13.8 63.1 47.6 452.6
1994 93.8 43.3 78.6 30.6 6.2 0.0 0.0 0.0 0.001 22.7 82.5 79.4 437.1
1995 19.3 84.0 75.2 27.7 0.4 13.2 0.0 0.0 0.0 0.001 20.6 6.7 247.1
1996 235.5 42.5 127.8 18.7 14.5 0.0 0.0 0.0 1.8 3.3 8.3 162.0 614.4
1997 34.6 88.1 37.7 16.9 1.8 0.001 0.001 0.0 0.001 31.5 38.4 63.8 312.8
1998 99.1 22.2 30.3 18.2 38.1 0.001 4.3 0.001 0.0 3.0 0.001 12.1 227.3
1999 26.1 36.4 64.0 10.1 0.0 0.0 0.0 0.0 0.0 16.0 11.1 18.7 182.4
2000 46.6 10.8 34.4 23.0 0.4 0.0 0.0 0.0 0.001 2.8 53.6 94.2 265.8
2001 29.2 36.2 69.4 25.5 27.1 0.0 0.0 0.001 0.001 4.3 13.4 39.2 244.3
2002 28.3 8.3 116.2 27.4 3.4 0.0 0.001 0.0 0.0 12.3 10.7 91.5 298.1
2003 M M M M M M M M M M M M M
2004 M M M M M M M M 0.0 2.8 68.9 10.8 M
2005 120.0 58.0 13.4 1.0 20.5 1.2 0.0 0.0 0.0 0.001 22.7 6.8 243.6
2006 103.1 82.9 10.2 56.4 3.0 0.0 0.0 0.0 0.0 55.5 4.0 35.2 350.3
2007 19.9 45.5 30.2 17.0 26.1 0.0 0.0 0.0 0.0 2.0 2.4 1.1 144.2
2008 24.6 26.9 40.1 0.001 0.2 0.0 0.0 0.2 0.6 9.6 19.0 22.3 143.5
2009 1.0 33.3 24.0 42.7 0.001 0.0 0.0 0.0 11.4 18.1 15.8 51.8 198.1

Average 59.5 48.9 57.5 28.3 15.0 0.8 0.2 0.0 0.8 12.0 25.0 51.2 299.2
M ; unabailable

STATION: TEL AFFAR ELEMENT:  MONTHLY RAINFALL TOTALS (mm)

 

 



 C1 - 3

Table C-2 Monthly evaporation at Mosul 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1990 21.5 40.0 100.3 113.4 236.9 308.7 365.1 309.9 241.3 141.6 69.8 30.2 1978.7
1991 21.7 38.5 67.0 135.8 225.6 315.2 354.5 299.4 237.6 124.2 70.6 24.6 1914.7
1992 23.8 31.3 84.1 131.8 200.3 300.6 370.5 363.2 247.8 153.5 54.5 26.5 1987.9
1993 28 44.2 100.8 109.5 197.3 386.6 418.2 353.6 246.5 147.7 52.5 24.0 2108.9
1994 28.6 46.4 83.3 137.0 276.7 352.0 397.0 329.9 272.8 124.1 51.2 25.3 2124.3
1995 25.2 46.9 87.2 124.4 233.9 307.9 352.8 339.2 250.4 159.1 68.9 34.2 2030.1
1996 51.6 59.9 87.7 137.2 220.6 316.3 380.4 311.6 218.3 138.9 76.5 29.9 2028.9
1997 39.9 44.8 78.0 121.0 224.4 332.3 392.9 352.3 242.8 137.9 59.7 23.7 2049.7
1998 24.6 53.7 94.2 136.2 241.8 391.5 426.3 390.8 284.8 197.1 92.9 49.4 2383.3
1999 46.1 61.7 107.7 185.4 361.9 380.6 434.5 M 272.0 161.6 76.8 38.3 M
2000 31.9 65.4 110.9 216.5 294.2 375.6 464.1 403.3 275.3 158.3 72.8 25.1 2493.4
2001 32.1 46.7 91.0 135.3 272.1 396.5 399.8 438.0 274.6 179.0 62.1 24.9 2352.1
2002 33.1 51.3 93.6 98.3 230.0 318.9 345.4 297.4 239.2 135.3 67.2 33.0 1942.7
2003 M M 70.8 M M M M M M M 64.3 30.4 M
2004 M 49.7 98.8 M 215.9 M M M M 147.9 56.4 28.1 M
2005 M 48.1 84.8 134.5 216.2 301.3 331.6 310.6 231.7 155.2 60.5 43.0 1917.5
2006 35.6 49.8 102.9 105.5 M M 343.5 329.7 231.1 134.2 63.7 M 1396.0
2007 34.1 44.1 83.3 111.9 207.2 M M M 268.6 151.8 82.1 41.3 M
2008 35.0 56.3 132.7 203.6 265.2 359.6 366.4 M 254.9 134.2 72.8 44.0 M
2009 42.7 68.2 111.32 152.9 296.6 358.8 388.3 337.1 228.2 144.6 47.1 41.8 2217.6

Average 32.7 49.8 93.5 138.3 245.4 343.9 384.2 344.4 251.0 148.7 66.1 32.5 2061.7

STATION: MOSUL ELEMENT:  MONTHLY EVAPORATION TOTALS (mm)

 
 
 
 
Table C-2 Monthly evaporation at Sinjar 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1990 50.4 54.4 M M M M M M M 246.7 142.9 M M
1991 63.0 72.1 109.0 212.2 338.6 483.2 550.0 482.6 388.4 216.9 123.9 39.9 3079.8
1992 43.0 49.6 120.0 172.7 266.1 473.2 558.3 497.6 384.8 292.1 89.2 33.8 2980.4
1993 55.8 72.4 132.9 151.7 214.7 436.0 576.5 479.4 396.8 258.2 77.2 43.8 2895.4
1994 54.2 64.7 121.4 222.6 352.5 508.7 530.7 493.0 371.7 226.9 83.0 37.3 3066.7
1995 38.7 71.4 128.1 179.9 354.5 478.5 517.2 527.4 376.9 258.9 110.1 73.6 3115.2
1996 42.0 84.3 88.4 M M M M M M M M M M
1997 M M M M 337.9 M M M M M M M M
1998 M M M M M M M M M M M M M
1999 68.4 89.2 M M M M M M M M M M M
2000 M M M M M M M M M M M M M
2001 M M M M M M M M M M M M M
2002 M M M M M M M M M M M M M
2003 M M M M M M M M M M M 47.2 M
2004 45.2 65.3 M M M M M 613.5 434.0 289.9 77.7 M M
2005 68.6 66.0 153.5 M M M M M M 256.0 130.5 94.6 M
2006 52.5 77.7 172.9 184.1 394.5 M M M M M M M M
2007 M M M M M M M M M M M M M
2008 M M M M M M M M M M M M M
2009 M M M M M M M M M M M M M

Average 52.9 69.7 128.3 187.2 322.7 475.9 546.5 515.6 392.1 255.7 104.3 52.9 3027.5

STATION: SINJAR ELEMENT:  MONTHLY EVA. TOTALS (mm)

 



 C1 - 4

Table C-2 Monthly evaporation at Baghdad 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1990 86.5 118.6 235.8 304.4 491.2 621.4 624.8 553.6 449.5 258.3 164.6 95.0 4003.7
1991 M M M M M 541.5 591.8 492.8 379.9 231.7 135.7 M M
1992 76.2 106.5 154.9 265.1 349.8 478.6 570.0 491.5 358.8 252.2 110.6 67.7 3281.9
1993 52.5 89.5 162.2 206.2 306.8 403.6 494.4 377.5 280.2 178.3 108.6 61.4 2721.2
1994 59.1 95.6 164.4 256.2 379.1 466.8 493.8 428.4 289.1 182.2 76.0 53.1 2943.8
1995 49.1 83.3 150.2 262.1 361.5 424.0 438.9 410.9 277.0 196.8 115.7 70.7 2840.2
1996 54.9 102.5 127.6 231.0 362.4 429.0 496.5 439.4 318.5 209.5 97.5 81.3 2950.1
1997 64.7 83.3 151.7 226.1 356.8 406.5 509.2 448.4 320.9 218.7 78.8 62.1 2927.2
1998 55.4 68.8 142.8 233.6 308.7 468.9 506.3 540.9 365.8 235.0 106.4 95.9 3128.5
1999 63.5 107.7 166.9 273.1 376.7 427.4 483.6 453.2 336.0 222.5 105.3 68.7 3084.6
2000 75.6 104.1 179.3 259.7 334.8 416.6 483.3 451.4 317.4 193.9 87.3 63.1 2966.5
2001 48.7 97.0 191.9 245.5 414.4 517.7 532.5 456.1 344.2 211.8 132.3 75.9 3268.0
2002 60.7 100.3 195.8 237.2 388.3 510.8 522.2 504.6 403.7 245.2 96.1 53.1 3318.0
2003 M M M M M M M M M M M M M
2004 M M M M M M M M 384.9 M M 66.3 M
2005 M 94.3 205.4 258.2 378.9 457.7 519.2 474.5 321.3 228.9 107.9 94.9 M
2006 73.9 99.0 213.5 236.1 377.2 534.2 551.7 479.3 350.2 247.5 124.8 70.2 3357.6
2007 76.6 87.0 178.3 253.6 382.6 516.5 522.8 477.1 423.1 M 136.2 92.3 M
2008 M 121.0 217.3 298.0 364.6 477.2 532.2 432.2 328.2 220.9 108.0 109.0 M
2009 81.8 120.2 205.3 234.8 398.6 498.0 525.4 478.7 328.1 245.5 84.4 60.0 3260.8

Average 65.3 98.7 179.0 251.8 372.5 477.6 522.1 466.1 346.1 222.3 109.8 74.5 3146.6

STATION:BAGHDAD    MONTHLY EVAPORATION TOTALS (mm)

 

 
 
 
Table C-2 Monthly evaporation at Telaffar 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1990 42.0 55.5 135.5 157.5 380.9 486.5 621.0 586.7 486.5 292.7 185.7 73.9 3504.4
1991 45.9 73.2 95.0 233.3 400.6 549.8 584.6 577.5 465.2 243.0 144.0 37.4 3449.5
1992 42.7 46.1 100.8 160.3 246.6 460.5 588.4 547.8 439.3 308.3 84.9 36.8 3062.5
1993 48.6 73.3 135.0 145.6 185.3 454.6 626.5 539.6 462.6 256.6 74.3 38.1 3040.1
1994 41.6 54.8 84.7 174.5 346.8 516.8 510.1 515.7 435.6 201.0 62.6 38.2 2982.4
1995 36.6 61.8 106.3 144.1 368.6 443.2 534.5 561.3 391.8 280.5 130.4 71.5 3130.6
1996 38.2 64.4 85.3 149.7 326.4 502.6 M 579.5 454.9 292.4 165.4 59.0 M
1997 45.4 51.6 100.0 169.7 347.9 M M 509.3 M 215.4 88.8 42.6 M
1998 38.1 59.8 119.0 171.9 295.8 555.1 M 633.8 499.5 361.1 184.4 115.9 M
1999 84.0 87.4 211.0 M M M M 739.4 M 294.7 140.9 76.6 M
2000 74.1 91.4 181.4 294.3 461.1 M M M M M 142.9 44.6 M
2001 45.7 61.1 120.1 181.6 352.9 M M M M 288.7 123.2 51.4 M
2002 53.2 92.5 149.0 163.0 381.3 589.8 635.7 574.0 495.0 281.5 M M
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 M M M M M M M M M M M M M
2006 M M M M M M M M M M M M M
2007 M M M M M M M M M M M M M
2008 M M M M M M M M M M M M M
2009 M M M 264.7 530.6 643.2 695.3 692.5 429.3 318.0 95.0 49.7 M

Average 48.9 67.1 124.9 185.4 355.8 520.2 599.5 588.1 456.0 279.5 124.8 56.6 3194.9

STATION: TEL AFAR ELEMENT:  MONTHLY EVA. TOTALS (mm)

 
 



 C1 - 5

Table C-3 Monthly sun shine duration at Mosul 

Y/M JAN FEB MAR APR  MAY JUN JULY AUG SEP OCT NOV DEC Average
2000 4.3 6.7 7.7 7.3 9.8 12.5 11.3 11.4 10.1 8.4 6.9 3.5 8.3
2001 5.3 5.4 7.2 8.3 10.4 12.9 12.0 11.6 10.6 8.7 5.8 3.9 8.5
2002 5.0 6.9 6.2 6.8 11.5 12.6 12.2 11.7 10.6 6.3 7.3 3.7 8.4
2003 M M 6.2 8.0 10.2 11.7 11.6 11.1 10.5 7.4 6.1 4.0 8.7
2004 3.8 4.8 7.7 8.3 9.9 12.3 11.7 11.4 10.5 7.8 4.8 5.6 8.2
2005 5.0 5.2 7.0 8.1 9.6 11.7 11.8 11.0 10.5 8.5 7.3 5.8 8.5
2006 4.0 5.0 7.7 6.5 10.6 12.4 11.8 10.2 10.6 7.6 7.5 6.5 8.4
2007 5.6 5.4 7.4 6.6 7.1 12.1 11.3 11.5 10.5 7.8 7.6 6.1 8.3
2008 6.0 6.3 7.4 8.0 10.1 12.0 10.9 10.0 8.6 7.6 7.2 5.6 8.3
2009 6.7 5.0 6.3 8.0 10.2 10.0 11.2 11.3 9.5 8.3 6.1 3.2 8.0

Average 5.1 5.6 7.1 7.6 9.9 12.0 11.6 11.1 10.2 7.8 6.7 4.8 8.3

MONTHLY   MEAN   SUN   SHINE   DURATION    IN   HOURS  /  DAY 
STATION :- MOSUL    

 

Table C-3 Monthly sun shine duration at Sinjar 

Y/M JAN FEB MAR APR  MAY JUN JULY AUG SEP OCT NOV DEC Average
2000 4.8 7.6 7.8 7.9 9.6 12.0 11.7 11.3 10.5 8.6 7.3 4.4 8.6
2001 M M M M M M M M M M M M M
2002 M M M M M M M M M M M M M
2003 M M M M M M M M M M M M M
2004 M M M 8.7 10.3 12.7 12.3 11.9 10.9 7.8 5.2 6.4 9.6
2005 5.0 5.7 8.0 8.3 9.9 11.9 12.5 11.5 10.7 9.0 7.1 M 9.1
2006 4.3 7.2 8.1 7.0 10.9 12.5 12.2 10.3 10.9 7.6 8.0 7.1 8.8
2007 6.3 5.5 7.4 7.2 7.0 12.0 11.4 11.5 11.0 7.9 7.5 6.4 8.4
2008 6.1 6.3 7.4 8.1 10.4 11.7 11.8 9.6 8.3 7.6 7.0 5.6 8.3
2009 6.5 5.3 5.5 8.3 10.1 9.4 11.0 11.2 9.8 7.9 6.4 3.2 7.9

Average 5.5 6.3 7.4 7.9 9.8 11.7 11.8 11.1 10.3 8.1 6.9 5.5 8.7

MONTHLY   MEAN   SUN   SHINE   DURATION    IN   HOURS / DAY 

STATION :-  SINJAR   

 

Table C-3 Monthly sun shine duration at Baghdad 

Y/M JAN FEB MAR APR  MAY JUN JULY AUG SEP OCT NOV DEC Average
2000 6.2 8.3 9.2 7.1 9.8 11.3 10.0 11.1 9.8 9.2 7.1 5.8 8.7
2001 6.8 7.7 8.0 9.4 11.5 13.3 13.0 12.0 10.6 9.5 7.8 6.1 9.6
2002 6.3 8.3 8.2 7.8 11.4 13.1 12.7 12.2 10.7 7.7 7.3 4.8 9.2
2003 M M M M M M M M M M M M M
2004 M M 12.1 9.3 10.0 M 11.6 10.4 7.8 5.6 5.3 M 9.0
2005 5.0 5.6 5.9 7.6 9.8 10.4 10.2 8.5 7.5 6.5 6.1 5.5 7.4
2006 M M M M M M M M 10.7 6.8 8.0 6.6 8.0
2007 5.2 7.0 8.0 7.5 8.3 11.8 11.1 11.2 10.5 8.1 8.2 6.9 8.6
2008 5.8 7.3 7.1 7.1 9.8 9.6 10.3 10.3 7.2 6.7 8.3 7.6 8.1
2009 7.5 6.2 6.9 7.8 8.3 9.0 8.7 11.3 10.1 7.7 6.1 5.5 7.9

Average 6.1 7.2 8.2 8.0 9.9 11.2 10.9 10.9 9.4 7.5 7.1 6.1 8.5

STATION :- BAGHDAD / AIR PORT    

MONTHLY   MEAN   SUN   SHINE   DURATION    IN   HOURS  / DAY

 

Table C-3 Monthly sun shine duration at Telaffar 

Y/M JAN FEB MAR APR  MAY JUN JULY AUG SEP OCT NOV DEC Average
2000 4.5 7.1 7.6 6.7 8.9 M M M 9.6 8.3 M M 7.5
2001 M M M M M M M M M M M M M
2002 M M M M M M M M 10.6 6.1 7.4 4.9 7.3
2003 M M M M M M M M M M M M M
2004 M M M M M M M M 10.5 7.7 5.0 6.3 7.4
2005 5.4 5.7 7.6 8.1 9.8 11.8 M 11.9 M 8.9 7.3 6.2 8.3
2006 4.5 5.6 7.6 6.9 10.8 12.0 11.3 9.8 10.5 7.7 7.7 7.0 8.4
2007 6.4 6.0 7.5 7.1 7.7 12.2 11.5 11.4 10.7 8.0 7.8 6.5 8.6
2008 6.3 6.6 8.4 8.4 10.5 12.1 12.0 10.1 8.3 7.8 7.2 M 8.9
2009 6.9 5.4 6.0 8.6 10.3 9.9 11.8 11.4 9.6 8.0 6.4 3.6 8.2

Average 5.7 6.1 7.5 7.6 9.7 11.6 11.6 10.9 10.0 7.8 7.0 5.7 8.1

MONTHLY   MEAN   SUN   SHINE   DURATION    IN   HOURS  /  DAY 

STATION :-  TEL AFAR   
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Table C-4 Monthly radiation at Mosul 
 
 

MONTHLY MEAN OF INCOMING RADIATION IN  mw/cm2

STATION  : AL-MOSUL
　

MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Average
YEAR 　

1971 317.5 317.5 461.1 536.1 684.1 773.5 714.7 664.9 573.9 469.6 244.8 247.3 500.4
1972 281.7 400.5 449.1 585.7 682.6 760.2 750.1 659.5 614.0 415.4 322.8 244.4 513.8
1973 278.1 340.3 452.9 519.1 694.2 738.6 671.7 648.4 596.4 417.2 260.6 225.1 486.9
1974 224.6 321.0 349.7 515.2 632.4 664.1 720.0 621.1 491.2 400.5 294.1 223.1 454.8
1975 241.5 294.4 441.7 501.7 546.8 638.9 634.2 556.9 537.5 401.7 272.7 203.3 439.3
1976 222.6 249.5 322.2 398.8 515.5 590.7 593.6 600.0 497.7 318.2 269.3 167.5 395.5
1977 176.6 293.0 372.4 397.1 540.0 600.9 590.3 504.4 432.4 330.9 248.8 183.9 389.2
1978 190.2 273.1 365.6 484.0 618.5 671.3 674.5 567.9 479.7 323.0 229.6 132.9 417.5
1979 176.2 281.3 354.4 433.8 548.6 605.7 641.7 537.5 430.7 289.4 208.4 161.3 389.1
1980 177.2 254.9 337.4 446.9 579.2 629.0 589.1 547.2 464.0 339.0 193.7 152.4 392.5
1981 187.7 233.8 299.2 411.0 512.6 618.7 585.2 524.0 453.7 309.9 225.8 149.2 375.9
1982 159.3 292.4 363.9 397.1 511.1 578.9 558.8 490.5 399.6 302.4 214.3 170.9 369.9
1983 161.4 252.9 313.3 402.6 502.4 586.0 602.4 527.0 441.3 324.1 200.8 202.6 376.4
1984 171.2 248.1 297.7 403.3 465.1 568.7 520.2 514.7 432.1 303.5 173.6 174.8 356.1
1985 168.7 197.7 320.3 382.2 476.9 564.1 533.0 471.8 420.0 312.9 209.6 203.6 355.1
1986 174.2 245.1 349.4 413.4 507.4 586.7 566.9 526.9 430.8 316.6 186.2 161.4 372.1
1987 254.1 284.3 284.3 480.8 528.0 572.8 593.1 521.6 448.6 290.6 237.3 115.0 384.2
1988 122.5 235.2 316.2 388.7 554.6 589.1 582.9 506.9 438.7 301.3 201.1 161.9 366.6
1989 220.1 284.2 318.0 474.9 548.4 599.2 590.9 526.6 444.6 M 198.9 152.7 396.2
1990 223.3 270.9 497.5 553.1 529.6 791.7 M 669.0 582.3 401.2 231.6 204.7 450.4
1991 165.0 256.4 279.1 433.4 M M M M M M M M 283.5
1992 M M M 417.6 440.5 504.4 543.4 560.6 495.5 436.0 241.2 155.5 421.6
1993 214.9 295.1 439.2 462.7 475.4 644.9 613.8 560.6 M 354.2 241.1 166.6 406.2
1994 189.9 272.4 366.6 488.1 544.6 623.7 583.6 583.6 493.2 341.5 212.9 146.5 403.9
1995 155.3 292.8 390.7 452.8 534.4 602.9 571.3 548.3 492.6 356.8 269.7 219.2 407.2
1996 175.6 306.1 314.9 498.0 549.9 631.2 594.1 560.4 435.3 352.3 266.4 130.2 401.2
1997 206.7 M M 451.7 502.5 547.3 589.8 M 513.4 322.7 251.4 167.8 394.8
1998 179.4 298.2 360.2 507.5 496.8 567.9 547.3 539.9 543.3 M 271.2 206.9 410.8
1999 191.5 281.2 359.8 565.2 642.9 666.1 671.1 617.5 511.6 405.5 257.4 191.5 446.8
2000 205.3 M 457.2 505.4 648.2 755.3 656.2 626.1 530.7 319.2 261.8 M 496.5
2003 200.3 350.7 382.7 385.1 M M M 597.0 532.9 M 251.5 159.8 357.5
2004 179.68 259.761 440.0 519.6 682.0 798.253 752.147 649.8 513.063 327.853 162.924 168.0 454.4
2005 150.0 M M M M M M 556.02 439.213 345.835 228.1 174.5 315.6
2006 159.1 232.414 M 460.9 M M 563.0 446.865 M 275.339 227.529 197.117 320.3
2007 m m 367.2 385.7 M M M 414.7 374.3 259.7 217.0 176.4 313.6
2008 194.6 259.8 336.8 406.9 M 494.2 461.6 412.9 324.4 263.4 219.2 188.2 323.8

Average 196.9 279.8 367.5 459.0 556.5 631.1 608.4 554.7 479.1 341.5 234.4 179.0 398.3  
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Table C-4 Monthly radiation at Baghdad 
 
 

MONTHLY MEAN OF INCOMING RADIATION IN  mw/cm2

STATION  : BAGHDAD 
MONTH JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Average

1971 319.0 360.8 491.5 534.9 610.2 699.7 682.1 644.1 566.8 466.5 302.5 261.7 495.0
1972 311.7 405.3 458.2 602.2 674.4 709.9 767.3 676.7 630.9 455.5 393.0 300.8 532.2
1973 358.6 430.8 581.3 658.8 736.2 794.0 743.8 687.6 616.7 478.3 393.9 318.5 566.5
1974 295.2 366.0 459.1 622.1 717.4 804.5 734.7 684.6 552.5 473.6 377.7 267.3 529.6
1975 310.5 376.7 552.3 564.1 597.7 725.6 735.8 692.1 577.0 509.5 370.1 273.6 523.8
1976 313.4 371.2 357.3 478.8 590.5 695.1 679.3 619.3 524.1 391.0 335.7 226.4 465.2
1977 254.4 366.9 438.2 608.7 686.5 784.6 775.4 713.2 602.8 456.7 366.6 266.9 526.7
1978 323.3 425.9 592.3 617.3 716.4 761.2 723.2 705.1 554.6 449.9 362.7 264.4 541.4
1979 278.1 408.6 468.1 583.8 636.5 727.6 722.2 654.4 544.4 423.0 327.5 287.6 505.2
1980 291.8 325.6 530.4 586.1 668.0 773.1 736.4 678.2 580.1 445.9 332.9 283.0 519.3
1981 295.8 371.5 493.0 600.0 654.4 751.2 751.2 685.5 576.8 439.2 330.6 274.3 518.6
1982 244.2 351.0 501.3 505.3 605.0 711.7 726.2 655.1 528.3 425.4 325.8 274.5 487.8
1983 303.4 400.2 477.2 558.6 557.4 687.9 693.1 651.6 579.4 475.8 336.4 264.3 498.8
1984 308.4 402.7 424.6 548.7 606.3 678.2 632.6 648.9 579.6 425.4 286.5 288.7 485.9
1985 289.4 398.9 498.7 550.6 637.1 740.4 719.6 689.9 634.7 510.7 358.0 306.7 527.9
1986 334.0 390.1 525.6 578.8 680.0 760.6 736.7 657.7 584.8 417.2 324.0 292.0 523.5
1987 359.3 451.0 499.9 633.0 605.9 699.0 714.7 648.7 555.5 418.8 360.0 266.1 517.7
1988 298.1 373.6 491.1 539.5 700.4 724.7 742.5 675.5 624.8 444.5 334.3 288.7 519.8
1989 351.0 419.7 467.2 617.8 667.7 752.5 748.0 673.7 602.8 468.6 330.5 291.4 532.6
1990 260.5 344.2 464.1 579.0 687.8 715.4 M 614.4 511.8 439.3 M 281.0 489.8
1991 M M M M M M M 569.5 492.6 330.8 268.6 219.7 376.2
1992 223.0 289.9 426.3 527.8 605.1 691.1 695.2 624.4 480.5 400.6 253.5 179.6 449.8
1993 238.9 289.8 430.4 511.6 500.5 656.1 606.0 M M M 276.7 200.7 412.3
1994 M M 363.5 575.0 694.5 685.1 718.8 682.4 528.0 377.4 251.2 196.6 507.3
1995 239.7 355.4 485.3 551.9 700.2 692.7 638.3 640.3 M 441.4 340.5 250.5 485.1
1996 M M 419.4 570.4 630.8 646.2 684.0 608.8 528.6 M 272.8 M 545.1
1997 M M 434.9 502.7 617.4 606.1 663.9 591.5 489.3 334.4 M 201.8 493.6
1998 217.5 324.8 392.5 544.3 571.0 634.3 609.8 560.9 466.5 398.5 251.2 199.8 430.9
1999 213.6 311.9 431.2 513.9 547.8 562.8 551.1 513.7 462.6 350.8 282.3 202.3 412.0
2000 212.2 314.0 406.0 389.1 490.3 538.8 479.2 475.8 408.0 324.2 219.1 157.0 367.8
AVG 286.7 376.1 479.0 568.6 646.8 720.3 708.8 639.2 527.7 409.9 320.7 258.5 495.2  
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Table C-5 Monthly mean max & min temperature at Mosul (1/2) 
 
 
 
STATION:- Mosul Mean Max. temp cْ

YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR
1981 13.4 14.6 19.1 23.6 30.1 38.3 43.1 42.2 38.4 30.6 19.1 14.9 27.3
1982 11.3 12.6 17.4 24.6 31.8 38.5 41.0 40.6 37.2 26.8 16.4 11.9 25.8
1983 8.4 12.3 17.9 24.8 32.8 38.6 41.9 40.3 37.3 29.3 22.4 13.6 26.6
1984 14.1 16.6 19.7 25.6 30.9 40.3 43.7 40.5 38.8 29.7 18.1 11.9 27.5
1985 13.3 11.4 17.4 26.0 34.9 39.9 42.3 44.2 38.4 29.0 23.8 13.7 27.9
1986 13.2 15.3 19.3 26.2 31.6 38.5 44.8 44.3 41.0 31.3 17.6 12.8 28.0
1987 14.5 17.9 15.6 24.8 34.7 39.9 43.5 42.4 38.3 27.0 21.1 12.9 27.7
1988 10.5 14.4 16.9 23.3 32.5 37.7 34.2 42.0 37.8 29.2 18.7 14.6 26.0
1989 11.2 15.0 20.1 30.0 34.3 38.9 44.3 42.8 37.3 30.4 19.7 12.8 28.1
1990 10.7 13.0 20.3 23.4 33.6 39.7 43.8 41.9 38.3 31.2 24.4 15.9 28.0
1991 13.1 14.2 18.6 26.1 31.5 40.1 42.9 42.5 38.1 30.4 23.5 12.4 27.8
1992 8.3 9.7 16.0 23.6 29.0 37.0 41.2 42.1 37.2 31.6 19.0 11.1 25.5
1993 11.4 13.1 18.6 23.1 27.9 37.9 43.2 42.3 38.5 31.5 17.7 15.1 26.7
1994 14.9 14.7 19.5 27.1 33.8 39.6 42.9 42.3 39.3 30.6 19.0 10.6 27.9
1995 13.6 16.5 20.2 23.7 33.9 38.7 41.6 42.6 37.5 30.3 20.5 15.3 27.9
1996 13.1 16.7 17.7 23.3 34.5 38.6 44.8 43.1 37.0 29.8 23.5 16.4 28.2
1997 13.6 13.3 15.6 23.3 33.7 39.8 42.1 40.8 36.5 30.2 21.9 14.1 27.1
1998 10.8 14.4 18.9 26.2 33.8 41.9 44.3 44.8 38.1 32.3 26.4 19.5 29.3
1999 16.1 17.3 21.2 27.5 36.1 40.4 43.2 43.9 38.0 31.7 21.8 16.8 29.5
2000 12.0 15.2 19.3 28.5 34.1 40.5 46.4 43.6 38.2 29.4 22.2 13.9 28.6
2001 14.1 15.8 22.2 26.2 32.3 40.6 44.1 44.0 39.2 31.4 20.6 15.2 28.8
2002 12.1 17.5 21.9 22.9 32.6 39.2 43.3 41.6 38.5 32.0 24.1 12.1 28.15
2003 mis mis 17.1 mis 34.7 40.4 43.3 44.3 37.9 32.3 21.2 13.9 31.7
2004 13.5 14.2 22.4 25.8 32.5 39.7 43.6 42.3 39.6 32.9 18.9 13.6 28.3
2005 12.6 14.0 20.0 27.5 32.7 38.9 44.1 43.2 38.1 31.0 21.6 18.5 28.5
2006 11.1 15.3 21.4 25.2 33.2 39.8 42.1 45.1 38.2 30.7 18.9 14.3 27.9
2007 12.5 15.2 19.3 22.4 34.7 40.6 43.7 43.5 40.0 32.9 23.1 16.3 28.7
2008 12.0 15.6 25.2 30.9 33.3 40.5 44.0 44.2 38.6 30.4 22.3 15.0 29.3
2009 14.3 17.5 19.7 25.8 34.2 40.3 42.2 41.4 34.4 32.3 20.4 16.0 28.2
AVR 12.5 14.8 19.3 25.4 33.0 39.5 42.9 42.7 38.1 30.6 21.0 14.3 27.8  

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 C1 - 9

Table C-5 Monthly mean max & min temperature at Mosul (2/2) 
 
 
STATION:- Mosul Mean Min. temp cْ

YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR
1981 3.8 4.5 7.1 8.9 12.6 21.5 25.7 23.6 18.0 12.7 6.8 5.0 12.5
1982 2.0 0.1 4.7 11.9 16.9 20.7 23.5 23.1 18.6 13.1 4.9 0.1 11.6
1983 0.2 2.1 6.2 10.6 18.2 22.8 25.3 23.2 18.4 9.1 9.5 4.9 12.5
1984 2.2 4.0 7.9 11.3 16.7 21.6 25.6 22.3 18.5 12.9 11.0 2.8 13.1
1985 4.5 3.2 4.1 12.1 17.2 22.5 23.6 25.6 18.3 11.2 8.3 3.6 12.9
1986 3.0 5.1 7.2 11.5 14.8 20.6 25.1 24.8 21.0 14.9 7.4 2.4 13.2
1987 3.3 5.4 5.5 8.8 16.5 21.6 24.8 23.6 18.6 13.1 6.2 6.2 12.8
1988 4.0 4.3 5.9 10.0 14.8 19.7 25.0 24.3 17.5 14.6 4.9 4.7 12.5
1989 -1.0 -0.4 8.6 12.2 16.1 20.5 24.9 24.1 18.5 14.4 8.7 3.3 12.5
1990 0.5 3.6 6.4 9.8 14.4 20.0 25.8 23.0 18.5 13.4 7.8 3.0 12.2
1991 1.5 1.4 7.7 11.3 14.4 21.8 25.6 24.5 18.4 14.8 7.5 3.4 12.7
1992 -0.5 1.6 2.9 8.2 14.2 19.4 22.4 23.3 17.7 11.2 6.7 2.5 10.8
1993 0.2 2.0 3.8 10.2 14.3 18.2 23.5 23.4 17.1 12.6 6.2 5.2 11.4
1994 4.9 3.3 7.0 12.0 15.0 20.8 24.3 22.3 20.8 14.7 9.3 1.7 13.0
1995 3.5 4.3 6.7 10.3 15.5 20.7 23.2 23.0 18.5 11.8 5.4 0.2 11.9
1996 3.9 4.9 7.8 10.3 17.0 20.0 25.8 23.3 19.0 12.3 6.6 7.6 13.2
1997 3.0 0.2 4.3 8.9 15.2 20.8 24.0 22.7 17.1 15.0 7.9 4.4 12.0
1998 2.4 2.3 6.4 11.0 15.3 22.8 26.0 25.0 19.8 13.3 9.6 4.5 13.2
1999 3.7 4.2 5.9 11.2 18.2 22.9 27.0 25.3 19.4 14.7 6.4 3.2 13.5
2000 2.4 2.3 4.3 13.6 17.3 21.9 27.4 24.8 19.6 13.0 6.9 5.1 13.2
2001 3.0 4.1 9.5 10.8 15.0 21.2 25.3 25.6 19.9 14.1 5.6 8.8 13.6
2002 2.0 3.0 7.5 11.7 15.2 20.9 25.5 24.1 20.6 16.3 7.3 3.7 13.15
2003 mis mis 6.1 mis 16.2 21.1 24.2 24.5 19.4 16.2 7.8 5.3 15.6
2004 5.1 4.7 7.6 13.4 16.1 21.7 25.3 24.1 19.0 15.7 9.9 0.9 13.6
2005 2.2 3.3 7.5 12.1 17.0 21.4 25.7 25.7 19.8 13.6 6.9 5.4 13.4
2006 1.6 6.4 8.5 13.8 17.4 21.6 25.7 27.3 20.2 16.2 6.3 0.5 13.8
2007 1.1 5.1 7.2 10.6 19.7 23.4 27.2 26.3 21.0 15.5 8.0 2.0 13.9
2008 -2.2 2.9 9.9 14.9 17.3 23.0 25.8 26.7 22.9 15.6 8.6 3.2 14.1
2009 -0.1 5.6 8.5 11.7 18.2 23.6 26.2 23.7 21.6 15.0 9.3 7.0 14.2
AVR 2.2 3.3 6.6 11.2 16.1 21.3 25.2 24.2 19.2 13.8 7.5 3.8 12.9  
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Table C-5 Monthly mean max & min temperature at Sinjar (1/2) 
 
 
 
STATION:- SINJAR Mean MAX TEMP  Cْ

YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR.
1981 10.5 11.4 15.7 20.4 25.8 34.0 39.3 38.0 34.9 28.5 16.7 14.0 24.1
1982 10.0 9.2 14.3 22.3 27.9 34.4 36.3 36.9 33.9 25.1 14.8 10.6 23.0
1983 6.5 9.7 14.7 21.3 28.9 33.9 37.1 36.0 33.6 25.9 M M 24.8
1984 M M M M M M M M M M M M M
1985 M M M M M M M M M M M M M
1986 M M M M M M M M M M M M M
1987 M 15.8 13.8 22.4 31.5 36.3 40.1 38.8 35.4 24.8 19.4 11.1 M
1988 9.0 12.2 14.6 20.4 29.5 34.8 40.0 38.8 34.7 26.8 16.9 12.8 24.2
1989 10.0 13.7 18.4 28.4 32.0 35.9 40.7 39.5 34.0 27.7 18.0 12.2 25.9
1990 9.2 11.4 M M M M M M M 28.4 23.0 15.2 M
1991 11.8 12.3 16.7 23.4 28.2 36.7 39.2 39.1 34.7 28.1 21.4 10.7 25.2
1992 6.6 7.4 14.1 21.5 27.0 33.9 37.7 38.9 34.1 29.4 17.1 9.4 23.1
1993 10.0 11.0 16.4 21.6 26.0 34.9 40.3 39.2 35.8 29.7 16.8 14.6 24.7
1994 13.3 12.9 17.7 25.7 31.2 36.5 39.8 39.3 36.5 28.9 16.6 8.9 25.6
1995 12.2 14.5 18.4 21.9 31.9 36.1 38.3 39.3 34.9 28.3 19.0 13.8 25.7
1996 10.5 14.2 15.2 20.9 32.2 36.1 42.0 40.0 34.3 27.0 22.2 14.7 25.8
1997 11.9 11.1 13.4 22.1 32.0 36.9 39.0 37.7 34.1 27.8 20.3 13.1 25.0
1998 9.1 13.3 17.0 24.7 30.6 39.3 41.9 41.9 35.4 30.1 25.0 17.2 27.1
1999 14.8 15.3 19.0 24.4 33.0 36.6 40.2 40.5 34.9 29.3 20.1 16.7 27.1
2000 10.9 13.5 17.3 26.1 31.1 37.4 43.7 39.8 34.9 26.8 21.0 13.0 26.3
2001 12.9 13.9 20.9 24.0 29.0 37.6 41.0 41.0 36.2 29.2 19.4 13.3 26.5
2002 11.7 16.1 20.1 21.3 29.7 36.1 40.5 38.5 35.8 30.1 22.8 10.4 26.1
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 11.9 12.2 18.2 25.8 30.7 36.0 41.3 40.4 34.8 28.5 20.4 18.6 26.6
2006 10.3 13.3 19.7 24.1 31.9 39.1 39.5 42.1 35.7 28.4 18.1 13.7 26.3
2007 11.7 13.8 17.8 20.8 33.0 37.8 40.8 40.5 37.2 30.9 21.2 14.7 26.7
2008 10.4 13.2 23.3 28.3 30.0 37.3 40.7 40.8 36.0 28.4 20.6 14.2 26.9
2009 12.8 15.0 17.0 32.6 31.0 37.2 39.0 38.5 32.5 29.4 18.3 14.0 26.4
AVR. 10.8 12.8 17.1 23.7 30.2 36.3 39.9 39.4 35.0 28.2 19.5 13.3 25.6
M;missed data  
 
 
 
 
 
 
 
 
 
 



 C1 - 11

Table C-5 Monthly mean max & min temperature at Sinjar (2/2) 
 
 
 

STATION:- SINJAR Mean MIN TEMP  Cْ

YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR.
1981 4.3 5.3 9.0 11.8 15.9 24.2 30.0 28.7 25.4 18.8 8.6 7.2 15.8
1982 4.2 2.6 6.4 14.2 19.4 24.9 27.4 27.7 25.8 16.1 6.6 3.7 14.9
1983 0.8 3.3 7.3 12.7 18.9 24.9 28.2 27.0 24.4 16.8 M M M
1984 M M M M M M M M M M M M M
1985 M M M M M M M M M M M M M
1986 M M M M M M M M M M M M M
1987 M 7.6 6.0 12.1 21.0 25.9 30.3 29.3 25.3 16.4 10.6 6.2 M
1988 3.9 5.5 7.4 12.6 14.6 24.6 29.5 28.5 24.9 17.9 8.6 6.3 15.4
1989 1.7 4.5 10.1 18.1 21.9 25.6 30.6 29.3 24.0 18.5 10.9 5.1 16.7
1990 1.9 4.7 M M M M M M M 18.5 13.2 6.8 M
1991 4.0 4.5 9.6 14.1 17.0 25.4 28.6 28.0 24.6 19.0 12.6 4.6 16.0
1992 0.6 1.2 5.3 12.0 16.9 23.9 27.2 28.8 24.6 19.1 9.4 3.8 14.4
1993 3.0 4.0 6.9 12.4 16.9 24.1 29.1 28.7 25.5 20.1 8.5 7.3 15.5
1994 8.5 7.3 9.6 16.2 21.0 26.1 29.0 29.0 26.3 19.5 10.1 2.6 17.1
1995 6.1 7.1 9.4 13.2 21.4 25.0 27.2 29.3 24.5 18.6 9.1 5.2 16.3
1996 5.3 6.4 7.9 11.8 21.1 24.8 31.0 29.3 24.3 16.9 12.4 7.4 16.6
1997 4.5 2.3 4.8 11.7 20.5 26.2 28.9 27.3 23.5 18.3 11.9 6.0 15.5
1998 2.8 4.8 8.1 14.3 20.2 28.5 31.1 31.5 25.7 20.0 15.1 8.7 17.6
1999 6.3 6.4 9.7 15.0 22.3 26.2 29.3 30.1 24.6 19.7 10.7 7.7 17.3
2000 3.4 5.0 7.9 16.2 20.8 26.7 33.3 30.7 25.8 17.2 11.8 6.4 17.1
2001 5.2 5.9 11.7 15.0 19.2 27.0 30.3 29.9 26.2 19.4 10.1 6.7 17.2
2002 3.2 7.2 10.5 13.0 19.6 25.9 30.0 28.6 26.5 21.0 13.0 4.4 16.9
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 4.8 4.7 9.4 15.6 19.8 25.7 30.1 29.4 25.1 18 .1 10.5 9.7 16.8
2006 4.1 5.9 10.9 15.2 21.6 28.5 28.8 31.1 25.4 18.8 9.3 5.0 17.1
2007 3.4 6.0 9.1 11.5 22.6 27.0 30.5 30.3 27.3 21.3 12.2 5.8 17.3
2008 1.8 5.0 13.2 18.5 20.1 27.3 30.6 30.7 26.4 19.6 12.5 6.6 17.7
2009 4.5 7.7 9.2 14.0 21.4 27.0 29.3 28.7 23.7 20.9 11.4 8.5 17.2
AVR. 3.8 5.2 8.7 14.0 19.7 25.9 29.6 29.2 25.2 18.8 10.8 6.2 16.5
M;missed data  
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Table C-5 Monthly mean max & min temperature at Baghdad (1/2) 
 
 
 

station:baghdad mean max temp . c

year jan feb mar apr may jun jul aug sep oct nov dec AVR.
1981 16.8 18.5 23.9 28.8 33.6 40.3 44.0 43.3 40.3 34.2 22.3 19.5 30.5
1982 14.4 14.5 21.5 30.2 35.7 41.1 43.0 42.5 40.6 30.4 20.0 14.6 29.0
1983 12.3 17.0 22.2 28.9 36.4 40.8 43.9 42.1 39.2 31.9 26.8 17.8 29.9
1984 16.9 20 24.1 30.2 34.5 40.6 43 40.2 39.9 32.4 23.1 15.3 30.0
1985 17.9 16.5 21.6 30.6 37.5 41.1 43.9 45.3 40.1 31.7 25.6 16.9 30.7
1986 17.3 18.9 23.1 29.9 34.8 39.4 44.6 44.9 42.3 33.9 20.8 16.1 30.5
1987 18.6 21.9 21.3 29.7 37.7 41.3 44.8 44.0 40.2 30.5 24.2 16.7 30.9
1988 15.3 18.3 21.6 28.4 36.0 40.1 44.1 41.6 40.1 33.3 22.2 17.3 29.9
1989 13.4 17.0 22.8 33.3 38.0 41.0 45.3 44.3 39.3 33.7 23.9 16.6 30.7
1990 13.5 17.3 23.5 29.1 37.1 41.5 44.5 42.3 40.1 32.8 26.2 18.8 30.6
1991 13.3 17.8 23.6 31.7 34.5 42.3 42.9 42.0 39.4 32.0 25.3 16.7 30.1
1992 12.9 14.7 19.2 28.3 34.1 40.2 42.0 43.4 39.7 33.7 22.5 14.7 28.8
1993 14.4 17.2 22.8 28.6 34.1 40.7 43.9 43.4 40.5 33.8 20.9 19.7 30.0
1994 18.2 19.7 24.8 33.1 37.7 41.4 42.7 42.7 40.4 33.9 21.9 13.9 30.9
1995 17.0 19.4 24.3 29.3 38.3 41.8 42.2 43.2 38.8 32.6 23.8 17.1 30.7
1996 16.0 19.8 22.0 29.1 39.2 40.7 46.7 45.2 40.0 32.8 24.4 20.6 31.4
1997 16.4 17.0 20.9 28.7 38.2 42.6 43.5 41.1 39.6 34.2 23.5 16.9 30.2
1998 13.8 18.0 21.8 31.4 37.0 44.0 45.4 46.6 40.6 34.4 27.2 21.1 31.8
1999 18.3 21.4 25.3 31.8 39.1 42.7 44.5 46.0 40.4 34.9 24.3 18.1 32.2
2000 15.5 18.8 24.2 32.6 37.5 41.9 47.0 47.7 40.0 31.7 23.7 17.0 31.5
2001 16.4 19.9 26.8 30.9 36.6 42.2 44.9 45.9 41.1 34.5 23.7 19.2 31.8
2002 15.3 20.9 26.5 28.8 36.4 41.9 45.5 43.2 40.7 35.1 24.6 15.2 31.2
2003 M M M M M M M M M M M M M
2004 17.7 20.4 26.8 28.6 35.7 41.6 44.8 42.5 39.8 35.8 22.2 15.8 31.0
2005 16.3 18.1 24.0 31.4 36.7 40.8 44.1 43.6 39.4 32.3 23.1 21.5 30.9
2006 16.1 19.6 26.6 30.3 38.2 44.2 45.2 42.7 40.0 34.0 22.6 15.7 31.3
2007 14.0 19.1 24.8 28.4 39.1 42.8 44.7 44.8 42.0 40.0 25.0 18.5 31.9
2008 13.1 18.7 29.4 33.2 36.9 41.7 44.2 45.5 40.8 32.5 24.1 18.4 31.5
2009 16.4 21.7 24.3 29.3 37.6 42.6 42.5 43.7 38.5 34.4 23.2 19.9 31.2
AVR. 15.6 18.6 23.7 30.2 36.7 41.5 44.2 43.7 40.1 33.5 23.6 17.5 30.8

M;missed data  
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Table C-5 Monthly mean max & min temperature at Baghdad (2/2) 
 
 
 

station:baghdad mean min temp . c

year jan feb mar apr may jun jul aug sep oct nov dec AVR.
1981 4.6 6.9 10.6 13.5 17.6 21.6 25.9 24.3 20.6 16.0 7.5 7.1 14.7
1982 5.0 3.2 8.3 15.8 20.9 21.9 23.9 23.9 22.1 16.0 7.1 2.9 14.3
1983 0.5 3.9 8.4 13.4 21.5 23.5 25.1 23.9 19.5 13.6 12.8 5.8 14.3
1984 4.4 4.5 11.2 15.3 18.2 23.2 25.2 21.5 18.8 14.9 12 3.4 14.4
1985 5.9 4.6 6.7 16.1 21.1 23.4 24 25.1 20.3 14.1 11.6 4.8 14.8
1986 4.9 7.9 10.2 16.7 19.6 22.9 25.5 25.4 21.4 18.2 8.2 3.5 15.4
1987 2.6 8 8.6 13.9 21.2 23.5 24.9 25.5 21.2 15.5 9.1 8.1 15.2
1988 5.0 6.4 10.1 15.3 19.7 22.4 25.9 24.5 18.8 16.7 7.6 6.5 14.9
1989 0.1 2.8 11.2 17.4 21.1 23.0 25.4 24.1 20.2 17.8 11.8 4.6 15.0
1990 3.6 5.4 9.4 15.1 20 22.8 25.4 24.1 20.2 15.9 9.7 5.3 14.7
1991 5.4 5.7 10.2 16.2 19.0 23.6 25.3 24.1 21.1 17.9 10.9 5.2 15.4
1992 1.5 4.7 6.2 13.0 18.7 23.3 25.3 24.8 20.1 13.7 9.7 5.2 13.9
1993 3.5 5.2 9.2 15.3 20.6 22.5 25.7 23.6 19.3 15.8 7.6 5.6 14.5
1994 6.1 4.9 10.2 17.4 19.7 23.1 24.7 23.4 22.0 20.1 11.2 3.5 15.5
1995 5.2 7.5 10.4 14.6 20.9 23.7 25.4 23.5 19.4 14.0 7.3 3.3 14.6
1996 6.7 7.8 9.6 13.8 21.9 22.5 26.2 25.2 21.3 14.8 12.1 8.6 15.9
1997 4.3 0.7 6.1 13.0 19.4 23.5 25.8 23.5 19.6 16.9 12.3 7.5 14.4
1998 4.6 6.1 11.8 15.8 20.0 25.2 26.8 24.3 21.2 14.6 11.1 6.9 15.7
1999 5.8 6.6 9.1 13.9 20.7 23.6 25.9 26.2 20.5 17.0 8.1 5.9 15.3
2000 4.0 4.0 7.2 17.8 19.5 22.4 27.8 25.8 20.5 14.2 8.0 5.7 14.7
2001 4.0 6.3 12.1 16.2 19.7 23.7 25.3 26.3 21.9 15.8 8.2 7.0 15.5
2002 3.4 5.7 10.3 15.7 20.3 24.0 26.4 25.4 22.2 18.2 9.9 5.2 15.6
2003 M M M M M M M M M M M M M
2004 7.5 7.7 12.8 15.5 23.1 27 28.6 28.3 24 18.5 11 3.2 17.3
2005 4.2 6.2 11.0 17.4 20.8 24.8 26.9 25.6 21.4 15.6 10.0 7.3 15.9
2006 3.0 7.2 10.4 15.3 23.7 25.6 27.5 27.0 23.0 18.5 8.1 3.1 16.0
2007 3.0 7.2 10.4 15.3 23.7 25.6 27.5 27.0 23.0 18.3 9.0 4.5 16.2
2008 1.3 5.7 12.6 17.2 20.0 25.2 26.2 27.1 24.6 18.2 10.2 5.3 16.1
2009 2.0 9.0 11.6 15.7 21.7 25.6 26.3 32.9 22.0 18.7 11.0 9.0 17.1
AVR. 4.0 5.8 9.9 15.4 20.5 23.7 25.9 25.2 21.1 16.4 9.8 5.5 15.3

M;missed data
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Table C-5 Monthly mean max & min temperature at Telaffar (1/2) 
 
 
 
 

STA Tal Afar MAX TEMPERATURE
YEAR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AVR
1981 M M M M M M M M 37.6 30.4 18.2 14.5 M
1982 10.8 10.8 16.3 24 30.8 37.2 39.5 39.7 37 26.6 15.8 11.4 25.0
1983 7.2 10.7 16.2 23.1 31.6 37 40.4 39.3 36.4 28.3 21.9 14 25.5
1984 13.8 15.1 18.4 24.4 29.8 38.5 41.7 38.5 37.5 M 18.8 M M
1985 12.7 9.4 15.5 24.3 33.4 38.4 40.4 42.8 36.8 27.7 23.2 12.9 26.5
1986 12.1 14.1 18.1 25.2 30.1 36.8 43 42.5 39.7 29.8 16.6 11.5 26.6
1987 13.7 M M M M M M M M M M M M
1988 M M M M M M M M M M M M M
1989 M M M M M M 43.1 41.9 36.2 29.6 19 12.8 M
1990 9.6 12.4 19.7 23 33.2 38.7 42.6 40.7 37.1 30.3 23.9 15.3 27.2
1991 12.3 12.9 17.2 25.3 30.2 38.7 41.4 41.1 36.9 29.6 22.7 11.3 26.6
1992 7.1 8.4 14.8 22.5 28.4 36.4 40.2 41.1 36.4 31 18.2 10.1 24.6
1993 10.7 11.8 17.7 22.3 27.4 37.3 42.8 41.5 37.8 30.7 17 14.9 26.0
1994 13.6 13.6 18.2 27 33.4 39 42 41.5 38.2 29.9 17.8 9.2 27.0
1995 12.5 15.3 19.4 23.4 34.1 38.2 40.8 41.7 36.5 29.4 19.6 14.5 27.1
1996 11.5 14.9 16.1 21.8 33.8 37.8 44 42 35.7 28.4 22.4 14.9 26.9
1997 12.1 11.5 14.1 22.8 33.4 38.9 41.3 39.9 35.7 29.1 23.1 13.2 26.3
1998 9.5 13.1 18.0 25.9 32.9 41.1 43.6 44.1 37.3 31.3 25.5 18.2 28.4
1999 15 16.2 20 25.7 35 39.2 42.2 42.9 36.6 30.4 20.6 16.5 28.4
2000 10.7 14 18.4 27.5 32.9 39.4 45.3 42.1 36.8 28.1 21.4 12.7 27.4
2001 13.3 14.4 21.4 25.6 31.1 39.4 43.1 43.3 38.2 30.5 20.2 14.2 27.9
2002 11.8 16.7 21.1 22.4 31.9 38.4 42.6 40.8 37.6 31.4 23.2 10.9 27.4
2003 13.1 M M M M M M M M M M M M
2004 M M M M M M M M M 31.7 17.7 12.5 M
2005 M 12.7 13.9 24.8 32.1 37.5 43.1 41.7 37.1 M 20.4 17.8 M
2006 10.7 14.1 19.2 27.1 32.1 37.7 41.2 43.8 37.2 30.7 18.4 13.6 27.2
2007 11.7 14.1 18.7 M 33.9 39.4 42.3 41.8 38.6 31.4 21.6 14.9 28.0
2008 10.7 13.8 24.2 29.5 31.7 39 42.5 42.4 37.5 29.3 21.1 14.3 28.0
2009 6.3 16.3 18.4 24.4 32.3 38.8 40.8 40.5 34.2 30.8 19.5 14.7 26.4
AVR 11.4 13.3 18.0 24.6 32.0 38.4 42.1 41.6 37.1 29.9 20.3 13.6 26.9  
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Table C-5 Monthly mean max & min temperature at Telaffar (2/2) 
 
 

STA Tal Afar MIN  TEMPERATURE
YEAR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AVR
1981 M M M M M M M M 23.9 11.3 8.4 6.4 M
1982 3.6 0.8 5.5 13 18.2 22.8 25.7 26.5 23.4 14.5 6.6 3.3 13.7
1983 0 2.8 6.8 11.1 18 23 26.4 24.6 22.2 15.3 12.4 5.5 14.0
1984 4.7 5.3 9 12 16.8 23.9 28.2 25 23.3 M 11.7 0 14.5
1985 5.2 2.2 4.6 12 18.6 23.5 24.8 28 22.9 14.6 11.4 4.4 14.4
1986 5.6 6.1 7.7 13.6 16.8 23 28.1 28.1 24.9 17.1 8.8 4.4 15.4
1987 4.2 M M M M M M M M M M M M
1988 M M M M M M M M M M M M M
1989 M M M M M M 27.6 26.9 21.8 16.6 10.1 3.9 M
1990 1.6 3.9 7.1 10.4 17.8 23.6 28.3 26.7 23.5 17.1 11.7 5.7 14.8
1991 2.8 3.3 8.6 13.6 16.9 24.4 27.8 27.0 22.3 17.1 11.4 4.1 14.9
1992 -0.1 1.4 4 10.1 15.1 21.9 25.1 26.4 22 15.9 8.5 3.2 12.8
1993 2.0 2.9 5.5 10.9 15.2 21.8 27.7 26.8 22.9 17.6 7.9 6.6 14.0
1994 5.7 4.7 8.0 13.6 17.6 23.1 26.3 25.8 24.1 17.7 9.9 2.3 14.9
1995 5.0 6.1 8.0 10.9 18.8 23.5 25.7 27.2 22.1 16.1 8.1 3.7 14.6
1996 4.6 5.7 7.6 10.6 18.9 22.8 29 27.1 22.5 16.1 11.2 8.2 15.4
1997 3.7 1.5 4.3 10.3 18.4 24.5 27.3 25.2 21.1 17.4 10.6 5.7 14.2
1998 2.8 3.5 7.0 12.4 18 26.2 28.6 28.8 23.8 18.1 12.9 8.0 15.8
1999 5.3 5.7 8.2 13.6 20.2 25 28.3 28.7 23 17.9 8.9 6.2 15.9
2000 3.1 3.8 6.4 15.1 19.7 25.2 31.3 28.7 23.7 16.1 10.3 6.3 15.8
2001 4.5 5.2 10.6 12.8 17.0 23.9 28.2 28.4 24.2 17.8 8.5 6.6 15.6
2002 2.5 5.2 9.4 11.8 17.2 24.1 28.0 26.6 24.2 19.4 11.3 3.8 15.3
2003 5 M M M M M M M M M M M M
2004 M M M M M M M M M 19.5 10.2 2.8 M
2005 M 4.6 8.3 14.7 19 23.8 28.5 28.4 23.6 M 9.9 7.9 M
2006 4.1 6.1 9.9 14.7 20.7 26.8 28.1 30.3 23.7 18.5 8.5 3.5 16.2
2007 2.6 5.7 8.3 M 21.8 25.9 29.2 28.3 25.8 19.4 10.7 5 M
2008 1.1 4.3 12.5 17.3 19 25.7 28.7 29.3 25 17.9 10.9 5 16.4
2009 -0.3 7.1 8.6 12.9 20.0 25.8 27.9 27.0 22.1 18.9 10.5 8.3 15.7
AVR 3.3 4.3 7.6 12.6 18.2 24.1 27.7 27.3 23.3 17.0 10.1 5.0 15.0  
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Table C-5 Monthly mean max & min temperature at Baaji 

STATION:AL-BAAJ ELEMMENT:MEAN MAX. TEMP.(C)ْ
YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR
1992 M M 16.4 24.2 29.1 35.9 39.4 40.7 36 31.2 18.3 9.8 28.1
1993 10.8 12.3 18.7 24.1 27.9 36.6 42.2 41.1 37.7 31.8 17.5 14.9 26.3
1994 13.6 14.1 19 27.6 33 38.6 41.5 41.1 38.5 30.3 17.7 9.8 27.1
1995 12.6 15.6 20.1 24 34.2 38.5 40.4 41.3 36.6 30 20.7 15.0 27.4
1996 11.4 15.2 16.3 22.8 34 37.9 44.2 42.0 36 29 23 15.2 27.3
1997 12.4 12.4 15.8 23.7 34.3 39.1 41.7 39.4 36.2 29.8 20.6 14.1 26.6
1998 9.8 13.9 19.1 27.4 33.5 41.5 43.7 44.8 38.1 32.5 26.4 18.7 29.1
1999 15.4 17.2 21.2 26.8 35.4 39.3 42.5 43.5 37.4 31.5 22.1 17 29.1
2000 11.6 15.3 19.3 28.2 33.6 40 46.1 42.9 37.4 28.6 22.3 13.3 28.2
2001 M M M M M M M M M M M M M
2002 M M M M M M M M M M M M M
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 12.3 12.9 19.4 27.2 32.2 37.6 42.4 41.3 36.2 29.6 20.7 18.9 27.6
2006 M M M M M M M M M M M M M
2007 11.9 14.6 19.4 22.6 34.4 39.3 42.4 41.5 38.1 31.5 22 15.2 27.7
2008 10.89 14.14 24.27 29.36 31.28 38.14 41.71 41.66 36.9 29 21.1 14.45 27.7
2009 13.1 16.3 18.7 25 32.6 38.8 40.3 40.1 34 31.2 19.8 15.2 27.1
AVR 12.1 14.5 19.1 25.6 32.7 38.6 42.2 41.6 36.9 30.5 20.9 14.7 27.5

 

SATION:BAAJ ELEMENT: MEAN MIN. TEMP.
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVR
1992 1.6 2.4 4.2 10.2 15.7 20.6 22.1 24.3 19.6 14.5 7.7 2.5 12.1
1993 5.2 4.4 5.3 11.5 16 20.8 24.2 24.4 19.8 16.5 6.8 6.3 13.4
1994 4.5 5.4 7.7 13.9 17.7 21.0 23.7 22.4 23.1 17.6 9.6 1.7 14.0
1995 5.3 5.4 8.1 11.3 19.3 22.3 23.5 23.6 19.6 14.4 6.1 2.0 13.4
1996 2.9 1.4 7.7 10.4 18.8 21.5 33.6 24.0 19.4 13.5 9.1 7.1 14.1
1997 1.6 2.7 4.3 10.1 18 21.7 23.3 21.5 18.2 15.7 8.9 4.6 12.6
1998 3.3 4.0 6.0 12.4 18.1 23.4 25.4 25.5 19.9 14.3 11.0 4.2 14.0
1999 M M 6.1 11.4 18.1 21.3 24.4 24.4 18.8 15.1 6.5 3.8 15.0
2000 0.7 1.8 4.6 13.8 17.2 21.6 27.3 26.1 19.6 13.8 8.2 4.7 13.3
2001 M M M M M M M M M M M M M
2002 M M M M M M M M M M M M M
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 2.3 3.5 6.8 12.8 16.9 21.3 25.3 24.6 19.7 13.6 6.3 5.7 13.2
2006 M M M M M M M M M M M M M
2007 0.8 4.2 7.1 10.1 21.0 23.6 26.1 25.6 21.4 17.4 7.6 2.0 13.9
2008 -2 2.3 9.8 15.1 16.4 22.4 25 26.5 22.7 16 8.6 2.6 13.8
2009 0.7 4.7 7.4 10.7 17.4 23.8 25.1 23.5 19.4 16.6 8.6 6.8 13.7
AVR 2.2 3.5 6.5 11.8 17.7 21.9 25.3 24.3 20.1 15.3 8.1 4.2 13.4  
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Table C-6 Monthly relative humidity at Mosul 
STATION:- Mosul Mean Relative Humidity %

YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR
1981 86.0 81.0 80.0 68.0 47.0 29.0 25.0 26.0 32.0 57.0 71.0 87.0 57.4
1982 84.0 71.0 65.0 74.0 57.0 31.0 26.0 30.0 39.0 66.0 76.0 83.0 58.5
1983 83.0 78.0 71.0 57.0 44.0 30.0 26.0 29.0 36.0 46.0 68.0 83.0 54.3
1984 73.0 62.0 70.0 52.0 44.0 25.0 25.0 28.0 37.0 54.0 86.0 86.0 53.5
1985 88.0 81.0 69.0 68.0 46.0 29.0 26.0 29.0 27.0 40.0 62.0 81.0 53.8
1986 82.0 84.0 68.0 62.0 43.0 28.0 22.0 22.0 25.0 49.0 75.0 79.0 53.3
1987 76.0 71.0 73.0 53.0 32.0 22.0 23.0 22.0 28.0 54.0 64.0 82.0 50.0
1988 81.0 75.0 75.0 72.0 47.0 32.0 24.0 27.0 31.0 45.0 63.0 74.0 53.8
1989 73.0 66.0 70.0 50.0 34.0 26.0 24.0 26.0 30.0 44.0 74.0 85.0 50.2
1990 78.0 76.0 62.0 64.0 36.0 25.0 20.0 24.0 27.0 39.0 50.0 73.0 47.8
1991 79.0 70.0 75.0 58.0 40.0 26.0 27.0 29.0 28.0 45.0 58.0 83.0 51.5
1992 80.0 79.0 64.0 61.0 53.0 34.0 27.0 27.0 29.0 36.0 72.0 85.0 53.9
1993 77.0 75.0 63.0 72.0 66.0 35.0 28.0 28.0 34.0 45.0 76.0 88.0 57.3
1994 85.0 78.0 74.0 69.0 47.0 27.0 28.0 26.0 30.0 51.0 77.0 81.0 56.1
1995 83.0 76.0 70.0 67.0 44.0 32.0 28.0 28.0 32.0 36.0 57.0 65.0 51.5
1996 76.0 72.0 75.0 65.0 44.0 27.0 21.0 25.0 34.0 45.0 58.0 78.0 51.7
1997 79.0 70.0 72.0 62.0 47.0 28.0 25.0 31.0 32.0 54.0 72.0 85.0 54.8
1998 85.0 74.0 68.0 64.0 47.0 24.0 25.0 24.0 30.0 39.0 49.0 61.0 49.2
1999 75.0 70.0 53.0 47.0 28.0 25.0 24.0 25.0 31.0 42.0 56.0 73.0 45.8
2000 77.0 67.0 56.0 44.0 32.0 22.0 19.0 23.0 30.0 45.0 59.0 85.0 46.6
2001 81.0 72.0 72.0 66.0 43.0 24.0 24.0 26.0 32.0 40.0 60.0 80.0 51.7
2002 81.0 68.0 63.0 69.0 44.0 25.0 25.0 30.0 32.0 46.0 56.0 84.0 51.9
2003 mis mis 70.0 nil nil nil nil 27.0 32.0 44.0 64.0 84.0 53.5
2004 81.0 77.0 62.0 56.0 44.0 28.0 25.0 29.0 30.0 41.0 nil nil 47.3
2005 nil nil nil nil 44.0 31.0 28.0 29.0 34.0 40.0 58.0 73.0 42.1
2006 78.0 76.0 65.0 69.0 47.0 27.0 28.0 27.0 34.0 52.0 69.0 65.0 53.1
2007 77.0 78.0 69.0 70.0 46.0 30.0 26.0 29.0 29.0 40.0 53.0 59.0 50.5
2008 63.0 69.0 53.0 68.0 32.0 33.0 35.0 26.0 35.0 48.0 62.0 71.0 49.6
2009 68.0 63.0 60.0 52.0 37.0 26.0 27.0 29.0 34.0 43.0 73.0 81.0 49.4
AVR 78.9 73.3 67.4 62.2 43.4 27.9 25.4 26.9 31.5 45.7 64.9 78.4 52.2  
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Table C-6 Monthly relative humidity at Sinjar 
 
 
STATION:- SINJAR Mean Relative Humidity % 

YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR.
1981 75.0 69.0 67.0 49.0 40.0 24.0 20.0 21.0 20.0 32.0 57.0 71.0 45.4
1982 69.0 54.0 48.0 56.0 41.0 23.0 22.0 21.0 23.0 47.0 60.0 66.0 44.2
1983 71.0 69.0 59.0 45.0 36.0 25.0 17.0 21.0 25.0 34.0 M M M
1984 M M M M M M M M M M M M M
1985 M M M M M M M M M M M M M
1986 M M M M M M M M M M M M M
1987 M 58 67.0 44.0 29.0 23.0 21.0 21.0 22.0 50.0 50.0 81.0 M
1988 80.0 71.0 68.0 56.0 35.0 26.0 19.0 23.0 23.0 41.0 49.0 68.0 46.6
1989 57.0 47.0 57.0 36.0 23.0 20.0 18.0 21.0 24.0 36.0 63.0 69.0 39.3
1990 66.0 72.0 M M M M M M M 36.0 43.0 68.0 57.0
1991 64.0 53.0 63.0 40.0 31.0 21.0 24.0 25.0 26.0 43.0 47.0 75.0 42.7
1992 68.0 77.0 52.0 44.0 46.0 28.0 23.0 26.0 26.0 29.0 62.0 76.0 46.4
1993 65.0 61.0 47.0 56.0 54.0 27.0 20.0 25.0 27.0 38.0 61.0 77.0 46.5
1994 76.0 70.0 60.0 49.0 35.0 24.0 24.0 23.0 29.0 48.0 74.0 73.0 48.8
1995 75.0 63.0 57.0 48.0 33.0 27.0 25.0 24.0 25.0 31.0 47.0 58.0 42.8
1996 79.0 67.0 73.0 51.0 32.0 25.0 21.0 26.0 37.0 43.0 53.0 80.0 48.9
1997 M 67.0 64.0 54.0 33.0 24.0 21.0 27.0 27.0 47.0 60.0 76.0 45.5
1998 76.0 59.0 53.0 49.0 40.0 25.0 22.0 20.0 25.0 28.0 43.0 53.0 41.1
1999 61.0 52.0 41.0 39.0 22.0 23.0 22.0 21.0 27.0 37.0 48.0 59.0 37.7
2000 70.0 52.0 45.0 38.0 26.0 20.0 16.0 20.0 23.0 40.0 47.0 77.0 39.5
2001 M M M M M M M M M M M M M
2002 64.0 52.0 50.0 53.0 32.0 24.0 24.0 24.0 26.0 35.0 40.0 M M
2003 M M M M M M M M M M M M M
2004 81 M M M M M M M 22 30 71 55 M
2005 64.0 64.0 46.0 40.0 31.0 23.0 20.0 23.0 25.0 29.0 38.0 49.0 37.7
2006 71.0 68.0 41.0 55.0 29.0 17.0 22.0 17.0 22.0 44.0 47.0 44.0 39.8
2007 54.0 66.0 49.0 54.0 34.0 21.0 21.0 20.0 19.0 30.0 39.0 46.0 37.8
2008 66.0 62.0 53.0 45.0 34.0 24.0 22.0 22.0 26.0 36.0 52.0 66.0 42.3
2009 49.0 50.0 50.0 41.0 23.0 18.0 20.0 16.0 26.0 30.0 56.0 72.0 37.6
AVR. 68.2 61.9 55.0 47.4 33.6 23.3 21.1 22.1 25.0 37.3 52.5 66.3 43.4
M;missed data  
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Table C-6 Monthly relative humidity at Baghdad 
 
 

station:baghdad mean  RH%

year jan feb mar apr may jun jul aug sep oct nov dce AVR.
1981 72.0 feb 57.0 38.0 32.0 27.0 25.0 28.0 29.0 39.0 50.0 69.0 42.4
1982 79.0 63.0 53.0 50.0 39.0 24.0 25.0 27.0 29.0 50.0 66.0 76.0 48.4
1983 96.0 68.0 48.0 40.0 32.0 24.0 23.0 25.0 30.0 36.0 51 73 45.5
1984 68 61 46 35 32 23 24 28 32 40 73 77 44.9
1985 74 50 51 38 28 24 22 21 28 35 57 70 41.5
1986 64 58 54 47 31 26 23 25 29 38 62 64 43.4
1987 56 69 48.0 34.0 25.0 20.0 21.0 25.0 29.0 46.0 53.0 68.0 41.2
1988 81.0 51.0 56.0 48.0 32.0 26.0 23.0 29.0 30.0 42.0 51.0 72.0 45.1
1989 73.0 64.0 56.0 35.0 27.0 24.0 21.0 26.0 31.0 38.0 68.0 77.0 45.0
1990 69.0 60.0 52 41 26 22 24 26 29 40.0 52.0 66.0 42.3
1991 80.0 68.0 66.0 50.0 36.0 25.0 27.0 30.0 33.0 48.0 54.0 69.0 48.8
1992 62.0 72.0 53.0 40.0 36.0 27.0 26.0 28.0 30.0 39.0 63.0 76.0 46.0
1993 79.0 60.0 49.0 56.0 41.0 29.0 25.0 31.0 34.0 44.0 38.0 72.0 46.5
1994 77.0 61.0 49.0 40.0 30.0 26.0 28.0 28.0 33.0 49.0 75.0 73.0 47.4
1995 78.0 54.0 64.0 48.0 33.0 27.0 29.0 31.0 42.0 45.0 53.0 72.0 48.0
1996 80.0 70.0 60.0 43.0 31.0 29.0 29.0 31.0 36.0 44.0 59.0 68.0 48.3
1997 70.0 60.0 50.0 40.0 33.0 25.0 28.0 34.0 34.0 47.0 72.0 76.0 47.4
1998 78.0 55.0 58.0 42.0 36.0 31.0 28.0 21.0 39.0 44.0 61.0 62.0 46.3
1999 71.0 62.0 44.0 37.0 30.0 29.0 31.0 31.0 36.0 43.0 54.0 76.0 45.3
2000 69.0 58.0 42.0 36.0 31.0 29.0 22.0 26.0 35.0 54.0 67.0 82.0 45.9
2001 M M M M M M M M M M M M M
2002 67.0 55.0 45.0 47.0 30.0 24.0 25.0 26.0 33.0 40.0 58.0 75.0 43.8
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 63.0 52.0 49.0 39.0 32.0 23.0 24.0 28.0 31.0 36.0 53.0 58.0 40.7
2006 70.0 63.0 43.0 49.0 33.0 20.0 22.0 23.0 28.0 43.0 49.0 62.0 42.1
2007 67.0 61.0 43.0 41.0 31.0 23.0 22.0 24.0 26.0 33.0 45.0 52.0 39.0
2008 60.0 50.0 34.0 29.0 27.0 24.0 21.0 23.0 31.0 46.0 64.0 56.0 38.8
2009 58.0 47.0 42.0 42.0 31.0 25.0 26.0 22.0 31.0 40.0 65.0 69.0 41.5
AVR. 71.6 59.7 50.5 41.7 31.7 25.2 24.8 26.8 31.8 42.3 58.2 69.6 44.4

M;missed data
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Table C-6 Monthly relative humidity at Telaffar 

STA Tal Afar HUMIDITY
YEAR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AVR
1981 M M M M M M M M 13 24 51 70 M
1982 69 53 47 56 39 25 25 22 23 67 64 69 46.6
1983 75 70 57 47 32 20 25 24 23 20 53 67 42.8
1984 59 51 57 38 33 24 26 27 24 M M M 37.7
1985 82 76 59 85 28 22 24 23 28 41 63 80 50.9
1986 85 79 64 55 44 35 28 25 22 36 70 72 51.3
1987 68 M M M M M M M M M M 83 M
1988 84 82 M M M M M M M M M M M
1989 71 54 69 39 29 23 17 21 25 39 67 77 44.3
1990 74 77 56 59 24 18 18 19 20 33 42 68 42.3
1991 77 61 61 33 38 28 22 23.0 25 45 47 84 45.3
1992 80 83 62 55 48 26 21 20 21 27 68 86 49.8
1993 77.0 87 56 67 61 27 19 24 27 36 71 85 53.1
1994 85 80 75.0 61 37 23 28 25 25 48 80 83 54.2
1995 84.0 76 68.0 62 37 31 25 25 29 30 51 59 48.1
1996 82 75 79 64 38 28 22 26 31 40 49 80 51.2
1997 76 69 70 56 35 22 21 28 24 48 66 85 50.0
1998 86 69 62.0 58 41 20 20 18 23 27 43 54.0 43.4
1999 70 63 45 44 21 21 21 20 24 37 47 66 39.9
2000 79 59 48 41 26 19 15 18 24 38 51 83 41.8
2001 M M M M M M M M M M M M M
2002 72 59 56 63 35 21 19.0 M 25 36 46 M M
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 M M M M M M M M M M M M M
2006 M M M M M M M M M M M M M
2007 M M M M M M M M M M M M M
2008 78 70 63 55 36 23 21 23 25 37 56 77 47.0
2009 M M M M M M M M M M M M M
AVR 76.8 69.7 60.7 54.6 35.9 24.0 21.9 22.8 24.1 37.3 57.1 75.2 46.7  

 
Table C-6 Monthly relative humidity at Baaji 

STATION:BAAJ ELEMENT:RELATIVE HUMIDITY %

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVR
1992 M M 59 53 49 35 30 28 31 33 69 85 47.2
1993 75 74 57 59 61 32 27 28 30 38 71 85 53.1
1994 83 75 70 55 38 28.0 34 28 25 49 83 83 54.3
1995 83 73 64 58 32 33 32 30 31 34 49 58.0 48.1
1996 81 72 74 58 36 24 19 23.0 29 38 50 81 48.8
1997 74 68 62 50 35 27 29 37 31 51 68 80 51.0
1998 80 65.0 58.0 50 39 25 25 23 31 34 47.0 57 44.5
1999 70 61 47 49 28 27 28 28 31 38 44 66 43.1
2000 74 54 46 42 31 24 19 23 28 44 49 82 43.0
2001 M M M M M M M M M M M M M
2002 M M M M M M M M M M M M M
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 73 75 54 43 38 32 27 35 31 40 48 57 46.1
2006 M M M M M M M M M M M M M
2007 68 74 60 60 43.0 29 30 33 30 37 46 52.0 46.8
2008 76 68 58 50 39 28 27 29 31 40 58 72 48.0
2009 60 61 57 47 36.0 26 30 24 37 40 69 79.0 47.2
AVR 74.8 68.3 58.9 51.8 38.8 28.5 27.5 28.4 30.5 39.7 57.8 72.1 48.1  
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Table C-7 Monthly wind speed at Mosul 
STATION:- Mosul MEAN WIND SPEED (M/S)

YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR
1981 0.4 0.5 0.5 0.5 1.0 1.4 1.4 1.1 0.5 0.2 0.4 0.2 0.7
1982 0.4 0.8 0.2 0.7 1.0 1.6 1.6 1.2 0.5 0.3 0.4 0.2 0.7
1983 0.5 0.6 0.6 1.0 1.6 1.5 1.8 1.5 0.6 0.3 0.5 0.2 0.9
1984 0.4 0.3 0.6 0.7 0.9 1.3 1.4 1.0 0.6 0.4 0.3 0.6 0.7
1985 0.5 1.3 0.5 0.7 0.6 1.3 1.2 0.9 1.2 1.4 0.7 0.7 0.9
1986 0.2 1.9 2.1 1.9 2.7 2.5 2.1 2.4 1.7 1.5 1.6 0.8 1.8
1987 0.8 1.7 2.1 2.4 2.2 2.2 1.7 1.6 0.8 1.1 0.8 2.3 1.6
1988 1.5 1.8 2.0 1.6 1.7 2.1 1.9 1.7 1.2 1.2 0.7 1.3 1.6
1989 2.0 0.7 1.8 1.1 1.9 1.9 1.7 1.5 1.1 1.1 1.1 0.9 1.4
1990 0.8 2.1 1.8 1.7 2.1 1.7 1.8 1.4 1.4 1.0 0.4 0.8 1.4
1991 0.8 1.1 1.8 1.8 2.2 1.6 1.9 1.6 1.2 0.9 1.2 1.1 1.4
1992 1.8 2.8 1.2 1.3 2.0 1.4 1.7 1.7 1.0 0.5 1.2 1.3 1.5
1993 1.1 1.7 1.7 1.7 1.9 1.6 1.6 1.3 1.0 0.8 0.9 0.6 1.3
1994 1.0 1.2 1.4 1.7 1.8 1.9 1.5 1.1 1.5 0.5 1.3 1.6 1.4
1995 0.8 1.0 1.1 1.6 1.9 1.6 1.7 1.5 1.0 0.9 0.9 0.4 1.2
1996 1.8 1.4 2.1 1.8 2.0 2.1 2.3 1.5 1.5 1.1 0.6 1.7 1.7
1997 1.1 1.5 1.8 1.9 2.0 1.6 2.1 2.1 1.0 1.0 0.4 0.7 1.4
1998 1.3 1.2 1.8 1.7 1.9 2.3 1.8 1.3 1.5 1.2 0.6 0.7 1.4
1999 1.0 1.3 2.0 1.9 2.7 1.8 2.5 2.1 1.2 0.8 0.5 0.6 1.5
2000 1.9 1.3 1.7 2.8 2.1 2.3 2.4 2.3 1.8 1.5 1.1 2.0 1.9
2001 1.2 2.1 1.4 1.8 3.2 2.6 2.0 2.5 1.9 1.3 1.0 2.0 1.9
2002 1.4 1.5 2.4 2.4 2.4 2.7 2.3 2.1 2.3 1.7 1.1 1.2 2.0
2003 mis mis 2.1 nil nil nil nil 1.2 1.2 1.1 0.9 0.9 1.2
2004 1.1 1.7 1.3 1.7 2.3 1.7 2.2 1.5 0.9 1.0 nil 2.2 1.6
2005 nil nil nil nil 1.8 1.6 1.6 1.5 1.0 1.0 0.8 nil 1.3
2006 1.4 1.8 1.1 1.8 1.7 1.7 1.5 1.5 0.9 1.2 0.9 0.7 1.4
2007 0.9 0.9 1.0 1.6 1.8 1.3 1.3 1.0 1.0 0.7 0.6 0.5 1.1
2008 0.7 0.9 0.9 1.3 1.4 1.1 0.8 1.2 0.9 0.8 0.5 0.8 0.9
2009 0.4 1.0 1.4 1.2 1.2 1.5 0.9 1.3 1.3 0.9 0.7 0.7 1.0
AVR 1.0 1.3 1.4 1.6 1.9 1.8 1.7 1.5 1.2 0.9 0.8 1.0 1.3  
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Table C-7 Monthly wind speed at Sinjar 
 

STATION:- SINJAR Mean Wind Speed ( M/S)

YEAR JAN. FEB. MAR. APR. MAY JUN. JUL. AUG. SEP. OCT. NOV. DEC. AVR.
1981 2.1 3.3 2.8 3.3 3.7 4.0 4.3 3.8 3.9 2.3 1.6 1.6 3.1
1982 2.3 2.5 2.6 1.8 3.9 4.4 4.9 4.8 3.1 2.8 2.1 2.3 3.1
1983 2.2 2.0 2.8 3.3 4.5 4.6 5.0 5.1 3.9 2.2 2.7 1.1 3.3
1984 1.4 2 2.5 3.9 2.8 2.4 2.9 2.2 1 1.1 0.9 1.4 2.0
1985 1.4 5.4 1.3 2.6 3.2 4.5 4.4 3.3 3.2 3.8 1.8 2 3.1
1986 M M M M M M M M M M M M M
1987 M 2.9 3.1 4.8 4.5 5.4 3.9 4.7 3.2 2.2 1.9 2.7 M
1988 2.6 2.5 4.0 3.0 4.0 5.0 4.0 3.1 3.1 2.0 2.4 2.9 3.2
1989 2.7 2.6 4.3 3.6 6.2 6.6 6.1 6.1 5.1 4.1 2.1 1.6 4.3
1990 1.5 3.7 M M M M M M M 3.4 2.3 2.3 M
1991 2.0 3.0 4.3 4.3 7.1 4.4 7.1 5.0 4.2 2.7 2.4 2.4 4.1
1992 3.5 3.9 3.3 3.4 3.7 3.8 5.1 3.7 3.1 2.7 1.6 1.4 3.3
1993 2.3 2.6 2.8 2.8 3.1 3.8 4.3 3.0 3.0 1.6 1.1 0.7 2.6
1994 1.4 1.9 2.2 3.2 3.1 4.7 3.4 3.1 2.2 1.3 1.4 2.1 2.5
1995 0.8 1.6 1.9 2.8 3.9 3.0 3.6 3.8 2.6 2.1 1.5 1.0 2.4
1996 1.5 1.9 2.1 2.6 2.8 3.5 3.7 3.3 3.1 1.8 1.2 1.6 2.4
1997 M 1.4 2.4 2.7 2.7 2.9 4.5 3.6 2.5 1.4 0.9 0.5 M
1998 1.9 2.0 3.1 2.1 3.2 3.5 3.7 2.3 3.6 2.4 1.3 1.5 2.6
1999 1.1 1.8 2.7 3.0 4.7 4.1 4.0 3.9 2.7 1.8 1.5 0.9 2.7
2000 1.3 2.0 2.1 3.7 3.3 3.7 3.9 4.3 3.0 1.4 1.1 1.6 2.6
2001 0.8 2.1 2.1 3.4 4.3 5.0 3.8 4.2 3.2 1.9 1.6 1.6 2.8
2002 1.4 2.2 2.5 3.5 3.6 5.4 4.9 4.9 4.7 2.0 1.2 0.9 3.1
2003 M M M M M M M M M M M M M
2004 1.1 M M M M M M M 2.6 1.9 1.5 1.1 M
2005 2.1 1.3 2.2 3.2 2.9 4.0 3.9 2.9 2.6 1.9 1.4 1.2 2.5
2006 1.9 2.1 2.5 2.5 3.2 3.8 4.1 2.8 2.8 2.3 1.9 2.1 2.7
2007 2.1 1.8 2.4 2.8 3.4 3.9 3.4 2.6 3.2 2.1 1.7 1.4 2.6
2008 1.8 2.3 2.7 3.2 3.8 4.2 4.5 3.5 3.2 2.2 1.5 1.4 2.9
2009 1.1 2.2 2.6 2.1 3.1 3.7 3.9 2.9 2.6 M 0.8 1.3 2.4
AVR. 1.8 2.4 2.7 3.1 3.8 4.2 4.3 3.7 3.1 2.2 1.6 1.6 2.9
M;missed data  
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Table C-7 Monthly wind speed at Baghdad 
 

station:baghdad mean wind speed m/s

year jan feb mar apr may jun jul aug sep oct nov dec AVR.
1981 3.0 2.4 2.9 3.1 3.2 3.1 3.7 3.2 2.3 1.9 2.2 2.1 2.8
1982 3.2 3.3 3.4 3.0 3.2 3.9 3.6 4.5 2.4 2.2 2.2 2.5 3.1
1983 2.7 2.8 2.9 3.1 3.9 4.4 4.2 4.5 3.1 3.2 3.2 2 3.3
1984 2.2 2.5 3 3.1 2.8 4.2 3 3.4 1.9 1.5 1.5 1.5 2.6
1985 1.7 2.5 2.2 3 1.5 3.6 3.7 2.1 1.8 1.7 1.4 1.2 2.2
1986 1.7 2.9 3.1 2.1 2.7 3.4 4.4 3.2 2.4 3.2 2.7 2.7 2.9
1987 2.9 3.7 3.6 3.4 3.5 4.0 3.5 3.6 3.0 3.1 3.0 3.7 3.4
1988 3.0 3.1 3.5 3.8 3.5 3.6 4.2 3.3 3.1 3.4 3.1 3.1 3.4
1989 2.3 2.8 3.7 2.9 3.8 4.3 4.1 3.1 3.2 3.0 2.8 2.4 3.2
1990 2.7 3.2 3.6 3 3.8 4.6 4.3 4.2 3.4 2.6 2.6 2.5 3.4
1991 1.8 1.4 M 2.5 3.7 4.0 4.8 4.0 2.2 2.6 3.0 2.7 M
1992 3.3 4.0 4.2 3.0 3.4 3.6 5.2 3.5 2.2 1.8 2.8 2.8 3.3
1993 2.7 3.1 3.1 3.3 3.9 3.7 4.2 2.8 2.8 2.3 2.7 2.1 3.1
1994 2.2 3.1 3.3 3.6 3.4 4.1 4.7 3.8 2.2 2.4 2.8 2.9 3.2
1995 2.2 3.0 3.0 3.7 3.5 3.7 4.2 4.0 2.6 2.5 2.7 1.4 3.0
1996 2.1 2.5 2.8 3.2 2.7 3.0 2.9 2.7 2.5 2.2 1.7 2.7 2.6
1997 2.6 1.9 3.0 3.2 2.7 3.3 4.9 4.9 2.7 2.6 3.5 2.8 3.2
1998 2.7 2.5 3.2 2.9 2.5 3.2 3.4 2.2 2.5 2.3 1.9 2.2 2.6
1999 2.2 2.7 3.4 3.5 3.8 3.6 4.2 3.6 2.7 2.5 2.3 2.2 3.1
2000 2.5 2.7 3.2 3.5 3.0 4.0 3.2 3.0 2.8 2.5 2.1 2.7 2.9
2001 2.0 3.0 3.0 3.0 4.0 5.0 4.0 3.0 3.0 3.0 3.0 3.0 3.3
2002 2.8 2.6 3.2 3.4 3.3 4.0 3.6 4.3 3.7 2.6 2.3 M M
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 3.1 3.0 3.4 3.5 3.2 4.4 4.2 3.9 3.5 3.1 2.6 2.6 3.4
2006 2.3 3.2 3.3 3.1 3.0 3.8 4.0 3.1 2.7 2.7 2.1 1.6 2.9
2007 2.3 2.4 2.5 3.2 3.2 3.6 4.0 3.3 3.4 2.7 2.3 2.2 2.9
2008 2.3 4.3 3.2 3.3 3.5 4.8 4.2 3.6 3.3 3.5 2.6 3.8 3.5
2009 3.1 3.1 4.0 3.6 3.4 4.5 4.4 3.4 3.3 3.2 2.5 2.6 3.4
AVR. 2.5 2.9 3.2 3.2 3.3 3.9 4.0 3.5 2.8 2.6 2.5 2.5 3.1

M;missed data  
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Table C-7 Monthly wind speed at Telaffar 

STA Tal Afar WIND SPEED
YEAR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec AVR
1981 M M M M M M M M M M M M M
1982 7.7 8.9 7.7 7.3 9.3 8.2 9.5 8.4 4.2 3 2.9 3.4 6.7
1983 3.8 3.7 3.9 3.6 5 4.8 5.3 5.1 4.2 4.5 4 3.6 4.3
1984 3.9 4.1 4.5 4.5 4.6 4.4 5.3 4.5 4 M M M M
1985 3.2 5.3 4.1 3.6 3.7 4.7 3.9 3.9 3.9 3.3 3.4 2.2 3.8
1986 3.7 3.4 3 3.2 5.3 4.7 4.6 4 5 4.7 4.7 3.7 4.2
1987 M M M M M M M M M M M M M
1988 4.9 4 M M M M M M M M M M M
1989 3.9 3.7 3.8 4.5 5.3 6.2 5.7 5.6 5.3 5.4 4.5 3.7 4.8
1990 3.9 4.9 4.2 4.2 5.4 5.7 5.3 5.5 5.7 4.7 4.8 4.5 4.9
1991 3.8 4.6 4.7 4.9 6.2 5.3 6.2 5.6 5.4 4.6 4.7 4.3 5.0
1992 5 5.3 4.3 4.3 4.8 5.2 5.6 5.2 5 4.5 4.2 3.9 4.8
1993 4.2 4 4.3 4.1 4.7 5.4 5.8 4.6 4.9 3.8 2.5 3.1 4.3
1994 3.7 3.5 4.2 4.4 4.5 5.4 4.6 4.3 4 3.1 4.1 4.3 4.2
1995 3.4 4.1 3.6 4.3 5 4.2 4.7 5 4.5 4.1 4 2.7 4.1
1996 3.7 4 4.2 4.3 4.3 4.7 5.1 4.8 5.3 4.4 4.7 4.1 4.5
1997 3.9 4 4.5 4.4 4.6 5 6 5.9 4.5 4.1 3.3 3.2 4.5
1998 3.5 4.2 3.9 4.2 4.9 5.4 5.3 4.5 5.5 5 3.1 4.2 4.5
1999 3.5 4.1 4.7 5 6.7 5.8 6 6.2 5.1 4.6 3.7 3.8 4.9
2000 4 4.4 5.1 5.8 5.8 5.5 6 6 5.5 4 4.2 4.3 5.1
2001 M M M M M M M M M M M M M
2002 3.7 3.8 4.5 4.6 4.3 4.6 4.3 M 5.4 3.9 3.4 M 4.3
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 M M M M M M M M M M M M M
2006 M M M M M M M M M M M M M
2007 M M M M M M M M M M M M M
2008 3.9 4.3 4.4 4.5 5 5.3 5.4 5.2 5.1 4.4 4 3.6 4.6
2009 M M M M M M M M M M M M M
AVR 4.1 4.4 4.4 4.5 5.2 5.3 5.5 5.2 4.9 4.2 3.9 3.7 4.6  

 
Table C-7 Monthly wind speed at Baaji 

SATATION: BAAJ            ELEMENT:WIND SPEED
YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AVR
1992 M M 2.1 2.5 3.3 3.2 3.9 3.5 2.7 2 1.8 2.3 2.7
1993 2.4 2.5 2.6 3.4 2.9 3.7 4 3.4 3.2 2.4 1.3 1.4 2.8
1994 2 2 2.5 2.8 3 3.9 3.1 2.9 2.6 1.9 2.5 1.8 2.6
1995 1.6 1.4 1.9 2.3 3.1 3 4 3.4 2.2 2.1 1.9 1.4 2.4
1996 2 2 2.4 2.4 2.4 3.3 3.1 2.9 2.9 2.1 1.3 1.6 2.4
1997 1.7 1.5 2 2.6 2.7 3.4 4.1 3.7 1.8 2.1 1.5 1.1 2.4
1998 1.9 2.1 3.1 2.3 3 3.5 3.3 3.1 2.6 2 1.2 1 2.4
1999 1.2 1.5 1.6 1.9 3 2.5 2.9 2.9 2.2 1.8 1.5 1.3 2.0
2000 1.5 1.3 1.6 2.2 2.2 3.4 3.1 2.2 2.7 1.3 1 1.5 2.0
2001 M M M M M M M M M M M M M
2002 0.9 1.6 2 2 2.2 2.8 2.6 2.6 2.5 1.5 0.8 M 2.0
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 2.3 1.7 2.4 2.2 2.4 2.8 3.1 2.7 2.4 1.8 1.5 1.6 2.2
2006 1.8 2.3 2 2.6 2.6 2.7 3 2.9 2 2.1 1.5 1.4 M
2007 1.9 1.6 1.9 2.1 2.5 2.4 2.2 2 1.8 1.4 1.2 1.1 1.8
2008 1.8 1.7 2.3 2.4 2.7 3.2 3.3 2.9 2.4 1.9 1.5 1.5 2.3
2009 1.6 2.2 2.3 2.1 2.6 2.6 3.3 2.2 2.1 1.4 0.9 1.3 2.1
AVR 1.8 1.8 2.2 2.4 2.7 3.1 3.3 2.9 2.4 1.9 1.4 1.5 2.3  
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Table C-8 Monthly vapor pressure at Mosul 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1988 8.5 8.6 10.1 13.4 12.7 11.8 12.8 13.3 10.6 12.8 8.3 8.5 11.0
1989 5.8 6.3 10.8 11.9 10.5 10.4 12.8 13.1 11 11.4 11.6 8.8 10.4
1990 6.8 8.2 9.4 11.6 10.3 10.3 11 11.3 9.8 9.7 8.5 8.2 9.6
1991 7.8 7.3 11.3 12 10.8 11.8 14.2 14.9 10.4 11.8 9.7 8.8 10.9
1992 6.4 7.3 7.5 10.9 13 13.1 12.6 13.3 10.3 8.5 10.3 8.5 10.1
1993 7 7.7 8.2 13.4 15.9 13 14.1 13.6 12.1 11.1 10.3 10.6 11.4
1994 9.9 8.8 11 15 12.9 11.5 14.4 12.4 12.3 13 12.2 7.6 11.8
1995 9.1 9.3 10.4 12.6 13 12.9 13.5 13.3 11.6 8.5 8.2 6.3 10.7
1996 8.4 9 10.5 12 13.6 10.5 11.3 12.1 11.7 10.1 9.1 10.4 10.7
1997 8.3 6.6 8.5 11.1 13.3 11.7 12.1 13.7 10.6 13.3 11.3 9.7 10.9
1998 8 7.9 9.5 13 13.3 11.5 13.6 13.1 11.5 9.7 9.4 7.9 10.7
1999 8.5 8.7 7.8 9.7 9.6 11.5 12.8 12.8 11.8 11.1 8.3 8.5 10.1
2000 7.5 7.1 7.4 10.4 10.1 9.9 11.4 11.6 11.2 10.3 8.9 9.9 9.6
2001 8.5 8.6 12.5 13.1 11.7 10.4 13.1 13.6 12.1 10 8.5 10 11.0
2002 7.8 8 9.8 13.2 12.1 10.3 13.6 14.4 12.5 12.4 9 8.7 11.0
2003 M M M M M M M M M M M M M
2004 9.7 8.9 10.2 11.1 12.6 12 13 14.2 11.3 11.4 M M 11.4
2005 M M M M 13 12.5 15.1 15.2 12.5 10.1 8.6 9.2 12.0
2006 8.2 9.5 10.5 15 14.9 12.7 14.1 15 12.3 13.4 9.4 5.9 11.7
2007 6.9 9.3 10 M 15.3 13.6 14.5 15.8 11.9 11.2 8.5 6.8 11.3
2008 5.2 7.7 9.6 10.1 9.8 12.5 13.7 15.8 14.3 12.6 9.9 7.7 10.7
2009 6.3 8.2 9 10.7 10.7 12.3 14.6 12.2 12.3 11.5 15.1 10.9 11.2

Average 7.7 8.2 9.7 12.1 12.3 11.7 13.3 13.6 11.6 11.1 9.8 8.6 10.9

STATION: MOSUL ELEMENT:  MONTHLY VAPOR PRESSURE

 

Table C-8 Monthly vapor pressure at Sinjar 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1988 7.6 7.9 M M M M M M M M M M M
1989 5 5.2 9.1 10.4 8.3 8.8 10.8 11.9 9.9 10 10 7.6 8.9
1990 5.7 7.5 10.3 M M M M M M 10.3 8.9 7.6 8.4
1991 6.7 5.7 9.4 8.5 8.6 9.6 12.8 13.4 10.9 12.1 8.6 7.7 9.5
1992 5.3 6.4 6.2 8.4 11.9 11.2 11.7 13.9 10.8 8.8 8.9 7.4 9.2
1993 6.1 6.2 6.4 10.8 13 11.1 11.5 13.6 12.3 11.5 8.7 9.7 10.1
1994 8.8 8 9 11.8 11.6 11.1 13.1 12.5 13.4 13.6 11.2 6.6 10.9
1995 8.5 7.8 8.8 9.4 11.1 11.7 12.7 13.1 10.4 8.9 7.3 6.6 9.7
1996 8.3 8.2 9.5 9.3 11.1 M 13.1 14.5 15.1 11.1 10 10.2 10.9
1997 M 6.3 7.2 10 11.1 11.4 11.1 13.2 10.4 12.2 10.4 8.8 10.2
1998 7 6.8 7.5 10.7 12.7 13.3 13.6 12.7 10.7 8.6 9.5 7.5 10.1
1999 7.2 6.7 6.4 8.3 8.1 10.3 12.5 11.8 11.1 10.6 8.1 7.8 9.1
2000 6.7 6 6.1 9.1 8.6 9.8 11 11.2 9.8 9.9 8.1 9 8.8
2001 M M M M M M M M M M M M M
2002 6.3 7.1 8 10.1 9.5 10.7 13.9 12.4 11.4 10.7 7.7 7.5 9.6
2003 M M M M M M M M M M M M M
2004 M M M M M M M M 9.7 9.6 11.1 5.7 9.0
2005 6.7 6.8 7.4 9.4 9.6 10.3 11.6 12.7 10.1 8.6 6.6 7.2 8.9
2006 M M M M M M M M M M M M M
2007 5.4 7.9 7.4 M 11.7 9.8 12.7 12 9.6 10 7.3 5.8 9.1
2008 4.9 5.6 6.9 7.8 7.6 8.2 9.3 10.4 9.8 9.9 8.5 5.7 7.9
2009 5.2 6.6 7.5 8.3 7.5 8.5 10.3 8.1 9.9 M 9.3 9.6 M

Average 6.6 6.8 7.8 9.5 10.1 10.4 12.0 12.3 10.9 10.4 8.9 7.7 9.4

station : Sinjar ELEMENT:  MONTHLY VAPOR PRESSURE

 



 C1 - 26

Table C-8 Monthly vapor pressure at Baghdad 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. TOTAL
1988 9.6 8.8 9.7 12.2 11.5 11.7 12.4 14.2 11.8 12.8 8.7 9.7 11.1
1989 6.9 7 11 10.7 10.2 10.4 11.7 13.6 12.6 12.1 13.1 9.7 10.8
1990 7.4 8.9 9.4 10.3 9.5 10 13 11.7 11.3 11.2 10.5 9.2 10.2
1991 M M M M M 12.2 14.4 14.7 13.5 14.4 10.6 8.9 12.7
1992 6.2 7.1 7.8 9.5 11.9 12.5 12.8 14.3 11.7 10.3 11.4 9.4 10.4
1993 8.1 8 8.7 14 14.3 12.9 13.4 15.2 12.9 12.7 10 10.2 11.7
1994 10.7 7.6 9.5 12.1 11 11.7 14.4 13 14 15.1 14 8.3 11.8
1995 10.1 10.4 12.6 12.3 12.9 12.7 14.3 14.6 16.1 12 9.1 8.4 12.1
1996 10.5 9.3 10.4 10.5 12.5 13.1 17.1 16.8 14.4 11.7 10.9 10.7 12.3
1997 8.5 6.1 7.5 9.7 12 11.9 14.1 15.3 12.5 14.3 13.9 11 11.4
1998 9 8.6 9.9 11.3 13.1 16.2 15.7 16.8 16.2 12.4 12.4 9.3 12.6
1999 9.5 8.8 8 9.5 11.3 16.1 16.7 16.7 14.7 13.3 9.2 10.2 12.0
2000 8 7 7.1 10.8 11.5 13.9 13.3 14.6 14.5 13.7 11.3 11.1 11.4
2001 9.6 9.6 13.2 13 12.1 10.6 13.3 15.1 14.1 12.2 9 10 11.8
2002 7.9 8 8.8 11.8 10.9 11.3 14.1 14 14.4 12.8 11.1 9.1 11.2
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 7.5 7.4 9.5 12.1 11.1 10.6 16.3 14.5 12.1 9.8 8.7 8.6 10.7
2006 8.5 9.9 8.8 13.2 13.1 10.7 11.9 12.4 11 14.2 8.3 6.7 10.7
2007 7.2 9 7.7 M 12.9 12.8 12.3 12.9 10.8 10.3 8.6 6.8 10.1
2008 5.8 6.9 7.7 8.3 10.1 11.4 11.7 13.8 14.1 13 13.1 7.4 10.3
2009 6.5 7.8 7.9 10.5 11.9 12.5 13.3 11 12.1 12.4 11.6 10.8 10.7

Average 8.3 8.2 9.2 11.2 11.8 12.3 13.8 14.3 13.2 12.5 10.8 9.3 11.3

STATION:BAGHDAD ELEMENT:  MONTHLY VAPOR PRESSURE

 

Table C-8 Monthly vapor pressure at Telaffar 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. Average
1988 M 9.0 M M M M M M M M M M M
1989 5.8 5.4 10.6 10.8 10 9.7 10 11.3 9.9 10 10.6 8.2 9.4
1990 6.4 8.2 8.4 10.5 7.2 7.8 10.3 10 8.2 9 7.9 8.2 8.5
1991 7.4 7 11.3 10.1 8.8 9.3 11.8 11.8 10.1 12.1 8.5 8.6 9.7
1992 6.2 7.1 7.1 9.8 11.5 10.3 10 10.2 8 7.6 9.6 8.5 8.8
1993 7 7 7.3 12.2 14.3 10.3 10.5 13.1 11.6 9.9 9.8 10.5 10.3
1994 9.8 9 10.9 13.8 10.9 10.4 15.3 13.1 11 12.9 12.1 7.6 11.4
1995 9.3 9.4 10.2 11.7 12.1 13 12.5 12.9 11.4 8 7.7 6.4 10.4
1996 8.7 9 10.5 11.4 12.6 11.8 13.2 14.2 11.8 9.9 8.7 10.5 11.0
1997 8.1 6.4 8 10 10.8 9.9 10.8 13.2 8.8 12.1 10.9 9.8 9.9
1998 7.8 7.3 8.6 12 12 10 11.7 10.9 9.8 7.7 8.8 7.5 9.5
1999 8.1 7.9 6.7 9 7.5 9.6 11.3 11.1 9.8 10.1 7.6 8.3 8.9
2000 7.5 6.4 6.5 9.8 8.6 8.7 10.1 10.1 9.8 9.4 8.2 9.6 8.7
2001 M M M M M M M M M M M M M
2002 7.1 7.4 8.7 11.7 10.1 9.4 10.6 11.6 10.7 10.5 8.4 8.4 9.6
2003 M M M M M M M M M M M M M
2004 M M M M M M M M M M M M M
2005 M M M M M M M M M M M M M
2006 M M M M M M M M M M M M M
2007 M M M M M M M M M M M M M

Average 7.6 7.6 8.8 11.0 10.5 10.0 11.4 11.8 10.1 9.9 9.1 8.6 9.7

STATION: TEL AFFAR ELEMENT:  MONTHLY VAPOR PRESSURE

 
 
Table C-8 Monthly vapor pressure at Baaji 

YEAR JAN. FEB. MAR. APR. MAY. JUN. JUL. AUG. SEP. OCT. NOV. DEC. Average
1992 M M 7.3 10.2 12.8 13.5 13.5 13.8 11.6 8.9 9.9 8.2 11.0
1993 6.9 7.4 7.6 11.6 15.2 12.4 13.5 14.1 11.6 10.8 9.8 10.5 11.0
1994 9.6 8.6 10.4 12.6 12.1 12 16.2 12.7 11 13.5 12.7 7.5 11.6
1995 9.2 8.9 9.7 11.5 11 14.1 14.6 14.3 11.5 9 7.3 6.2 10.6
1996 8.8 8.9 10.1 10.5 11.8 10.1 11.3 11.1 10.5 8.9 8.8 10.5 10.1
1997 8 6.5 7.3 9.3 11.3 11.8 13.8 15.5 10.7 12.9 11.2 9.3 10.6
1998 7.4 7.1 8.2 11 12.1 11.9 13.4 13.3 12.4 9.7 9.8 7.4 10.3
1999 8.1 7.7 7.3 10.5 10.1 11.7 14.4 14.7 11.7 10.4 7.2 8 10.2
2000 7 5.9 6.2 10.1 9.8 10.4 11.3 12.2 10.6 10.4 7.9 9.3 9.3
2001 M M M M M M M M M M M M M
2002 6.7 7.3 9.1 11.5 10.5 10.2 12.1 13.1 12 11.3 7.8 7.8 10.0
2003 M M M M M M M M M M M M M
2004 8.9 8.6 8.9 8.8 11.7 12.8 12.4 15.3 12.1 12.5 11.6 6.5 10.8
2005 7.1 7.9 7.9 9.9 11.4 13.2 13.7 17.5 11.7 10.6 7.2 7.5 10.5
2006 M M M M M M M M M M M M M
2007 6.2 8.6 8.9 M 15.1 14.1 16.5 17.3 12.7 11.2 7.7 5.9 11.3
2008 4.8 6.2 8.7 9.3 10.7 12.6 16.1 16.6 14.4 12.8 9.7 6.4 10.7
2009 5.7 7.4 8.3 9.6 11.8 12.4 14.3 11.8 12.5 11.2 10.5 10.1 10.5

Average 8.1 7.6 8.4 10.5 11.8 12.2 13.8 14.2 11.8 10.9 9.3 8.1 10.6

STATION: Baaji ELEMENT:  MONTHLY VAPOR PRESSURE

 
 



 
 
 
 
 
 

C-2 Water Balance Calculation 
 
 
 
 
 
 



C2 - 1 

Country Iraq Altitude 400 m
Station Tel Afar Latitude N 36.37 ℃

Longitude E 42.45 ℃

mm
JAN. 38.4
FEB. 31.6

MAR. 37.1
APR. 18.2
MAY. 9.7
JUN. 0.5
JUL. 0.2

AUG. 0.0
SEP. 0.5
OCT. 7.7
NOV. 16.2
DEC. 33.0
Total 193.1

Maximum
Temperature

Minimum
Temperature

Humidity Wind Speed Sunshine

℃ ℃ ％ km/day hours
January 3.3 11.4 76.8 233.3 6.35
February 4.3 13.3 69.7 250.6 9.99
March 7.6 18.0 60.7 250.6 11.86
April 12.6 24.6 54.6 250.6 15.30
May 18.2 32.0 35.9 267.8 17.95
June 24.1 38.4 24.0 293.8 21.04
July 27.7 42.1 21.9 293.8 19.63
August 27.3 41.6 22.8 293.8 17.89
September 23.3 37.1 24.1 267.8 15.97
October 17.0 29.9 37.3 241.9 11.02
November 10.1 20.3 57.1 207.4 7.81
December 5.0 13.6 75.2 250.6 5.77

1. Estimation of Water Consumption by CROPWAT Program 
(1) Input Data 

1) Loaction of Meteorological Station 

 

 

 

2) Monthly Meteorological Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

3) Monthly Precipitation at Dry Year 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2 - 2 

Crop Name Winter alphalpha Start Time 9 1 6

Initial Development Mid-season Late season

Kc 0.98 0.98 0.98

day 20 80 40 40 180

Root depth (m) 0.01 1

Critical Depletion 0.35 0.91 0.64

Yeild Response Factor 0.9 0.9 0.9 0.9 0.9

Cropheight(m) 0.7

Crop Name Sugar beet Start Time 10 1 12

Initial Development Mid-season Late season

Kc 0.35 1.2 1

day 45 80 85 30 240

Root depth (m) 0.01 0.6

Critical Depletion 0.59 0.45 0.36

Yeild Response Factor 0.8 0.8 0.8 0.8 0.8

Cropheight(m) 0.5

Crop Name Wheat Start Time 9 21 9

Initial Development Mid-season Late season

Kc 0.7 1.15 0.25

day 30 40 85 50 205

Root depth (m) 0.01 1

Critical Depletion 0.35 0.8 0.49

Yeild Response Factor 0.2 0.2 0.6 0.5 1

Cropheight(m) 1

Crop Name Barley Start Time 9 21 9

Initial Development Mid-season Late season

Kc 0.3 1.15 0.25

day 30 40 85 50 205

Root depth (m) 0.01 1

Critical Depletion 0.35 0.8 0.49

Yeild Response Factor 0.2 0.2 0.6 0.5 1

Cropheight(m) 1

4) Crop Data  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Temporary Data* 

Temporary Data* 

Temporary Data* 

Temporary Data* 



C2 - 3 

Crop Name Field beans Start Time 10 1 6

Initial Development Mid-season Late season

Kc 0.4 1.1 0.3

day 30 45 80 35 190

Root depth (m) 0.01 0.6

Critical Depletion 0.5 0.64 0.49

Yeild Response Factor 0.2 0.2 0.8 1 0.85

Cropheight(m) 0.5

Crop Name Oat Start Time 10 1 9

Initial Development Mid-season Late season

Kc 0.3 1.15 0.25

day 30 40 85 50 205

Root depth (m) 0.01 0.6

Critical Depletion 0.5 0.64 0.49

Yeild Response Factor 0.2 1.15 0.9 0.7 0.2

Cropheight(m) 1

Crop Name Vetch Start Time 10 1 9

Initial Development Mid-season Late season

Kc 0.3 1.15 0.25

day 30 40 85 50 205

Root depth (m) 0.01 0.6

Critical Depletion 0.5 0.64 0.49

Yeild Response Factor 0.2 1.15 0.9 0.7 0.2

Cropheight(m) 1

Crop Name Berseem Start Time 10 16 6

Initial Development Mid-season Late season

Kc 0.4 1.15 1.1

day 10 15 135 35 195

Root depth (m) 0.01 0.5

Critical Depletion 0.59 0.73 0.45

Yeild Response Factor 0.2 0.2 0.55 0.45 0.2

Cropheight(m) 0.6

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Temporary Data* 

Temporary Data* 

Temporary Data* 

Temporary Data* 



C2 - 4 

Crop Name Potato1 Start Time 1 1 9

Initial Development Mid-season Late season

Kc 0.5 1.15 0.75

day 25 30 45 30 130

Root depth (m) 0.01 0.4

Critical Depletion 0.59 0.29 0.2

Yeild Response Factor 0.45 0.8 1.1 0.7 0.2

Cropheight(m) 0.6

Crop Name Summer alphalpha Start Time 3 1 6

Initial Development Mid-season Late season

Kc 0.98 0.98 0.98

day 20 80 40 40 180

Root depth (m) 0.01 1

Critical Depletion 0.64 0.25 0.25

Yeild Response Factor 0.9 0.9 0.9 0.9 0.9

Cropheight(m) 0.7

Crop Name Cotton Start Time 3 1 12

Initial Development Mid-season Late season

Kc 0.35 1.2 0.7

day 25 45 50 45 165

Root depth (m) 0.01 1

Critical Depletion 0.73 0.34 0.34

Yeild Response Factor 0.2 0.2 0.5 0.85 0.25

Cropheight(m) 1.35

Crop Name Maize Start Time 3 1 12

Initial Development Mid-season Late season

Kc 0.3 1.15 1.05

day 20 35 35 25 115

Root depth (m) 0.01 0.9

Critical Depletion 0.73 0.36 0.36

Yeild Response Factor 0.4 0.4 1.5 0.5 0.2

Cropheight(m) 1.5

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Temporary Data* 

Temporary Data* 

Temporary Data* 

Temporary Data* 



C2 - 5 

soil name silty clay loam

total available soil moisture (FP-VP) 160 mm/meter
maximum rain infiltration rate 126 mm/day
maximum rooting depth 50 cm
initial soil moisture depletion (% TAM) 50 %

Temporary 
Data* 

Crop Name Sunflower Start Time 3 1 12

Initial Development Mid-season Late season

Kc 0.35 1.15 0.35

day 20 30 40 25 115

Root depth (m) 0.01 0.8

Critical Depletion 0.64 0.27 0.27

Yeild Response Factor 0.25 1 1 0.8 0.95

Cropheight(m) 2

Crop Name Chick pea Start Time 3 1 12

Initial Development Mid-season Late season

Kc 0.5 1.15 1.1

day 15 20 30 10 75

Root depth (m) 0.01 0.6

Critical Depletion 0.53 0.27 0.27

Yeild Response Factor 0.2 0.2 0.8 1 0.85

Cropheight(m) 0.5

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5) Soil Data 

 

 

 

 

 

 

 

 

 

* Temorary data is given to CROPWAT because it requires information of soil condition to start 

calculation. However, such data is not neccesary to have monthly water consumption. 

 

 

 

 

Temporary Data* 

Temporary Data* 



C2 - 6 

1
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/09 17
2 06/09 17
3 11/09 16
4 16/09 17
5 21/09 17
6 26/09 16
7
8
9

10
11
12
13
14
15
16
17
18
19
20

2
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/10 9
2 06/10 8
3 11/10 8
4 16/10 9
5 21/10 8
6 26/10 8
7 01/11 9
8 06/11 8
9 11/11 8

10 16/11 9
11 21/11 8
12 26/11 8
13
14
15
16
17
18
19
20

3
No. Crop file Crop name Plantiing date Hervest date Area%

1 16/09 12
2 21/09 11
3 26/09 11
4 01/10 11
5 06/10 11
6 11/10 11
7 16/10 11
8 21/10 11
9 26/10 11

10
11
12
13
14
15
16
17
18
19
20

Winter alphalpha

Sugar beet

Wheat

 

6) Corpping Patern 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2 - 7 

4
No. Crop file Crop name Plantiing date Hervest date Area%

1 16/09 12
2 21/09 11
3 26/09 11
4 01/10 11
5 06/10 11
6 11/10 11
7 16/10 11
8 21/10 11
9 26/10 11

10
11
12
13
14
15
16
17
18
19
20

5
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/10 17
2 06/10 17
3 11/10 16
4 16/10 17
5 21/10 17
6 26/10 16
7
8
9

10
11
12
13
14
15
16
17
18
19
20

6
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/10 12
2 06/10 11
3 11/10 11
4 16/10 11
5 21/10 11
6 26/10 11
7 01/11 11
8 06/11 11
9 11/11 11

10
11
12
13
14
15
16
17
18
19
20

Oat

Barley

Field beans

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2 - 8 

7
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/10 12
2 06/10 11
3 11/10 11
4 16/10 11
5 21/10 11
6 26/10 11
7 01/11 11
8 06/11 11
9 11/11 11

10
11
12
13
14
15
16
17
18
19
20

8
No. Crop file Crop name Plantiing date Hervest date Area%

1 16/10 17
2 21/10 17
3 26/10 16
4 01/11 17
5 06/11 17
6 11/11 16
7
8
9

10
11
12
13
14
15
16
17
18
19
20

9
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/01 12
2 06/01 11
3 11/01 11
4 16/01 11
5 21/01 11
6 26/01 11
7 01/02 11
8 06/02 11
9 11/02 11

10
11
12
13
14
15
16
17
18
19
20

Vetch

Berseem

Potato1

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2 - 9 

10
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/03 17
2 06/03 17
3 11/03 16
4 16/03 17
5 21/03 17
6 26/03 16
7
8
9

10
11
12
13
14
15
16
17
18
19
20

11
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/03 9
2 06/03 8
3 11/03 8
4 16/03 9
5 21/03 8
6 26/03 8
7 01/04 9
8 06/04 8
9 11/04 8

10 16/04 9
11 21/04 8
12 26/04 8
13
14
15
16
17
18
19
20

12
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/03 9
2 06/03 8
3 11/03 8
4 16/03 9
5 21/03 8
6 26/03 8
7 01/04 9
8 06/04 8
9 11/04 8

10 16/04 9
11 21/04 8
12 26/04 8
13
14
15
16
17
18
19
20

Summer alphalpha

Cotton

Maize

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2 - 10 

13
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/03 9
2 06/03 8
3 11/03 8
4 16/03 9
5 21/03 8
6 26/03 8
7 01/04 9
8 06/04 8
9 11/04 8

10 16/04 9
11 21/04 8
12 26/04 8
13
14
15
16
17
18
19
20

14
No. Crop file Crop name Plantiing date Hervest date Area%

1 01/03 9
2 06/03 8
3 11/03 8
4 16/03 9
5 21/03 8
6 26/03 8
7 01/04 9
8 06/04 8
9 11/04 8

10 16/04 9
11 21/04 8
12 26/04 8
13
14
15
16
17
18
19
20

Sunflower

Chick pea

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2 - 11 

Rain    Ef f rain
mm mm

January 34.9 33
February 28.7 27.4
March 33.7 31.9
April 16.6 16.2
May 8.8 8.7
June 0.5 0.5
July 0.1 0.1
August 0 0
September 0.4 0.4
October 7 6.9
November 14.7 14.4
December 30 28.6
Total 175.4     1 67.9

Month Min Temp Max Temp Humidity Wind Sun Rad ETo
°C °C % km/day hours MJ/m2/day mm/day

January 3.3 11.4 77 233 6.3 10 1.28
February 4.3 13.3 70 251 10 16.1 2.01
March 7.6 18 61 251 11.9 21.9 3.38
April 12.6 24.6 55 251 15.3 29.9 5.45
May 18.2 32 36 268 17.9 35.6 8.39
June 24.1 38.4 24 294 21 40.7 11.17
July 27.7 42.1 22 294 19.6 38.2 11.8
August 27.3 41.6 23 294 17.9 34.1 11.01
September 23.3 37.1 24 268 16 28.2 8.64
October 17 29.9 37 242 11 18.1 5.42
November 10.1 20.3 57 207 7.8 11.8 2.66
December 5 13.6 75 251 5.8 8.8 1.47

Average 15 26.9 47 259 13.4 24.4 6.06

 

(2) Output Data 

1) ET0 by CROPWAT 

 

 

 

 

 

 

 

 

 

 

 

2) Efective Rainfall by CROPWAT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2 - 12 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor  W alph 39.4 53.7 0 0 0 0 0 0 251.2 164.9 80.6 45
2. new Wor  W alph 39.4 56.1 11.4 0 0 0 0 0 205.1 165 80.6 45
3. new Wor  W alph 39.4 56.1 25.6 0 0 0 0 0 158.9 165.1 80.7 45
4. new Wor  W alph 39.3 56.1 41.6 0 0 0 0 0 116.5 165.2 80.7 45.1
5. new Wor  W alph 39.3 56.1 58.1 0 0 0 0 0 74.2 165.2 80.8 45.1
6. new Wor  W alph 39.3 56 77.2 0 0 0 0 0 37.1 165.3 80.8 45.1

Net scheme irr.req.
in mm/day 1.3 2 1.1 0 0 0 0 0 4.7 5.3 2.7 1.5
in mm/month 39.4 55.7 35.4 0 0 0 0 0 141.3 165.1 80.7 45.1
in l/s/h 0.15 0.23 0.13 0 0 0 0 0 0.55 0.62 0.31 0.17

Irrigated area 100 100 83 0 0 0 0 0 100 100 100 100
(% of total area)

Irr.req. for actual are a 0.15 0.23 0.16 0 0 0 0 0 0.55 0.62 0.31 0.17
(l/s/h)

Precipitation deficit
1. new Wor S beet 41.8 69.5 130.1 200.9 256.9 0 0 0 0 59.1 32.3 31.6
2. new Wor S beet 39.6 69.1 130.1 201 293 21.4 0 0 0 47.7 30.5 29.1
3. new Wor S beet 37.4 68.3 130.1 201 299.7 76 0 0 0 36.3 29.5 26.6
4. new Wor S beet 35.3 66.9 130.1 201 305.3 134.1 0 0 0 26.8 29 24.2
5. new Wor S beet 33.1 65 130.1 201 309.6 197 0 0 0 17.3 29 21.8
6. new Wor S beet 30.9 62.4 130.1 201 312.7 262 0 0 0 9.5 29 19.9
7. new Wor S beet 28.3 58.7 129.8 201 314.6 342.7 0 0 0 0 29 18.2
8. new Wor S beet 26.1 55.7 128.7 201 314.7 375.9 36.1 0 0 0 22.8 17.2
9. new Wor S beet 24 52.6 126.8 201 314.7 384.4 97.8 0 0 0 16.7 16.5
10. new Wor S beet 21.8 49.5 123.9 201 314.7 391.3 161.9 0 0 0 12.2 16.2
11. new Wor S beet 19.7 46.4 120.1 201 314.7 396.4 228.3 0 0 0 7.7 16.2
12. new Wor S beet 17.9 43.3 115.2 201 314.7 399.9 295.6 0 0 0 3.8 16.2

Net scheme irr.req.
in mm/day 1 2.1 4.1 6.7 9.8 8.2 2.2 0 0 0.5 0.8 0.7
in mm/month 29.7 59 127.2 201 305.1 247.2 67.2 0 0 16.6 22.7 21.2
in l/s/h 0.11 0.24 0.47 0.78 1.14 0.95 0.25 0 0 0.06 0.09 0.08

Irrigated area          1 00.0 1 0 100 100 100 91 41 0 0 50.0 1 00.0 1 0
(% of total area)

Irr.req. for actual area 0.11 0.24 0.47 0.78 1.14 1.05 0.61 0 0 0.12 0.09 0.08
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Wheat 46.3 64.8 78.5 22.6 0 0 0 0 53 121.4 80.7 52.9
2. new Wor Wheat 46.3 65.7 88.1 36.1 0 0 0 0 26.5 119.2 76.1 52.8
3. new Wor Wheat 46.3 65.7 97.4 52.8 0 0 0 0 0 118.2 71.6 52.2
4. new Wor Wheat 46.3 65.7 105.5 72.8 0 0 0 0 0 95.4 67.2 51.2
5. new Wor Wheat 46.3 65.7 112.2 90.6 6 0 0 0 0 72.6 63.8 49.7
6. new Wor Wheat 46.3 65.7 117.3 105.4 18.5 0 0 0 0 53.7 61.3 47.9
7. new Wor Wheat 46.3 65.7 121 120.2 35.2 0 0 0 0 34.7 59.5 45.7
8. new Wor Wheat 46.2 65.7 122.8 135.1 56 0 0 0 0 18.9 58.5 43.2
9. new Wor Wheat 45.8 65.7 123 152.4 87 0 0 0 0 0 57.9 40.1

Net scheme irr.req.
in mm/day 1.5 2.3 3.5 2.9 0.7 0 0 0 0.3 2.3 2.2 1.6
in mm/month 46.2 65.6 107 86.9 22.3 0 0 0 9.3 70.9 66.4 48.5
in l/s/h 0.17 0.27 0.4 0.34 0.08 0 0 0 0.04 0.26 0.26 0.18

Irrigated area 100 100 100 100 55 0 0 0 23 89 100 100
(% of total area)

Irr.req. for actual ar ea 0.17 0.27 0.4 0.34 0.15 0 0 0 0.16 0.3 0.26 0.18
(l/s/h)

 

3) Output data of CROPWAT without rainfall 

① Winter alphalpha without rainfall 

 

 

 

 

 

 

 

 

 

② Suger beat without rainfall 

 

 

 

 

 

 

 

 

 

 

 

 

③ Wheat without rainfall 

 

 

 

 

 

 

 

 

 

 



C2 - 13 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Barley 46.3 64.8 78.5 22.6 0 0 0 0 22.7 56.9 68.2 52.9
2. new Wor Barley 46.3 65.7 88.1 36.1 0 0 0 0 11.4 52.6 59.5 52.7
3. new Wor Barley 46.3 65.7 97.4 52.8 0 0 0 0 0 50.7 50.8 51.6
4. new Wor Wheat 46.3 65.7 105.5 72.8 0 0 0 0 0 95.4 67.2 51.2
5. new Wor Barley 46.3 65.7 112.2 90.6 6 0 0 0 0 31.1 36 46.8
6. new Wor Barley 46.3 65.7 117.3 105.4 18.5 0 0 0 0 23 31.3 43.3
7. new Wor Barley 46.3 65.7 121 120.2 35.2 0 0 0 0 14.9 27.9 39.1
8. new Wor Barley 46.2 65.7 122.8 135.1 56 0 0 0 0 8.1 25.8 34.4
9. new Wor Barley 45.3 65.7 123 152.4 87 0 0 0 0 0 24.8 28.5

Net scheme irr.req.
in mm/day 1.5 2.3 3.5 2.9 0.7 0 0 0 0.1 1.2 1.5 1.4
in mm/month 46.2 65.6 107 86.9 22.3 0 0 0 4 37.2 43.8 44.6
in l/s/h 0.17 0.27 0.4 0.34 0.08 0 0 0 0.02 0.14 0.17 0.17

Irrigated area 100 100 100 100 55 0 0 0 23 89 100 100
(% of total area)

Irr.req. for actual ar ea 0.17 0.27 0.4 0.34 0.15 0 0 0 0.07 0.16 0.17 0.17
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor F beans 44.3 63 85.3 14.4 0 0 0 0 0 67.6 52.1 48.2
2. new Wor F beans 44.3 63 95.6 27.6 0 0 0 0 0 54.5 46.1 46.2
3. new Wor F beans 44.3 63 104.1 44.3 0 0 0 0 0 41.5 41.3 43.7
4. new Wor F beans 44.3 63 110.7 65 0 0 0 0 0 30.7 37.8 40.6
5. new Wor F beans 44.3 63 115.3 89.9 0 0 0 0 0 19.8 35.4 37.1
6. new Wor F beans 43.8 63 117.6 112.2 7.2 0 0 0 0 10.8 33.8 33.5

Net scheme irr.req.
in mm/day 1.4 2.2 3.4 2 0 0 0 0 0 1.2 1.4 1.3
in mm/month 44.2 63 104.6 58.5 1.1 0 0 0 0 37.7 41.2 41.6
in l/s/h 0.17 0.26 0.39 0.23 0 0 0 0 0 0.14 0.16 0.16

Irrigated area 100 100 100 100 16 0 0 0 0 100 100 100
(% of total area)

Irr.req. for actual are a 0.17 0.26 0.39 0.23 0.03 0 0 0 0 0.14 0.16 0.16
(l/s/h)

 

④ Barley without rainfall 

 

 

 

 

 

 

 

 

 

 

 

⑤ Field beans without rainfall 

 

 

 

 

 

 

 

 

 

 

⑥ Oat without rainfall 

 

 

 

 

 

 

 

 

 

 

 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Oat 46.3 65.8 97.5 52.9 0 0 0 0 0 50.7 50.8 51.6
2. new Wor Oat 46.3 65.8 105.6 72.9 0 0 0 0 0 40.9 42.6 49.6
3. new Wor Oat 46.3 65.8 112.3 90.6 6 0 0 0 0 31.1 36.1 46.8
4. new Wor Oat 46.3 65.8 117.5 105.5 18.5 0 0 0 0 23 31.3 43.4
5. new Wor Oat 46.3 65.8 121.1 120.3 35.2 0 0 0 0 14.9 27.9 39.2
6. new Wor Oat 46.2 65.8 122.9 135.2 56.1 0 0 0 0 8.1 25.8 34.4
7. new Wor Oat 45.4 65.8 123.1 152.5 87 0 0 0 0 0 24.8 28.5
8. new Wor Oat 43.9 65.8 123.1 164.8 117.8 0 0 0 0 0 19.6 24
9. new Wor Oat 41.8 65.8 123.1 174.9 145.2 8.3 0 0 0 0 14.3 20.5

Net scheme irr.req.
in mm/day 1.5 2.3 3.7 3.9 1.7 0 0 0 0 0.6 1 1.2
in mm/month 45.4 65.8 116 118.2 51.2 0.9 0 0 0 19.1 30.6 37.7
in l/s/h 0.17 0.27 0.43 0.46 0.19 0 0 0 0 0.07 0.12 0.14

Irrigated area 100 100 100 100 77 11 0 0 0 67 100 100
(% of total area)

Irr.req. for actual ar ea 0.17 0.27 0.43 0.46 0.25 0.03 0 0 0 0.11 0.12 0.14
(l/s/h)



C2 - 14 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Vetch 46.3 65.8 97.5 52.9 0 0 0 0 0 50.7 50.8 51.6
2. new Wor Vetch 46.3 65.8 105.6 72.9 0 0 0 0 0 40.9 42.6 49.6
3. new Wor Vetch 46.3 65.8 112.3 90.6 6 0 0 0 0 31.1 36.1 46.8
4. new Wor Vetch 46.3 65.8 117.5 105.5 18.5 0 0 0 0 23 31.3 43.4
5. new Wor Vetch 46.3 65.8 121.1 120.3 35.2 0 0 0 0 14.9 27.9 39.2
6. new Wor Vetch 46.2 65.8 122.9 135.2 56.1 0 0 0 0 8.1 25.8 34.4
7. new Wor Vetch 45.4 65.8 123.1 152.5 87 0 0 0 0 0 24.8 28.5
8. new Wor Vetch 43.9 65.8 123.1 164.8 117.8 0 0 0 0 0 19.6 24
9. new Wor Vetch 41.8 65.8 123.1 174.9 145.2 8.3 0 0 0 0 14.3 20.5

Net scheme irr.req.
in mm/day 1.5 2.3 3.7 3.9 1.7 0 0 0 0 0.6 1 1.2
in mm/month 45.4 65.8 116 118.2 51.2 0.9 0 0 0 19.1 30.6 37.7
in l/s/h 0.17 0.27 0.43 0.46 0.19 0 0 0 0 0.07 0.12 0.14

Irrigated area 100 100 100 100 77 11 0 0 0 67 100 100
(% of total area)

Irr.req. for actual ar ea 0.17 0.27 0.43 0.46 0.25 0.03 0 0 0 0.11 0.12 0.14
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Berseem 46.4 66 123.3 172.9 0 0 0 0 0 35.4 88.6 53.1
2. new Wor Berseem 46.4 66 123.4 188 24.8 0 0 0 0 20 79.2 53.1
3. new Wor Berseem 46.4 66 123.4 188.7 66.3 0 0 0 0 10.8 67.7 53.1
4. new Wor Berseem 46.4 66 123.4 189.4 120.7 0 0 0 0 0 55.4 53.1
5. new Wor Berseem 46.4 66 123.4 189.9 168 0 0 0 0 0 39.5 53.1
6. new Wor Berseem 46.4 66 123.4 190.3 219.7 0 0 0 0 0 25.1 52.2

Net scheme irr.req.
in mm/day 1.5 2.4 4 6.2 3.2 0 0 0 0 0.4 2 1.7
in mm/month 46.4 66 123.4 186.5 99.1 0 0 0 0 11.1 59.5 53
in l/s/h 0.17 0.27 0.46 0.72 0.37 0 0 0 0 0.04 0.23 0.2

Irrigated area 100 100 100 100 83 0 0 0 0 50 100 100
(% of total area)

Irr.req. for actual are a 0.17 0.27 0.46 0.72 0.45 0 0 0 0 0.08 0.23 0.2
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Potato1 20.9 55.5 124.9 176.2 61.5 0 0 0 0 0 0 0
2. new Wor Potato1 17.1 49.7 124.9 183.1 99.7 0 0 0 0 0 0 0
3. new Wor Potato1 13.9 43.6 123.9 188.4 140.7 0 0 0 0 0 0 0
4. new Wor Potato1 11 38.4 121.4 191.7 188 0 0 0 0 0 0 0
5. new Wor Potato1 8 34.3 117 192.9 238.4 0 0 0 0 0 0 0
6. new Wor Potato1 4.4 31.2 110.9 192.9 261.4 32.8 0 0 0 0 0 0
7. new Wor Potato1 0 29.1 100.7 192.9 277.3 86.1 0 0 0 0 0 0
8. new Wor Potato1 0 24.4 89.8 192.9 287.8 138.1 0 0 0 0 0 0
9. new Wor Potato1 0 19.9 79.2 191.4 295.5 193.9 0 0 0 0 0 0

Net scheme irr.req.
in mm/day 0.3 1.3 3.6 6.3 6.6 1.7 0 0 0 0 0 0
in mm/month 8.5 36.4 110.4 189 204.1 49.6 0 0 0 0 0 0
in l/s/h 0.03 0.15 0.41 0.73 0.76 0.19 0 0 0 0 0 0

Irrigated area 67 100 100 100 100 44 0 0 0 0 0 0
(% of total area)

Irr.req. for actual area 0.05 0.15 0.41 0.73 0.76 0.43 0 0 0 0 0 0
(l/s/h)

 

⑦ Vetch without rainfall 

 

 

 

 

 

 

 

 

 

 

 

⑧ Berseem without rainfall 

 

 

 

 

 

 

 

 

 

 

⑨ Potato without rainfall 

 

 

 

 

 

 

 

 

 

 

 



C2 - 15 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor S alph 0 0 105.7 165.2 262.3 338.2 369.3 301.2 0 0 0 0
2. new Wor S alph 0 0 91.3 164.8 261.7 338 369.4 343.1 9.6 0 0 0
3. new Wor S alph 0 0 76.9 164.4 261.1 337.6 369.4 343.1 57.5 0 0 0
4. new Wor S alph 0 0 60.4 164 260.5 337.1 369.4 343.2 104.6 0 0 0
5. new Wor S alph 0 0 43.8 163.7 259.9 336.5 369.4 343.2 148.5 0 0 0
6. new Wor S alph 0 0 23.9 163.5 259.3 335.7 369.4 343.3 191.3 0 0 0

Net scheme irr.req.
in mm/day 0 0 2.2 5.5 8.4 11.2 11.9 10.8 2.8 0 0 0
in mm/month 0 0 67.3 164.3 260.8 337.2 369.4 336 84.5 0 0 0
in l/s/h 0 0 0.25 0.63 0.97 1.3 1.38 1.25 0.33 0 0 0

Irrigated area 0 0 100 100 100 100 100 100 83 0 0 0
(% of total area)

Irr.req. for actual area 0 0 0.25 0.63 0.97 1.3 1.38 1.25 0.39 0 0 0
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Cotton 0 0 39.4 132.5 318.4 413 378.9 109.1 0 0 0 0
2. new Wor Cotton 0 0 32.7 116 310.2 413.3 398.6 159.2 0 0 0 0
3. new Wor Cotton 0 0 27.5 100.1 297.9 413.3 415.5 211.1 0 0 0 0
4. new Wor Cotton 0 0 21.6 86.4 281.3 413.3 429.2 264.1 0 0 0 0
5. new Wor Cotton 0 0 15.7 75.2 260.1 413.3 439.5 312.2 7 0 0 0
6. new Wor Cotton 0 0 8.5 66.6 234.8 412.7 446.6 330.9 43.7 0 0 0
7. new Wor Cotton 0 0 0 60.1 203.8 405.9 450.9 353.4 89.9 0 0 0
8. new Wor Cotton 0 0 0 49.9 177.9 394.5 451.2 371.7 129.2 0 0 0
9. new Wor Cotton 0 0 0 41.6 153.6 377.4 451.2 387.3 169.3 0 0 0
10. new Wor Cotton 0 0 0 32 132.9 354.7 451.2 399.7 209.1 0 0 0
11. new Wor Cotton 0 0 0 22.5 116 326.3 451.2 409 239.7 9.7 0 0
12. new Wor Cotton 0 0 0 11.3 103.4 293.5 449.9 415.3 253.9 35.3 0 0

Net scheme irr.req.
in mm/day 0 0 0.4 2.2 7 12.9 14 10 3.1 0.1 0 0
in mm/month 0 0 12.2 66.6 216.6 386.4 434.2 309.1 94.3 3.6 0 0
in l/s/h 0 0 0.05 0.26 0.81 1.49 1.62 1.15 0.36 0.01 0 0

Irrigated area 0 0 50 100 100 100 100 100 66 16 0 0
(% of total area)

Irr.req. for actual area 0 0 0.09 0.26 0.81 1.49 1.62 1.15 0.55 0.08 0 0
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Maize 0 0 39.1 162.4 309 286.2 0 0 0 0 0 0
2. new Wor Maize 0 0 30.1 144.6 309.1 354.1 0 0 0 0 0 0
3. new Wor Maize 0 0 23.7 123.7 307.9 384.3 38.5 0 0 0 0 0
4. new Wor Maize 0 0 18.5 103.3 302.3 388.3 103.5 0 0 0 0 0
5. new Wor Maize 0 0 13.4 85.9 291.8 391.4 170.3 0 0 0 0 0
6. new Wor Maize 0 0 7.3 71.5 276.1 393.5 238.7 0 0 0 0 0
7. new Wor Maize 0 0 0 58.9 249.9 394.6 320.9 0 0 0 0 0
8. new Wor Maize 0 0 0 45.2 221.7 394.6 389.7 0 0 0 0 0
9. new Wor Maize 0 0 0 35.6 188.9 393 420.3 37.4 0 0 0 0
10. new Wor Maize 0 0 0 27.5 157.8 385.2 424.4 100.6 0 0 0 0
11. new Wor Maize 0 0 0 19.3 131.4 370.6 427.6 164.1 0 0 0 0
12. new Wor Maize 0 0 0 9.6 109.9 348.8 429.6 228 0 0 0 0

Net scheme irr.req.
in mm/day 0 0 0.4 2.5 7.7 12.4 7.9 1.4 0 0 0 0
in mm/month 0 0 11.1 74.5 238.7 373.3 245.6 43.4 0 0 0 0
in l/s/h 0 0 0.04 0.29 0.89 1.44 0.92 0.16 0 0 0 0

Irrigated area 0 0 50 100 100 100 83 33 0 0 0 0
(% of total area)

Irr.req. for actual area 0 0 0.08 0.29 0.89 1.44 1.1 0.49 0 0 0 0
(l/s/h)

 

⑩ Summer alphalpha without rainfall 

 

 

 

 

 

 

 

 

 

 

⑪ Cotton without rainfall 

 

 

 

 

 

 

 

 

 

 

 

 

⑫ Maize without rainfall 

 

 

 

 

 

 

 

 

 

 



C2 - 16 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Sunflower 0 0 45.2 174.2 308.5 178.8 0 0 0 0 0 0
2. new Wor Sunflower 0 0 35 159 309.4 244 0 0 0 0 0 0
3. new Wor Sunflower 0 0 27.6 139.4 309.4 297.9 13.4 0 0 0 0 0
4. new Wor Sunflower 0 0 21.6 117.1 308.2 336.2 43.6 0 0 0 0 0
5. new Wor Sunflower 0 0 15.7 97.9 302 365 83.8 0 0 0 0 0
6. new Wor Sunflower 0 0 8.5 82.1 290.4 384.3 134.1 0 0 0 0 0
7. new Wor Sunflower 0 0 0 68.1 268.9 394.7 207.2 0 0 0 0 0
8. new Wor Sunflower 0 0 0 52.6 244.2 395.1 276.2 0 0 0 0 0
9. new Wor Sunflower 0 0 0 41.6 213 395.1 332.3 13 0 0 0 0
10. new Wor Sunflower 0 0 0 32 179 393.3 371.6 42.4 0 0 0 0
11. new Wor Sunflower 0 0 0 22.5 149.9 384.6 401 80.9 0 0 0 0
12. new Wor Sunflower 0 0 0 11.3 126.2 368.5 420.4 128.7 0 0 0 0

Net scheme irr.req.
in mm/day 0 0 0.4 2.8 8.1 11.5 6.1 0.7 0 0 0 0
in mm/month 0 0 12.9 83.7 251.4 344 188.9 21.6 0 0 0 0
in l/s/h 0 0 0.05 0.32 0.94 1.33 0.71 0.08 0 0 0 0

Irrigated area 0 0 50 100 100 100 83 33 0 0 0 0
(% of total area)

Irr.req. for actual area 0 0 0.1 0.32 0.94 1.33 0.85 0.24 0 0 0 0
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor C pea 0 0 72 193.3 124 0 0 0 0 0 0 0
2. new Wor C pea 0 0 55.5 188.6 172.9 0 0 0 0 0 0 0
3. new Wor C pea 0 0 42.1 179.7 226.1 0 0 0 0 0 0 0
4. new Wor C pea 0 0 30.9 166.3 280.4 0 0 0 0 0 0 0
5. new Wor C pea 0 0 22.4 149.1 303.2 35.3 0 0 0 0 0 0
6. new Wor C pea 0 0 12.2 130.4 304.1 94.8 0 0 0 0 0 0
7. new Wor C pea 0 0 0 108.5 301.7 171.9 0 0 0 0 0 0
8. new Wor C pea 0 0 0 83.1 293.1 238.2 0 0 0 0 0 0
9. new Wor C pea 0 0 0 62.6 277.9 305.3 0 0 0 0 0 0
10. new Wor C pea 0 0 0 45.8 255.7 372.5 0 0 0 0 0 0
11. new Wor C pea 0 0 0 32.2 228.7 387.5 52.9 0 0 0 0 0
12. new Wor C pea 0 0 0 16.1 200.1 388.4 120 0 0 0 0 0

Net scheme irr.req.
in mm/day 0 0 0.6 3.8 8 5.5 0.4 0 0 0 0 0
in mm/month 0 0 19.8 113.6 247.1 165 13.8 0 0 0 0 0
in l/s/h 0 0 0.07 0.44 0.92 0.64 0.05 0 0 0 0 0

Irrigated area 0 0 50 100 100 66 16 0 0 0 0 0
(% of total area)

Irr.req. for actual area 0 0 0.15 0.44 0.92 0.96 0.32 0 0 0 0 0
(l/s/h)

 

⑬ Sunflower without rainfall 

 

 

 

 

 

 

 

 

 

 

 

 

 

⑭ Chickpea without rainfall 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



C2 - 17 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor  W alph 6.7 26.5 0 0 0 0 0 0 250.6 157.6 66.1 16.4
2. new Wor  W alph 6.6 28.9 6.1 0 0 0 0 0 204.4 157.7 66.2 16.4
3. new Wor  W alph 6.6 28.9 15 0 0 0 0 0 158.3 157.8 66.2 16.4
4. new Wor  W alph 6.6 28.9 25.3 0 0 0 0 0 115.9 157.9 66.3 16.4
5. new Wor  W alph 6.6 28.8 36 0 0 0 0 0 73.6 157.9 66.3 16.4
6. new Wor  W alph 6.6 28.8 50.4 0 0 0 0 0 36.8 158 66.4 16.4

Net scheme irr.req.
in mm/day 0.2 1 0.7 0 0 0 0 0 4.7 5.1 2.2 0.5
in mm/month 6.6 28.4 21.9 0 0 0 0 0 140.8 157.8 66.2 16.4
in l/s/h 0.02 0.12 0.08 0 0 0 0 0 0.54 0.59 0.26 0.06

Irrigated area 100 100 83 0 0 0 0 0 100 100 100 100
(% of total area)

Irr.req. for actual are a 0.02 0.12 0.1 0 0 0 0 0 0.54 0.59 0.26 0.06
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor S beet 9 42.3 98.7 185 248.3 0 0 0 0 51.9 17.8 3.6
2. new Wor S beet 6.9 41.9 98.7 185.1 284.4 21.4 0 0 0 41.4 16.1 1.9
3. new Wor S beet 5.8 41.1 98.7 185.1 291.1 75.3 0 0 0 30.8 15 0.2
4. new Wor S beet 5 39.7 98.7 185.1 296.7 133.5 0 0 0 22.5 14.6 0
5. new Wor S beet 4.1 37.8 98.7 185.1 301.1 196.4 0 0 0 14.2 14.5 0
6. new Wor S beet 3.2 35.2 98.7 185.1 304.2 261.3 0 0 0 7.9 14.5 0
7. new Wor S beet 2.2 31.5 98.4 185.1 306 341.9 0 0 0 0 14.5 0
8. new Wor S beet 1.3 28.4 97.3 185.1 306.2 375.2 36.1 0 0 0 10.3 0
9. new Wor S beet 0.5 25.3 95.3 185.1 306.2 383.6 97.7 0 0 0 6 0
10. new Wor S beet 0 22.2 92.5 185.1 306.2 390.5 161.8 0 0 0 3.8 0
11. new Wor S beet 0 19.1 88.7 185.1 306.2 395.7 228.2 0 0 0 1.5 0
12. new Wor S beet 0 16 83.8 185.1 306.2 399.2 295.4 0 0 0 0.8 0

Net scheme irr.req.
in mm/day 0.1 1.1 3.1 6.2 9.6 8.2 2.2 0 0 0.5 0.4 0
in mm/month 3.2 31.8 95.7 185.1 296.6 246.6 67.1 0 0 14.2 10.9 0.5
in l/s/h 0.01 0.13 0.36 0.71 1.11 0.95 0.25 0 0 0.05 0.04 0

Irrigated area 75 100.0 1 0 100 100 91 41 0 0 50.0 1 0 25
(% of total area)

Irr.req. for actual area 0.02 0.13 0.36 0.71 1.11 1.05 0.61 0 0 0.11 0.04 0.01
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Wheat 13.5 37.6 47 13.3 0 0 0 0 52.4 114.2 66.2 24.2
2. new Wor Wheat 13.5 38.5 56.6 24.3 0 0 0 0 26.2 111.9 61.7 24.1
3. new Wor Wheat 13.5 38.5 65.9 38.8 0 0 0 0 0 110.9 57.1 23.5
4. new Wor Wheat 13.5 38.5 74 56.7 0 0 0 0 0 89 52.8 22.5
5. new Wor Wheat 13.5 38.5 80.7 74.5 4.1 0 0 0 0 67.1 49.4 21
6. new Wor Wheat 13.5 38.5 85.9 89.3 14.8 0 0 0 0 49.3 46.9 19.2
7. new Wor Wheat 13.5 38.5 89.5 104.2 30 0 0 0 0 31.5 45.1 17
8. new Wor Wheat 13.5 38.5 91.3 119.1 49.4 0 0 0 0 17.3 44 14.5
9. new Wor Wheat 13 38.5 91.6 136.4 79.4 0 0 0 0 0 43.5 11.5

Net scheme irr.req.
in mm/day 0.4 1.4 2.4 2.4 0.6 0 0 0 0.3 2.1 1.7 0.6
in mm/month 13.5 38.4 75.5 72.4 19.6 0 0 0 9.2 66.2 52 19.8
in l/s/h 0.05 0.16 0.28 0.28 0.07 0 0 0 0.04 0.25 0.2 0.07

Irrigated area 100 100 100 100 55 0 0 0 23 89 100 100
(% of total area)

Irr.req. for actual ar ea 0.05 0.16 0.28 0.28 0.13 0 0 0 0.15 0.28 0.2 0.07
(l/s/h)

 

4) Output data of CROPWAT with rainfall 

① Winter alphalpha with rainfall 

 

 

 

 

 

 

 

 

 

 

② Suger beat with rainfall 

 

 

 

 

 

 

 

 

 

 

 

 

③ Wheat with rainfall 
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Barley 13.5 37.6 47 13.3 0 0 0 0 22.2 49.8 53.7 24.2
2. new Wor Barley 13.5 38.5 56.6 24.3 0 0 0 0 11.1 45.5 45 24
3. new Wor Barley 13.5 38.5 65.9 38.8 0 0 0 0 0 43.6 36.3 22.9
4. new Wor Wheat 13.5 38.5 74 56.7 0 0 0 0 0 89 52.8 22.5
5. new Wor Barley 13.5 38.5 80.7 74.5 4.1 0 0 0 0 25.6 21.6 18.1
6. new Wor Barley 13.5 38.5 85.9 89.3 14.8 0 0 0 0 18.7 16.8 14.7
7. new Wor Barley 13.5 38.5 89.5 104.2 30 0 0 0 0 11.7 13.5 10.5
8. new Wor Barley 13.5 38.5 91.3 119.1 49.4 0 0 0 0 6.5 11.4 5.7
9. new Wor Barley 12.6 38.5 91.6 136.4 79.4 0 0 0 0 0 10.4 2.1

Net scheme irr.req.
in mm/day 0.4 1.4 2.4 2.4 0.6 0 0 0 0.1 1 1 0.5
in mm/month 13.4 38.4 75.5 72.4 19.6 0 0 0 3.9 32.4 29.3 16.2
in l/s/h 0.05 0.16 0.28 0.28 0.07 0 0 0 0.01 0.12 0.11 0.06

Irrigated area 100 100 100 100 55 0 0 0 23 89 100 100
(% of total area)

Irr.req. for actual ar ea 0.05 0.16 0.28 0.28 0.13 0 0 0 0.07 0.14 0.11 0.06
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor F beans 11.6 35.8 53.8 7.6 0 0 0 0 0 60.4 37.7 19.6
2. new Wor F beans 11.6 35.8 64.1 18.3 0 0 0 0 0 48.2 31.6 17.6
3. new Wor F beans 11.6 35.8 72.6 32.5 0 0 0 0 0 36 26.9 15
4. new Wor F beans 11.6 35.8 79.2 51.1 0 0 0 0 0 26.3 23.4 12
5. new Wor F beans 11.5 35.8 83.8 73.8 0 0 0 0 0 16.6 20.9 8.5
6. new Wor F beans 11.1 35.8 86.1 96.2 5.3 0 0 0 0 9.2 19.4 4.9

Net scheme irr.req.
in mm/day 0.4 1.3 2.4 1.5 0 0 0 0 0 1.1 0.9 0.4
in mm/month 11.5 35.8 73.1 46.2 0.9 0 0 0 0 33 26.7 13
in l/s/h 0.04 0.15 0.27 0.18 0 0 0 0 0 0.12 0.1 0.05

Irrigated area 100 100 100 100 16 0 0 0 0 100 100 100
(% of total area)

Irr.req. for actual are a 0.04 0.15 0.27 0.18 0.02 0 0 0 0 0.12 0.1 0.05
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Oat 13.6 38.6 66 38.9 0 0 0 0 0 43.6 36.4 22.9
2. new Wor Oat 13.6 38.6 74.1 56.8 0 0 0 0 0 34.6 28.1 20.9
3. new Wor Oat 13.6 38.6 80.8 74.5 4.1 0 0 0 0 25.6 21.6 18.2
4. new Wor Oat 13.6 38.6 86 89.4 14.8 0 0 0 0 18.7 16.9 14.7
5. new Wor Oat 13.6 38.6 89.6 104.3 30 0 0 0 0 11.7 13.5 10.5
6. new Wor Oat 13.5 38.6 91.5 119.2 49.5 0 0 0 0 6.5 11.4 5.7
7. new Wor Oat 12.6 38.6 91.7 136.5 79.5 0 0 0 0 0 10.4 2.1
8. new Wor Oat 11.2 38.6 91.7 148.9 109.2 0 0 0 0 0 7 0.6
9. new Wor Oat 9.1 38.6 91.7 159 136.7 8 0 0 0 0 3.6 0

Net scheme irr.req.
in mm/day 0.4 1.4 2.7 3.4 1.5 0 0 0 0 0.5 0.6 0.3
in mm/month 12.7 38.6 84.6 102.4 46.6 0.9 0 0 0 15.9 16.7 10.8
in l/s/h 0.05 0.16 0.32 0.4 0.17 0 0 0 0 0.06 0.06 0.04

Irrigated area 100 100 100 100 77 11 0 0 0 67 100 89
(% of total area)

Irr.req. for actual ar ea 0.05 0.16 0.32 0.4 0.23 0.03 0 0 0 0.09 0.06 0.05
(l/s/h)

 

④ Barley with rainfall 

 

 

 

 

 

 

 

 

 

 

 

⑤ Field beans with rainfall 

 

 

 

 

 

 

 

 

 

 

⑥ Oat with rainfall 
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Vetch 13.6 38.6 66 38.9 0 0 0 0 0 43.6 36.4 22.9
2. new Wor Vetch 13.6 38.6 74.1 56.8 0 0 0 0 0 34.6 28.1 20.9
3. new Wor Vetch 13.6 38.6 80.8 74.5 4.1 0 0 0 0 25.6 21.6 18.2
4. new Wor Vetch 13.6 38.6 86 89.4 14.8 0 0 0 0 18.7 16.9 14.7
5. new Wor Vetch 13.6 38.6 89.6 104.3 30 0 0 0 0 11.7 13.5 10.5
6. new Wor Vetch 13.5 38.6 91.5 119.2 49.5 0 0 0 0 6.5 11.4 5.7
7. new Wor Vetch 12.6 38.6 91.7 136.5 79.5 0 0 0 0 0 10.4 2.1
8. new Wor Vetch 11.2 38.6 91.7 148.9 109.2 0 0 0 0 0 7 0.6
9. new Wor Vetch 9.1 38.6 91.7 159 136.7 8 0 0 0 0 3.6 0

Net scheme irr.req.
in mm/day 0.4 1.4 2.7 3.4 1.5 0 0 0 0 0.5 0.6 0.3
in mm/month 12.7 38.6 84.6 102.4 46.6 0.9 0 0 0 15.9 16.7 10.8
in l/s/h 0.05 0.16 0.32 0.4 0.17 0 0 0 0 0.06 0.06 0.04

Irrigated area 100 100 100 100 77 11 0 0 0 67 100 89
(% of total area)

Irr.req. for actual ar ea 0.05 0.16 0.32 0.4 0.23 0.03 0 0 0 0.09 0.06 0.05
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Berseem 13.7 38.8 91.9 157 0 0 0 0 0 31 74.1 24.4
2. new Wor Berseem 13.7 38.8 92 172.1 23 0 0 0 0 16.9 64.8 24.4
3. new Wor Berseem 13.7 38.8 92 172.8 62.6 0 0 0 0 9.2 53.2 24.4
4. new Wor Berseem 13.7 38.8 92 173.5 115.6 0 0 0 0 0 41 24.4
5. new Wor Berseem 13.7 38.8 92 174 161.5 0 0 0 0 0 26.9 24.4
6. new Wor Berseem 13.7 38.8 92 174.4 212.1 0 0 0 0 0 14.4 23.5

Net scheme irr.req.
in mm/day 0.4 1.4 3 5.7 3.1 0 0 0 0 0.3 1.5 0.8
in mm/month 13.7 38.8 92 170.6 95 0 0 0 0 9.6 46 24.3
in l/s/h 0.05 0.16 0.34 0.66 0.35 0 0 0 0 0.04 0.18 0.09

Irrigated area 100 100 100 100 83 0 0 0 0 50 100 100
(% of total area)

Irr.req. for actual are a 0.05 0.16 0.34 0.66 0.43 0 0 0 0 0.07 0.18 0.09
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Potato1 0 28.2 93.5 160.2 57.8 0 0 0 0 0 0 0
2. new Wor Potato1 0 22.4 93.5 167.2 94.6 0 0 0 0 0 0 0
3. new Wor Potato1 0 16.3 92.5 172.4 134.1 0 0 0 0 0 0 0
4. new Wor Potato1 0 11.6 89.9 175.8 180.5 0 0 0 0 0 0 0
5. new Wor Potato1 0 7.5 85.6 177 229.9 0 0 0 0 0 0 0
6. new Wor Potato1 0 4.4 79.4 177 252.8 32.5 0 0 0 0 0 0
7. new Wor Potato1 0 2.3 69.2 177 268.8 85.4 0 0 0 0 0 0
8. new Wor Potato1 0 2 58.3 177 279.2 137.5 0 0 0 0 0 0
9. new Wor Potato1 0 2 47.7 175.5 286.9 193.2 0 0 0 0 0 0

Net scheme irr.req.
in mm/day 0 0.4 2.5 5.8 6.4 1.6 0 0 0 0 0 0
in mm/month 0 10.9 79 173.1 196.9 49.3 0 0 0 0 0 0
in l/s/h 0 0.05 0.29 0.67 0.74 0.19 0 0 0 0 0 0

Irrigated area 0 100 100 100 100 44 0 0 0 0 0 0
(% of total area)

Irr.req. for actual area 0 0.05 0.29 0.67 0.74 0.43 0 0 0 0 0 0
(l/s/h)

 

⑦ Vetch with rainfall 

 

 

 

 

 

 

 

 

 

 

 

⑧ Berseem with rainfall 

 

 

 

 

 

 

 

 

 

 

⑨ Potato with rainfall 
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor S alph 0 0 74.2 149.2 253.8 337.5 369.1 301.2 0 0 0 0
2. new Wor S alph 0 0 65.1 148.8 253.2 337.2 369.2 343 9.6 0 0 0
3. new Wor S alph 0 0 56.1 148.5 252.6 336.9 369.2 343 57.4 0 0 0
4. new Wor S alph 0 0 45.3 148.1 251.9 336.4 369.2 343.1 104.5 0 0 0
5. new Wor S alph 0 0 34.5 147.8 251.3 335.7 369.2 343.1 148.4 0 0 0
6. new Wor S alph 0 0 19.2 147.5 250.7 335 369.2 343.2 191.2 0 0 0

Net scheme irr.req.
in mm/day 0 0 1.6 4.9 8.1 11.2 11.9 10.8 2.8 0 0 0
in mm/month 0 0 49.3 148.3 252.3 336.5 369.2 336 84.4 0 0 0
in l/s/h 0 0 0.18 0.57 0.94 1.3 1.38 1.25 0.33 0 0 0

Irrigated area 0 0 100 100 100 100 100 100 83 0 0 0
(% of total area)

Irr.req. for actual area 0 0 0.18 0.57 0.94 1.3 1.38 1.25 0.39 0 0 0
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Maize 0 0 10.8 146.4 300.4 285.5 0 0 0 0 0 0
2. new Wor Maize 0 0 6.1 128.6 300.5 353.4 0 0 0 0 0 0
3. new Wor Maize 0 0 4.1 107.6 299.4 383.5 38.4 0 0 0 0 0
4. new Wor Maize 0 0 4 87.2 293.8 387.6 103.4 0 0 0 0 0
5. new Wor Maize 0 0 4 69.8 283.3 390.7 170.1 0 0 0 0 0
6. new Wor Maize 0 0 2.6 55.4 267.5 392.7 238.5 0 0 0 0 0
7. new Wor Maize 0 0 0 42.7 241.4 393.8 320.7 0 0 0 0 0
8. new Wor Maize 0 0 0 32.5 213.1 393.9 389.5 0 0 0 0 0
9. new Wor Maize 0 0 0 26.3 180.3 392.3 420 37.4 0 0 0 0
10. new Wor Maize 0 0 0 20.7 149.2 384.4 424.2 100.6 0 0 0 0
11. new Wor Maize 0 0 0 15 122.8 369.8 427.4 164 0 0 0 0
12. new Wor Maize 0 0 0 7.5 101.3 348 429.4 228 0 0 0 0

Net scheme irr.req.
in mm/day 0 0 0.1 2.1 7.4 12.4 7.9 1.4 0 0 0 0
in mm/month 0 0 2.7 62.1 230.1 372.6 245.4 43.4 0 0 0 0
in l/s/h 0 0 0.01 0.24 0.86 1.44 0.92 0.16 0 0 0 0

Irrigated area 0 0 50 100 100 100 83 33 0 0 0 0
(% of total area)

Irr.req. for actual area 0 0 0.02 0.24 0.86 1.44 1.1 0.49 0 0 0 0
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Cotton 0 0 8.2 116.5 309.9 412.2 378.7 109.1 0 0 0 0
2. new Wor Cotton 0 0 6.6 99.9 301.7 412.6 398.4 159.2 0 0 0 0
3. new Wor Cotton 0 0 6.5 84 289.3 412.6 415.3 211.1 0 0 0 0
4. new Wor Cotton 0 0 6.4 70.3 272.7 412.6 429 264 0 0 0 0
5. new Wor Cotton 0 0 6.2 59 251.5 412.6 439.3 312.1 7 0 0 0
6. new Wor Cotton 0 0 3.8 50.5 226.2 412 446.4 330.8 43.6 0 0 0
7. new Wor Cotton 0 0 0 44 195.2 405.2 450.7 353.3 89.8 0 0 0
8. new Wor Cotton 0 0 0 37.2 169.4 393.8 451 371.6 129.1 0 0 0
9. new Wor Cotton 0 0 0 32.3 145 376.7 451 387.2 169.1 0 0 0
10. new Wor Cotton 0 0 0 25.3 124.3 354 451 399.6 208.5 0 0 0
11. new Wor Cotton 0 0 0 18.2 107.5 325.6 451 408.9 239 9.7 0 0
12. new Wor Cotton 0 0 0 9.1 94.8 292.8 449.7 415.2 253.2 33.7 0 0

Net scheme irr.req.
in mm/day 0 0 0.1 1.8 6.7 12.9 14 10 3.1 0.1 0 0
in mm/month 0 0 3.2 54.3 208 385.6 434 309 94.1 3.5 0 0
in l/s/h 0 0 0 1  0.21 0.78 1.49 1.62 1.15 0.36 0.01 0 0

Irrigated area 0 0 50 0 100.0 100 100 100 100 66 16 0 0
(% of total area)

Irr.req. for actual area 0 0 0 2  0.21 0.78 1.49 1.62 1.15 0.55 0.08 0 0
(l/s/h)

 

⑩ Summer alphalpha with rainfall 

 

 

 

 

 

 

 

 

 

 

⑪ Cotton with rainfall 

 

 

 

 

 

 

 

 

 

 

 

 

⑫ Maize with rainfall 

 

 

 

 

 

 

 

 

 

 



C2 - 21 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor Sunflower 0 0 14 158.2 299.9 178.1 0 0 0 0 0 0
2. new Wor Sunflower 0 0 8.9 143 300.9 243.3 0 0 0 0 0 0
3. new Wor Sunflower 0 0 6.6 123.4 300.9 297.2 13.4 0 0 0 0 0
4. new Wor Sunflower 0 0 6.4 101.1 299.6 335.4 43.5 0 0 0 0 0
5. new Wor Sunflower 0 0 6.2 81.8 293.4 364.3 83.7 0 0 0 0 0
6. new Wor Sunflower 0 0 3.8 66 281.9 383.5 134 0 0 0 0 0
7. new Wor Sunflower 0 0 0 52 260.3 393.9 207 0 0 0 0 0
8. new Wor Sunflower 0 0 0 39.9 235.6 394.3 276 0 0 0 0 0
9. new Wor Sunflower 0 0 0 32.3 204.5 394.3 332.1 13 0 0 0 0
10. new Wor Sunflower 0 0 0 25.3 170.4 392.6 371.4 42.4 0 0 0 0
11. new Wor Sunflower 0 0 0 18.2 141.3 383.9 400.8 80.9 0 0 0 0
12. new Wor Sunflower 0 0 0 9.1 117.6 367.8 420.2 128.7 0 0 0 0

Net scheme irr.req.
in mm/day 0 0 0.1 2.4 7.8 11.4 6.1 0.7 0 0 0 0
in mm/month 0 0 3.9 71.4 242.8 343.3 188.8 21.6 0 0 0 0
in l/s/h 0 0 0.01 0.28 0.91 1.32 0.7 0.08 0 0 0 0

Irrigated area 0 0 50 100 100 100 83 33 0 0 0 0
(% of total area)

Irr.req. for actual area 0 0 0.03 0.28 0.91 1.32 0.85 0.24 0 0 0 0
(l/s/h)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Precipitation deficit
1. new Wor C pea 0 0 40.4 177.4 118.9 0 0 0 0 0 0 0
2. new Wor C pea 0 0 29.3 172.6 166.4 0 0 0 0 0 0 0
3. new Wor C pea 0 0 21.2 163.7 218.6 0 0 0 0 0 0 0
4. new Wor C pea 0 0 15.8 150.3 271.9 0 0 0 0 0 0 0
5. new Wor C pea 0 0 12.9 133.1 294.6 34.9 0 0 0 0 0 0
6. new Wor C pea 0 0 7.5 114.3 295.6 94.2 0 0 0 0 0 0
7. new Wor C pea 0 0 0 92.4 293.2 171.3 0 0 0 0 0 0
8. new Wor C pea 0 0 0 70.4 284.5 237.5 0 0 0 0 0 0
9. new Wor C pea 0 0 0 53.4 269.4 304.6 0 0 0 0 0 0
10. new Wor C pea 0 0 0 39 247.2 371.7 0 0 0 0 0 0
11. new Wor C pea 0 0 0 27.9 220.1 386.7 52.8 0 0 0 0 0
12. new Wor C pea 0 0 0 13.9 191.5 387.6 119.9 0 0 0 0 0

Net scheme irr.req.
in mm/day 0 0 0.3 3.4 7.7 5.5 0.4 0 0 0 0 0
in mm/month 0 0 10.7 101.3 239.1 164.5 13.8 0 0 0 0 0
in l/s/h 0 0 0.04 0.39 0.89 0.63 0.05 0 0 0 0 0

Irrigated area 0 0 50 100 100 66 16 0 0 0 0 0
(% of total area)

Irr.req. for actual area 0 0 0.08 0.39 0.89 0.96 0.32 0 0 0 0 0
(l/s/h)

 

⑬ Sunflower with rainfall 

 

 

 

 

 

 

 

 

 

 

 

 

 

⑭ Chickpea with rainfall 
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Depth Slope
cm %

A1.1.1. 42 37 52.10E 36 10 22.31N Right Bank 200.0 < 2.0
A1.1.2. 42 38 18.11E 36 10 07.46N Center 120.0 < 2.0
A1.1.3. 42 38 25.86E 36 10 03.98N Left Bank 90.0 < 2.0
A2.1.1. 42 38 25.86E 36 03 45.74N Right Bank 90.0 < 2.0
A2.1.2. 42 31 39.18E 36 08 35.17N Center 200.0 < 2.0
A2.1.3. 42 31 40.24E 36 08 25.19N Left Bank 140.0 < 2.0
A7.1.1. 42 30 00.70E 36 02 09.40N Right Bank 60.0 < 2.0
A7.1.2. 42 29 57.20E 36 02 24.00N Center 170.0 < 2.0
A7.1.3. 42 29 55.00E 36 02 35.30N Left Bank 150.0 < 2.0
P1.2.2. 42 36 47.03E 36 09 27.11N Soil Sampling 130.0 < 2.0
P2.2.2. 42 30 42.07E 36 08 27.96N Soil Sampling 90.0 < 2.0

Location
Survey Point No.

P2.2.2. P1.2.2.
Dscription Dscription

0 - 10 7.5YR 6/4 dull orange (dry) 0 - 10 7.5YR 7/2 light orange  brownish gray (dry)
7.5YR 4/4 brown (moist) 7.5YR 4/4 brown (moist)

Silty loam, massive, slightly sticky slightly plastic coarse roots of shake a
clear smooth.

Silty loam, massive, slightly sticky slightly plastic coarse roots of shoke.

10 - 30 7.5YR 5/4 dull browne (dry) 10 - 30 7.5YR 5/3 dull browne (dry)
7.5YR 4/4 brown (moist) 7.5YR 4/3 brown (moist)
Silt clay loam weak prismatic broken to fine and medium sub anguler
blocky medium and fine pores sticky plastic crakes 2-5 mm coars,
medium and fine roots friable, clear smooth.

Silt clay loam weak massive broken to weak sub anguler blocky. Sticky,
slight friable plastic medium and fine roots fine pores medium and fine
roots fine pares fine crakes, 20 cm length clear smooth.

30 - 56 7.5YR 5/3 dull browne (dry) 30 - 75
7.5YR 4/4 brown (moist) 7.5YR 4/4 brown (moist)

Silt clay weak medium sub anguler block, high sticky and plastic, friable
fine pores cause and medium roots of shake spots of lime clear smooth.

Silt clay sticky plastc fine weak sub anguler blocky friable medium spots
of line coarse pores belong to in insect fine pores medium and coarse
roots, 10% moist clear smooth.

56 - 76 7.5YR 5/6 dull browne (dry) 75 - 130
7.5YR 4/6 brown (moist) 7.5YR 4/6 brown (moist)

Silt clay high sticky and plastic moderately gypsum ferrous, weak sub
anglular blocky. friable fine pores medium clear smooth.

Silt clay high sticky and plastic medium prismatic broken to sub angular
blocky, friable fine and medium pares, block spots of Mg few gypsiferous
coarse roots, clear smooth.

76 - 90 130 - 150
7.5YR 4/6 browne (moist) 7.5YR 4/6 browne (moist)

Gypsi ferrous layer Silty clay gypsum layer

Survey Point No.
Depth (cm)

Survey Point No.
Depth (cm)

0 - 30 6.7 - 7.4 70 - 126 0.117 - 1.557 1.1 - 1.7 0.00 - 1.00
30 - 100 6.7 - 7.3 49 - 105 0.000 - 1.161 0.0 - 0.3 19.00 - 23.93

0 - 30 0.370 - 0.810
30 - 60 0.126 - 1.630

cm mm hos/cm

Organic Matter Gypsum
% %

Nitrogen Groups
ppm

Available (P)
ppm

Depth Salinity (EC)

Soil ReactionDepth
cm PH

2. Soil Survey 
 

(1) Location and Soil Depth of Survey Site 

 

 

 

 

 

 

 

 

 

 

(2) Profile of Pit 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(3) Laboratory Works 

 

 

 

 

 

 



 
 
 
 
 
 

C-3 Soil Survey Report 
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Appendix-D   Construction Cost by Scenarios 
 
D-1  Construction cost  (Scenario 0 : Q=100m3/sec) 

(1) Summary of bills of quantity 
 

Ｎo   ID $ 

     

1 CONTRACT NO. SJ-1 FEEDER CANAL 140,351,353,000 9,705,000

2 CONTRACT NO. SJ-2A TUNNEL ON FEEDER CANAL 172,928,828,000 6,843,000

3 CONTRACT NO. SJ-3A CANALS, ROADS AND NETWORKS(EAST CANAL) 101,033,326,000 6,545,000

4 CONTRACT NO. SJ-3B: CANALS, ROADS AND NETWORKS(WEST CANAL)  

5 PHASE 1  96,309,475,000 12,471,000

6 PHASE 2  130,344,194,000 14,514,000

7 PHASE 3  85,402,240,000 5,229,000

8 CONTRACT NO. SJ-3C CANALS, ROADS AND NETWORKS(PUMPED CANAL) 105,626,775,000 5,646,000

9 CONTRACT NO. SJ-4 PUMPING STATION ON WEST CANAL 4,766,018,000 69,603,000

10 CONTRACT NO. SJ-5 PUMP HOUSES FOR SPRINKLER SYSTEMS 9,703,622,000 86,843,000

11 CONTRACT NO. SJ-6 SPRINKLER SYSTEMS 203,410,000 416,823,000

12 CONTRACT  NO.SJA POWER AND PUMPING STATION  150,000,000

  ELECTRICAL SUPPLY SYSTEM 45,000,000,000 

    

    

  TOTAL COST OF THE PROJECT 891,669,241,000 784,222,000
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No Description  I.D $
1 BILL NO. 1 ADMINSTRATIVE  111,000,000 

   
2 BILL NO. 2 CANALS AND  81,243,961,000 6,636,000

   
3 BILL NO. 2A ROAD CROSSING ON DIVERSION CHANNEL  

 DF 10600  28,424,090 851
   

4 BILL NO. 3 ROADS  1,517,825,000 803,250
   

5 BILL NO. 4 STRUCTURES  57,344,417,286 2,041,342
   

6 BILL NO. 5 COMMON  105,726,000 223,506
   
   
   
 TOTAL COST OF CONTRACT  140,351,353,000 9,705,000
 

 

 (2) Contract No. SJ-1  (Feeder canal)  
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Item 
No. 

Description unit Quantitv Price
I.D 

Amou
t 

Amou
t 

   
1 Dayworks Prov. 10,000,000 

  sum 
2 Provision for reimbursemt for Prov. 

 telefone and telegrams charges sum 1,000,000 
3 Aditional works Prov. 

  sum 100,000,000 
   TOTAL 111,000,000 
 

 
 
BILL NO.1 ADMINISTRATIVE ITEMS 
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Item 
No. 

Description unit Quantitv Price
I.D 

Amou
t 

Amou
t 

1 Canal excavation:  
 a. common excavation CU.m. 10,272,087 3,186 32,726,869,182 
 b. rock excavation Cu.m. 905,374 10,620 9,615,071,880 

2 Drain common excavation  
 for:  
 a.diversion channels Cu.m. 230,183 800 184,146,400 
 b.remodlling of existing  
 drains CU.m. 94,375 600 56,625,000 

3 Borrow excavation CU.m. 1,679,003 600 1,007,401,800 
4 Overhaul between 500m.  

 and 1000m. CU.m. 500,000 1,000 500,000,000 
5 Overhaul over 1000m. CU.m.

 . x km. 11,273,053 1,000 11,273,053,000 
6 Forming of embankments  

 for canal and drains:  
 a. from canal and  
 drains excavation CU.m. 1,840,920 1,500 2,761,380,000 
 b. from borrow excavation CU.m. 1,679,003 1,600 2,686,404,800 

7 Replacement of unsuitable  
 materials below  
 formation level CU.m. 115,092 3,000 345,276,000 

8 Concrete class Bs for  
 canal lining 10cm thick Sq.m. 1,051,850 15,930 16,755,970,500 

9 Membrane lining Sq.m. 1,136,732 6 6,445,270
10 Joint filler and sealant  

 for canal lining m. 813,287 3,000 2,439,861,000 
   
 Underdrainage system  

11 Trench excavation to  
 lines and levels shown Cu.m. 7,174 1,000 7,174,000 

12 Furnish and install tile  
 pipes of 150mm dia. m. 51,242 15,000 768,630,000 

13 Gravel material CU.m. 7,174 12,000 86,088,000 
14 Furnish and install  

 filter cloth ICI terram  
 140 gm/sq.m minimum Sq.m. 8,609 1,000 8,609,000 

15 Furnish, install and  
 fabricate complete flap  
 valve NEANE or equivalent  
 including furnishing and  
 installing perforated  
 plastic pipe of 40rnrndia.  
 with plastic end cap  
 and as shown on the  
 drawings. No. 2,020 95 190,890

16 Furnish materials and  
 construct expansion  
 joints between canal  
 lining and structures. m. 2,140 10,000 21,400,000 
   
   
   TOTAL 81,243,961,000 6,636,000
 

 
BILL NO.2 CANALS AND DRAINS 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

1 Cornmon excavation Cu.m. 235 6,372 1,497,420 
2 Compacted fill above  

 natural ground level Cu.m. 37 2,000 74,000 
3 Replacement of materials  

 below foundations Cu.m. Nil 
4 Blinding concrete class  

 Ds Cu.m. 8 159,300 1,274,400 
5 Concrete class Bs for:  

 a. foundations Cu.m. 27 169,920 4,587,840 
 b. walls Cu.m. 34 175,230 5,957,820 
 c. slab . Cu.m. 14 175,230 2,453,220 

6 steel reinforcement Ton. 8 1,062,000 8,496,000 
7 Water proofing compounds Sq.m. 203 10,620 2,155,860 
8 Water stop:  

 a. rubber m. 15 57 851
 b. metal of 200mm width m. 33 58,410 1,927,530 
   
   TOTAL 28,424,090 851
 

 
ROAD CROSSING ON DIVERSION CHANNEL DF 10600 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

1 Replacement of unsuitable Cu.m. 7,500 3,000 22,500,000 
 material below  
 formation level  

2 Sub-base course Cu.m. 19,320 3,000 57,960,000 
3 Base course Cu.m. 9,180 4,000 36,720,000 
4 Granular materials for  

 road shoulders Cu.m. 103,370 3,000 310,110,000 
5 Asphaltic concrete  

 pavement:  
 a. base course 65 mm  
 thick Sq.m. 57,960 7,500 434,700,000 
 b. wear course 35 mm  
 thick Sq.m. 56,350 5,000 281,750,000 

6 Tack coat Sq.m. 57,960 1,500 86,940,000 
7 Prime coat Sq.rn. 61,180 1,500 91,770,000 
8 Cutback asphalt Sq.m. 370,750 500 185,375,000 
9 Guard rail for roads m. 2,500 321 803,250

10 Furnish all materials,  
 construct and complete  
 paved roads connecting  
 the canal roads with  
 the local existing Provo
 roads. Sum. 10,000,000 
   
   TOTAL 1,517,825,000 803,250

 
BILL NO.3 ROADS 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

1 Common excavation CU.m. 40,382 6,372 257,314,104 
2 Compacted fill above  

 natural ground level Cu.m. Nil 
3 Replacement of materials  

 below foundation level Cu.m NIL 
4 Blinding concrete class  

 Ds Cu.m 2,082 159,300 331,662,600 
5 structural concrete  

 class Bs for:  
 a. foundations Cu.m 10,037 169,920 1,705,487,040 
 b. walls Cu.m 9,345 175,230 1,637,524,350 
 c. slabs Cu.m 8,344 175,230 1,462,119,120 

6 steel reinforcement Ton 3,263 1,062,000 3,465,306,000 
7 Water proofing compound Sq.m 42,393 10,620 450,213,660 
8 Water stop:  

 a. rubber m. 1,067 57 60,499
 b. metal of 200mm width m. 8,820 58,410 515,176,200 

9 Filler and sealant for  
 expansion joints m. 1,067 8,000 8,536,000 

10 Riprap protection Cu.m 6,320 25,000 158,000,000 
11 Filter material under  

 riprap protection Cu.m 2,875 20,000 57,500,000 
12 Filter material for  

 drainage behind retaining  
 walls Cu.m. 53 22,000 1,166,000 

13 Furnish and install PVC  
 drain pipes/of 150mm  
 diameter. m. 79 3,000
   
   total 10,050,005,074 60,499
 

 
BILL NO.4A CULVERTS 
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Item 
No. 

Description unit Quantitv Price Amou
t 

 

1 Common excavation Cu.m. 1,251 6,372 7,971,372 
2 Compacted fill above  

 natural ground level Cu.m. 389 2,000 778,000 
3 Replacement of materials  

 below foundation level Cu.m. Nil 
4 Blinding concrete class  

 Ds Cu.m. 23 159,300 3,663,900 
5 Concrete class Bs for:  

 a. foundations Cu.m. 233 169,920 39,591,360 
 b. piers and abutments Cu.m. 23 175,230 4,030,290 
 c. beams Cu.m. 16 175,230 2,803,680 

6 Concrete class B for  
 bridge slab Cu.m. 27 160,000 4,320,000 

7 Steel reinforcement Ton. 31 1,062,000 32,922,000 
8 Precast presstressed  

 girders m. 233 300,000 69,900,000 
9 Water proofing compound Sq.m 505 10,620 5,363,100 

10 Handrail type 2 m. 233 5,000 1,165,000 
   
   total 172,508,702 
 

 
BILL NO.4B FOOTBRIDGE 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

1 Common excavation Cu.m. 739 6,372 4,708,908 
2 compacted fill above  

 natural ground level Cu.m. 700 2,000 1,400,000 
3 Replacement of materials  

 below foundation level Cu.m. Nil 
4 Blinding concrete class  

 Ds Cu.m. 39 100,000 3,900,000 
5 Concrete class Bs for:  

 a. foundations Cu.m. 241 169,920 40,950,720 
 b. wing walls Cu.m. 13 175,000 2,275,000 
 c. piers Cu.m. 74 185,000 13,690,000 
 d. beams and diaphragm Cu.m. 149 185,850 27,691,650 
 e. retaining walls Cu.m. 31 175,000 5,425,000 

6 Concrete class B for  
 bridge deck slab Cu.m. 306 160,000 48,960,000 

7 steel reinforcement Ton. 123 1,062,000 130,626,000 
8 Precast prestressed  

 girders m. 2,144 300,000 643,200,000 
9 Asphaltic concrete  

 pavement of 10 cm thickness Sq.m. 831 10,000 8,310,000 
10 Water proofing compound Sq.m. 665 10,620 7,062,300 
11 Furnish materials and  

 construct expansion  
 joints complete including  
 jointing strip, synthetic  
 mortar filling and  
 reinforcement for:  
 a. carrl.age way m. 70 567 39,690
 b. foot path m. 32 284 9,072

12 Elastomeric bearing  
 blocks (156x206x40mm) No. 263 284 74,561

13 Furnish and install PVC  
 pipes of:  
 a. 125mm. diameter for  
 cable pipes m. 359 5,000 1,795,000 
 b. 35mm. diameter for  
 use in approach slab m. 35 2,000 70,000 
 c. 150mm diameter m. 18 6,000 108,000 

14 Hot dipped galvanized  
 bars of 25 rom diameter m. 158 25,000 3,950,000 

15 Handrail type 1 m. 201 7,000 1,407,000 
16 Precast concrete kerb  

 units (40x20)cm m. 39 25,000 975,000 
17 Precast concrete approach  

 slab units, (49x25x300)cm Cu.m. 48 160,000 7,680,000 
18 Furnish and install  

 concrete tile surfacing  
 layer including sand  
 bedding of 200 mm thick SQ.m 39 17,000 663,000 
 Pile foundation for vehicle bridge type 1 (Fc-04) 

19 Concrete class Bs, cast  
 in site piles of 1.2m diameter m. 140 250,000 35,000,000 

20 Concrete class Bs fo rpile cap s Cu.m. 23 150,000 3,450,000 
21 Furnish equipments and  

 perform:  
 a. load test to determine  
 ultimate bearing  
 capacity No. 11 200,000 2,200,000 
 b. load test, two times  
 the design loads. No. 11 250,000 2,750,000 
   total 998,247,578 123,323
 

 
BILL NO.4C VEHCLE BRIDGE TYPE 1 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

1 Common excavation Cu.m. 4,869 6,372 31,025,268 
2 Compacted fill above  

 natural ground level Cu.m. 35 2,000 70,000 
3 Replacement of materials  

 below foundation level Cu.m. Nil 
4 Blinding concrete class  

 Ds Cu.m. 53 159,300 8,442,900 
5 Concrete class Bs for:  

 a. foundations Cu.m. 407 169,920 69,157,440 
 b. piers Cu.m. 197 185,000 36,445,000 
 c. abutments . Cu.m. 210 185,000 38,850,000 
 d. approach slab Cu.m. 22 160,000 3,520,000 
 e. beams and diaphragm Cu.m. 39 185,850 7,248,150 
 f. wing walls Cu.m. 11 175,000 1,925,000 

6 Concrete class B for  
 bridge deck slab Cu.m. 241 160,000 38,560,000 

7 steel reinforcement Ton. 105 1,062,000 111,510,000 
8 Precast prestressed  

 girders m. 280 300,000 84,000,000 
9 Asphaltic concrete  

 pavement -of 10 cm  
 thick Sq.m. 630 10,000 6,300,000 

10 Water proofing compound Sq.m. 1,470 10,620 15,611,400 
11 Furnish materials and  

 construct expansion  
 joints complete including  
 steel angles, anchors  
 and filler m. 88 8,000 704,000 

12 Elastomeric bearing  
 blocks (200x250x60mm) No. 28 284 7,938

13 Furnish and install PVC  
 pipes of 100mm diameter  
 for cable and drainge  
 pipes m. 228 2,000 456,000 

14 Furnish and install  
 lead plate  
 (lOcm wide x 2cm thick) m 92 16,000 1,472,000 
   

15 Handrail type 1 m 228 7,000 1,596,000 
16 Furnish and install  

 asbestos cement sheets  
 of 40mm thickness Sq.m 284 662 187,866
   
   total 456,893,158 195,804
 

 
BILL NO.4D VEHCLE BRIDGE TYPE 2 
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Item 
No. 

Description unit Quantitv Price
ID 

Amout 
ID $ 

1 Common excavation Cu.m. 83,861 6,372 534,362,292 
2 Replacement of unsuitable  

 material Cu.m. Nil 
3 Compacted fill above  

 natural ground level Cu.m. 26,454 2,000 52,908,000 
4 Blinding concrete class  

 Ds Cu.m. 1,517 159,300 241,658,100 
5 Concrete class Bs for:  

 a. foundations Cu.m. 2,172 169,920 369,066,240 
 b. walls Cu.m. 1,634 175,230 286,325,820 
 c. walkway Cu.m. 36 150,000 5,400,000 
 d. shell of syphon Cu.m. 25,297 150,000 3,794,550,000 
 e. slab Cu.m. 489 175,230 85,687,470 

6 Steel reinforcement Ton. 4,250 1,062,000 4,513,500,000 
7 Filler and sealant for  

 expansion joints m. 4,898 8,000 39,184,000 
8 Water stop:  

 a. rubber for expansion  
 joints m. 4,894 57 277,490
 b. rubber for contraction  0
 joints m. 2,152 66 142,355

9 Water proofing compounds Sq.m. 27,312 10,620 290,053,440 
10 steel stop logs of 3.4m  

 clear span and 7.7m deep:  
 a. upstream side / Set. 3 6,000,000 18,000,000 
 b. downstream side Set. 3 6,000,000 18,000,000 

11 Embedded parts for:  
 a. upstream side stop Set. 3 1,500,000 4,500,000 
 logs  
 b. downstream side stop  
 logs Set. 3 1,500,000 4,500,000 

12 Furnish and install steel  
 welded frame and trashrack  
 panels complete Kg. 6,796 3,000 20,388,000 

14 Furnish and install door  
 in trashrack Kg. 324 3,500 1,134,000 

15 Handrail type.2 m. 93 5,000 465,000 
16 Furnish and install PVC .  

 pipe of 100rnrn diameter m. 73 4,000 292,000 
17 Furnish and install  

 steel ladder rungs Kg. 16 3,000 48,000 
18 Furnish and install  

 steel pipes of:  
 a. 300rnrn diameter m. 2 50,000 100,000 
 b. 200mm diameter m. 1 40,000 40,000 

19 Furnish and install steel  
 cover Kg. 113 2,000 226,000 

20 Riprap protection Cu.m. 117 25,000 2,925,000 
21 Filter material Cu.m. 65 20,000 1,300,000 

   
   total 10,284,613,362 419,845
 

 

 
BILL NO.4E AL-SABUNIYA INVERTED SYPHONE 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

1 Common excavation Cu.m. 111,432 6,372 710,044,704 
2 Replacement of unsuitable  

 material Cu.m. Nil 
3 Compacted fill above  

 natural ground level Cu.m. 57,245 2,000 114,490,000 
4 Blinding concrete class  

 Ds Cu.m. 3,143 100,000 314,300,000 
5 Concrete class Bs for:  

 a. foundations Cu.m. 2,172 169,920 369,066,240 
 b. walls Cu.m. 2,014 175,230 352,913,220 
 c. walkway Cu.m. 36 150,000 5,400,000 
 d. shell of syphon Cu.m. 57,641 150,000 8,646,150,000 
 e. slab Cu.m. 488 175,230 85,512,240 

6 Steel reinforcement Ton. 9,384 1,062,000 9,965,808,000 
7 Filler and sealant for  

 expansion joints m. 10,877 8,000 87,016,000 
8 Water stop:  

 a. rubber for expansion  
 joints m. 10,877 57 616,726
 b. rubber for contraction  
 joints m. 4,931 66 326,186

9 Waterproofing compounds Sq.m. 59,672 10,620 633,716,640 
10 Steel stop logs of 3.4 m  

 clear span and 7.7m deep:  
 a. upstream side Set. 3 6,000,000 18,000,000 
 b. downstream side Set. 3 6,000,000 18,000,000 

11 Embedded parts for:  
 a. upstream side stop Set. 3 1,500,000 4,500,000 
 logs  
 b. downstream side stop  
 logs Set. 3 1,500,000 4,500,000 
12 Furnish and install steel  
 welded frame and trashrack  
 panels complete Kg. 6,796 3,000 20,388,000 
14 Furnlsh and install door  
 in trashrack Kg. 324 3,500 1,134,000 
15 Handrail type 2 m. 93 5,000 465,000 
16 Furnish and install PVC  
 pipe of 100mm diameter m. 73 4,000 292,000 
17 Furnish and install  
 steel ladder rungs Kg. 16 3,000 48,000 
18 Furnlsh and install  
 steel pipe~ of:  
 a. 300mm dlameter m. 2 50,000 100,000 
 b. 200mm diameter m. 1 40,000 40,000 
19 Furnlsh and install steel  
 cover Kg. 113 2,000 226,000 
20 Riprap protection Cu.m. 117 25,000 2,925,000 
21 Filter material Cu.m. 65 20,000 1,300,000 
   
  total 21,356,335,044 942,912

 

 
BILL NO.4F AL-SHORE INVERTED SYPHONE 
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Item 
No. 

Description unit Quantitv Price
ID 

Amout 
ID $ 

1 Common excavation Cu.m. 2,118 6,372 13,495,896 
2 Compacted fill above  

 natural ground level Cu.m. Nil 
3 Replacement of material  

 below foundation level Cu.m. 2,082 3,000 6,246,000 
4 Blinding concrete class  

 Ds Cu.m. 50 159,300 7,965,000 
5 Structural concrete  

 class Bs for:  
 a. foundations. Cu.m. 348 169,920 59,132,160 
 b. walls Cu.m. 140 175,230 24,532,200 
 c. slab Cu.m. 113 175,230 19,800,990 
 d. pedestals for the oil  
 pipe support Cu.m. 9 185,000 1,665,000 

6 Water proofing compound Sq.m. 1,394 10,620 14,804,280 
7 steel reinforcement Ton. 68 1,062,000 72,216,000 
8 Water stops:  

 a. rubber m. 54 57 3,062
 b. metal 200mm wide m. 145 58,410 8,469,450 

9 Filler and sealant for  
 expansion joints m. 54 8,000 432,000 

10 Metal items:  
 a. mild steel tie(8*100mm) kg. 285 2,000 570,000 
 b. steel plate (500*10mm) kg. 285 2,000 570,000 
 c. steel door Sq.m. 3 150,000 450,000 
   

11 Furnish and install PVC!  
 pipe of 100 mm diameter m 9 4,000 36,000 

12 Brick masonary ~ Cu.m 5 50,000 250,000 
 items for precast concrete oil pipe culvert 

13 Gravel bedding below  
 foundation Cu.m 27 15,000 405,000 

14 Furnish and install  
 precast concrete units:  
 a. type wI, of dimensions  
 shown on the   
 drawings No. 24 1,500,000 36,000,000 
 b. type uI, of dimensions  
 shown on the drawing No. 24 450,000 10,800,000 
     

15 Furnish and install    
materials for joints    
between precast units    
complete m 172 10,000 1,720,000 

16 steel plates (400x400x    
 10mm) Kg 308 2,000 616,000 
     
   total 280,175,976 3,062
 

 
 

 
BILL NO.4G OIL-PIPE CROSSING AT Km 21.97 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation CU.m. 2,208 6,372 14,069,376 
2 Compacted fill above 

natural ground level CU.m. Nil 
3 Replacement of material 

below foundation level CU.m. Nil 
4 Blinding concrete class 

Ds CU.m. 32 159,300 5,097,600 
5 Structural concrete class 

Bs for: 
a. foundations. CU.m. 258 169,920 43,839,360 
b. walls. CU.m. 240 175,230 42,055,200 

6 Structural concrete 
class B for: 
a. slab. CU.m. 36 175,230 6,308,280 
b. walls for pipe box. CU.m. 32 150,000 4,800,000 
c. concrete pipe support CU.m. 3 185,000 555,000 

7 steel reinforcement Ton. 36 1,062,000 38,232,000 
8 Precast concrete cover 

units including lifting 
hooks CU.m. 14 200,000 2,800,000 

9 Water stop: 
a. rubber m. 65 57 3,686
b. metal 200mm wide m. 163 58,410 9,520,830 

10 Water proofing compound. Sq.m. 439 10,620 4,662,180 
11 .Steel plate (50x50xlcm) kg. 181 2,000 362,000 
12 Steel angle (50x50x350mm) kg. 54 2,000 108,000 
13 Brick masonary CU.m. 14 50,000 700,000 
14 Furnish and install PVC 

pipe of 500 mm diameter m. 2 30,000 60,000 

total 173,169,826 3,686
 

 
 

 
BILL NO.4H OIL-PIPE CROSSING AT Km 26.27 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

   
1 Common excavation Cu.m. 190,955 6,372 1,216,765,260 
2 Compacted fill above  

 natural ground level Cu.m. Nil 
3 Replacement of material  

 below foundation level Cu.m. Nil 
4 Blinding concrete class  

 Ds Cu.m. 118 159,300 18,797,400 
5 Structural concrete  

 class Bs for:  
 a. foundations. Cu.m. 1,086 169,920 184,533,120 
 b. walls Cu.m. 1,145 175,230 200,638,350 
 c. slab Cu.m. 109 175,230 19,100,070 
 d. pedestals for the oil  
 pipe support Cu.m. 6 185,000 1,110,000 

6 Water proofing compound Sq.m. 3,118 10,620 33,113,160 
7 Steel reinforcement Ton. 326 1,062,000 346,212,000 
8 Water stops:    

 a. rubber m. 204 57  11,567
 b. metal 200mm wide m. 747 58,410 43,632,270 

9 Filler and sealant for   
 expansion joints m. 204 8,000 1,632,000 

10 Metal items:   
 a. mild steel tie (8x100mm) kg. 181 2,000 362,000 
 b. steel packing plate:   
 - 10rom thick Kg. 543 2,000 1,086,000 
 - 5 rom thick Kg. 45 2,000 90,000 
 c. steel door Sq.m. 6 150,000 900,000 
 d. steel rngles:   
 - 50x~ox1200mm Kg. 100 2,000 200,000 
 - 50x50x350 mm Kg. 14 2,000 28,000 

11 Furnish and install PVC   
 pipe of 100 rom diameter m. 3 4,000 12,000 

12 Brick masonary Cu.m. 27 50,000 1,350,000 
13 Precast concrete covers Cu.m. 36 200,000 7,200,000 
14 Gravel bedding below   

 foundation CU.m. 14 15,000 210,000 
15 Furnish and install   

 precast concrete units   
 of dimensions shown on   
 the drawings:   
 a. type W7 No. 4 2,100,00 8,400,000 
 b. type W9 No. 9 2,250,00 20,250,000 
 c. type U4 No. 4 540,000 2,160,000 
 d. type U5 No. 9 660,000 5,940,000 

16 Furnish and install   
 materials for joints   
 between precast units   
 complete m. 131 10,000 1,310,000 

17 steel plates:   
 a. (400x600x10mm) kg. 72 2,000 144,000 
 b. (800X800x10mm) Kg. 462 2,000 924,000 

18 Concrete class B for   
 pipe supports CU.m. 11 185,000 2,035,000 
 items for vehicle bridge   

19 Concrete class Bs for:   
 a. foundations CU.m. 181 150,000 27,150,000 
 b. piers and retaining   
 walls Cu.m. 68 185,000 12,580,000 
 c. beams Cu.m. 9 165,000 1,485,000 
 d. approach slab Cu.m. 8 160,000 1,280,000 
 e. wing walls Cu.m. 5 175,000 875,000 

 

 
BILL NO.4I OIL-PIPE CROSSING AT Km 60.19 
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20 Concrete class B for  
 bridge deck slab CU.m. 54 160,000 8,640,000 

21 Precast prestressed  
 'girders m. 123 300,000 36,900,000 

22 Asphaltic concrete  
 pavent of 6 cm thick Sq.m. 195 6,000 1,170,000 

23 Furnish materials and  
 construct expansion  
 joints complete including  
 synthetic mortar and  
 jointing strip for:  
 a. road way m. 9 567 5,103
 b. foot path m. 3 284 851

24 Elastomeric bearing  
 blocks (200X250x60mm)  
 CU. No. 14 284 3,969

25 Furnish and install PVC  
 pipes of:  
 a. 80mm. diameter for  
 cable pipes m 62 3,500 217,000 
 b. 100mm. diameter for  
 drainage m 2 4,000 8,000 

26 Handrail type 1 m 63 7,000 441,000 
27 Furnish and install    

asbestos cement sheets    
40mm thick S 127 662  84,011
    
    
  total 2,208,880,630 105,500
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Item 
No. 

Description unit Quantitv Price
ID 

Amout 
ID $ 

1 Common excavation Cu.m. 41,248 6,372 262,832,256 
2 Compacted fill above  

 natural ground level Cu.m. 6,432 2,000 12,864,000 
3 Replacement of materials  

 below foundation level Cu.m. 3,840 3,000 11,520,000 
4 Blinding concrete class Ds Cu.m. 1,200 100,000 120,000,000 
5 Concrete class Bs for:  

 a. foundations Cu.m. 17,363 169,920 2,950,320,960 
 b. walls Cu.m. 10,768 175,230 1,886,876,640 
 c. approach slab Cu.m. 48 160,000 7,680,000 
 d. wing walls Cu.m. 48 175,000 8,400,000 

6 Riprap protection Cu.m. 2,560 25,000 64,000,000 
7 Filter material Cu.m. 1,600 20,000 32,000,000 
8 Steel reinforcement Ton. 2,560 1,062,000 2,718,720,000 
9 Water proofing compound Sq.m. 11,120 10,620 118,094,400 

10 Waters top:  
 a. rubber m. 896 57 50,803
 b. metal 200mm wide m. 6,112 58,410 357,001,920 

11 Filler and sealant for  
 expansion joints m. 896 8,000 7,168,000 

12 Furnish, apply and finish asphalt mastic for 
 vertical joints Cu.m. 10 5,000 50,000 

13 Concrete class B for:  
 a. bridge slab and diaphragm Cu.m. 144 110,000 15,840,000 
 b. walkway slab Cu.m. 240 100,000 24,000,000 

14 Precast prestressed girders m. 816 300,000 244,800,000 
15 Asphaltic concrete  

 pavement 10 cm thick Sq.m. 336 10,000 3,360,000 
16 Elastomeric bearing  

 blocks (156x206x40mm) No. 102 284 28,917
17 Furnish materials and construct expansion joints complete with 

 jointing strip and synthetic mortar filling for: 
 a. carryway m. 38 300 11,400 
 b. foot path m. 16 150 2,400 

18 Furnish and install PVC pipes:  
 a. 125mrn diameter for  
 cable pipes m. 102 6,000 612,000 
 b. 35mm diameter for use  
 in approach slab m. 26 3,000 78,000 

19 Hot dipped galvanized  
 bars of 25mm diameter m. 128

20 steel protection angle  
 (100xl00x6)mm Kg. 640 2,000 1,280,000 

21 Handrail type 2 m. 448 5,000 2,240,000 
22 Precast concrete kerb  

 units (40x20)cm m. 48 25,000 1,200,000 
23 Furnish and install concrete tile surfacing layer including sand 

 bedding of 200mm thick Sq.m. 48 17,000 816,000 
24 Radial gates of clear  

 spans (6m deepx6.65 wide) Set. 10 35,000,000 350,000,000 
25 Embedded parts for  

 radial gates Set. 10 15,000,000 150,000,000 
26 Electrically and manually operated hoisting mechanism 

 for radial gates complete Set. 10 20,000,000 200,000,000 
27 Water level gauges No. 6 80,000 480,000 
28 Stoplogs of clear spans (6m deepx6.65 width) for: 

 a. upstream side Set. 10 12,000,000 120,000,000 
 b. downstream side Set. 6 12,000,000 72,000,000 

29 steel ladder rungs K 288 2,000 576,000 
30 Excavate, furnish materials and, construct reinforced concrete 

 class Bs cutoff wall Cu.m 608 150,000 91,200,000 
   total 9,836,023,976 79,720
 

 

 
BILL NO.4J CROSS REGULATOR/SPILLWAY  REGULATOR/SPILLWAY 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

   
1 Common excavation Cu.m. 11,100 6,372 70,729,200 
2 Rock excavation Cu.m. Nil 
3 compacted fill above  

 natural ground level Cu.m. Nil 
4 Replacement of materials  

 below foundation level Cu.m. 12,700 3,000 38,100,000 
5 Concrete class Bs for:  

 a. foundations Cu.m. 1,110 169,920 188,611,200 
 b. piers and abutments Cu.m. 245 185,000 45,325,000 
 c. beams of piers and  
 abutments Cu.m. 115 165,000 18,975,000 
 d. bracing beams Cu.m. 40 165,000 6,600,000 

6 Concrete class B for  
 bridge deck slab Cu.m. 165 160,000 26,400,000 

7 steel reinforcement Ton. 195 1,062,000 207,090,000 
8 Blinding concrete class  

 Ds Cu.m. 85 100,000 8,500,000 
9 Precast prestressed  

 girders m. 540 300,000 162,000,000 
10 Precast concrete for:  

 a. cover units Cu.m. 6 200,000 1,200,000 
 b. transition slab Cu.m. 65 210,000 13,650,000 

11 Water proofing compound Sq.m. 1,880 10,620 19,965,600 
12 Bituminous layer on  

 bridge slab 10mm thick Sq.m. 300 10,000 3,000,000 
13 Furnish materials and  

 construct expansion  
 joints complete with  
 angles and cover plates  
 for:  
 a. expansion joint m. 13 25,000 325,000 
 b. roadway joint m. 13 30,000 390,000 

14 Bridge bearing blocks  
 (500x400x52)mm No. 54 284 15,309
   

15 Steel pipe 75mm diameter  
 for drainage m 3 10,000 30,000 

16 Handrail type 1 m 60 7,000 420,000 
   
   
   total 811,311,000 15,309
 

 

 
BILL NO.4K RAILWAY BRIDGE 
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Item 
No. 

Description unit Quantitv Price
ID 

Amout 
ID 

 
$ 

    
1 Common excavation Cu.m. 4,640 6,372 29,566,080  
2 Compacted fill above   

 natural ground level Cu.m. 416 2,000 832,000  
3 Replacement of materials   

 below foundation level Cu.m. 19,800 3,000 59,400,000  
4 structural concrete class Bs for:  

 a. foundations cu.m. 776 169,920 131,857,920  
 b. walls Cu.m. 696 175,230 121,960,080  

5 Blinding concrete class Ds Cu.m. 88 100,000 8,800,000  
6 steel reinforcement Ton. 116 1,062,00 123,192,00  
7 Water proofing compound Sq.m. 1,560 10,620 16,567,200  
8 Water stop:     

 a. rubber m. 92 57  5,216
 b. metal 200mm wide m. 248 58,410 14,485,680  

9 Filler and sealant for     
 expansion joints m. 92 8,000 736,000  

10 Electrically and manually operated fixed wheel gate of clear spans:  
 a. 3.0m widex 3.4m deep Set. 2 4,000,000 8,000,000  
 b. 3.0m widex 5.8m deep Set. 3 7,000,000 21,000,000  

11 Embedded parts for fixed wheel gate of clear spans:  
 a. 3.0m widex 3.4m deep set. 2 1,000,000 2,000,000  
 b. 3.0m widex 5.8m deep Set. 3 1,000,000 3,000,000  

12 Electrical and manu~l hoisting mechanism for  
 fixed wheel gate of clear spans:  
 a. 3.0m widex 3.4m deep Set. 2 3,000,000 6,000,000  
 b. 3.0m widex 5.8m deep Set. 3 3,000,000 9,000,000  

13 steel stop logs of clear spans:  
 a. 3.0m widex 3.4m deep Set. 2 2,500,000 5,000,000  
 b. 3.0m widex 5.8m deep Set. 3 4,000,000 12,000,000  

14 Embedded parts for steel stop logs of clear spans:  
 a. 3.0m widex 3.4m deep Set. 3 750,000 2,250,000  
 b. 3.0m widex 5.8m deep Set. 6 1,100,000 6,600,000  

15 Water level gauges No. 2 70,000 140,000  
16 Concrete class B for:   

 a. bridge slab CU. 28 160,000 4,480,000  
 b. walkway CU. 4 150,000 600,000  

17 Concrete class Bs for   
 approach slab Cu.m 24 160,000 3,840,000  

18 Elastomeric bearing   
 blocks (100x100x35)mm No. 10 284 2,835

19 Handrail type 2 m 44 5,000 220,000  
20 Furnish and install PVC pipes of diameters:  

 a. 100mm m 4 4,000 16,000  
 b. 80 mm m 13 2,000 26,000  

21 Asphaltic concrete   
 pavement 10cm thick Sq.m. 44 10,000 440,000  

22 Furnish materials and construct expansion  
 joints for bridge m 8 10,000 80,000  

23 Excavate, furnish materials and construct  
 reinforced concrete   
 class Bs cut off walls CU. 24 150,000 3,600,000  

24 Steel ladder rungs Kg. 32 2,000 64,000  
25 Training of employer's Man.  

 staff day. 40 100,000 4,000,000  
26 Furnish all materials,construct  and finish complete witp all  

 accessories . Control building according to the drawings, specifications  
 and to the Lum  
 approval of the Engineer Sum. 32,000,000  
    
   total 631,752,960 8,051
 

 
BILL NO.4L MAIN DIVISION STRUCTURE 
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Item 
No. 

Description unit Quantitv Price
$ 

Amou
t $ 

1 Supply and delivery to  
 site of work in Iraq  
 (CIF) including testing  
 at the manufacture's work  
 of the followings:  
 a. outdoor type-three-phase  
 squirrel cage induction  
 motors as per specifications  
 for:  
 gates of regulator  
 on East Canal No. 2 1,418 2,835
 gates of regulator  
 on West Canal  0
   
 including pushbutton,  
 limit switch, interlocking,  
 selector switch, lamps..etc  
 for:  
 gates of regulator  
 on East Canal No. 2 4,536 9,072
 gates of regulator  
 on West Canal No. 4 4,536 18,144
 c. main electric panel  
 board as per specifications  
 item 1-07 Set 1 28,350 28,350
 d. all cables with  
 joints required for  
 the whole job:  
 H.V cables Lump.
  Sum. 1,701
 L.V cables Lump.
  Sum. 6,804
 control cables Lump.
  Sum. 3,402
 e. earthing system with.  
 all equipments as per Lump.
 specifications. Sum. 851
 f. lighting system indoor  
 and outdoor including  
 poles, conduits and Lump.
 other requirements Sum. 10,206
 g. spare parts for 20000  
 hrs. operation for all  
 electrical equipment.  
 a list indicating the  
 quantities required  
 shall be presented by Lump.
 the tenderer. Sum. 2,268
   

2 Design, fabricate,  
 inspect, test, install  
 and commission motors,  
 panels, switches,  
 fixtures and all other  
 components to complete  
 the electrical system  
 including all related Lump.
 civil works Sum. 65,000,000 
   
   total 65,000,000 83,633
 

 
BILL NO.4M ELECTRICAL ITEMS FOR DIVISION STRUCTURE 
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

   
1 Provide for fees to inspection  

 agencies for the inspection of  
 materials and equipments at  
 manufacturer's works, to be expended 
 as directed by the Engineer for water 
 control equipments brought from 
 a. BILL NO. 4J ALTERNATIVE 1 Prov. Sum 2,000,000 
 b. BILL NO. 4L ALTERNATIVE Prov. Sum 2,000,000 

2 Provide for the supply of special 
 tools elF site of work in Iraq, 
 brought from Appendix-l for water 
 control equipments brought from: 
 a. BILL NO. 4J ALTERNATIVE 1 Lump.su 1,000,000 
 b. BILL NO. 4L ALTERNATIVE Lump.su 1,500,000 

3 Provide for the supply of spare parts 
 elF site of work in Iraq, recommended 
 by the manufacturer brought from 
 Appendix-2 for water control  
 equipments brought form:  
 a. BILL NO. 4J ALTERNATIVE 1 Lump.su 5,000,000 
 b. BILL NO. 4L ALTERNATIVE Lump.su 5,000,000 

4 Total for other items not included 
 above and required to complete the job 
 (if any) brought from Appendix-3 for 
 water control equipments brought from: 
 a. BILL NO. 4J ALTERNATIVE 1 Lump.su 1,500,000 
 b. BILL NO. 4L ALTERNATIVE Lump.su 1,500,000 
   
   total 19,500,000 
 

 
BILL NO.4O ITEMS FOR WATER CONTROL EQUIPMENT 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OVERALL STRUCTURES 57,344,417,286 2,041,342
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BILL NO.5 COMMON SERVICES 
 
① Equipment for field  laboratory 

Item 
No. 

Description unit Quantitv Price 
ID 

Amou
t 

 
$ 

   
 General Equipment  

1 Supply and erect .laboratory  
 complete and maintain for  
 contract duration. Sq.m 250 250,000 62,500,000 

2 Provide for the supply and  
 maintenance of additional  
 laboratory furniture and Prov. 
 equipments Sum 28,350

3 Double wall gravity convection  
 laboratory oven  
 (Memmert TV40 UL fan circulated). 
 : Internal dimensions 40*60*80  
 (D*W*H) em. including four  
 shelves. No. 2 4,725 9,450

4 Ohaus heavy duty scale 20 kg.,  
 sens.1 gr. including weight se t  No. 2 2,835 5,670

5 Ohaus type 310 triple beam 310  
 gr. sense 0.01 gr. including  
 weight set. No. 2 2,268 4,536

6 Sample divider, slot width 13~ No. 1 851 851
7 Sample divider, slot width 50m m  No. 1 851 851
8 Moisture Content tins ~ 65 mm No. 20 4 76
9 Moisture Content tins ~ 90 mm No. 20 4 76

10 Bench mounting mixer. Hobart  
 12 littres, cap. 220 VII Phase No. 1 17,010 17,010

11 Round Aluminum scoop, 245*80  
 rom (Length *Width) No. 2 57 113

12 Sample container, 0.5 dm3 No. 20 6 113
13 Sample container, 10 dm3 No. 10 17 170
14 Measuring cylinder 25 ml No. 5 23 113
15 Measuring cylinder 100 ml No. 5 28 142
16 Measuring cylinder 500 ml No. 3 57 170
17 Spatula 100 mm blade No. 6 23 136
18 Spatula 200 mm blade No. 4 28 113
19 500 ml bakers pyres No. 3 28 85
20 Oven gloves (asbestos or simil No. 2 90 180
21 stop watch, track master No. 2 227 454
22 Minute timer No. 1 57 57
23 Wash bottle 500 ml.polythene No. 4 17 68
24 Thermometer,range  -5°C to + 1 5  No. 2 28 57

   
   total 62,500,000 68,840
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Item 
No. 

Description unit Quantitv Price 
ID 

Amou
t 

 
$ 

25 Evaporation dish, 150mm No. 2 17 34
26 Evaporation dish, 120mm No. 2 15 30

 Classification  
27 Liquid limit device No. 2 737 1,474
28 Revolution counter kit. No. 2 170 340
29 Grooving tool and gauge, ASTM No. 2 85 170
30 Glass plate No. 3 102 306
31 Shrinkage mould No. 2 57 113
32 vernier calipers No. 1 57 57
33 silicon lubricants No. 1 284 284
34 Test form K2 No. 400 2 756

 Field Densitv  
35 200 mm Sand pouring cylinder No. 1 567 567
36 200 rom Calibrating container No. 1 567 567
37 Metal tray 500 mm sq., 50 mm No. 

 deep with hole ~ 200 rom  2 113 227
38 Test sand, 600/300 micron  

 grade, 100 kg No. 1 454 454
39 spatula, hammer chisel, dibber  

 tool hand pick, steel pointed  
 rod Set 1 454 454

40 Field scale 20 kg. cap. sense  
 1 gr. No. 1 1,134 1,134

41 Wooden carrying case No. 1 113 113
42 Super 200 speedy moisture  

 tester with chemicals enough  
 for 25000 field density tests No. 1 1,701 1,701
 Compaction  

43 Standard proctor mould  
 cap.1000 cu.cm. No. 2 851 1,701

44 Standard proctor mould  
 cap.2150 cu.cm. No. 2 1,701 3,402

45 Ejector No. 2 567 1,134
46 standard hammer (2.5 kg.),  

 50mm dia., 300mm drop No. 2 142 284
47 straight edge No. 2 85 170
48 Modified hammer 4.5 kg. ~ 50mm  

 450 mm drop. No. 2 142 284
49 Sample tray No. 2 142 284

 sieve Analysis  
50 set of 300 mm B.S. Standard  

 sieves No. 2 2,268 4,536
51 63 mm, 50 mm, 37.5 mm, 25 mm,  

 19 mm, 12.5 mm, 9.5 mm, NO.4,  
 No.10, No.40, No.100, No.200 No. 2 2,835 5,670

52 Set of 200 mm, B.S.Sieves:  
 6.3 mm to 63 11m. No. 1 1,985 1,985

53 300 mm diameter pan and covet No. 2 227 454
54 200 rom diameter pan and covet No. 2 227 454
55 Sieve brushes No. 2 45 91
56 Endecott sieve shaker No. 1 85 85

 Concrete  
57 Curing tank with thermostatic  

 heating control. No. 2 2,268 4,536
58 1560 kN cap. compression  

 machine single gauge hand  
 / motorized, complete with  
 spacers No. 1 5,670 5,670

59 Pair of grips 25 mm. No. 2 567 1,134
60 Slump cone. No. 2 170 340
61 Tamping Rod No. 2 45 91

   
   total 41,083
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Item 
No. 

Description unit Quantitv Price 
ID 

Amou
t 

 
$ 

   
62 Steel Rule No. 2 51 102
63 Base Plate No. 2 74 147
64 Spanner No. 2 23 45
65 Mould oil packed in tin No. 4 57 227
66 Wire Brush No. 2 45 91
67 Cube molds(150*150*150  mm) 3* No. 8 113 907
68 Steel float No. 2 34 68
69 Ladle No. 2 68 136

 Soils  
70 Complete set for determination  

 of total sulpHate content of  
 soil No. 1 11,340 11,340

71 Complete set for determination  
 of C.B.R, in situ including  
 additional equipment for  
 laboratory conversion. No. 1 17,010 17,010

72 Complete set for determination  
 of C.B.R, laboratory. No. 1 17,010 17,010

73 Desk, metal, 6 drawers,  
 fitted with locks  
 (1.50 m * 0.80 m approx.) No. 1 400,000 400,000 

74 Laboratory table, 2 drawers  
 fitted with locks  
 (1.50 m * 1.00 m approx.) No. 1 800,000 800,000 

75 Work bench, with solid teak  
 top (3.00 m * 0.60 m approx.) No. 1 750,000 750,000 

76 Chair, metal, with arms  
 upholstered/canned. No. 3 70,000 210,000 

77 stool, drawing office type No. 2 100,000 200,000 
78 cupboard, metal, with 4 shelves 

 (0.90m * 0.45m * 1.80m  
 approx.) No. 2 400,000 800,000 

79 Filing cabinet, metal with  
 3 drawers and suspended  
 filing system. No. 2 150,000 300,000 

80 Benching and shelving m 7 25,000 175,000 
81 Air conditioning units,  

 complete. No. 2 1,000,000 2,000,000 
 Wash-basin, including water  

82 container of 50 gallon  
 capacity. No. 1 100,000 100,000 

83 Waste-paper basket No. 2 3,000 6,000 
84 , Sundry office items: Blank  

 and lined paper, test forms,  
 pencils, stapling machine Lump
 etc. Sum 800,000 800,000 

85 First-aid kit. No. 1 5,000 5,000 
86 Electronic Calculator,  

 Hewle~t Pakcard Hp-B1, or  
 similfar approved. No. 2 50,000 100,000 

87 Laboratory clothing set. No. 2 25,000 50,000 
88 Towels. No. 2 5,000 10,000 
89 Plastic or rubber gloves  

 (Pair). No. 4 5,000 20,000 
90 Fire extinguisher  

 (including refills) for Lump
 chemical fires (Two units). Sum 500,000 
   
   total 7,226,000 47,084
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Item 
No. 

Description unit Quantitv Price
ID 

Amou
t $ 

1 Supply surveying instruments and equipments. 
 a. Theodolite, wild T2 or  
 similar approved complete  
 with tripod carrying  
 case and all accessories. No. 2 2,268 4,536
 b. Distomat, wild D15 with  
 accessories No. 1 2,835 2,835
 c. Level, wild NAK2 automatic  
 level, or similar  
 approved complete with  
 tripod carrying case  
 and all accessories. No. 2 1,890 3,780
 d. Levelling staff, engine  
 divided 4 m long floding,  
 including staff  
 level. No. 4 1,021 4,082
 e. Ground plate for setting  
 up staffs. No. 4 113 454
 f. Steel tape, 50 m long. No. 10 170 1,701
 g. Cloth tape, 30 m long. No. 10 113 1,134
 h. Ranging rod, 30 m long. No. 25 57 1,418
 i. Arrow, 40 cm long. No. 25 28 709
 j. Conical plummet, 500  
 gr. weight. No. 4 28 113
 k. S7eel straight edge,  
 1 m long. No. 4 57 227
 1. Aluminum spirit  
 level, 1 m long. No. 2 85 170
 m. Flexible steel rule,  
 5 m long. No. 20 19 378
 n. Mason string line,  
 50 m long. No. 20 198 3,969
 o. Concrete thermometer No. 2 57 113
 p. Micrometer least count  
 0.1 mm. No. 2 170 340
 q. optical square. No. 2 2,835 5,670
 r. Hammer, 3 kg. weight. No. 2 85 170
 s. Wooden pegs. No. 300 2 567
 t. Steel pegs. No. 150 17 2,552
 u. High rubber boots. No. 20 57 1,134
 v. Safety Helmets. No. 20 57 1,134
 w. Large sun umbrella  
 for survey. No. 4 284 1,134
 x. Workers gloves. No. 10 6 57
 y. Thermometer maximum  
 and mlnimum gradated  
 in DC and OF No. 4 57 227
 Maintain surveying lnstruments  

2 and equipments. Month 48 227 10,886
   
   total 49,490
 Provide for the supply and maintenance
 of additional survey instrumen t Prov. 
 and equipment Sum 17,010
   
 Provide team of surveyors  
 (Consisting of 5 men) for Team
 assistance of Engineers. Month 12 3,000,000 36,000,000 
   
   total 36,000,000 66,500
   

OVERALL COMMON SERVICES 105,726,000 223,506

② Surveying Instrument and Equipment 
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(3) Contract No. SJ-2A  (Tunnel on feeder canal)  
 

No Descriptio  I.D $ 
1 BILL NO.1  ADMINISTRATIVE  ITEMS 182,400,000 

    
2 BILL NO.2  EARTHWORKS 62,391,298,000 

    
3 BILL NO.3  DRILLING AND GROUTING 37,053,926,000 

    
4 BILL NO.4  CONRETE 73,181,022,000 3,250,800

    
5 BILL NO.5  METALWORKS 75,501,000 3,402,000

    
6 BILL NO.5A ELECTRICAL WORKS  96,390

    
7 BILL NO. 6  COMMON SERVICES 44,681,000 93,988

    
    
    
 TOTAL COST OF CONTRACT  172,928,828,000 6,843,000
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BILL NO.1 ADMINISTRATIVE ITEMS 

 

Item 
No. 

Description Unit Quantitv Price 
I.D 

Amout 
I.D 

Amout 
$ 

    
1 Dayworks Prov.  

  sum 60,000,000  
2 Provision for reimbursemt for Prov.  

 telefone and telegrams charges sum 2,400,000  
3 Aditional works Prov.  

  sum 120,000,000  
    
    

TOTAL 182,400,000 
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Item 
No. 

Description unit Quantitv Price
I.D 

Amout 
I.D 

Amout
$ 

    
1 Underground  excavation for   

 tunnel and shafts Cu.m 1,293,000 26,550 34,329,150,000  
2 Shatcrete/gunite  in tunnel and   

 shafts and onslopes Cu.m 46,457 127,440 5,920,480,080  
3 Provide and install rock bolts of   

 25mm diameter of lengths:   
 a. 3 meters No. 30,160 31,860 960,897,600  
 b. 4 meters No. 60,450 42,480 2,567,916,000  

4 Provide and install wiremesh in   
 tunnel and shafts and on slopes Ton 897 1,911,600 1,714,582,246  

5 Provide and install steel ribs   
 including lashing,bolts,baseplates   
 and spacers in tunnel and   
 portals Ton 1,212 2,124,000 2,574,288,000  

6 Overhaul over 1000m. CU.m.  
 . x km. 1,293,000 1,000 1,293,000,000  

7 Others Set 1 13,030,984,000  
7-1 Common excavation in portal and   

 transition area Cu.m  
7-2 Rock excavation in portal   

 and transition area Cu.m  
7-3 Well compacted free drainage   

 backfill Cu.m  
7-4 Provide and install prestressed   

 rock anchors of lengths:   
 a. 4.5 meters No.  
 b. 6 meters No.  

7-5 Prvide and install steel lagging Sq.m  
7-6 Furnish materials and construct   

 complete under-drainage  system   
 at inlet and outlet including conc-  
 rete class AS manholes,ladder   
 rungs,steel  cover,PVC solid and   
 perforated pipes,filter material,   
 furnishing and installing two   
 submersible  pumps of 250 L/S   
 capacity compete with dischsrge   
 pipes and all other works necessary  
 to complete the works according to the  
 drawings,specifications and to the Lump  
 approval of the Engineer. sum  
    

TOTAL 62,391,298,000 -

 

BILL NO.2 EARTHWORKS 
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Item 
No. 

Description unit Quantitv Price
ID 

Amout 
ID 

Amout
$ 

     
1 Drilling of 76mm dia.    

 grout holes upto 15m    
 depth in tunnel and    
 shafts m. 332,280 63,720 21,172,881,600  

2 Drive exploratory adit of    
 2 meters by 3 meters Prov. 169,920,000  

3 Others Set 1 15,711,124,000  
3-1 sulphate resisting    

 portland cement(type-v) Ton   
3-2 Wash and pressure washing    

 of grout holes in tunnel    
 and shafts Houre   

3-3 Provide bentonite for    
 grouting Ton   

3-4 Provide sodium silicate    
 for grouting Ton   

3-5 Provide sand for grouting Ton   
3-6 Provide embedded pipe system    

 for contact grouting Kg   
3-7 Batch, mix and inject grout Cu.m.   
3-8 Drill Drain holes, from    

 tunnel and shafts    
 surfaces m.   

3-9 Provide and install pvc    
 strainer in drain holes,    
 75 mm dia. m.   
3-10 Boring of 30 cm dia. Hole    

 by percussions to a    
 length of 20 m. m.   
3-11 Carry out water pressure    

 and permeability tests in    
 drill and bore holes No.   
3-12 Excavation of test pits Cu.m   
3-13 Core drilling from inside    

 the tunnel and shafts m   
     
     

TOTAL 37,053,926,000 -

 
BILL NO.3 DRILLING AND GROUTING 



 
 

D - 30 
 

Item 
No. 

Description unit Quantitv Price
ID 

Amout 
ID 

Amout
$ 

    
1 Furnish and install   

 polyvinylchoride  waterstop Cu.m. 26,000 66  1,719,900
2 Concrete class As   

 underground  works in:   
 a.tunnel lining Cu.m. 243,000 175,230 42,580,890,000 

3 membrane sealing behind   
 concrete lining' Sq.m. 81,000 19  1,530,900

4 Others Set 1 30,600,132,000 
4-1 steel reinforcement Cu.m.  
4-2 Concrete class As   

 underground  works in:   
 b.rock overbreak Cu.m.  
 c.tunnel portals Ton  
 d.ventilation  shafts Cu.m.  

4-3 Concrete in tunnel   
 transition structure Cu.m.  

4-4 Dental concrete Cu.m.  
4-5 Fill concrete Cu.m.  

    
    

TOTAL 73,181,022,000 3,250,800

 

BILL NO.4 CONCRETE 
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Item 
No. 

Description unit Quantitv Price Amout 
ID 

Amout
$ 

    
1 steel grated cover for   

 shafts Sq.m 20 1,062,000 21,240,000 
2 Furnish and install   

 complete access landers   
 and platforms for shafts No. 3 1,500,000 4,500,000 

3 steel ladders complete   
 including safety cage m. 27 159,300 43,011,000 

4 Fence around shaft   
 entrance including gate   
 in fence complete m. 50 15,000 750,000 

5 Furnish and install   
 complete galvanized steel   
 railing at transitions m 60 100,000 6,000,000 

6 Furnish, install in   
 complete working order,   
 test and commission   
 lifting and lowering   
 devices in the tunnel   
 below the shafts Provo  
 openings. Sum.  3,402,000
    
    

TOTAL 75,501,000 3,402,000

 
BILL NO.5 METAL WORKS 
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Item 
No. 

Description unit Quantitv Price Amout 
ID 

Amout
$ 

    
1 Design, furnish, install,   

 fabricate, test and   
 commission electrical   
 system in each shaft   
 comprising switchboard   
 containing two circuit   
 breakers, one feeding   
 minimum illumination of   
 200 lux along the shaft   
 and socket outlet at the   
 end of the shaft, and the   
 other feeding control   
 board of the lifting and   
 lowering device, including   
 cables, connections and   
 all other requirements to Lump  
 complete the works. Sum  68,040

2 Furnish, test and   
 commission mobile diesel   
 generator having rated   
 power of 28 kw for feeding   
 the electrical system. No.  28,350
    
    

TOTAL 96,390

 
BILL NO.5A ELECTRICAL WORKS 
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Item 
No. 

Description unit Quantitv Price
ID 

Amout 
ID 

Amout
$ 

 General Equipment   
1 Supply and erect .laboratory   

 complete and maintain for   
 contract duration. Sq.m 15 250,000 37,500,000 

2 Provide for the supply and   
 maintenance  of additional   
 laboratory furniture and Prov.  
 equipments Sum  28,350

3 Double wall gravity convection   
 laboratory oven   
 (Memmert TV40 UL fan   
 : Internal dimensions 40*60*80   
 (D*W*H) em. including four   
 shelves. No. 2 4,725  9,450

4 Ohaus heavy duty scale 20 kg.,   
 sens.1 gr. including weight set. No. 2 2,835  5,670

5 Ohaus type 310 triple beam 310   
 gr. sense 0.01 gr. including   
 weight set. No. 2 2,268  4,536

6 Sample divider, slot width 13~m No. 1 851  851
7 Sample divider, slot width 50mm No. 1 851  851
8 Moisture Content tins ~ 65 mm No. 20 4  76
9 Moisture Content tins ~ 90 mm No. 20 4  76

10 Bench mounting mixer. Hobart   
12 littres, cap. 220 VII Phase No. 1 17,010  17,010

11 Round Aluminum scoop, 245*80   
rom (Length *Width) No. 2 57  113

12 Sample container, 0.5 dm3 No. 20 6  113
13 Sample container, 10 dm3 No. 10 17  170
14 Measuring cylinder 25 ml No. 5 23  113
15 Measuring cylinder 100 ml No. 5 28  142
16 Measuring cylinder 500 ml No. 3 57  170
17 Spatula 100 mm blade No. 4 23  91

    
TOTAL 37,500,000 67,781

 
BILL NO.6 COMMON SERVICES 
 
① Equipment for Field Laboratory 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

18 Spatula 200 mm blade No. Nill 28  
19 500 ml bakers pyres No. 3 28  85
20 Oven gloves (asbestos or similar) No. 2 170  340
21 stop watch, track master No. 2 227  454
22 Minute timer No. 1 57  57
23 Wash bottle 500 ml.polythene No. 4 17  68
24 Thermometer,range  -5°C to + 150 C No. 2 28  57
25 Evaporation  dish, 150mm No. Nill  
26 Evaporation  dish, 120mm No. Nill  
 sieve Analysis   
27 set of 300 mm B.S. Standard   
 sieves No. 1 2,835  2,835
28 63 mm, 50 mm, 37.5 mm, 25 mm,   
 19 mm, 12.5 mm, 9.5 mm, NO.4,   
 No.10, No.40, No.100, No.200 No. 2 2,835  5,670
29 Set of 200 mm, B.S.Sieves:   
 6.3 mm to 63 11m. No. 2 198  397
30 300 mm diameter pan and covet No. 2 227  454
31 200 rmm diameter pan and covet No. 2 227  454
32 Sieve brushes No. 2 45  91
33 Endecott sieve shaker No. 1 85  85
 Concrete   
34 Curing tank with thermostatic   
 heating control. No. 2 2,268  4,536
35 1560 kN cap. compression   
 machine single gauge hand   
 / motorized, complete with   
 spacers No. 1 5,670  5,670
36 Portable core drill, air operated,   
 complete with barrels and   
 couplings No. 1 1,701  1,701
37 Pair of grips 25 mm. No. 2 567  1,134
38 Slump cone. No. 2 170  340
39 Tamping Rod No. 2 45  91
40 Steel Rule No. 2 34  68
41 Base Plate No. 2 74  147
42 Spanner No. 2 23  45
43 Mould oil packed in tin No. 4 57  227
44 Wire Brush No. 2 45  91
45 Cube molds(150*150*150  mm) 3* No. 8 113  907
46 Steel float No. 2 34  68
47 Ladle No. 2 68  136
48 Desk, metal, 6 drawers,   
 fitted with locks   
 (1.50 m * 0.80 m approx.) No. 1 400,000 400,000 
49 Laboratory table, 2 drawers   
 fitted with locks   
 (1.50 m * 1.00 m approx.) No. 1 800,000 800,000 
50 Work bench, with solid teak   
 top (3.00 m * 0.60 m approx.) No. 1 750,000 750,000 
51 Chair, metal, with arms   
 upholstered/canned. No. 3 70,000 210,000 

TOTAL 2,160,000 26,207



 
 

D - 35 
 

 

 
Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

  
52 stool, drawing office type No. 2 100,000 200,000 
53 cupboard, metal, with 4 shelves   

(0.90m * 0.45m * 1.80m   
approx.) No. 2 400,000 800,000 

54 Filing cabinet, metal with   
3 drawers and suspended   
filing system. No. 2 150,000 300,000 

55 Benching and shelving m. 7 25,000 175,000 
56 Air conditioning units,   

complete. No. 2 1,000,000 2,000,000 
57 Wash-basin,  including water   

container of 50 gallon   
capacity. No. 1 100,000 100,000 

58 Waste-paper  basket No. 2 3,000 6,000 
59 , Sundry office items: Blank   

and lined paper, test forms,   
pencils, stapling machine Lump  
etc. Sum 800,000 

60 First-aid kit. No. 1 50,000 50,000 
61 Electronic Calculator,   

Hewle~t Pakcard Hp-B1, or   
similfar approved. No. 2 5,000 10,000 

62 Laboratory clothing set. No. 2 25,000 50,000 
63 Towels. No. 2 5,000 10,000 
64 Plastic or rubber gloves   

(Pair). No. 4 5,000 20,000 
65 Fire extinguisher   

(including refills) for Lump  
chemical fires (Two units). Sum 500,000 
   

TOTAL 5,021,000 

OVERALL COMMON SERVICES 44,681,000 93,988
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(4) Contract No. SJ-3A  (CANALS,ROADS AND NETWORKS -EAST CANAL-)  
 

Item Description Unit Quantity Rate
ID 

ID $ 

1 BILL No.1 ADMINISTRATIVE ITEMS    701,582,000 
      

2 BILL No.2 CANALS AND DRAIN, FLUMES,    55,205,938,000 6,252,000
      

3 BILL No.3 ROADS    39,927,700,000 
      

4 BILL No.4 STRUCTURES    5,092,380,000 69,000
      

5 BILL No.5 COMMON SERVICES    105,726,000 224,000
      
      
      
      
 OVERALL COST OF CONTRACT NO. SJ-3A    101,033,326,000 6,545,000
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Breakdown list 

 

Item Description Unit Quantity Rate 
ID

ID $ 

No.     
BILL NO.1 ADMINISTRATIVE ITEMS    701,582,000
     
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES    

2A CANALS AND DRAINS    
2A1 Canal excavation、else    5,147,883,000
2A2 canal,Membrane lining、Joint filler and sealant    6,719,716,000 2,942,000
2B FLUMES    1,398,757,000
2C PIPES AND VALVES    41,801,822,00 3,310,000
2D DROP STRUCTURE ON DRAINS    137,760,000

    sub total 55,205,938,00 6,252,000
     
BILL NO. 3 ROADS    39,927,700,000
     
BILL No.4 STRUCTURES    

4A CULVERT    2,092,016,000 44,000
4B ROAD  CROSSING    264,943,000
4C SIDE ESCAPE/HEAD REGULATOR AT Km 13.00   175,726,000 4,000
4D REGULATOR AT Km 13.00    177,728,000 5,000
4E HEAD REGULATOR/CROSS REGULATOR ON BRANCHES 

ED,EE&LATERAL EED 
94,489,000 3,000

4F TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS  114,916,000
4G TURNOUT BOXES AND STRUCTURES ON LATERAL (FLUMES)  212,231,000
4H TRANSITION BOXES, TRANSITION/DROP, TRANSITION/SYPHONE AND 

BENDING STRUCTURES ON LATERALS AND SYPHONE ON 
WATERCOURSES 

209,185,000

4I SPILLWAY ON BRANCHE (ED) AND FLUMES    365,356,000
4J DROP STRUCTURES ON WATERCOURSES    336,652,000
4K DROP STRUCTURES    818,686,000 11,000
4L SIDE ESCAPE AT Km. 17.9 AND BRANCH CANAL ED   152,297,000 2,000
4M FOOT BRIDGE    53,155,000
4N ITEMS FOR WATER CONTROL EQUIPMENT    25,000,000

    sub total 5,092,380,000 69,000
     
BILL N.5 COMMON SERVICES    105,726,000 224,000
     
     
 OVERALL COST OF CONTRACT NO. SJ-3A   total 101,033,326,000 6,545,000
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(5) Contract No. SJ-3B  (PHASE 1 -WEST CANAL-)  
 

Item Description Unit Quantity Rate 
ID

ID $ 

BILL No.1 ADMINISTRATIVE ITEMS    668,745,000
     
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES    62,452,045,000 12,028,000
     
BILL No.3 ROADS    21,549,360,000
     
BILL No.4 STRUCTURES    11,533,599,000 219,000
     
BILL N.5 COMMON SERVICES    105,726,000 224,000
     
     
     
     
 OVERALL COST OF CONTRACT NO. SJ-3B PHASE 1   96,309,475,000 12,471,000
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $
No.       
BILL NO.1 ADMINISTRATIVE ITEMS    668,745,00  
       
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES      
2A CANALS AND DRAINS      
2A1 Canal excavation、else    44,460,841,00 3,143,00
2A2 canal,Membrane lining、Joint filler and sealant    12,316,522,00 6,552,00
2B FLUMES    3,295,250,00  
2C PIPES AND VALVES    2,193,529,00 185,00
2D UPVC PIPES AND VALVES    185,903,00 2,148,00

    sub total 62,452,045,00 12,028,00
       
BILL NO. 3 ROADS    21,549,360,00 
       
BILL No.4 STRUCTURES      
4A CROSS CULVERTS    3,797,889,00 70,00
4B ROAD  CROSSING    312,078,00  
4C VEHICLE BRIDGE ON MAIN CANAL    197,311,00 13,00
4D Head Regulator on Main Canal at kms 4.05, 13.97 and 18.27  271,836,00 10,00
4E Cross Regulator on Main Canal at km 9.86 and side Escape/Cross Regulator on 

Main canal at km 18.6 
841,225,00
0 

10,00
0 

4F Head Regulators/cross Regulator on Br    1,126,787,00 72,00
4G DROP STRUCTURES ON DRAINS    118,118,00  
4H FOOT BRIDGES ON MAIN AND BRANCH    178,928,00  
4I DROP STRUCTURES ON BRANCH CANAL    1,945,903,00 44,00
4J TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS  395,129,00  
4K TURNOUT BOXES AND STRUCTURES ON LATERALS  511,309,00  
4L TRANSITION BOXES, TRANSION/DROP, TRANSITI(BENDING 

STRUCTURES ON LATERALS AND SIPHONS ON WATERCOURSES 
585,799,00
0 

 

4M SPILLWAY ON FLUMES    116,784,00  
4N DROP STRUCTURES ON WATER COURSES    1,060,003,00  
4O ITEMS FOR WATER CONTROL EQUIPMENTS    74,500,00  

    sub total 11,533,599,00 219,00
       
BILL N.5 COMMON SERVICES    105,726,00 224,00
       
       
 OVERALL COST OF CONTRACT NO. SJ-3B PHASE 1  total 96,309,475,00 12,471,00
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(6) Contract No. SJ-3B  (PHASE 2 -WEST CANAL-)  
 

Item Description Unit Quantity Rate ID ID $ 
BILL No.1 ADMINISTRATIVE ITEMS 647,953,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 95,070,366,000 14,092,000

BILL No.3 ROADS 23,818,395,000

BILL No.4 STRUCTURES 10,701,754,000 198,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVERALL COST OF CONTRACT NO. 3B PHASE 2 130,344,194,000 14,514,000
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Bbreakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No. 
BILL NO.1 ADMINISTRATIVE ITEMS 647,953,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES
2A CANALS AND DRAINS 

2A1 Canal excavation、else 69,051,786,000 4,126,000
2A2 canal,Membrane lining、Joint filler and sealant 18,599,324,000 6,428,000
2B FLUMES 3,013,306,000
2C PIPES AND VALVES 4,064,149,000 173,000
2D UPVC PIPES AND VALVES 267,653,000 3,365,000
2E DROP STRUCTURES ON DRAINS 74,148,000

sub total 95,070,366,000 14,092,000

BILL NO. 3 ROADS 23,818,395,000

BILL No.4 STRUCTURES 
4A CROSS CULVERTS 5,009,623,000 83,000
4B ROAD CROSSINGS 325,850,000
4C Head Regulator/Cross Regulator on Main Canal at kms (39.05 and 48.08) 396,315,000 11,000
4D Head Regulator on Main Canal at kms 28.18, 35.27, 44.62 and 48.06 233,117,000 14,000
4E Cross Regulator on Main Canal at km 28.5 and side Escape/Cross Regulator on Main canal at km 44.3 593,014,000 10,000
4F Head Regulators/cross Regulator on Branches WF and WH 356,247,000 23,000
4G side Escape on Main Canal at Km. 28.4 145,018,000 2,000
4H Head Regulator/cross Regulator on Lateral WFC 16,955,000
4I VEHICLE BRIDGE ON MAIN CANAL 462,383,000 31,000
4J TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS 367,155,000
4K TURNOUT BOXES AND STRUCTURES ON LATERALS 371,725,000
4L TRANSITION BOXES, TRANSION/DROP, TRANSITI(BENDING STRUCTURES ON LATERALS AND 

SIPHONS ON) 
696,512,000  

4M SPILLWAY ON FLUMES 130,316,000
4N DROP STRUCTURES ON WATER COURSES 537,996,000
4O DROP STRUCTURES ON BRANCH CANALS 869,919,000 24,000
4P FOOT BRIDGE ON MAIN AND BRANCH CANALS 140,859,000
4Q TEMS FOR WATER CONTROL EQUIPMENTS 48,750,000

sub total 10,701,754,000 198,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVER ALL COST OF CONTRACT SJ-3B PHASE 2 total 130,344,194,000 14,514,000
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(7) Contract No. SJ-3B  (PHASE 3 -WEST CANAL-)  
 

Item Description Unit Quantity Rate ID ID $ 
BILL No.1 ADMINISTRATIVE ITEMS 676,956,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 54,076,885,000 4,894,000

BILL No.3 ROADS 24,263,755,000

BILL No.4 STRUCTURES 6,278,918,000 111,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVER ALL COST OF CONTRACT SJ-3B PHASE 3 85,402,240,000 5,229,000
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No. 
BILL NO.1 ADMINISTRATIVE ITEMS 676,956,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES
2A CANALS AND DRAINS 

2A1 Canal excavation、else 31,399,186,000 1,100,000
2A2 canal,Membrane lining、Joint filler and sealant 10,124,271,000 3,062,000
2B FLUMES 4,276,360,000
2C PIPES AND VALVES 8,277,068,000 732,000

sub total 54,076,885,000 4,894,000

BILL NO. 3 ROADS 24,263,755,000

BILL No.4 STRUCTURES 
4A CROSS CULVERTS 2,182,431,000 41,000
4B ROAD  CROSSING 638,078,000
4C Head Regulator/Cross Regulator on Main Canal at kms (56~47, 65.5, 74.8 and HR/SE/CR at km 7 6  496,595,000 15,000
4D Head Regulator on Main Canal at kms 54.0, 61.2 and 68.1 117,012,000 8,000
4E Head Regulator/cross Regulator on Branches WL, WP and WQ 441,799,000 38,000
4F Head/Cross Regulator on Lateral WQC 16,610,000
4G DROP STRUCTURES ON DRAINS 114,467,000
4H DROP STRUCTURES ON BRANCHES 395,521,000 9,000
4I FOOT BRIDGES ON MAIN AND BRANCH CANALS 84,859,000
4J TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS 120,717,000
4K TURNOUT BOXES AND STRUCTURES ON LATERALS (FLUMES) 526,917,000
4L TRANSITION BOXES, TRANSION/DROP, TRANSITION/SYPHON,BENDING STRUCTURES ON LATERALS AND SIPHONS ON 

WATERCOURSES 442,703,000  
4M SPILLWAY ON FLUMES 94,474,000
4N DROP STRUCTURES ON WATER COURSES 553,235,000
4O ITEMS FOR WATER CONTROL EQUIPMENTS 53,500,000

sub total 6,278,918,000 111,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVER ALL COST OF CONTRACT SJ-3B PHASE 3 total 85,402,240,000 5,229,000
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(8) Contract No. SJ-3C  (CANALS,ROADS AND NETWORKS -PUMPED CANAL-)  
 

Item Description Unit Quantity Rate ID ID $ 
1 BILL No.1 ADMINISTRATIVE ITEMS 837,000,000

2 BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 45,443,848,000 5,341,000

3 BILL No.3 ROADS 55,073,230,000

4 BILL No.4 STRUCTURES 4,166,971,000 81,000

5 BILL N.5 COMMON SERVICES 105,726,000 224,000

OVERALL COST OF CONTRACT NO. SJ-3C 105,626,775,000 5,646,000
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Breakdown list 

 

Item 
No. 

Description Unit Quantity Rate ID ID $ 

1 BILL NO.1 ADMINISTRATIVE ITEMS 837,000,000

2 BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 
2A CANALS AND DRAINS 

2A1 Canal excavation、else 15,372,532,000
2A2 canal,Membrane lining、Joint filler and sealant 11,842,891,000 3,521,000
2B FLUMES 2,421,558,000
2C PIPES AND VALVES 15,414,556,000 1,228,000
2D PVC PIPES AND VALVES 44,904,000 592,000
2E DROP STRUCTURE ON DRAINS 347,407,000

sub total 45,443,848,000 5,341,000

3 BILL NO. 3 ROADS 55,073,230,000

4 BILL No.4 STRUCTURES 
4A CULVERT 939,514,000 23,000
4B ROAD  CROSSING 707,708,000
4C HEAD REGULATOR/CROSS REGULATOR ON MAIN CANAL AT Kms(6.8,13.0,18.67&22.0) 475,155,000 17,000
4D HEAD REGULATOR ON MAIN CANAL AT Km 4.75 57,237,000 3,000
4E HEAD REGULATOR ON MAIN CANAL AT Km 11.0 34,750,000 3,000
4F SIDE ESCAPE/TWO HEAD REGULATORS/CROSS REGULATOR AT Km(27.7) 132,314,000 1,000
4G HEAD REGULATOR/CROSS REGULATOR ON BRANCHES PA,PE&PF 5,723,000 5,000
4H HEAD REGULATOR/CROSS REGULATOR ON LATERAL (PAA&PAC) 46,788,000
4I DIVISION STRUCTURE 195,495,000 24,000
4J TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS 156,471,000
4K TURNOUT BOXES AND STRUCTURES ON LATERAL (FLUMES) 477,385,000
4L RANSITION BOXES, TRANSITION/DROP, TRANSITION/SYPHONE 205,284,000
4M SPILLWAY ON FLUMES 112,614,000
4N DROP STRUCTURES ON WATERCOURSES 308,851,000
4O DROP STRUCTURES 218,975,000 5,000
4P FOOT BRIDGE 52,707,000
4Q ITEMS FOR WATER CONTROL EQIPMENT 40,000,000

sub total 4,166,971,000 81,000

5 BILL N.5 COMMON SERVICES 105,726,000 224,000

OVERALL COST OF CONTRACT NO. SJ-3C total 105,626,775,000 5,646,000
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(9) Contract No. SJ-4  (PUMPING STATION ON WEST CANAL)  
 

Item Description Unit Quantity Rate ID ID $ 
1 BILL No.1 ADMINISTRATIVE ITEMS 64,343,000

2 BILL No.2 CIVIL WORKS 4,411,283,000 1,310,000

3 BILL No.3 MECHANICAL WORKS 184,666,000 50,451,000

4 BILL No.4 ELECTRICAL WORKS 17,618,000

5 BILL N.5 COMMON SERVICES 105,726,000 224,000

OVERALL COST OF CONTRACT NO.SJ-4 4,766,018,000 69,603,000
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(10) Contract No. SJ-5  (PUMP HOUSES FO SPRINKLER SYSTEMS)  
 

No Description Unit Quantity Rate ID ID Rate $ $ 
1 BILL No.1 ADMINISTRATIVE ITEMS % 1.62% 153,028,000   

    
2 BILL No.2 CIVIL WORKS ha 148,600 60,526 8,994,164,000 3.1 461,000 

    
3 BILL No.3 MECHANICAL WORKS ha 148,600 3,033 450,704,000 241.2 35,842,000 

    
4 BILL No.4 ELECTRICAL WORKS ha 148,600 338.6 50,316,000 

    
5 BILL No.5 COMMON SERVICES 105,726,000  223,666 

    
    
    
    
 TOTAL COST OF CONTRACT NO. SJ-5 9,703,622,000  86,843,000 
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(11) Contract No. SJ-6  (SPRINKLER SYSTEMS)  
 

No Description Unit Quantity Rate ID ID Rate $ $ 
1 BILL No.1 ADMINISTRATIVE ITEMS 203,410,000   

  48.8%   
 SPRINKLER MACHINE   

2 BILL No.2 - EAST CANAL AREA ha 33,800 2,805 94,809,000 
    

3 BILL No.3 - WEST CANAL AREA ha 85,200 2,805 238,986,000 
    

4 BILL No.4 - PUMPED CANAL AREA ha 29,600 2,805 83,028,000 
    
    
 TOTAL COST OF CONTRACT NO.SJ-6 148,600 203,410,000  416,823,000 
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D-2  Construction cost  (Scenario 1 : Q=80m3/sec) 

(1) Summary of bills of quantity 
 

Ｎo   ID $ 

     

1 CONTRACT NO. SJ-1 FEEDER CANAL 125,362,334,000 8,754,000

2 CONTRACT NO. SJ-2A TUNNEL ON FEEDER CANAL 156,929,573,000 6,664,000

3 CONTRACT NO. SJ-3A CANALS, ROADS AND NETWORKS(EAST CANAL) 101,033,326,000 6,545,000

4 CONTRACT NO. SJ-3B: CANALS, ROADS AND NETWORKS(WEST CANAL)  

5 PHASE 1  89,565,505,000 11,508,000

6 PHASE 2  117,166,245,000 13,051,000

7 PHASE 3  85,402,240,000 5,229,000

8 CONTRACT NO. SJ-3C CANALS, ROADS AND NETWORKS(PUMPED CANAL) - -

9 CONTRACT NO. SJ-4 PUMPING STATION ON WEST CANAL - -

10 CONTRACT NO. SJ-5 PUMP HOUSES FOR SPRINKLER SYSTEMS 7,791,793,000 69,589,000

11 CONTRACT NO. SJ-6 SPRINKLER SYSTEMS 162,892,000 333,795,000

12 CONTRACT  NO.SJA POWER AND PUMPING STATION  120,000,000

  ELECTRICAL SUPPLY SYSTEM 40,500,000,000 

    

    

  TOTAL COST OF THE PROJECT 723,913,908,000 571,135,000
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No Description I.D $
1 BILL NO. 1 ADMINSTRATIVE 111,000,000 

2 BILL NO. 2 CANALS AND 77,270,658,000 6,085,000

3 BILL NO. 2A ROAD CROSSING ON DIVERSION CHANNEL  DF 10600 
DF 10600 24,457,202 737

4 BILL NO. 3 ROADS 1,517,825,000 803,250

5 BILL NO. 4 STRUCTURES 46,332,667,808 1,641,985

6 BILL NO. 5 COMMON SERVICES 105,726,000 223,506

TOTAL COST OF CONTRACT SJ-1 125,362,334,000 8,754,000

 (2) Contract No. SJ-1  (Feeder canal)  
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Item 
No. 

Description unit Quantitv Price 
I.D 

Amout 
I.D 

Amout 
$ 

1 Dayworks Prov. 10,000,000 
sum 

2 Provision for reimbursemt for Prov. 
telefone and telegrams charges sum 1,000,000 

3 Aditional works Prov. 
sum 100,000,000 

TOTAL 111,000,000 

 
BILL NO.1 ADMINISTRATIVE ITEMS 
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Item 
No. 

Description unit Quantitv Price 
I.D 

Amout 
I.D 

Amout 
$ 

1 Canal excavation: 
a. common excavation CU.m. 9,877,793 3,186 31,470,648,498 
b. rock excavation Cu.m. 870,621 10,620 9,245,999,427 

2 Drain common excavation 
for: 
a.diversion channels Cu.m. 221,348 800 177,078,400 
b.remodlling of existing 
drains CU.m. 90,753 600 54,451,800 

3 Borrow excavation CU.m. 1,648,928 600 989,356,590 
4 Overhaul between 500m. 

and 1000m. CU.m. 500,000 1,000 500,000,000 
5 Overhaul over 1000m. CU.m.

. x km. 10,826,694 1,000 10,826,694,000 
6 Forming of embankments 

for canal and drains: 
a. from canal and 
drains excavation CU.m. 1,807,944 1,500 2,711,916,000 
b. from borrow excavation CU.m. 1,648,928 1,600 2,638,284,240 

7 Replacement of unsuitable 
materials below 
formation level CU.m. 110,674 3,000 332,022,000 

8 Concrete class Bs for 
canal lining 10cm thick Sq.m. 971,460 15,930 15,475,357,800 

9 Membrane lining Sq.m. 1,056,333 6 5,989,408
10 Joint filler and sealant 

for canal lining m. 799,270 3,000 2,397,810,000 

Underdrainage system 
11 Trench excavation to 

lines and levels shown Cu.m. 3,555 1,000 3,554,500 
12 Furnish and install tile 

pipes of 150mm dia. m. 25,391 15,000 380,865,000 
13 Gravel material CU.m. 3,555 12,000 42,654,000 
14 Furnish and install 

filter cloth ICI terram 
140 gm/sq.m minimum Sq.m. 4,266 1,000 4,265,500 

15 Furnish, install and 
fabricate complete flap 
valve NEANE or equivalent 
including furnishing and 
installing perforated 
plastic pipe of 40rnrndia. 
with plastic end cap 
and as shown on the 
drawings. No. 1,010 95 95,445

16 Furnish materials and 
construct expansion 
joints between canal 
lining and structures. m. 1,970 10,000 19,700,000 

TOTAL 77,270,658,000 6,085,000

BILL NO.2 CANALS AND DRAINS 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Cornmon excavation Cu.m. 201 6,372 1,280,772 
2 Compacted fill above 

natural ground level Cu.m. 31 2,000 62,000 
3 Replacement of materials 

below foundations Cu.m. Nil 
4 Blinding concrete class 

Ds Cu.m. 7 159,300 1,115,100 
5 Concrete class Bs for: 

a. foundations Cu.m. 23 169,920 3,908,160 
b. walls Cu.m. 29 175,230 5,081,670 
c. slab . Cu.m. 12 175,230 2,102,760 

6 steel reinforcement Ton. 7 1,062,000 7,434,000 
7 Water proofing compounds Sq.m. 173 10,620 1,837,260 
8 Water stop: 

a. rubber m. 13 57 737
b. metal of 200mm width m. 28 58,410 1,635,480 

TOTAL 24,457,202 737

ROAD CROSSING ON DIVERSION CHANNEL DF 10600 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Replacement of unsuitable Cu.m. 7,500 3,000 22,500,000 
material below 
formation level 

2 Sub-base course Cu.m. 19,320 3,000 57,960,000 
3 Base course Cu.m. 9,180 4,000 36,720,000 
4 Granular materials for 

road shoulders Cu.m. 103,370 3,000 310,110,000 
5 Asphaltic concrete 

pavement: 
a. base course 65 mm 
thick Sq.m. 57,960 7,500 434,700,000 
b. wear course 35 mm 
thick Sq.m. 56,350 5,000 281,750,000 

6 Tack coat Sq.m. 57,960 1,500 86,940,000 
7 Prime coat Sq.rn. 61,180 1,500 91,770,000 
8 Cutback asphalt Sq.m. 370,750 500 185,375,000 
9 Guard rail for roads m. 2,500 321 803,250

10 Furnish all materials, 
construct and complete 
paved roads connecting 
the canal roads with 
the local existing Provo 
roads. Sum. 10,000,000 

TOTAL 1,517,825,000 803,250

 
BILL NO.3 ROADS 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation CU.m. 39,055 6,372 248,858,460 
2 Compacted fill above 

natural ground level Cu.m. Nil 
3 Replacement of materials 

below foundation level Cu.m NIL 
4 Blinding concrete class 

Ds Cu.m 2,013 159,300 320,670,900 
5 structural concrete 

class Bs for: 
a. foundations Cu.m 9,707 169,920 1,649,413,440 
b. walls Cu.m 9,038 175,230 1,583,728,740 
c. slabs Cu.m 8,069 175,230 1,413,930,870 

6 steel reinforcement Ton 3,156 1,062,000 3,351,672,000 
7 Water proofing compound Sq.m 40,999 10,620 435,409,380 
8 Water stop: 

a. rubber m. 1,032 57 58,514
b. metal of 200mm width m. 8,530 58,410 498,237,300 

9 Filler and sealant for 
expansion joints m. 1,032 8,000 8,256,000 

10 Riprap protection Cu.m 6,112 25,000 152,800,000 
11 Filter material under 

riprap protection Cu.m 2,781 20,000 55,620,000 
12 Filter material for 

drainage behind retaining 
walls Cu.m. 51 22,000 1,122,000 

13 Furnish and install PVC 
drain pipes/of 150mm 
diameter. m. 77 3,000

total 9,719,719,090 58,514

BILL NO.4A CULVERTS 
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Item 
No. 

Description unit Quantitv Price Amout  
1 Common excavation Cu.m. 1,188 6,372 7,569,936 
2 Compacted fill above 

natural ground level Cu.m. 369 2,000 738,000 
3 Replacement of materials 

below foundation level Cu.m. Nil 
4 Blinding concrete class 

Ds Cu.m. 22 159,300 3,504,600 
5 Concrete class Bs for: 

a. foundations Cu.m. 221 169,920 37,552,320 
b. piers and abutments Cu.m. 22 175,230 3,855,060 
c. beams Cu.m. 15 175,230 2,628,450 

6 Concrete class B for 
bridge slab Cu.m. 26 160,000 4,160,000 

7 Steel reinforcement Ton. 30 1,062,000 31,860,000 
8 Precast presstressed 

girders m. 221 300,000 66,300,000 
9 Water proofing compound Sq.m 480 10,620 5,097,600 

10 Handrail type 2 m. 221 5,000 1,105,000 

total 164,370,966 

BILL NO.4B FOOTBRIDGE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 710 6,372 4,524,120 
2 compacted fill above  

 natural ground level Cu.m. 672 2,000 1,344,000 
3 Replacement of materials  

 below foundation level Cu.m. Nil  
4 Blinding concrete class  

 Ds Cu.m. 38 100,000 3,800,000 
5 Concrete class Bs for:  

 a. foundations Cu.m. 231 169,920 39,251,520 
 b. wing walls Cu.m. 13 175,000 2,275,000 
 c. piers Cu.m. 71 185,000 13,135,000 
 d. beams and diaphragm Cu.m. 143 185,850 26,576,550 
 e. retaining walls Cu.m. 29 175,000 5,075,000 

6 Concrete class B for  
 bridge deck slab Cu.m. 294 160,000 47,040,000 

7 steel reinforcement Ton. 118 1,062,000 125,316,000 
8 Precast prestressed  

 girders m. 2,058 300,000 617,400,000 
9 Asphaltic concrete  

 pavement of 10 cm thickness Sq.m. 798 10,000 7,980,000 
10 Water proofing compound Sq.m. 638 10,620 6,775,560 
11 Furnish materials and  

 construct expansion  
 joints complete including  
 jointing strip, synthetic  
 mortar filling and  
 reinforcement for:  
 a. carrl.age way m. 67 567  37,989
 b. foot path m. 30 284  8,505

12 Elastomeric bearing  
 blocks (156x206x40mm) No. 252 284  71,442

13 Furnish and install PVC  
 pipes of:  
 a. 125mm. diameter for  
 cable pipes m. 344 5,000 1,720,000 
 b. 35mm. diameter for  
 use in approach slab m. 34 2,000 68,000 
 c. 150mm diameter m. 17 6,000 102,000 

14 Hot dipped galvanized  
 bars of 25 rom diameter m. 151 25,000 3,775,000 

15 Handrail type 1 m. 193 7,000 1,351,000 
16 Precast concrete kerb  

 units (40x20)cm m. 38 25,000 950,000 
17 Precast concrete approach  

 slab units, (49x25x300)cm Cu.m. 46 160,000 7,360,000 
18 Furnish and install  

 concrete tile surfacing  
 layer including sand  
 bedding of 200 mm thick SQ.m 38 17,000 646,000 

 ile foundation for vehicle bridge type 1 (Fc-04)  
19 Concrete class Bs, cast  

 in site piles of 1.2m diameter m. 134 250,000 33,500,000 
20 Concrete class Bs fo rpile caps Cu.m. 22 150,000 3,300,000 
21 Furnish equipments and  

 perform:  
 a. load test to determine  
 ultimate bearing  
 capacity No. 10 200,000 2,000,000 
 b. load test, two times  
 the design loads. No. 10 250,000 2,500,000 
   total 957,764,750 117,936

 
BILL NO.4C VEHCLE BRIDGE TYPE 1 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 4,675 6,372 29,789,100 
2 Compacted fill above  

 natural ground level Cu.m. 34 2,000 68,000 
3 Replacement of materials  

 below foundation level Cu.m. Nil  
4 Blinding concrete class  

 Ds Cu.m. 50 159,300 7,965,000 
5 Concrete class Bs for:  

 a. foundations Cu.m. 391 169,920 66,438,720 
 b. piers Cu.m. 189 185,000 34,965,000 
 c. abutments . Cu.m. 202 185,000 37,370,000 
 d. approach slab Cu.m. 21 160,000 3,360,000 
 e. beams and diaphragm Cu.m. 38 185,850 7,062,300 
 f. wing walls Cu.m. 10 175,000 1,750,000 

6 Concrete class B for  
 bridge deck slab Cu.m. 231 160,000 36,960,000 

7 steel reinforcement Ton. 101 1,062,000 107,262,000 
8 Precast prestressed  

 girders m. 269 300,000 80,700,000 
9 Asphaltic concrete  

 pavement -of 10 cm  
 thick Sq.m. 605 10,000 6,050,000 

10 Water proofing compound Sq.m. 1,411 10,620 14,984,820 
11 Furnish materials and  

 construct expansion  
 joints complete including  
 steel angles, anchors  
 and filler m. 84 8,000 672,000 

12 Elastomeric bearing  
 blocks (200x250x60mm) No. 27 284  7,655

13 Furnish and install PVC  
 pipes of 100mm diameter  
 for cable and drainge  
 pipes m. 218 2,000 436,000 

14 Furnish and install  
 lead plate  
 (lOcm wide x 2cm thick) m 88 16,000 1,408,000 
   

15 Handrail type 1 m 218 7,000 1,526,000 
16 Furnish and install  

 asbestos cement sheets  
 of 40mm thickness Sq.m 273 662  180,590
   
  total 438,766,940 188,244

 

 

BILL NO.4D VEHCLE BRIDGE TYPE 2 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 61,470 6,372 391,686,840 
2 Replacement of unsuitable   

 material Cu.m. Nil  
3 Compacted fill above   

 natural ground level Cu.m. 19,391 2,000 38,782,000 
4 Blinding concrete class   

 Ds Cu.m. 1,112 159,300 177,141,600 
5 Concrete class Bs for:   

 a. foundations Cu.m. 1,592 169,920 270,512,640 
 b. walls Cu.m. 1,198 175,230 209,925,540 
 c. walkway Cu.m. 27 150,000 4,050,000 
 d. shell of syphon Cu.m. 18,543 150,000 2,781,450,000 
 e. slab Cu.m. 359 175,230 62,907,570 

6 Steel reinforcement Ton. 3,116 1,062,000 3,309,192,000 
7 Filler and sealant for   

 expansion joints m. 3,591 8,000 28,728,000 
8 Water stop:   

 a. rubber for expansion   
 joints m. 3,588 57  203,440
 b. rubber for contraction  0  
 joints m. 1,577 66  104,319

9 Water proofing compounds Sq.m. 20,020 10,620 212,612,400 
10 steel stop logs of 3.4m   

 clear span and 7.7m deep:   
 a. upstream side / Set. 2 6,000,000 12,000,000 
 b. downstream side Set. 2 6,000,000 12,000,000 

11 Embedded parts for:   
 a. upstream side stop Set. 2 1,500,000 3,000,000 
 logs   
 b. downstream side stop   
 logs Set. 2 1,500,000 3,000,000 

12 Furnish and install steel   
 welded frame and trashrack   
 panels complete Kg. 4,981 3,000 14,943,000 

14 Furnish and install door   
 in trashrack Kg. 237 3,500 829,500 

15 Handrail type.2 m. 68 5,000 340,000 
16 Furnish and install PVC .   

 pipe of 100rnrn diameter m. 53 4,000 212,000 
17 Furnish and install   

 steel ladder rungs Kg. 12 3,000 36,000 
18 Furnish and install   

 steel pipes of:   
 a. 300rnrn diameter m. 1 50,000 50,000 
 b. 200mm diameter m. 1 40,000 40,000 

19 Furnish and install steel   
 cover Kg. 83 2,000 166,000 

20 Riprap protection Cu.m. 86 25,000 2,150,000 
21 Filter material Cu.m. 47 20,000 940,000 

    
   total 7,536,695,090 307,758

 
 

BILL NO.4E AL-SABUNIYA INVERTED SYPHONE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 81,680 6,372 520,464,960 
2 Replacement of unsuitable   

 material Cu.m. Nil  
3 Compacted fill above   

 natural ground level Cu.m. 41,961 2,000 83,922,000 
4 Blinding concrete class   

 Ds Cu.m. 2,304 100,000 230,400,000 
5 Concrete class Bs for:   

 a. foundations Cu.m. 1,592 169,920 270,512,640 
 b. walls Cu.m. 1,477 175,230 258,814,710 
 c. walkway Cu.m. 27 150,000 4,050,000 
 d. shell of syphon Cu.m. 42,251 150,000 6,337,650,000 
 e. slab Cu.m. 358 175,230 62,732,340 

6 Steel reinforcement Ton. 6,879 1,062,000 7,305,498,000 
7 Filler and sealant for   

 expansion joints m. 7,973 8,000 63,784,000 
8 Water stop:   

 a. rubber for expansion   
 joints m. 7,973 57  452,069
 b. rubber for contraction   
 joints m. 3,614 66  239,066

9 Waterproofing compounds Sq.m. 43,740 10,620 464,518,800 
10 Steel stop logs of 3.4 m   

 clear span and 7.7m deep:   
 a. upstream side Set. 2 6,000,000 12,000,000 
 b. downstream side Set. 2 6,000,000 12,000,000 

11 Embedded parts for:   
 a. upstream side stop Set. 2 1,500,000 3,000,000 
 logs   
 b. downstream side stop   
 logs Set. 2 1,500,000 3,000,000 

12 Furnish and install steel   
 welded frame and trashrack   
 panels complete Kg. 4,981 3,000 14,943,000 

14 Furnlsh and install door   
 in trashrack Kg. 237 3,500 829,500 

15 Handrail type 2 m. 68 5,000 340,000 
16 Furnish and install PVC   

 pipe of 100mm diameter m. 53 4,000 212,000 
17 Furnish and install   

 steel ladder rungs Kg. 12 3,000 36,000 
18 Furnlsh and install   

 steel pipe~ of:   
 a. 300mm dlameter m. 1 50,000 50,000 
 b. 200mm diameter m. 1 40,000 40,000 

19 Furnlsh and install steel   
 cover Kg. 83 2,000 166,000 

20 Riprap protection Cu.m. 86 25,000 2,150,000 
21 Filter material Cu.m. 47 20,000 940,000 

    
   total 15,652,053,950 691,135
 

 
 

BILL NO.4F AL-SHORE INVERTED SYPHONE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 2,057 6,372 13,107,204 
2 Compacted fill above 

natural ground level Cu.m. Nil 
3 Replacement of material 

below foundation level Cu.m. 2,022 3,000 6,066,000 
4 Blinding concrete class 

Ds Cu.m. 48 159,300 7,646,400 
5 Structural concrete 

class Bs for: 
a. foundations. Cu.m. 338 169,920 57,432,960 
b. walls Cu.m. 136 175,230 23,831,280 
c. slab Cu.m. 110 175,230 19,275,300 
d. pedestals for the oil 
pipe support Cu.m. 9 185,000 1,665,000 

6 Water proofing compound Sq.m. 1,354 10,620 14,379,480 
7 steel reinforcement Ton. 66 1,062,000 70,092,000 
8 Water stops: 

a. rubber m. 53 57 3,005
b. metal 200mm wide m. 141 58,410 8,235,810 

9 Filler and sealant for 
expansion joints m. 53 8,000 424,000 

10 Metal items: 
a. mild steel tie(8*100mm) kg. 277 2,000 554,000 
b. steel plate (500*10mm) kg. 277 2,000 554,000 
c. steel door Sq.m. 3 150,000 450,000 

11 Furnish and install PVC! 
pipe of 100 mm diameter m 9 4,000 36,000 

12 Brick masonary ~ Cu.m 4 50,000 200,000 
items for precast concrete oil pipe culvert 

13 Gravel bedding below 
foundation Cu.m 26 15,000 390,000 

14 Furnish and install 
precast concrete units: 
a. type wI, of dimensions 
shown on the 
drawings No. 24 1,500,000 36,000,000 
b. type uI, of dimensions 
shown on the drawing No. 24 450,000 10,800,000 

15 Furnish and install 
materials for joints 
between precast units 
complete m 167 10,000 1,670,000 

16 steel plates (400x400x 
10mm) Kg 299 2,000 598,000 

total 273,407,434 3,005

 

BILL NO.4G OIL-PIPE CROSSING AT Km 21.97 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation CU.m. 2,145 6,372 13,667,940 
2 Compacted fill above  

 natural ground level CU.m. Nil  
3 Replacement of material  

 below foundation level CU.m. Nil  
4 Blinding concrete class  

 Ds CU.m. 31 159,300 4,938,300 
5 Structural concrete class  

 Bs for:  
 a. foundations. CU.m. 251 169,920 42,649,920 
 b. walls. CU.m. 233 175,230 40,828,590 

6 Structural concrete  
 class B for:  
 a. slab. CU.m. 35 175,230 6,133,050 
 b. walls for pipe box. CU.m. 31 150,000 4,650,000 
 c. concrete pipe support CU.m. 3 185,000 555,000 

7 steel reinforcement Ton. 35 1,062,000 37,170,000 
8 Precast concrete cover  

 units including lifting  
 hooks CU.m. 13 200,000 2,600,000 

9 Water stop:  
 a. rubber m. 63 57  3,572
 b. metal 200mm wide m. 158 58,410 9,228,780 

10 Water proofing compound. Sq.m. 426 10,620 4,524,120 
11 .Steel plate (50x50xlcm) kg. 176 2,000 352,000 
12 Steel angle (50x50x350mm) kg. 53 2,000 106,000 
13 Brick masonary CU.m. 14 50,000 700,000 
14 Furnish and install PVC  

 pipe of 500 mm diameter m. 2 30,000 60,000 
   
   
   total 168,163,700 3,572

 

 
BILL NO.4H OIL-PIPE CROSSING AT Km 26.27 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 185,469 6,372 1,181,808,468 
2 Compacted fill above 

natural ground level Cu.m. Nil 
3 Replacement of material 

below foundation level Cu.m. Nil 
4 Blinding concrete class 

Ds Cu.m. 114 159,300 18,160,200 
5 Structural concrete 

class Bs for: 
a. foundations. Cu.m. 1,055 169,920 179,265,600 
b. walls Cu.m. 1,112 175,230 194,855,760 
c. slab Cu.m. 105 175,230 18,399,150 
d. pedestals for the oil 
pipe support Cu.m. 6 185,000 1,110,000 

6 Water proofing compound Sq.m. 3,028 10,620 32,157,360 
7 Steel reinforcement Ton. 316 1,062,000 335,592,000 
8 Water stops: 

a. rubber m. 198 57 11,227
b. metal 200mm wide m. 725 58,410 42,347,250 

9 Filler and sealant for 
expansion joints m. 198 8,000 1,584,000 

10 Metal items: 
a. mild steel tie (8x100mm) kg. 176 2,000 352,000 
b. steel packing plate: 
- 10rom thick Kg. 527 2,000 1,054,000 
- 5 rom thick Kg. 44 2,000 88,000 
c. steel door Sq.m. 6 150,000 900,000 
d. steel rngles: 
- 50x~ox1200mm Kg. 97 2,000 194,000 
- 50x50x350 mm Kg. 14 2,000 28,000 

11 Furnish and install PVC 
pipe of 100 rom diameter m. 3 4,000 12,000 

12 Brick masonary Cu.m. 26 50,000 1,300,000 
13 Precast concrete covers Cu.m. 35 200,000 7,000,000 
14 Gravel bedding below   
 foundation CU.m. 13 15,000 195,000 
15 Furnish and install   
 precast concrete units   
 of dimensions shown on   
 the drawings:   
 a. type W7 No. 4 2,100,000 8,400,000 
 b. type W9 No. 9 2,250,000 20,250,000 
 c. type U4 No. 4 540,000 2,160,000 
 d. type U5 No. 9 660,000 5,940,000 
16 Furnish and install   
 materials for joints   
 between precast units   
 complete m. 127 10,000 1,270,000 
17 steel plates:   
 a. (400x600x10mm) kg. 70 2,000 140,000 
 b. (800X800x10mm) Kg. 448 2,000 896,000 
18 Concrete class B for   
 pipe supports CU.m. 11 185,000 2,035,000 
 items for vehicle bridge   
19 Concrete class Bs for:   
 a. foundations CU.m. 176 150,000 26,400,000 
 b. piers and retaining   
 walls Cu.m. 66 185,000 12,210,000 
 c. beams Cu.m. 9 165,000 1,485,000 
 d. approach slab Cu.m. 8 160,000 1,280,000 
 e. wing walls Cu.m. 5 175,000 875,000 

 

 

BILL NO.4I OIL-PIPE CROSSING AT Km 60.19 



 
 

D - 64 
 

 

20 Concrete class B for 
bridge deck slab CU.m. 53 160,000 8,480,000 

21 Precast prestressed 
'girders m. 120 300,000 36,000,000 

22 Asphaltic concrete 
pavent of 6 cm thick Sq.m. 189 6,000 1,134,000 

23 Furnish materials and 
construct expansion 
joints complete including 
synthetic mortar and 
jointing strip for: 
a. road way m. 9 567 5,103
b. foot path m. 3 284 851

24 Elastomeric bearing 
blocks (200X250x60mm) 
CU. No. 14 284 3,969

25 Furnish and install PVC 
pipes of: 
a. 80mm. diameter for 
cable pipes m 60 3,500 210,000 
b. 100mm. diameter for 
drainage m 2 4,000 8,000 

26 Handrail type 1 m 62 7,000 434,000 
27 Furnish and install 

asbestos cement sheets 
40mm thick Sq.m 123 662 81,365

total 2,146,009,788 102,514
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Item 
No. 

Description unit Quantitv Price 
ID 

Amou
t 

 
$ 

1 Common excavation Cu.m. 32,998 6,372 210,263,256 
2 Compacted fill above   

 natural ground level Cu.m. 5,146 2,000 10,292,000 
3 Replacement of materials   

 below foundation level Cu.m. 3,072 3,000 9,216,000 
4 Blinding concrete class Ds Cu.m. 960 100,000 96,000,000 
5 Concrete class Bs for:   

 a. foundations Cu.m. 13,891 169,920 2,360,358,720 
 b. walls Cu.m. 8,614 175,230 1,509,431,220 
 c. approach slab Cu.m. 38 160,000 6,080,000 
 d. wing walls Cu.m. 38 175,000 6,650,000 

6 Riprap protection Cu.m. 2,048 25,000 51,200,000 
7 Filter material Cu.m. 1,280 20,000 25,600,000 
8 Steel reinforcement Ton. 2,048 1,062,000 2,174,976,000 
9 Water proofing compound Sq.m. 8,896 10,620 94,475,520 

10 Waters top:   
 a. rubber m. 717 57  40,654
 b. metal 200mm wide m. 4,890 58,410 285,624,900 

11 Filler and sealant for   
 expansion joints m. 717 8,000 5,736,000 

12 Furnish, apply and finish asphalt mastic for  
 vertical joints Cu.m. 8 5,000 40,000 

13 Concrete class B for:   
 a. bridge slab and diaphragm Cu.m. 115 110,000 12,650,000 
 b. walkway slab Cu.m. 192 100,000 19,200,000 

14 Precast prestressed girders m. 653 300,000 195,900,000 
15 Asphaltic concrete   

 pavement 10 cm thick Sq.m. 269 10,000 2,690,000 
16 Elastomeric bearing   

 blocks (156x206x40mm) No. 82 284  23,247
17 Furnish materials and construct expansion joints complete with  

 jointing strip and synthetic mortar filling for:  
 a. carryway m. 31 300 9,300 
 b. foot path m. 13 150 1,950 

18 Furnish and install PVC pipes:   
 a. 125mrn diameter for   
 cable pipes m. 82 6,000 492,000 
 b. 35mm diameter for use   
 in approach slab m. 20 3,000 60,000 

19 Hot dipped galvanized   
 bars of 25mm diameter m. 102  

20 steel protection angle   
 (100xl00x6)mm Kg. 512 2,000 1,024,000 

21 Handrail type 2 m. 358 5,000 1,790,000 
22 Precast concrete kerb   

 units (40x20)cm m. 38 25,000 950,000 
23 Furnish and install concrete tile surfacing layer including sand  

 bedding of 200mm thick Sq.m. 38 17,000 646,000 
24 Radial gates of clear   

 spans (6m deepx6.65 wide) Set. 8 35,000,000 280,000,000 
25 Embedded parts for   

 radial gates Set. 8 15,000,000 120,000,000 
26 Electrically and manually operated hoisting mechanism  

 for radial gates complete Set. 8 20,000,000 160,000,000 
27 Water level gauges No. 5 80,000 400,000 
28 Stoplogs of clear spans (6m deepx6.65 width) for:  

 a. upstream side Set. 8 12,000,000 96,000,000 
 b. downstream side Set. 5 12,000,000 60,000,000 

29 steel ladder rungs Kg 230 2,000 460,000 
30 Excavate, furnish materials and, construct reinforced concrete  

 class Bs cutoff wall Cu.m 486 150,000 72,900,000 
   total 7,871,116,866 63,901

 

 
BILL NO.4J CROSS REGULATOR/SPILLWAY  REGULATOR/SPILLWAY 



 
 

D - 66 
 

Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

    
1 Common excavation Cu.m. 11,100 6,372 70,729,200 
2 Rock excavation Cu.m. Nil  
3 compacted fill above   

 natural ground level Cu.m. Nil  
4 Replacement of materials   

 below foundation level Cu.m. 12,700 3,000 38,100,000 
5 Concrete class Bs for:   

 a. foundations Cu.m. 1,110 169,920 188,611,200 
 b. piers and abutments Cu.m. 245 185,000 45,325,000 
 c. beams of piers and   
 abutments Cu.m. 115 165,000 18,975,000 
 d. bracing beams Cu.m. 40 165,000 6,600,000 

6 Concrete class B for   
 bridge deck slab Cu.m. 165 160,000 26,400,000 

7 steel reinforcement Ton. 195 1,062,000 207,090,000 
8 Blinding concrete class   
 Ds Cu.m. 85 100,000 8,500,000 

9 Precast prestressed   
 girders m. 540 300,000 162,000,000 

10 Precast concrete for:   
 a. cover units Cu.m. 6 200,000 1,200,000 
 b. transition slab Cu.m. 65 210,000 13,650,000 

11 Water proofing compound Sq.m. 1,880 10,620 19,965,600 
12 Bituminous layer on   

 bridge slab 10mm thick Sq.m. 300 10,000 3,000,000 
13 Furnish materials and   

 construct expansion   
 joints complete with   
 angles and cover plates   
 for:   
 a. expansion joint m. 13 25,000 325,000 
 b. roadway joint m. 13 30,000 390,000 

14 Bridge bearing blocks   
 (500x400x52)mm No. 54 284  15,309
    

15 Steel pipe 75mm diameter   
 for drainage m 3 10,000 30,000 

16 Handrail type 1 m 60 7,000 420,000 
    
    
   total 811,311,000 15,309

 

 
 

BILL NO.4K RAILWAY BRIDGE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amou
t 

 
$ 

1 Common excavation Cu.m. 3,712 6,372 23,652,864 
2 Compacted fill above 

natural ground level Cu.m. 333 2,000 666,000 
3 Replacement of materials 

below foundation level Cu.m. 15,840 3,000 47,520,000 
4 structural concrete class Bs for: 

a. foundations cu.m. 621 169,920 105,520,320 
b. walls Cu.m. 557 175,230 97,603,110 

5 Blinding concrete class Ds Cu.m. 70 100,000 7,000,000 
6 steel reinforcement Ton. 93 1,062,000 98,766,000 
7 Water proofing compound Sq.m. 1,248 10,620 13,253,760 
8 Water stop: 

a. rubber m. 74 57 4,196
b. metal 200mm wide m. 198 58,410 11,565,180 

9 Filler and sealant for 
expansion joints m. 74 8,000 592,000 

10 Electrically and manually operated fixed wheel gate of clear spans: 
a. 3.0m widex 3.4m deep Set. 1 4,000,000 4,000,000 
b. 3.0m widex 5.8m deep Set. 3 7,000,000 21,000,000 

11 Embedded parts for fixed wheel gate of clear spans: 
a. 3.0m widex 3.4m deep set. 1 1,000,000 1,000,000 
b. 3.0m widex 5.8m deep Set. 3 1,000,000 3,000,000 

12 Electrical and manu~l hoisting mechanism for 
fixed wheel gate of clear spans: 
a. 3.0m widex 3.4m deep Set. 1 3,000,000 3,000,000 
b. 3.0m widex 5.8m deep Set. 3 3,000,000 9,000,000 

13 steel stop logs of clear spans: 
a. 3.0m widex 3.4m deep Set. 1 2,500,000 2,500,000 
b. 3.0m widex 5.8m deep Set. 3 4,000,000 12,000,000 

14 Embedded parts for steel stop logs of clear spans: 
a. 3.0m widex 3.4m deep Set. 3 750,000 2,250,000 
b. 3.0m widex 5.8m deep Set. 5 1,100,000 5,500,000 

15 Water level gauges No. 1 70,000 70,000 
16 Concrete class B for: 

a. bridge slab CU.m. 22 160,000 3,520,000 
b. walkway CU.m. 3 150,000 450,000 

17 Concrete class Bs for 
approach slab Cu.m. 19 160,000 3,040,000 

18 Elastomeric bearing 
blocks (100x100x35)mm No. 8 284 2,268

19 Handrail type 2 m. 35 5,000 175,000 
20 Furnish and install PVC pipes of diameters: 

a. 100mm m. 3 4,000 12,000 
b. 80 mm m. 10 2,000 20,000 

21 Asphaltic concrete 
pavement 10cm thick Sq.m. 35 10,000 350,000 

22 Furnish materials and construct expansion 
joints for bridge m. 6 10,000 60,000 

23 Excavate, furnish materials and construct 
reinforced concrete 
class Bs cut off walls CU.m. 19 150,000 2,850,000 

24 Steel ladder rungs Kg. 26 2,000 52,000 
25 Training of employer's Man. 

staff day. 32 100,000 3,200,000 
26 Furnish all materials,construct  and finish complete witp all 

accessories . Control building according to the drawings, specifications 
and to the Lump.
approval of the Engineer Sum. 25,600,000 

total 508,788,234 6,464

 
 

BILL NO.4L MAIN DIVISION STRUCTURE 
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Item 
No. 

Description unit Quantitv Price 
$ 

Amout 
ID 

 
$ 

1 Supply and delivery to   
 site of work in Iraq   
 (CIF) including testing   
 at the manufacture's work   
 of the followings:   
 a. outdoor type-three-phase   
 squirrel cage induction   
 motors as per specifications   
 for:   
 gates of regulator   
 on East Canal No. 2 1,418  2,835
 gates of regulator   
 on West Canal   0
    
 including pushbutton,   
 limit switch, interlocking,   
 selector switch, lamps..etc   
 for:   
 gates of regulator   
 on East Canal No. 2 4,536  9,072
 gates of regulator   
 on West Canal No. 4 4,536  18,144
 c. main electric panel   
 board as per specifications   
 item 1-07 Set 1 28,350  28,350
 d. all cables with   
 joints required for   
 the whole job:   
 H.V cables Lump.  
  Sum.  1,701
 L.V cables Lump.  
  Sum.  6,804
 control cables Lump.  
  Sum.  3,402
 e. earthing system with.   
 all equipments as per Lump.  
 specifications. Sum.  851
 f. lighting system indoor   
 and outdoor including   
 poles, conduits and Lump.  
 other requirements Sum.  10,206
 g. spare parts for 20000   
 hrs. operation for all   
 electrical equipment.   
 a list indicating the   
 quantities required   
 shall be presented by Lump.  
 the tenderer. Sum.  2,268
    
2 Design, fabricate,   
 inspect, test, install   
 and commission motors,   
 panels, switches,   
 fixtures and all other   
 components to complete   
 the electrical system   
 including all related Lump.  
 civil works Sum. 65,000,000 
    
   total 65,000,000 83,633

 
 

BILL NO.4M ELECTRICAL ITEMS FOR DIVISION STRUCTURE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Provide for fees to inspection 
agencies for the inspection of 
materials and equipments at 
manufacturer's  works, to be expended 
as directed by the Engineer for water 
control equipments brought from 
a. BILL NO. 4J ALTERNATIVE 1 Prov. Sum 2,000,000 
b. BILL NO. 4L ALTERNATIVE 1 Prov. Sum 2,000,000 

2 Provide for the supply of special 
tools elF site of work in Iraq, 
brought from Appendix-l for water 
control equipments brought from: 
a. BILL NO. 4J ALTERNATIVE 1 Lump.su 1,000,000 
b. BILL NO. 4L ALTERNATIVE 1 Lump.su 1,500,000 

3 Provide for the supply of spare parts 
elF site of work in Iraq, recommended 
by the manufacturer brought from 
Appendix-2 for water control 
equipments brought form: 
a. BILL NO. 4J ALTERNATIVE 1 Lump.su 5,000,000 
b. BILL NO. 4L ALTERNATIVE 1 Lump.su 5,000,000 

4 Total for other items not included 
above and required to complete the job 
(if any) brought from Appendix-3 for 
water control equipments brought from: 
a. BILL NO. 4J ALTERNATIVE 1 Lump.su 1,500,000 
b. BILL NO. 4L ALTERNATIVE 1 Lump.su 1,500,000 

total 19,500,000 

BILL NO.4O ITEMS FOR WATER CONTROL EQUIPMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OVERALL STRUCTURES 46,332,667,808 1,641,985
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BILL NO.5 COMMON SERVICES 
 
① Equipment for Field Laboratory 

 
Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

General Equipment 
1 Supply and erect .laboratory 

complete and maintain for 
contract duration. Sq.m 250 250,000 62,500,000 

2 Provide for the supply and 
maintenance of additional 
laboratory furniture and Prov. 
equipments Sum 28,350

3 Double wall gravity convection 
laboratory oven 
(Memmert TV40 UL fan circulated). 
: Internal dimensions 40*60*80 
(D*W*H) em. including four 
shelves. No. 2 4,725 9,450

4 Ohaus heavy duty scale 20 kg., 
sens.1 gr. including weight set No. 2 2,835 5,670

5 Ohaus type 310 triple beam 310 
gr. sense 0.01 gr. including 
weight set. No. 2 2,268 4,536

6 Sample divider, slot width 13~m No. 1 851 851
7 Sample divider, slot width 50mm No. 1 851 851
8 Moisture Content tins ~ 65 mm No. 20 4 76
9 Moisture Content tins ~ 90 mm No. 20 4 76

10 Bench mounting mixer. Hobart 
12 littres, cap. 220 VII Phase No. 1 17,010 17,010

11 Round Aluminum scoop, 245*80 
rom (Length *Width) No. 2 57 113

12 Sample container, 0.5 dm3 No. 20 6 113
13 Sample container, 10 dm3 No. 10 17 170
14 Measuring cylinder 25 ml No. 5 23 113
15 Measuring cylinder 100 ml No. 5 28 142
16 Measuring cylinder 500 ml No. 3 57 170
17 Spatula 100 mm blade No. 6 23 136
18 Spatula 200 mm blade No. 4 28 113
19 500 ml bakers pyres No. 3 28 85
20 Oven gloves (asbestos or simila No. 2 90 180
21 stop watch, track master No. 2 227 454
22 Minute timer No. 1 57 57
23 Wash bottle 500 ml.polythene No. 4 17 68
24 Thermometer,range  -5°C to + 15 No. 2 28 57

total 62,500,000 68,840
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

25 Evaporation dish, 150mm No. 2 17 34
26 Evaporation dish, 120mm No. 2 15 30

Classification 
27 Liquid limit device No. 2 737 1,474
28 Revolution counter kit. No. 2 170 340
29 Grooving tool and gauge, ASTM No. 2 85 170
30 Glass plate No. 3 102 306
31 Shrinkage mould No. 2 57 113
32 vernier calipers No. 1 57 57
33 silicon lubricants No. 1 284 284
34 Test form K2 No. 400 2 756

Field Densitv 
35 200 mm Sand pouring cylinder No. 1 567 567
36 200 rom Calibrating container No. 1 567 567
37 Metal tray 500 mm sq., 50 mm No. 

deep with hole ~ 200 rom 2 113 227
38 Test sand, 600/300 micron 

grade, 100 kg No. 1 454 454
39 spatula, hammer chisel, dibber 

tool hand pick, steel pointed 
rod Set 1 454 454

40 Field scale 20 kg. cap. sense 
1 gr. No. 1 1,134 1,134

41 Wooden carrying case No. 1 113 113
42 Super 200 speedy moisture 

tester with chemicals enough 
for 25000 field density tests No. 1 1,701 1,701
Compaction 

43 Standard proctor mould 
cap.1000 cu.cm. No. 2 851 1,701

44 Standard proctor mould 
cap.2150 cu.cm. No. 2 1,701 3,402

45 Ejector No. 2 567 1,134
46 standard hammer (2.5 kg.), 

50mm dia., 300mm drop No. 2 142 284
47 straight edge No. 2 85 170
48 Modified hammer 4.5 kg. ~ 50mm 

450 mm drop. No. 2 142 284
49 Sample tray No. 2 142 284

sieve Analysis 
50 set of 300 mm B.S. Standard 

sieves No. 2 2,268 4,536
51 63 mm, 50 mm, 37.5 mm, 25 mm, 

19 mm, 12.5 mm, 9.5 mm, NO.4, 
No.10, No.40, No.100, No.200 No. 2 2,835 5,670

52 Set of 200 mm, B.S.Sieves: 
6.3 mm to 63 11m. No. 1 1,985 1,985

53 300 mm diameter pan and covet No. 2 227 454
54 200 rom diameter pan and covet No. 2 227 454
55 Sieve brushes No. 2 45 91
56 Endecott sieve shaker No. 1 85 85

Concrete 
57 Curing tank with thermostatic 

heating control. No. 2 2,268 4,536
58 1560 kN cap. compression 

machine single gauge hand 
/ motorized, complete with 
spacers No. 1 5,670 5,670

59 Pair of grips 25 mm. No. 2 567 1,134
60 Slump cone. No. 2 170 340
61 Tamping Rod No. 2 45 91

total 41,083
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

62 Steel Rule No. 2 51 102
63 Base Plate No. 2 74 147
64 Spanner No. 2 23 45
65 Mould oil packed in tin No. 4 57 227
66 Wire Brush No. 2 45 91
67 Cube molds(150*150*150  mm) 3* No. 8 113 907
68 Steel float No. 2 34 68
69 Ladle No. 2 68 136

Soils 
70 Complete set for determination 

of total sulpHate content of 
soil No. 1 11,340 11,340

71 Complete set for determination 
of C.B.R, in situ including 
additional equipment for 
laboratory conversion. No. 1 17,010 17,010

72 Complete set for determination 
of C.B.R, laboratory. No. 1 17,010 17,010

73 Desk, metal, 6 drawers, 
fitted with locks 
(1.50 m * 0.80 m approx.) No. 1 400,000 400,000 

74 Laboratory table, 2 drawers 
fitted with locks 
(1.50 m * 1.00 m approx.) No. 1 800,000 800,000 

75 Work bench, with solid teak 
top (3.00 m * 0.60 m approx.) No. 1 750,000 750,000 

76 Chair, metal, with arms 
upholstered/canned. No. 3 70,000 210,000 

77 stool, drawing office type No. 2 100,000 200,000 
78 cupboard, metal, with 4 shelves 

(0.90m * 0.45m * 1.80m 
approx.) No. 2 400,000 800,000 

79 Filing cabinet, metal with 
3 drawers and suspended 
filing system. No. 2 150,000 300,000 

80 Benching and shelving m 7 25,000 175,000 
81 Air conditioning units, 

complete. No. 2 1,000,000 2,000,000 
Wash-basin, including water 

82 container of 50 gallon 
capacity. No. 1 100,000 100,000 

83 Waste-paper basket No. 2 3,000 6,000 
84 , Sundry office items: Blank 

and lined paper, test forms, 
pencils, stapling machine Lump
etc. Sum 800,000 800,000 

85 First-aid kit. No. 1 5,000 5,000 
86 Electronic Calculator, 

Hewle~t Pakcard Hp-B1, or 
similfar approved. No. 2 50,000 100,000 

87 Laboratory clothing set. No. 2 25,000 50,000 
88 Towels. No. 2 5,000 10,000 
89 Plastic or rubber gloves 

(Pair). No. 4 5,000 20,000 
90 Fire extinguisher 

(including refills) for Lump
chemical fires (Two units). Sum 500,000 

total 7,226,000 47,084
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Supply surveying instruments and equipments. 
a. Theodolite, wild T2 or 
similar approved complete 
with tripod carrying 
case and all accessories. No. 2 2,268 4,536
b. Distomat, wild D15 with 
accessories No. 1 2,835 2,835
c. Level, wild NAK2 automatic 
level, or similar 
approved complete with 
tripod carrying case 
and all accessories. No. 2 1,890 3,780
d. Levelling staff, engine 
divided 4 m long floding, 
including staff 
level. No. 4 1,021 4,082
e. Ground plate for setting 
up staffs. No. 4 113 454
f. Steel tape, 50 m long. No. 10 170 1,701
g. Cloth tape, 30 m long. No. 10 113 1,134
h. Ranging rod, 30 m long. No. 25 57 1,418
i. Arrow, 40 cm long. No. 25 28 709
j. Conical plummet, 500 
gr. weight. No. 4 28 113
k. S7eel straight edge, 
1 m long. No. 4 57 227
1. Aluminum spirit 
level, 1 m long. No. 2 85 170
m. Flexible steel rule, 
5 m long. No. 20 19 378
n. Mason string line, 
50 m long. No. 20 198 3,969
o. Concrete thermometer No. 2 57 113
p. Micrometer least count 
0.1 mm. No. 2 170 340
q. optical square. No. 2 2,835 5,670
r. Hammer, 3 kg. weight. No. 2 85 170
s. Wooden pegs. No. 300 2 567
t. Steel pegs. No. 150 17 2,552
u. High rubber boots. No. 20 57 1,134
v. Safety Helmets. No. 20 57 1,134
w. Large sun umbrella 
for survey. No. 4 284 1,134
x. Workers gloves. No. 10 6 57
y. Thermometer maximum 
and mlnimum gradated 
in DC and OF No. 4 57 227
Maintain surveying lnstruments 

2 and equipments. Month 48 227 10,886

total 49,490
Provide for the supply and maintenance 
of additional survey instrument Prov. 
and equipment Sum 17,010

Provide team of surveyors 
(Consisting of 5 men) for Team
assistance of Engineers. Month 12 3,000,000 36,000,000 

total 36,000,000 66,500

OVERALL COMMON SERVICES 105,726,000 223,506

② Surveying Instrument and Equipment 
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(2) Contract No. SJ-2A  (Tunnel on feeder canal)  
No Description I.D $ 

1 BILL NO.1  ADMINISTRATIVE  ITEMS 167,200,000 

2 BILL NO.2  EARTHWORKS 55,317,847,000 

3 BILL NO.3  DRILLING AND GROUTING 33,262,982,000 

4 BILL NO.4  CONRETE 68,061,362,000 3,071,250

5 BILL NO.5  METALWORKS 75,501,000 3,402,000

6 BILL NO.5A ELECTRICAL WORKS 96,390

7 BILL NO. 6  COMMON SERVICES 44,681,000 93,988

TOTAL COST OF CONTRACT SJ-2A 156,929,573,000 6,664,000
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BILL NO.1 ADMINISTRATIVE ITEMS 

 

Item 
No. 

Description Unit Quantitv Price 
I.D 

Amou
t 

Amou
t 

    
1 Dayworks Prov.  

  sum 55,000,000  
2 Provision for reimbursemt for Prov.  

 telefone and telegrams charges sum 2,200,000  
3 Aditional works Prov.  

  sum 110,000,000  
    
    
   TOTAL 167,200,000  
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Item 
No. 

Description unit Quantitv Price 
I.D 

Amout 
I.D 

Amout 
$ 

1 Underground  excavation for 
tunnel and shafts Cu.m 1,128,000 26,550 29,948,400,000 

2 Shatcrete/gunite  in tunnel and 
shafts and onslopes Cu.m 43,309 127,440 5,519,311,704 

3 Provide and install rock bolts of 
25mm diameter of lengths: 
a. 3 meters No. 30,160 31,860 960,897,600 
b. 4 meters No. 51,883 42,480 2,203,989,840 

4 Provide and install wiremesh in 
tunnel and shafts and on slopes Ton 837 1,911,600 1,599,571,520 

5 Provide and install steel ribs 
including lashing,bolts,baseplates 
and spacers in tunnel and 
portals Ton 1,130 2,124,000 2,400,120,000 

6 Overhaul over 1000m. CU.m.
. x km. 1,128,000 1,000 1,128,000,000 

7 Others Set 1 11,557,556,000 
7-1 Common excavation in portal and 

transition area Cu.m
7-2 Rock excavation in portal 

and transition area Cu.m
7-3 Well compacted free drainage 

backfill Cu.m
7-4 Provide and install prestressed 

rock anchors of lengths: 
a. 4.5 meters No. 
b. 6 meters No. 

7-5 Prvide and install steel lagging Sq.m
7-6 Furnish materials and construct 

complete under-drainage  system 
at inlet and outlet including conc- 
rete class AS manholes,ladder 
rungs,steel  cover,PVC solid and 
perforated pipes,filter material, 
furnishing and installing two 
submersible  pumps of 250 L/S 
capacity compete with dischsrge 
pipes and all other works necessary 
to complete the works according to the 
drawings,specifications and to the Lump
approval of the Engineer. sum

TOTAL 55,317,847,000 -

BILL NO.2 EARTHWORKS 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

1 Drilling of 76mm dia. 
grout holes upto 15m 
depth in tunnel and 
shafts m. 298,012 63,720 18,989,324,640 

2 Drive exploratory adit of 
2 meters by 3 meters Prov. Sum 169,920,000 

3 Others Set 1 14,103,737,000 
3-1 sulphate resisting 

portland cement(type-v) Ton
3-2 Wash and pressure washing 

of grout holes in tunnel 
and shafts Houre

3-3 Provide bentonite for 
grouting Ton

3-4 Provide sodium silicate 
for grouting Ton

3-5 Provide sand for grouting Ton
3-6 Provide embedded pipe system 

for contact grouting Kg 
3-7 Batch, mix and inject grout Cu.m.
3-8 Drill Drain holes, from 

tunnel and shafts 
surfaces m. 

3-9 Provide and install pvc 
strainer in drain holes, 
75 mm dia. m. 

3-10 Boring of 30 cm dia. Hole 
by percussions to a 
length of 20 m. m. 

3-11 Carry out water pressure 
and permeability tests in 
drill and bore holes No. 

3-12 Excavation of test pits Cu.m
3-13 Core drilling from inside 

the tunnel and shafts m 

TOTAL 33,262,982,000 -

BILL NO.3 DRILLING AND GROUTING 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

1 Furnish and install 
polyvinylchoride  waterstop Cu.m. 25,000 66 1,653,750

2 Concrete class As 
underground  works in: 
a.tunnel lining Cu.m. 226,000 175,230 39,601,980,000 

3 membrane sealing behind 
concrete lining' Sq.m. 75,000 19 1,417,500

4 Others Set 1 28,459,382,000 
4-1 steel reinforcement Cu.m.
4-2 Concrete class As 

underground  works in: 
b.rock overbreak Cu.m.
c.tunnel portals Ton
d.ventilation  shafts Cu.m.

4-3 Concrete in tunnel 
transition structure Cu.m.

4-4 Dental concrete Cu.m.
4-5 Fill concrete Cu.m.

TOTAL 68,061,362,000 3,071,250

BILL NO.4 CONCRETE 
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Item 
No. 

Description unit Quantitv Price Amout 
ID 

Amout 
$ 

1 steel grated cover for 
shafts Sq.m 20 1,062,000 21,240,000 

2 Furnish and install 
complete access landers 
and platforms for shafts No. 3 1,500,000 4,500,000 

3 steel ladders complete 
including safety cage m. 270 159,300 43,011,000 

4 Fence around shaft 
entrance including gate 
in fence complete m. 50 15,000 750,000 

5 Furnish and install 
complete galvanized steel 
railing at transitions m 60 100,000 6,000,000 

6 Furnish, install in 
complete working order, 
test and commission 
lifting and lowering 
devices in the tunnel 
below the shafts Provo
openings. Sum. 3,402,000

TOTAL 75,501,000 3,402,000

 
BILL NO.5 METAL WORKS 
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Item 
No. 

Description unit Quantitv Price Amout 
ID 

Amout 
$ 

1 Design, furnish, install, 
fabricate, test and 
commission electrical 
system in each shaft 
comprising switchboard 
containing two circuit 
breakers, one feeding 
minimum illumination of 
200 lux along the shaft 
and socket outlet at the 
end of the shaft, and the 
other feeding control 
board of the lifting and 
lowering device, including 
cables, connections and 
all other requirements to Lump.
complete the works. Sum 68,040

2 Furnish, test and 
commission mobile diesel 
generator having rated 
power of 28 kw for feeding 
the electrical system. No. 28,350

TOTAL 96,390

BILL NO.5A ELECTRICAL WORKS 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

General Equipment 
1 Supply and erect .laboratory 

complete and maintain for 
contract duration. Sq.m 150 250,000 37,500,000 

2 Provide for the supply and 
maintenance  of additional 
laboratory furniture and Prov.
equipments Sum 28,350

3 Double wall gravity convection 
laboratory oven 
(Memmert TV40 UL fan circulated). 
: Internal dimensions 40*60*80 
(D*W*H) em. including four 
shelves. No. 2 4,725 9,450

4 Ohaus heavy duty scale 20 kg., 
sens.1 gr. including weight set. No. 2 2,835 5,670

5 Ohaus type 310 triple beam 310 
gr. sense 0.01 gr. including 
weight set. No. 2 2,268 4,536

6 Sample divider, slot width 13~m No. 1 851 851
7 Sample divider, slot width 50mm No. 1 851 851
8 Moisture Content tins ~ 65 mm No. 20 4 76
9 Moisture Content tins ~ 90 mm No. 20 4 76

10 Bench mounting mixer. Hobart 
12 littres, cap. 220 VII Phase No. 1 17,010 17,010

11 Round Aluminum scoop, 245*80 
rom (Length *Width) No. 2 57 113

12 Sample container, 0.5 dm3 No. 20 6 113
13 Sample container, 10 dm3 No. 10 17 170
14 Measuring cylinder 25 ml No. 5 23 113
15 Measuring cylinder 100 ml No. 5 28 142
16 Measuring cylinder 500 ml No. 3 57 170
17 Spatula 100 mm blade No. 4 23 91

TOTAL 37,500,000 67,781

BILL NO.6 COMMON SERVICES 
 
① Equipment for Field Laboratory 

. 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

18 Spatula 200 mm blade No. Nill 28
19 500 ml bakers pyres No. 3 28 85
20 Oven gloves (asbestos or similar) No. 2 170 340
21 stop watch, track master No. 2 227 454
22 Minute timer No. 1 57 57
23 Wash bottle 500 ml.polythene No. 4 17 68
24 Thermometer,range  -5°C to + 150 C No. 2 28 57
25 Evaporation  dish, 150mm No. Nill 
26 Evaporation  dish, 120mm No. Nill 

sieve Analysis 
27 set of 300 mm B.S. Standard 

sieves No. 1 2,835 2,835
28 63 mm, 50 mm, 37.5 mm, 25 mm, 

19 mm, 12.5 mm, 9.5 mm, NO.4, 
No.10, No.40, No.100, No.200 No. 2 2,835 5,670

29 Set of 200 mm, B.S.Sieves: 
6.3 mm to 63 11m. No. 2 198 397

30 300 mm diameter pan and covet No. 2 227 454
31 200 rmm diameter pan and covet No. 2 227 454
32 Sieve brushes No. 2 45 91
33 Endecott sieve shaker No. 1 85 85

Concrete 
34 Curing tank with thermostatic 

heating control. No. 2 2,268 4,536
35 1560 kN cap. compression 

machine single gauge hand 
/ motorized, complete with 
spacers No. 1 5,670 5,670

36 Portable core drill, air operated, 
complete with barrels and 
couplings No. 1 1,701 1,701

37 Pair of grips 25 mm. No. 2 567 1,134
38 Slump cone. No. 2 170 340
39 Tamping Rod No. 2 45 91
40 Steel Rule No. 2 34 68
41 Base Plate No. 2 74 147
42 Spanner No. 2 23 45
43 Mould oil packed in tin No. 4 57 227
44 Wire Brush No. 2 45 91
45 Cube molds(150*150*150  mm) 3* No. 8 113 907
46 Steel float No. 2 34 68
47 Ladle No. 2 68 136
48 Desk, metal, 6 drawers, 

fitted with locks 
(1.50 m * 0.80 m approx.) No. 1 400,000 400,000 

49 Laboratory table, 2 drawers 
fitted with locks 
(1.50 m * 1.00 m approx.) No. 1 800,000 800,000 

50 Work bench, with solid teak 
top (3.00 m * 0.60 m approx.) No. 1 750,000 750,000 

51 Chair, metal, with arms 
upholstered/canned. No. 3 70,000 210,000 

TOTAL 2,160,000 26,207
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

52 stool, drawing office type No. 2 100,000 200,000 
53 cupboard, metal, with 4 shelves 

(0.90m * 0.45m * 1.80m 
approx.) No. 2 400,000 800,000 

54 Filing cabinet, metal with 
3 drawers and suspended 
filing system. No. 2 150,000 300,000 

55 Benching and shelving m. 7 25,000 175,000 
56 Air conditioning units, 

complete. No. 2 1,000,000 2,000,000 
57 Wash-basin,  including water 

container of 50 gallon 
capacity. No. 1 100,000 100,000 

58 Waste-paper  basket No. 2 3,000 6,000 
59 , Sundry office items: Blank 

and lined paper, test forms, 
pencils, stapling machine Lump
etc. Sum 800,000 

60 First-aid kit. No. 1 50,000 50,000 
61 Electronic Calculator, 

Hewle~t Pakcard Hp-B1, or 
similfar approved. No. 2 5,000 10,000 

62 Laboratory clothing set. No. 2 25,000 50,000 
63 Towels. No. 2 5,000 10,000 
64 Plastic or rubber gloves 

(Pair). No. 4 5,000 20,000 
65 Fire extinguisher 

(including refills) for Lump
chemical fires (Two units). Sum 500,000 

TOTAL 5,021,000 

OVERALL COMMON SERVICES 44,681,000 93,988
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(4) Contract No. SJ-3  (CANALS,ROADS AND NETWORKS -EAST CANAL-)  
 

 

Item Description Unit Quantity Rate ID ID $ 
1 BILL No.1 ADMINISTRATIVE ITEMS 701,582,000

  
2 BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND 55,205,938,000 6,252,000 

  
3 BILL No.3 ROADS 39,927,700,000

  
4 BILL No.4 STRUCTURES 5,092,380,000 69,000 

  
5 BILL No.5 COMMON SERVICES 105,726,000 224,000 

  
  
  
  
 OVERALL COST OF CONTRACT NO. SJ-3A 101,033,326,000 6,545,000 
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No.  
BILL NO.1 ADMINISTRATIVE ITEMS 701,582,000

  
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES

2A CANALS AND DRAINS 
2A1 Canal excavation、else 5,147,883,000

2A2 canal,Membrane lining、Joint filler and sealant 6,719,716,000 2,942,000

2B FLUMES 1,398,757,000

2C PIPES AND VALVES 41,801,822,000 3,310,000

2D DROP STRUCTURE ON DRAINS 137,760,000
  sub total 55,205,938,000 6,252,000

  
BILL NO. 3 ROADS 39,927,700,000

  
BILL No.4 STRUCTURES 

4A CULVERT 2,092,016,000 44,000

4B ROAD  CROSSING 264,943,000

4C SIDE ESCAPE/HEAD REGULATOR AT Km 13.00 175,726,000 4,000
4D REGULATOR AT Km 13.00 177,728,000 5,000
4E HEAD REGULATOR/CROSS REGULATOR ON BRANCHES 94,489,000 3,000
4F TURNOUT BOXES AND STRUCTURES ON BRANCH 114,916,000
4G TURNOUT BOXES AND STRUCTURES ON LATERAL 212,231,000
4H TRANSITION BOXES, TRANSITION/DROP, TRANSITION/SYPHONE AND BENDING STRUCTURES ON LATERALS AND SYPHONE 

ON WATERCOURSES
209,185,000

4I SPILLWAY ON BRANCHE (ED) AND FLUMES 365,356,000
4J DROP STRUCTURES ON WATERCOURSES 336,652,000
4K DROP STRUCTURES 818,686,000 11,000
4L SIDE ESCAPE AT Km. 17.9 AND BRANCH CANAL ED 152,297,000 2,000
4 FOOT BRIDGE 53,155,000
4N ITEMS FOR WATER CONTROL EQUIPMENT 25,000,000

  sub total 5,092,380,000 69,000

  
BILL N.5 COMMON SERVICES 105,726,000 224,000

  
  
 OVERALL COST OF CONTRACT NO. SJ-3A total 101,033,326,000 6,545,000
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(5) Contract No. SJ-3B  (PHASE 1-WEST CANAL-)  
 

Item Description Unit Quantity Rate ID ID $ 
BILL No.1 ADMINISTRATIVE ITEMS 621,865,000

  
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 57,499,732,000 11,102,000

  
BILL No.3 ROADS 21,549,360,000

  
BILL No.4 STRUCTURES 9,788,822,000 182,000

  
BILL N.5 COMMON SERVICES 105,726,000 224,000

  
  
  
  
 OVERALL COST OF CONTRACT NO. SJ-3B PHASE 1 89,565,505,000 11,508,000
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No.  
BILL NO.1 ADMINISTRATIVE ITEMS 621,865,000

  
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES

2A CANALS AND DRAINS 
2A1 Canal excavation、else 40,755,771,000 2,881,000

2A2 canal,Membrane lining、Joint filler and sealant 11,069,279,000 5,888,000

2B FLUMES 3,295,250,000

2C PIPES AND VALVES 2,193,529,000 185,000

2D UPVC PIPES AND VALVES 185,903,000 2,148,000

  sub total 57,499,732,000 11,102,000

  
BILL NO. 3 ROADS 21,549,360,000

  
BILL No.4 STRUCTURES 

4A CROSS CULVERTS 3,797,889,000 70,000

4B ROAD  CROSSING 312,078,000

4C VEHICLE BRIDGE ON MAIN CANAL 197,311,000 13,000

4D Head Regulator on Main Canal at kms 4.05, 13.97 and 18.27 201,229,000 7,000
4E Cross Regulator on Main Canal at km 9.86 and side Escape/Cross Regulator on Main canal at km 18.6 622,725,000 7,000
4F Head Regulators/cross Regulator on Br 834,115,000 53,000
4G DROP STRUCTURES ON DRAINS 87,438,000
4H FOOT BRIDGES ON MAIN AND BRANCH 160,809,000
4I DROP STRUCTURES ON BRANCH CANAL 1,440,474,000 32,000
4J TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS 314,869,000
4K TURNOUT BOXES AND STRUCTURES ON LATERALS 407,449,000
4L TRANSITION BOXES, TRANSION/DROP, TRANSITI(BENDING STRUCTURES ON LATERALS AND SIPHONS ON 

WATERCOURSES 466,809,000

4 SPILLWAY ON FLUMES 86,450,000
4N DROP STRUCTURES ON WATER COURSES 784,677,000
4O ITEMS FOR WATER CONTROL EQUIPMENTS 74,500,000

  sub total 9,788,822,000 182,000

  
BILL N.5 COMMON SERVICES 105,726,000 224,000

  
  
 OVERALL COST OF CONTRACT NO. SJ-3B PHASE 1 total 89,565,505,000 11,508,000
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(6) Contract No. SJ-3B  (PHASE 2-WEST CANAL-)  
 

Item Description Unit Quantity Rate ID ID $ 
BILL No.1 ADMINISTRATIVE ITEMS 582,391,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 83,487,306,000 12,659,000

BILL No.3 ROADS 23,818,395,000

BILL No.4 STRUCTURES 9,172,427,000 168,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVERALL COST OF CONTRACT NO. 3B PHASE 2 117,166,245,00 13,051,000
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No. 
BILL NO.1 ADMINISTRATIVE ITEMS 582,391,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES
2A CANALS AND DRAINS 

2A1 Canal excavation、else 60,084,021,000 3,590,000
2A2 canal,Membrane lining、Joint filler and sealant 16,004,069,000 5,531,000

2B FLUMES 3,013,306,000
2C PIPES AND VALVES 4,064,149,000 173,000
2D UPVC PIPES AND VALVES 267,653,000 3,365,000
2E DROP STRUCTURES ON DRAINS 54,108,000

sub total 83,487,306,000 12,659,000

BILL NO. 3 ROADS 23,818,395,000

BILL No.4 STRUCTURES 
4A CROSS CULVERTS 5,009,623,000 83,000
4B ROAD CROSSINGS 325,850,000
4C Head Regulator/Cross Regulator on Main Canal at kms (39.05 and 48.08) 260,733,000 7,000
4D Head Regulator on Main Canal at kms 28.18, 35.27, 44.62 and 48.06 153,367,000 9,000
4E Cross Regulator on Main Canal at km 28.5 and side Escape/Cross Regulator on Main canal at km 44.3 390,140,000 6,000
4F Head Regulators/cross Regulator on Branches WF and WH 234,373,000 15,000
4G side Escape on Main Canal at Km. 28.4 95,407,000 1,000
4H Head Regulator/cross Regulator on Lateral WFC 11,155,000
4I VEHICLE BRIDGE ON MAIN CANAL 462,383,000 31,000
4J TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS 267,924,000
4K TURNOUT BOXES AND STRUCTURES ON LATERALS 271,259,000
4L TRANSITION BOXES, TRANSION/DROP, TRANSITI(BENDING STRUCTURES ON LATERALS AND 

SIPHONS ON) 
508,265,000

4 SPILLWAY ON FLUMES 85,734,000
4N DROP STRUCTURES ON WATER COURSES 353,945,000
4O DROP STRUCTURES ON BRANCH CANALS 572,315,000 16,000
4P FOOT BRIDGE ON MAIN AND BRANCH CANALS 121,204,000
4Q TEMS FOR WATER CONTROL EQUIPMENTS 48,750,000

sub total 9,172,427,000 168,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVER ALL COST OF CONTRACT SJ-3B PHASE 2 total 117,166,245,000 13,051,000
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(7) Contract No. SJ-3B  (PHASE 3-WEST CANAL-)  
 

Item Description Unit Quantity Rate ID ID $ 
BILL No.1 ADMINISTRATIVE ITEMS 676,956,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 54,076,885,000 4,894,000

BILL No.3 ROADS 24,263,755,000

BILL No.4 STRUCTURES 6,278,918,000 111,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVER ALL COST OF CONTRACT SJ-3B PHASE 3 85,402,240,000 5,229,000
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No. 
BILL NO.1 ADMINISTRATIVE ITEMS 676,956,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES
2A CANALS AND DRAINS 

2A1 Canal excavation、else 31,399,186,000 1,100,000
2A2 canal,Membrane lining、Joint filler and sealant 10,124,271,000 3,062,000

2B FLUMES 4,276,360,000
2C PIPES AND VALVES 8,277,068,000 732,000

sub total 54,076,885,000 4,894,000

BILL NO. 3 ROADS 24,263,755,000

BILL No.4 STRUCTURES 
4A CROSS CULVERTS 2,182,431,000 41,000
4B ROAD  CROSSING 638,078,000
4C Head Regulator/Cross Regulator on Main Canal at kms (56~47, 65.5, 74.8 and HR/SE/CR at km 7 6 15,000
4D Head Regulator on Main Canal at kms 54.0, 61.2 and 68.1 117,012,000 8,000
4E Head Regulator/cross Regulator on Branches WL, WP and WQ 441,799,000 38,000
4F Head/Cross Regulator on Lateral WQC 16,610,000
4G DROP STRUCTURES ON DRAINS 114,467,000
4H DROP STRUCTURES ON BRANCHES 395,521,000 9,000
4I FOOT BRIDGES ON MAIN AND BRANCH CANALS 84,859,000
4J TURNOUT BOXES AND STRUCTURES ON BRANCH 120,717,000
4K TURNOUT BOXES AND STRUCTURES ON LATERALS 526,917,000
4L TRANSITION BOXES, TRANSION/DROP, TRANSITION/SYPHON,BENDING STRUCTURES ON LATERALS AND SIPHONS ON 

WATERCOURSES
442,703,000

4 SPILLWAY ON FLUMES 94,474,000
4N DROP STRUCTURES ON WATER COURSES 553,235,000
4O ITEMS FOR WATER CONTROL EQUIPMENTS 53,500,000

sub total 6,278,918,000 111,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVER ALL COST OF CONTRACT SJ-3B PHASE 3 total 85,402,240,000 5,229,000
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(8) Contract No. SJ-5  (PUMP HOUSES FO SPRINKLER SYSTEMS)  
 

No Description Unit Quantity Rate ID ID Rate $ $ 
1 BILL No.1 ADMINISTRATIVE ITEMS % 1.62% 122,546,000  

   
2 BILL No.2 CIVIL WORKS ha 119,000 60,526 7,202,594,000 3.1 369,000

   
3 BILL No.3 MECHANICAL WORKS ha 119,000 3,033 360,927,000 241.2 28,703,000

   
4 BILL No.4 ELECTRICAL WORKS ha 119,000 338.6 40,293,000

   
5 BILL No.5 COMMON SERVICES 105,726,000  223,666

   
   
   
   
 TOTAL COST OF CONTRACT NO. SJ-5 7,791,793,000  69,589,000
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(8) Contract No. SJ-6  (SPRINKLER SYSTEMS)  
 

No Description Unit Quantity Rate ID ID Rate $ $ 
1 BILL No.1 ADMINISTRATIVE ITEMS 162,892,000  

  48.8%  
 SPRINKLER MACHINE  

2 BILL No.2 - EAST CANAL AREA ha 33,800 2,805 94,809,000
   

3 BILL No.3 - WEST CANAL AREA ha 85,200 2,805 238,986,000
   

4 BILL No.4 - PUMPED CANAL AREA ha 0 2,805 0
   
   
 TOTAL COST OF CONTRACT NO.SJ-6 119,000 162,892,000  333,795,000
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D-3  Construction cost  (Scenario 2 : Q=60m3/sec) 

(1) Summary of bills of quantity 
 

Ｎo   ID $ 

    

1 CONTRACT NO. SJ-1 FEEDER CANAL 112,193,014,000 7,934,000

2 CONTRACT NO. SJ-2A TUNNEL ON FEEDER CANAL 134,776,504,000 6,333,000

3 CONTRACT NO. SJ-3A CANALS, ROADS AND NETWORKS(EAST CANAL) 101,033,326,000 6,545,000

4 CONTRACT NO. SJ-3B: CANALS, ROADS AND NETWORKS(WEST CANAL)  

5 PHASE 1  81,626,714,000 10,255,000

6 PHASE 2  70,243,332,000 6,329,000

7 PHASE 3  - -

8 CONTRACT NO. SJ-3C CANALS, ROADS AND NETWORKS(PUMPED CANAL) - -

9 CONTRACT NO. SJ-4 PUMPING STATION ON WEST CANAL - -

10 CONTRACT NO. SJ-5 PUMP HOUSES FOR SPRINKLER SYSTEMS 5,712,033,000 50,819,000

11 CONTRACT NO. SJ-6 SPRINKLER SYSTEMS 118,815,000 243,474,000

12 CONTRACT  NO.SJA POWER AND PUMPING STATION  90,000,000

  ELECTRICAL SUPPLY SYSTEM 36,000,000,000 

    

    

  TOTAL COST OF THE PROJECT 541,703,738,000 421,689,000

    

    

    

    

    

 



 
 

D - 95 
 

No Description I.D $
1 BILL NO. 1 ADMINSTRATIVE 111,000,000 

2 BILL NO. 2 CANALS AND 72,194,799,000 5,532,000

3 BILL NO. 2A ROAD CROSSING ON DIVERSION CHANNEL  DF 10600 
DF 10600 14,369,690 454

4 BILL NO. 3 ROADS 1,517,825,000 803,250

5 BILL NO. 4 STRUCTURES 38,249,293,908 1,374,606

6 BILL NO. 5 COMMON SERVICES 105,726,000 223,506

TOTAL COST OF CONTRACT SJ-1 112,193,014,000 7,934,000

 (2) Contract No. SJ-1  (Feeder canal)  
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Item 
No. 

Description unit Quantitv Price 
I.D 

Amout 
I.D 

Amout 
$ 

1 Dayworks Prov. 10,000,000 
sum 

2 Provision for reimbursemt for Prov. 
telefone and telegrams charges sum 1,000,000 

3 Aditional works Prov. 
sum 100,000,000 

TOTAL 111,000,000 

 
BILL NO.1 ADMINISTRATIVE ITEMS 
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Item 
No. 

Description unit Quantitv Price 
I.D 

Amout 
I.D 

Amout 
$ 

1 Canal excavation: 
a. common excavation CU.m. 9,273,710 3,186 29,546,040,060 
b. rock excavation Cu.m. 817,378 10,620 8,680,553,723 

2 Drain common excavation 
for: 
a.diversion channels Cu.m. 207,811 800 166,248,800 
b.remodlling of existing 
drains CU.m. 85,202 600 51,121,200 

3 Borrow excavation CU.m. 1,593,316 600 955,989,882 
4 Overhaul between 500m. 

and 1000m. CU.m. 500,000 1,000 500,000,000 
5 Overhaul over 1000m. CU.m.

. x km. 10,141,303 1,000 10,141,303,000 
6 Forming of embankments 

for canal and drains: 
a. from canal and 
drains excavation CU.m. 1,746,969 1,500 2,620,453,500 
b. from borrow excavation CU.m. 1,593,316 1,600 2,549,306,352 

7 Replacement of unsuitable 
materials below 
formation level CU.m. 103,905 3,000 311,715,000 

8 Concrete class Bs for 
canal lining 10cm thick Sq.m. 873,970 15,930 13,922,342,100 

9 Membrane lining Sq.m. 958,849 6 5,436,674
10 Joint filler and sealant 

for canal lining m. 766,862 3,000 2,300,586,000 

Underdrainage system 
11 Trench excavation to 

lines and levels shown Cu.m. 3,555 1,000 3,554,500 
12 Furnish and install tile 

pipes of 150mm dia. m. 25,391 15,000 380,865,000 
13 Gravel material CU.m. 3,555 12,000 42,654,000 
14 Furnish and install 

filter cloth ICI terram 
140 gm/sq.m minimum Sq.m. 4,266 1,000 4,265,500 

15 Furnish, install and 
fabricate complete flap 
valve NEANE or equivalent 
including furnishing and 
installing perforated 
plastic pipe of 40rnrndia. 
with plastic end cap 
and as shown on the 
drawings. No. 1,010 95 95,445

16 Furnish materials and 
construct expansion 
joints between canal 
lining and structures. m. 1,780 10,000 17,800,000 

TOTAL 72,194,799,000 5,532,000

BILL NO.2 CANALS AND DRAINS 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Cornmon excavation Cu.m. 120 6,372 764,640 
2 Compacted fill above 

natural ground level Cu.m. 19 2,000 38,000 
3 Replacement of materials 

below foundations Cu.m. Nil 
4 Blinding concrete class 

Ds Cu.m. 4 159,300 637,200 
5 Concrete class Bs for: 

a. foundations Cu.m. 14 169,920 2,378,880 
b. walls Cu.m. 17 175,230 2,978,910 
c. slab . Cu.m. 7 175,230 1,226,610 

6 steel reinforcement Ton. 4 1,062,000 4,248,000 
7 Water proofing compounds Sq.m. 104 10,620 1,104,480 
8 Water stop: 

a. rubber m. 8 57 454
b. metal of 200mm width m. 17 58,410 992,970 

TOTAL 14,369,690 454

 

ROAD CROSSING ON DIVERSION CHANNEL DF 10600 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Replacement of unsuitable Cu.m. 7,500 3,000 22,500,000 
material below 
formation level 

2 Sub-base course Cu.m. 19,320 3,000 57,960,000 
3 Base course Cu.m. 9,180 4,000 36,720,000 
4 Granular materials for 

road shoulders Cu.m. 103,370 3,000 310,110,000 
5 Asphaltic concrete 

pavement: 
a. base course 65 mm 
thick Sq.m. 57,960 7,500 434,700,000 
b. wear course 35 mm 
thick Sq.m. 56,350 5,000 281,750,000 

6 Tack coat Sq.m. 57,960 1,500 86,940,000 
7 Prime coat Sq.rn. 61,180 1,500 91,770,000 
8 Cutback asphalt Sq.m. 370,750 500 185,375,000 
9 Guard rail for roads m. 2,500 321 803,250

10 Furnish all materials, 
construct and complete 
paved roads connecting 
the canal roads with 
the local existing Provo 
roads. Sum. 10,000,000 

TOTAL 1,517,825,000 803,250

 
BILL NO.3 ROADS 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation CU.m. 37,132 6,372 236,605,104 
2 Compacted fill above   

 natural ground level Cu.m. Nil  
3 Replacement of materials   

 below foundation level Cu.m NIL  
4 Blinding concrete class   

 Ds Cu.m 1,914 159,300 304,900,200 
5 structural concrete   

 class Bs for:   
 a. foundations Cu.m 9,229 169,920 1,568,191,680 
 b. walls Cu.m 8,593 175,230 1,505,751,390 
 c. slabs Cu.m 7,672 175,230 1,344,364,560 

6 steel reinforcement Ton 3,001 1,062,000 3,187,062,000 
7 Water proofing compound Sq.m 38,981 10,620 413,978,220 
8 Water stop:   

 a. rubber m. 981 57  55,623
 b. metal of 200mm width m. 8,110 58,410 473,705,100 

9 Filler and sealant for   
 expansion joints m. 981 8,000 7,848,000 

10 Riprap protection Cu.m 5,811 25,000 145,275,000 
11 Filter material under   

 riprap protection Cu.m 2,644 20,000 52,880,000 
12 Filter material for   

 drainage behind retaining   
 walls Cu.m. 49 22,000 1,078,000 

13 Furnish and install PVC   
 drain pipes/of 150mm   
 diameter. m. 73 3,000  
    
   total 9,241,639,254 55,623

 

 
BILL NO.4A CULVERTS 
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Item 
No. 

Description unit Quantitv Price Amout  
1 Common excavation Cu.m. 1,156 6,372 7,366,032 
2 Compacted fill above 

natural ground level Cu.m. 359 2,000 718,000 
3 Replacement of materials 

below foundation level Cu.m. Nil 
4 Blinding concrete class 

Ds Cu.m. 22 159,300 3,504,600 
5 Concrete class Bs for: 

a. foundations Cu.m. 215 169,920 36,532,800 
b. piers and abutments Cu.m. 22 175,230 3,855,060 
c. beams Cu.m. 14 175,230 2,453,220 

6 Concrete class B for 
bridge slab Cu.m. 25 160,000 4,000,000 

7 Steel reinforcement Ton. 29 1,062,000 30,798,000 
8 Precast presstressed 

girders m. 215 300,000 64,500,000 
9 Water proofing compound Sq.m 467 10,620 4,959,540 

10 Handrail type 2 m. 215 5,000 1,075,000 

total 159,762,252 

 
 

 
BILL NO.4B FOOTBRIDGE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amou
t 

 
$ 

1 Common excavation Cu.m. 682 6,372 4,345,704 
2 compacted fill above   

 natural ground level Cu.m. 646 2,000 1,292,000 
3 Replacement of materials   

 below foundation level Cu.m. Nil  
4 Blinding concrete class   

 Ds Cu.m. 36 100,000 3,600,000 
5 Concrete class Bs for:   

 a. foundations Cu.m. 222 169,920 37,722,240 
 b. wing walls Cu.m. 12 175,000 2,100,000 
 c. piers Cu.m. 69 185,000 12,765,000 
 d. beams and diaphragm Cu.m. 137 185,850 25,461,450 
 e. retaining walls Cu.m. 28 175,000 4,900,000 

6 Concrete class B for   
 bridge deck slab Cu.m. 282 160,000 45,120,000 

7 steel reinforcement Ton. 113 1,062,000 120,006,000 
8 Precast prestressed   

 girders m. 1,977 300,000 593,100,000 
9 Asphaltic concrete   

 pavement of 10 cm thickness Sq.m. 767 10,000 7,670,000 
10 Water proofing compound Sq.m. 613 10,620 6,510,060 
11 Furnish materials and  

 construct expansion  
 joints complete including  
 jointing strip, synthetic  
 mortar filling and  
 reinforcement for:  
 a. carrl.age way m. 65 567  36,855
 b. foot path m. 29 284  8,222

12 Elastomeric bearing  
 blocks (156x206x40mm) No. 242 284  68,607

13 Furnish and install PVC  
 pipes of:  
 a. 125mm. diameter for  
 cable pipes m. 331 5,000 1,655,000 
 b. 35mm. diameter for  
 use in approach slab m. 32 2,000 64,000 
 c. 150mm diameter m. 16 6,000 96,000 

14 Hot dipped galvanized  
 bars of 25 rom diameter m. 145 25,000 3,625,000 

15 Handrail type 1 m. 186 7,000 1,302,000 
16 Precast concrete kerb  

 units (40x20)cm m. 36 25,000 900,000 
17 Precast concrete approach  

 slab units, (49x25x300)cm Cu.m. 44 160,000 7,040,000 
18 Furnish and install  

 concrete tile surfacing  
 layer including sand  
 bedding of 200 mm thick SQ.m 36 17,000 612,000 
 Pile foundation for vehicle bridge type 1 (Fc-04)  

19 Concrete class Bs, cast   
 in site piles of 1.2m diameter m. 129 250,000 32,250,000 

20 Concrete class Bs fo rpile caps Cu.m. 21 150,000 3,150,000 
21 Furnish equipments and   

 perform:   
 a. load test to determine   
 ultimate bearing   
 capacity No. 10 200,000 2,000,000 
 b. load test, two times   
 the design loads. No. 10 250,000 2,500,000 
    
   total 919,786,454 113,684

 

 
BILL NO.4C VEHCLE BRIDGE TYPE 1 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 4,491 6,372 28,616,652 
2 Compacted fill above   

 natural ground level Cu.m. 32 2,000 64,000 
3 Replacement of materials   

 below foundation level Cu.m. Nil  
4 Blinding concrete class   

 Ds Cu.m. 48 159,300 7,646,400 
5 Concrete class Bs for:   

 a. foundations Cu.m. 375 169,920 63,720,000 
 b. piers Cu.m. 182 185,000 33,670,000 
 c. abutments . Cu.m. 194 185,000 35,890,000 
 d. approach slab Cu.m. 20 160,000 3,200,000 
 e. beams and diaphragm Cu.m. 36 185,850 6,690,600 
 f. wing walls Cu.m. 10 175,000 1,750,000 

6 Concrete class B for   
 bridge deck slab Cu.m. 222 160,000 35,520,000 

7 steel reinforcement Ton. 97 1,062,000 103,014,000 
8 Precast prestressed   

 girders m. 258 300,000 77,400,000 
9 Asphaltic concrete   

 pavement -of 10 cm   
 thick Sq.m. 581 10,000 5,810,000 

10 Water proofing compound Sq.m. 1,356 10,620 14,400,720 
11 Furnish materials and   

 construct expansion   
 joints complete including   
 steel angles, anchors   
 and filler m. 81 8,000 648,000 

12 Elastomeric bearing  
 blocks (200x250x60mm) No. 26 284  7,371

13 Furnish and install PVC  
 pipes of 100mm diameter  
 for cable and drainge  
 pipes m. 210 2,000 420,000 

14 Furnish and install  
 lead plate  
 (lOcm wide x 2cm thick) m 85 16,000 1,360,000 
   

15 Handrail type 1 m 210 7,000 1,470,000 
16 Furnish and install  

 asbestos cement sheets  
 of 40mm thickness Sq.m 262 662  173,313
    
   total 421,290,372 180,684

 

 

 
BILL NO.4D VEHCLE BRIDGE TYPE 2 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 47,165 6,372 300,535,380 
2 Replacement of unsuitable   

 material Cu.m. Nil  
3 Compacted fill above   

 natural ground level Cu.m. 14,879 2,000 29,758,000 
4 Blinding concrete class   

 Ds Cu.m. 853 159,300 135,882,900 
5 Concrete class Bs for:   

 a. foundations Cu.m. 1,222 169,920 207,642,240 
 b. walls Cu.m. 919 175,230 161,036,370 
 c. walkway Cu.m. 20 150,000 3,000,000 
 d. shell of syphon Cu.m. 14,228 150,000 2,134,200,000 
 e. slab Cu.m. 275 175,230 48,188,250 

6 Steel reinforcement Ton. 2,391 1,062,000 2,539,242,000 
7 Filler and sealant for   

 expansion joints m. 2,755 8,000 22,040,000 
8 Water stop:   

 a. rubber for expansion   
 joints m. 2,753 57  156,095
 b. rubber for contraction  0  
 joints m. 1,210 66  80,042

9 Water proofing compounds Sq.m. 15,361 10,620 163,133,820 
10 steel stop logs of 3.4m   

 clear span and 7.7m deep:   
 a. upstream side / Set. 2 6,000,000 12,000,000 
 b. downstream side Set. 2 6,000,000 12,000,000 

11 Embedded parts for:   
 a. upstream side stop Set. 2 1,500,000 3,000,000 
 logs   
 b. downstream side stop   
 logs Set. 2 1,500,000 3,000,000 

12 Furnish and install steel   
 welded frame and trashrack   
 panels complete Kg. 3,822 3,000 11,466,000 

14 Furnish and install door   
 in trashrack Kg. 182 3,500 637,000 

15 Handrail type.2 m. 52 5,000 260,000 
16 Furnish and install PVC .   

 pipe of 100rnrn diameter m. 41 4,000 164,000 
17 Furnish and install   

 steel ladder rungs Kg. 9 3,000 27,000 
18 Furnish and install   

 steel pipes of:   
 a. 300rnrn diameter m. 1 50,000 50,000 
 b. 200mm diameter m. 0 40,000 0 

19 Furnish and install steel   
 cover Kg. 64 2,000 128,000 
20 Riprap protection Cu.m. 66 25,000 1,650,000 
21 Filter material Cu.m. 36 20,000 720,000 
    
   total 5,789,760,960 236,137

 

 
 

BILL NO.4E AL-SABUNIYA INVERTED SYPHONE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 62,672 6,372 399,345,984 
2 Replacement of unsuitable 

material Cu.m. Nil 
3 Compacted fill above 

natural ground level Cu.m. 32,196 2,000 64,392,000 
4 Blinding concrete class 

Ds Cu.m. 1,768 100,000 176,800,000 
5 Concrete class Bs for: 

a. foundations Cu.m. 1,222 169,920 207,642,240 
b. walls Cu.m. 1,133 175,230 198,535,590 
c. walkway Cu.m. 20 150,000 3,000,000 
d. shell of syphon Cu.m. 32,419 150,000 4,862,850,000 
e. slab Cu.m. 274 175,230 48,013,020 

6 Steel reinforcement Ton. 5,278 1,062,000 5,605,236,000 
7 Filler and sealant for 

expansion joints m. 6,117 8,000 48,936,000 
8 Water stop: 

a. rubber for expansion 
joints m. 6,117 57 346,834
b. rubber for contraction 
joints m. 2,773 66 183,434

9 Waterproofing compounds Sq.m. 33,561 10,620 356,417,820 
10 Steel stop logs of 3.4 m 

clear span and 7.7m deep: 
a. upstream side Set. 2 6,000,000 12,000,000 
b. downstream side Set. 2 6,000,000 12,000,000 

11 Embedded parts for: 
a. upstream side stop Set. 2 1,500,000 3,000,000 
logs 
b. downstream side stop 
logs Set. 2 1,500,000 3,000,000 

12 Furnish and install steel 
welded frame and trashrack 
panels complete Kg. 3,822 3,000 11,466,000 

14 Furnlsh and install door 
in trashrack Kg. 182 3,500 637,000 

15 Handrail type 2 m. 52 5,000 260,000 
16 Furnish and install PVC 

pipe of 100mm diameter m. 41 4,000 164,000 
17 Furnish and install 

steel ladder rungs Kg. 9 3,000 27,000 
18 Furnlsh and install 

steel pipe~ of: 
a. 300mm dlameter m. 1 50,000 50,000 
b. 200mm diameter m. 0 40,000 0 

19 Furnlsh and install steel 
cover Kg. 64 2,000 128,000 

20 Riprap protection Cu.m. 66 25,000 1,650,000 
21 Filter material Cu.m. 36 20,000 720,000 

total 12,016,270,654 530,268

 

BILL NO.4F AL-SHORE INVERTED SYPHONE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amou
t 

 
$ 

1 Common excavation Cu.m. 2,003 6,372 12,763,116 
2 Compacted fill above   

 natural ground level Cu.m. Nil  
3 Replacement of material   

 below foundation level Cu.m. 1,969 3,000 5,907,000 
4 Blinding concrete class   

 Ds Cu.m. 47 159,300 7,487,100 
5 Structural concrete   

 class Bs for:   
 a. foundations. Cu.m. 330 169,920 56,073,600 
 b. walls Cu.m. 133 175,230 23,305,590 
 c. slab Cu.m. 107 175,230 18,749,610 
 d. pedestals for the oil   
 pipe support Cu.m. 9 185,000 1,665,000 

6 Water proofing compound Sq.m. 1,318 10,620 13,997,160 
7 steel reinforcement Ton. 64 1,062,000 67,968,000 
8 Water stops:   

 a. rubber m. 51 57  2,892
 b. metal 200mm wide m. 137 58,410 8,002,170 

9 Filler and sealant for   
 expansion joints m. 51 8,000 408,000 

10 Metal items:   
 a. mild steel tie(8*100mm) kg. 270 2,000 540,000 
 b. steel plate (500*10mm) kg. 270 2,000 540,000 
 c. steel door Sq.m. 3 150,000 450,000 
    

11 Furnish and install PVC!   
 pipe of 100 mm diameter m 9 4,000 36,000 

12 Brick masonary ~ Cu.m 4 50,000 200,000 
 items for precast concrete oil pipe culvert  

13 Gravel bedding below   
 foundation Cu.m 26 15,000 390,000 

14 Furnish and install   
 precast concrete units:   
 a. type wI, of dimensions   
 shown on the   
 drawings No. 23 1,500,000 34,500,000 
 b. type uI, of dimensions   
 shown on the drawing No. 23 450,000 10,350,000 
    

15 Furnish and install   
 materials for joints   
 between precast units   
 complete m 163 10,000 1,630,000 

16 steel plates (400x400x   
 10mm) Kg 291 2,000 582,000 
    
   total 265,544,346 2,892
 

 
BILL NO.4G OIL-PIPE CROSSING AT Km 21.97 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation CU.m. 2,089 6,372 13,311,108  
2 Compacted fill above    

 natural ground level CU.m. Nil   
3 Replacement of material    

 below foundation level CU.m. Nil   
4 Blinding concrete class    

 Ds CU.m. 30 159,300 4,779,000  
5 Structural concrete class    

 Bs for:    
 a. foundations. CU.m. 244 169,920 41,460,480  
 b. walls. CU.m. 227 175,230 39,777,210  

6 Structural concrete    
 class B for:    
 a. slab. CU.m. 34 175,230 5,957,820  
 b. walls for pipe box. CU.m. 30 150,000 4,500,000  
 c. concrete pipe support CU.m. 3 185,000 555,000  

7 steel reinforcement Ton. 34 1,062,000 36,108,000  
8 Precast concrete cover    

 units including lifting    
 hooks CU.m. 13 200,000 2,600,000  

9 Water stop:    
 a. rubber m. 62 57  3,515
 b. metal 200mm wide m. 154 58,410 8,995,140  

10 Water proofing compound. Sq.m. 415 10,620 4,407,300  
11 .Steel plate (50x50xlcm) kg. 171 2,000 342,000  
12 Steel angle (50x50x350mm) kg. 51 2,000 102,000  
13 Brick masonary CU.m. 14 50,000 700,000  
14 Furnish and install PVC    

 pipe of 500 mm diameter m. 2 30,000 60,000  
     
      
   total 163,655,058 3,515
 

 

 

BILL NO.4H OIL-PIPE CROSSING AT Km 26.27 



 
 

D - 108 
 

Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 180,616 6,372 1,150,885,152 
2 Compacted fill above 

natural ground level Cu.m. Nil 
3 Replacement of material 

below foundation level Cu.m. Nil 
4 Blinding concrete class 

Ds Cu.m. 111 159,300 17,682,300 
5 Structural concrete 

class Bs for: 
a. foundations. Cu.m. 1,027 169,920 174,507,840 
b. walls Cu.m. 1,083 175,230 189,774,090 
c. slab Cu.m. 103 175,230 18,048,690 
d. pedestals for the oil 
pipe support Cu.m. 6 185,000 1,110,000 

6 Water proofing compound Sq.m. 2,949 10,620 31,318,380 
7 Steel reinforcement Ton. 308 1,062,000 327,096,000 
8 Water stops: 

a. rubber m. 193 57 10,943
b. metal 200mm wide m. 706 58,410 41,237,460 

9 Filler and sealant for 
expansion joints m. 193 8,000 1,544,000 

10 Metal items: 
a. mild steel tie (8x100mm) kg. 171 2,000 342,000 
b. steel packing plate: 
- 10rom thick Kg. 514 2,000 1,028,000 
- 5 rom thick Kg. 43 2,000 86,000 
c. steel door Sq.m. 6 150,000 900,000 
d. steel rngles: 
- 50x~ox1200mm Kg. 94 2,000 188,000 
- 50x50x350 mm Kg. 14 2,000 28,000 

11 Furnish and install PVC 
pipe of 100 rom diameter m. 3 4,000 12,000 

12 Brick masonary Cu.m. 26 50,000 1,300,000 
13 Precast concrete covers Cu.m. 34 200,000 6,800,000 
14 Gravel bedding below 

foundation CU.m. 13 15,000 195,000 
15 Furnish and install 

precast concrete units 
of dimensions shown on 
the drawings: 
a. type W7 No. 3 2,100,000 6,300,000 
b. type W9 No. 9 2,250,000 20,250,000 
c. type U4 No. 3 540,000 1,620,000 
d. type U5 No. 9 660,000 5,940,000 

16 Furnish and install 
materials for joints 
between precast units 
complete m. 124 10,000 1,240,000 

17 steel plates: 
a. (400x600x10mm) kg. 68 2,000 136,000 
b. (800X800x10mm) Kg. 437 2,000 874,000 

 

BILL NO.4I OIL-PIPE CROSSING AT Km 60.19 
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18 Concrete class B for 
pipe supports CU.m. 10 185,000 1,850,000 
items for vehicle bridge 

19 Concrete class Bs for: 
a. foundations CU.m. 171 150,000 25,650,000 
b. piers and retaining 
walls Cu.m. 64 185,000 11,840,000 
c. beams Cu.m. 9 165,000 1,485,000 
d. approach slab Cu.m. 8 160,000 1,280,000 
e. wing walls Cu.m. 5 175,000 875,000 

20 Concrete class B for 
bridge deck slab CU.m. 51 160,000 8,160,000 

21 Precast prestressed 
'girders m. 116 300,000 34,800,000 

22 Asphaltic concrete 
pavent of 6 cm thick Sq.m. 184 6,000 1,104,000 

23 Furnish materials and 
construct expansion 
joints complete including 
synthetic mortar and 
jointing strip for: 
a. road way m. 9 567 5,103
b. foot path m. 3 284 851

24 Elastomeric bearing 
blocks (200X250x60mm) 
CU. No. 14 284 3,969

25 Furnish and install PVC 
pipes of: 
a. 80mm. diameter for 
cable pipes m 58 3,500 203,000 
b. 100mm. diameter for 
drainage m 2 4,000 8,000 

26 Handrail type 1 m 60 7,000 420,000 
27 Furnish and install 

asbestos cement sheets 
40mm thick Sq.m 120 662 79,380

total 2,088,117,912 100,246
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Item 
No. 

Description unit Quantitv Price 
ID 

Amou
t 

 
$ 

1 Common excavation Cu.m. 24,749 6,372 157,700,628 
2 Compacted fill above   

 natural ground level Cu.m. 3,859 2,000 7,718,000 
3 Replacement of materials   

 below foundation level Cu.m. 2,304 3,000 6,912,000 
4 Blinding concrete class Ds Cu.m. 720 100,000 72,000,000 
5 Concrete class Bs for:   

 a. foundations Cu.m. 10,418 169,920 1,770,226,560 
 b. walls Cu.m. 6,461 175,230 1,132,161,030 
 c. approach slab Cu.m. 29 160,000 4,640,000 
 d. wing walls Cu.m. 29 175,000 5,075,000 

6 Riprap protection Cu.m. 1,536 25,000 38,400,000 
7 Filter material Cu.m. 960 20,000 19,200,000 
8 Steel reinforcement Ton. 1,536 1,062,000 1,631,232,000 
9 Water proofing compound Sq.m. 6,672 10,620 70,856,640 

10 Waters top:   
 a. rubber m. 538 57  30,505
 b. metal 200mm wide m. 3,667 58,410 214,189,470 

11 Filler and sealant for   
 expansion joints m. 538 8,000 4,304,000 

12 Furnish, apply and finish asphalt mastic for  
 vertical joints Cu.m. 6 5,000 30,000 

13 Concrete class B for:   
 a. bridge slab and diaphragm Cu.m. 86 110,000 9,460,000 
 b. walkway slab Cu.m. 144 100,000 14,400,000 

14 Precast prestressed girders m. 490 300,000 147,000,000 
15 Asphaltic concrete   

 pavement 10 cm thick Sq.m. 202 10,000 2,020,000 
16 Elastomeric bearing   

 blocks (156x206x40mm) No. 61 284  17,294
17 Furnish materials and construct expansion joints complete with  

 jointing strip and synthetic mortar filling for:  
 a. carryway m. 23 300 6,900 
 b. foot path m. 10 150 1,500 

18 Furnish and install PVC pipes:   
 a. 125mrn diameter for   
 cable pipes m. 61 6,000 366,000 
 b. 35mm diameter for use   
 in approach slab m. 15 3,000 45,000 

19 Hot dipped galvanized   
 bars of 25mm diameter m. 77  

20 steel protection angle   
 (100xl00x6)mm Kg. 384 2,000 768,000 

21 Handrail type 2 m. 269 5,000 1,345,000 
22 Precast concrete kerb   

 units (40x20)cm m. 29 25,000 725,000 
23 Furnish and install concrete tile surfacing layer including sand  

 bedding of 200mm thick Sq.m. 29 17,000 493,000 
24 Radial gates of clear   

 spans (6m deepx6.65 wide) Set. 6 35,000,00 210,000,000 
25 Embedded parts for   

 radial gates Set. 6 15,000,00 90,000,000 
26 Electrically and manually operated hoisting mechanism  

 for radial gates complete Set. 6 20,000,00 120,000,000 
27 Water level gauges No. 4 80,000 320,000 
28 Stoplogs of clear spans (6m deepx6.65 width) for:  

 a. upstream side Set. 6 12,000,00 72,000,000 
 b. downstream side Set. 4 12,000,00 48,000,000 

29 steel ladder rungs Kg 173 2,000 346,000 
30 Excavate, furnish materials and, construct reinforced concrete  

 class Bs cutoff wall Cu.m 365 150,000 54,750,000 
   total 5,906,691,728 47,798

 

 
BILL NO.4J CROSS REGULATOR/SPILLWAY  REGULATOR/SPILLWAY 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

    
1 Common excavation Cu.m. 11,100 6,372 70,729,200 
2 Rock excavation Cu.m. Nil  
3 compacted fill above   

 natural ground level Cu.m. Nil  
4 Replacement of materials   

 below foundation level Cu.m. 12,700 3,000 38,100,000 
5 Concrete class Bs for:   

 a. foundations Cu.m. 1,110 169,920 188,611,200 
 b. piers and abutments Cu.m. 245 185,000 45,325,000 
 c. beams of piers and   
 abutments Cu.m. 115 165,000 18,975,000 
 d. bracing beams Cu.m. 40 165,000 6,600,000 

6 Concrete class B for   
 bridge deck slab Cu.m. 165 160,000 26,400,000 

7 steel reinforcement Ton. 195 1,062,000 207,090,000 
8 Blinding concrete class   

 Ds Cu.m. 85 100,000 8,500,000 
9 Precast prestressed   

 girders m. 540 300,000 162,000,000 
10 Precast concrete for:   

 a. cover units Cu.m. 6 200,000 1,200,000 
 b. transition slab Cu.m. 65 210,000 13,650,000 

11 Water proofing compound Sq.m. 1,880 10,620 19,965,600 
12 Bituminous layer on   

 bridge slab 10mm thick Sq.m. 300 10,000 3,000,000 
13 Furnish materials and   
 construct expansion   
 joints complete with   
 angles and cover plates   
 for:   
 a. expansion joint m. 13 25,000 325,000 
 b. roadway joint m. 13 30,000 390,000 
14 Bridge bearing blocks   
 (500x400x52)mm No. 54 284  15,309
    
15 Steel pipe 75mm diameter   
 for drainage m 3 10,000 30,000 
16 Handrail type 1 m 60 7,000 420,000 
    
    
   total 811,311,000 15,309

 

 
 

 
BILL NO.4K RAILWAY BRIDGE 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Common excavation Cu.m. 2,784 6,372 17,739,648 
2 Compacted fill above 

natural ground level Cu.m. 250 2,000 500,000 
3 Replacement of materials 

below foundation level Cu.m. 11,880 3,000 35,640,000 
4 structural concrete class Bs for: 

a. foundations cu.m. 466 169,920 79,182,720 
b. walls Cu.m. 418 175,230 73,246,140 

5 Blinding concrete class Ds Cu.m. 53 100,000 5,300,000 
6 steel reinforcement Ton. 70 1,062,000 74,340,000 
7 Water proofing compound Sq.m. 936 10,620 9,940,320 
8 Water stop: 

a. rubber m. 55 57 3,119
b. metal 200mm wide m. 149 58,410 8,703,090 

9 Filler and sealant for 
expansion joints m. 55 8,000 440,000 

10 Electrically and manually operated fixed wheel gate of clear spans: 
a. 3.0m widex 3.4m deep Set. 1 4,000,000 4,000,000 
b. 3.0m widex 5.8m deep Set. 2 7,000,000 14,000,000 

11 Embedded parts for fixed wheel gate of clear spans: 
a. 3.0m widex 3.4m deep set. 1 1,000,000 1,000,000 
b. 3.0m widex 5.8m deep Set. 2 1,000,000 2,000,000 

12 Electrical and manu~l hoisting mechanism for 
fixed wheel gate of clear spans: 
a. 3.0m widex 3.4m deep Set. 1 3,000,000 3,000,000 
b. 3.0m widex 5.8m deep Set. 2 3,000,000 6,000,000 

13 steel stop logs of clear spans: 
a. 3.0m widex 3.4m deep Set. 1 2,500,000 2,500,000 
b. 3.0m widex 5.8m deep Set. 2 4,000,000 8,000,000 

14 Embedded parts for steel stop logs of clear spans: 
a. 3.0m widex 3.4m deep Set. 2 750,000 1,500,000 
b. 3.0m widex 5.8m deep Set. 4 1,100,000 4,400,000 

15 Water level gauges No. 1 70,000 70,000 
16 Concrete class B for: 

a. bridge slab CU.m. 17 160,000 2,720,000 
b. walkway CU.m. 2 150,000 300,000 

17 Concrete class Bs for 
approach slab Cu.m. 14 160,000 2,240,000 

18 Elastomeric bearing 
blocks (100x100x35)mm No. 6 284 1,701

19 Handrail type 2 m. 26 5,000 130,000 
20 Furnish and install PVC pipes of diameters: 

a. 100mm m. 2 4,000 8,000 
b. 80 mm m. 8 2,000 16,000 

21 Asphaltic concrete 
pavement 10cm thick Sq.m. 26 10,000 260,000 

22 Furnish materials and construct expansion
joints for bridge m. 5 10,000 50,000 

23 Excavate, furnish materials and construct 
reinforced concrete 
class Bs cut off walls CU.m. 14 150,000 2,100,000 

24 Steel ladder rungs Kg. 19 2,000 38,000 
25 Training of employer's Man. 

staff day. 24 100,000 2,400,000 
26 Furnish all materials,construct  and finish complete witp all 

accessories . Control building according to the drawings, specifications 
and to the Lump.
approval of the Engineer Sum. 19,200,000 

total 380,963,918 4,820

 
 

 
BILL NO.4L MAIN DIVISION STRUCTURE 
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Item 
No. 

Description unit Quantitv Price 
$ 

Amout 
ID 

 
$ 

1 Supply and delivery to   
 site of work in Iraq   
 (CIF) including testing   
 at the manufacture's work   
 of the followings:   
 a. outdoor type-three-phase   
 squirrel cage induction   
 motors as per specifications   
 for:   
 gates of regulator   
 on East Canal No. 2 1,418  2,835
 gates of regulator   
 on West Canal   0
    
 including pushbutton,   
 limit switch, interlocking,   
 selector switch, lamps..etc   
 for:   
 gates of regulator   
 on East Canal No. 2 4,536  9,072
 gates of regulator   
 on West Canal No. 4 4,536  18,144
 c. main electric panel   
 board as per specifications   
 item 1-07 Set 1 28,350  28,350
 d. all cables with   
 joints required for   
 the whole job:   
 H.V cables Lump.  
  Sum.  1,701
 L.V cables Lump.  
  Sum.  6,804
 control cables Lump.  
  Sum.  3,402
 e. earthing system with.   
 all equipments as per Lump.  
 specifications. Sum.  851
 f. lighting system indoor   
 and outdoor including   
 poles, conduits and Lump.  
 other requirements Sum.  10,206
 g. spare parts for 20000   
 hrs. operation for all   
 electrical equipment.   
 a list indicating the   
 quantities required   
 shall be presented by Lump.  
 the tenderer. Sum.  2,268
    

2 Design, fabricate,   
 inspect, test, install   
 and commission motors,   
 panels, switches,   
 fixtures and all other   
 components to complete   
 the electrical system   
 including all related Lump.  
 civil works Sum. 65,000,000 
    
   total 65,000,000 83,633

 

 
BILL NO.4M ELECTRICAL ITEMS FOR DIVISION STRUCTURE 



 
 

D - 114 
 

Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Provide for fees to inspection 
agencies for the inspection of 
materials and equipments at 
manufacturer's  works, to be expended 
as directed by the Engineer for water 
control equipments brought from 
a. BILL NO. 4J ALTERNATIVE 1 Prov. Sum 2,000,000 
b. BILL NO. 4L ALTERNATIVE 1 Prov. Sum 2,000,000 

2 Provide for the supply of special 
tools elF site of work in Iraq, 
brought from Appendix-l for water 
control equipments brought from: 
a. BILL NO. 4J ALTERNATIVE 1 Lump.su 1,000,000 
b. BILL NO. 4L ALTERNATIVE 1 Lump.su 1,500,000 

3 Provide for the supply of spare parts 
elF site of work in Iraq, recommended 
by the manufacturer brought from 
Appendix-2 for water control 
equipments brought form: 
a. BILL NO. 4J ALTERNATIVE 1 Lump.su 5,000,000 
b. BILL NO. 4L ALTERNATIVE 1 Lump.su 5,000,000 

4 Total for other items not included 
above and required to complete the job 
(if any) brought from Appendix-3 for 
water control equipments brought from: 
a. BILL NO. 4J ALTERNATIVE 1 Lump.su 1,500,000 
b. BILL NO. 4L ALTERNATIVE 1 Lump.su 1,500,000 

total 19,500,000 
 

BILL NO.4O ITEMS FOR WATER CONTROL EQUIPMENT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OVERALL STRUCTURES 38,249,293,908 1,374,606
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BILL NO.5 COMMON SERVICES 
 
① Equipment for Field Laboratory 

 
Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

General Equipment 
1 Supply and erect .laboratory 

complete and maintain for 
contract duration. Sq.m 250 250,000 62,500,000 

2 Provide for the supply and 
maintenance of additional 
laboratory furniture and Prov. 
equipments Sum 28,350

3 Double wall gravity convection 
laboratory oven 
(Memmert TV40 UL fan circulated). 
: Internal dimensions 40*60*80 
(D*W*H) em. including four 
shelves. No. 2 4,725 9,450

4 Ohaus heavy duty scale 20 kg., 
sens.1 gr. including weight set No. 2 2,835 5,670

5 Ohaus type 310 triple beam 310 
gr. sense 0.01 gr. including 
weight set. No. 2 2,268 4,536

6 Sample divider, slot width 13~m No. 1 851 851
7 Sample divider, slot width 50mm No. 1 851 851
8 Moisture Content tins ~ 65 mm No. 20 4 76
9 Moisture Content tins ~ 90 mm No. 20 4 76

10 Bench mounting mixer. Hobart 
12 littres, cap. 220 VII Phase No. 1 17,010 17,010

11 Round Aluminum scoop, 245*80 
rom (Length *Width) No. 2 57 113

12 Sample container, 0.5 dm3 No. 20 6 113
13 Sample container, 10 dm3 No. 10 17 170
14 Measuring cylinder 25 ml No. 5 23 113
15 Measuring cylinder 100 ml No. 5 28 142
16 Measuring cylinder 500 ml No. 3 57 170
17 Spatula 100 mm blade No. 6 23 136
18 Spatula 200 mm blade No. 4 28 113
19 500 ml bakers pyres No. 3 28 85
20 Oven gloves (asbestos or simila No. 2 90 180
21 stop watch, track master No. 2 227 454
22 Minute timer No. 1 57 57
23 Wash bottle 500 ml.polythene No. 4 17 68
24 Thermometer,range  -5°C to + 15 No. 2 28 57

total 62,500,000 68,840
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

25 Evaporation dish, 150mm No. 2 17 34
26 Evaporation dish, 120mm No. 2 15 30

Classification 
27 Liquid limit device No. 2 737 1,474
28 Revolution counter kit. No. 2 170 340
29 Grooving tool and gauge, ASTM No. 2 85 170
30 Glass plate No. 3 102 306
31 Shrinkage mould No. 2 57 113
32 vernier calipers No. 1 57 57
33 silicon lubricants No. 1 284 284
34 Test form K2 No. 400 2 756

Field Densitv 
35 200 mm Sand pouring cylinder No. 1 567 567
36 200 rom Calibrating container No. 1 567 567
37 Metal tray 500 mm sq., 50 mm No. 

deep with hole ~ 200 rom 2 113 227
38 Test sand, 600/300 micron 

grade, 100 kg No. 1 454 454
39 spatula, hammer chisel, dibber 

tool hand pick, steel pointed 
rod Set 1 454 454

40 Field scale 20 kg. cap. sense 
1 gr. No. 1 1,134 1,134

41 Wooden carrying case No. 1 113 113
42 Super 200 speedy moisture 

tester with chemicals enough 
for 25000 field density tests No. 1 1,701 1,701
Compaction 

43 Standard proctor mould 
cap.1000 cu.cm. No. 2 851 1,701

44 Standard proctor mould 
cap.2150 cu.cm. No. 2 1,701 3,402

45 Ejector No. 2 567 1,134
46 standard hammer (2.5 kg.), 

50mm dia., 300mm drop No. 2 142 284
47 straight edge No. 2 85 170
48 Modified hammer 4.5 kg. ~ 50mm 

450 mm drop. No. 2 142 284
49 Sample tray No. 2 142 284

sieve Analysis 
50 set of 300 mm B.S. Standard 

sieves No. 2 2,268 4,536
51 63 mm, 50 mm, 37.5 mm, 25 mm, 

19 mm, 12.5 mm, 9.5 mm, NO.4, 
No.10, No.40, No.100, No.200 No. 2 2,835 5,670

52 Set of 200 mm, B.S.Sieves: 
6.3 mm to 63 11m. No. 1 1,985 1,985

53 300 mm diameter pan and covet No. 2 227 454
54 200 rom diameter pan and covet No. 2 227 454
55 Sieve brushes No. 2 45 91
56 Endecott sieve shaker No. 1 85 85

Concrete 
57 Curing tank with thermostatic 

heating control. No. 2 2,268 4,536
58 1560 kN cap. compression 

machine single gauge hand 
/ motorized, complete with 
spacers No. 1 5,670 5,670

59 Pair of grips 25 mm. No. 2 567 1,134
60 Slump cone. No. 2 170 340
61 Tamping Rod No. 2 45 91

total 41,083
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

62 Steel Rule No. 2 51 102
63 Base Plate No. 2 74 147
64 Spanner No. 2 23 45
65 Mould oil packed in tin No. 4 57 227
66 Wire Brush No. 2 45 91
67 Cube molds(150*150*150  mm) 3* No. 8 113 907
68 Steel float No. 2 34 68
69 Ladle No. 2 68 136

Soils 
70 Complete set for determination 

of total sulpHate content of 
soil No. 1 11,340 11,340

71 Complete set for determination 
of C.B.R, in situ including 
additional equipment for 
laboratory conversion. No. 1 17,010 17,010

72 Complete set for determination 
of C.B.R, laboratory. No. 1 17,010 17,010

73 Desk, metal, 6 drawers, 
fitted with locks 
(1.50 m * 0.80 m approx.) No. 1 400,000 400,000 

74 Laboratory table, 2 drawers 
fitted with locks 
(1.50 m * 1.00 m approx.) No. 1 800,000 800,000 

75 Work bench, with solid teak 
top (3.00 m * 0.60 m approx.) No. 1 750,000 750,000 

76 Chair, metal, with arms 
upholstered/canned. No. 3 70,000 210,000 

77 stool, drawing office type No. 2 100,000 200,000 
78 cupboard, metal, with 4 shelves 

(0.90m * 0.45m * 1.80m 
approx.) No. 2 400,000 800,000 

79 Filing cabinet, metal with 
3 drawers and suspended 
filing system. No. 2 150,000 300,000 

80 Benching and shelving m 7 25,000 175,000 
81 Air conditioning units, 

complete. No. 2 1,000,000 2,000,000 
Wash-basin, including water 

82 container of 50 gallon 
capacity. No. 1 100,000 100,000 

83 Waste-paper basket No. 2 3,000 6,000 
84 , Sundry office items: Blank 

and lined paper, test forms, 
pencils, stapling machine Lump
etc. Sum 800,000 800,000 

85 First-aid kit. No. 1 5,000 5,000 
86 Electronic Calculator, 

Hewle~t Pakcard Hp-B1, or 
similfar approved. No. 2 50,000 100,000 

87 Laboratory clothing set. No. 2 25,000 50,000 
88 Towels. No. 2 5,000 10,000 
89 Plastic or rubber gloves 

(Pair). No. 4 5,000 20,000 
90 Fire extinguisher 

(including refills) for Lump
chemical fires (Two units). Sum 500,000 

total 7,226,000 47,084
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

 
$ 

1 Supply surveying instruments and equipments. 
a. Theodolite, wild T2 or 
similar approved complete 
with tripod carrying 
case and all accessories. No. 2 2,268 4,536
b. Distomat, wild D15 with 
accessories No. 1 2,835 2,835
c. Level, wild NAK2 automatic 
level, or similar 
approved complete with 
tripod carrying case 
and all accessories. No. 2 1,890 3,780
d. Levelling staff, engine 
divided 4 m long floding, 
including staff 
level. No. 4 1,021 4,082
e. Ground plate for setting 
up staffs. No. 4 113 454
f. Steel tape, 50 m long. No. 10 170 1,701
g. Cloth tape, 30 m long. No. 10 113 1,134
h. Ranging rod, 30 m long. No. 25 57 1,418
i. Arrow, 40 cm long. No. 25 28 709
j. Conical plummet, 500 
gr. weight. No. 4 28 113
k. S7eel straight edge, 
1 m long. No. 4 57 227
1. Aluminum spirit 
level, 1 m long. No. 2 85 170
m. Flexible steel rule, 
5 m long. No. 20 19 378
n. Mason string line, 
50 m long. No. 20 198 3,969
o. Concrete thermometer No. 2 57 113
p. Micrometer least count 
0.1 mm. No. 2 170 340
q. optical square. No. 2 2,835 5,670
r. Hammer, 3 kg. weight. No. 2 85 170
s. Wooden pegs. No. 300 2 567
t. Steel pegs. No. 150 17 2,552
u. High rubber boots. No. 20 57 1,134
v. Safety Helmets. No. 20 57 1,134
w. Large sun umbrella 
for survey. No. 4 284 1,134
x. Workers gloves. No. 10 6 57
y. Thermometer maximum 
and mlnimum gradated 
in DC and OF No. 4 57 227
Maintain surveying lnstruments 

2 and equipments. Month 48 227 10,886

total 49,490
Provide for the supply and maintenance 
of additional survey instrument Prov. 
and equipment Sum 17,010

Provide team of surveyors 
(Consisting of 5 men) for Team
assistance of Engineers. Month 12 3,000,000 36,000,000 

total 36,000,000 66,500

OVERALL COMMON SERVICES 105,726,000 223,506

 

② Surveying Instrument and Equipment 
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(3) Contract No. SJ-2A  (Tunnel on feeder canal)  
 

No Description I.D $ 
1 BILL NO.1  ADMINISTRATIVE  ITEMS 136,800,000 

2 BILL NO.2  EARTHWORKS 46,337,208,000 

3 BILL NO.3  DRILLING AND GROUTING 27,047,551,000 

4 BILL NO.4  CONRETE 61,134,763,000 2,740,500

5 BILL NO.5  METALWORKS 75,501,000 3,402,000

6 BILL NO.5A ELECTRICAL WORKS 96,390

7 BILL NO. 6  COMMON SERVICES 44,681,000 93,988

TOTAL COST OF CONTRACT SJ-2A 134,776,504,000 6,333,000
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BILL NO.1 ADMINISTRATIVE ITEMS 

 

Item 
No. 

Description Unit Quantitv Price 
I.D 

Amout 
I.D 

Amout 
$ 

1 Dayworks Prov.
sum 45,000,000 

2 Provision for reimbursemt for Prov.
telefone and telegrams charges sum 1,800,000 

3 Aditional works Prov.
sum 90,000,000 

TOTAL 136,800,000 
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Item 
No. 

Description unit Quantitv Price 
I.D 

Amout 
I.D 

Amout 
$ 

1 Underground  excavation for 
tunnel and shafts Cu.m 925,000 26,550 24,558,750,000 

2 Shatcrete/gunite  in tunnel and 
shafts and onslopes Cu.m 39,115 127,440 4,984,841,088 

3 Provide and install rock bolts of 
25mm diameter of lengths: 
a. 3 meters No. 20,320 31,860 647,395,200 
b. 4 meters No. 45,217 42,480 1,920,818,160 

4 Provide and install wiremesh in 
tunnel and shafts and on slopes Ton 757 1,911,600 1,446,329,865 

5 Provide and install steel ribs 
including lashing,bolts,baseplates 
and spacers in tunnel and 
portals Ton 1,021 2,124,000 2,168,604,000 

6 Overhaul over 1000m. CU.m.
. x km. 925,000 1,000 925,000,000 

7 Others Set 1 9,685,470,000 
7-1 Common excavation in portal and 

transition area Cu.m
7-2 Rock excavation in portal 

and transition area Cu.m
7-3 Well compacted free drainage 

backfill Cu.m
7-4 Provide and install prestressed 

rock anchors of lengths: 
a. 4.5 meters No. 
b. 6 meters No. 

7-5 Prvide and install steel lagging Sq.m
7-6 Furnish materials and construct 

complete under-drainage  system 
at inlet and outlet including conc- 
rete class AS manholes,ladder 
rungs,steel  cover,PVC solid and 
perforated pipes,filter material, 
furnishing and installing two 
submersible  pumps of 250 L/S 
capacity compete with dischsrge 
pipes and all other works necessary 
to complete the works according to the 
drawings,specifications and to the Lump
approval of the Engineer. sum

TOTAL 46,337,208,000 -

BILL NO.2 EARTHWORKS 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

1 Drilling of 76mm dia. 
grout holes upto 15m 
depth in tunnel and 
shafts m. 241,828 63,720 15,409,280,160 

2 Drive exploratory adit of 
2 meters by 3 meters Prov. Sum 169,920,000 

3 Others Set 1 11,468,351,000 
3-1 sulphate resisting 

portland cement(type-v) Ton
3-2 Wash and pressure washing 

of grout holes in tunnel 
and shafts Houre

3-3 Provide bentonite for 
grouting Ton

3-4 Provide sodium silicate 
for grouting Ton

3-5 Provide sand for grouting Ton
3-6 Provide embedded pipe system 

for contact grouting Kg 
3-7 Batch, mix and inject grout Cu.m.
3-8 Drill Drain holes, from 

tunnel and shafts 
surfaces m. 

3-9 Provide and install pvc 
strainer in drain holes, 
75 mm dia. m. 

3-10 Boring of 30 cm dia. Hole 
by percussions to a 
length of 20 m. m. 

3-11 Carry out water pressure 
and permeability tests in 
drill and bore holes No. 

3-12 Excavation of test pits Cu.m
3-13 Core drilling from inside 

the tunnel and shafts m 

TOTAL 27,047,551,000 -

 

BILL NO.3 DRILLING AND GROUTING 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

1 Furnish and install 
polyvinylchoride  waterstop Cu.m. 22,000 66 1,455,300

2 Concrete class As 
underground  works in: 
a.tunnel lining Cu.m. 203,000 175,230 35,571,690,000 

3 membrane sealing behind 
concrete lining' Sq.m. 68,000 19 1,285,200

4 Others Set 1 25,563,073,000 
4-1 steel reinforcement Cu.m.
4-2 Concrete class As 

underground  works in: 
b.rock overbreak Cu.m.
c.tunnel portals Ton
d.ventilation  shafts Cu.m.

4-3 Concrete in tunnel 
transition structure Cu.m.

4-4 Dental concrete Cu.m.
4-5 Fill concrete Cu.m.

TOTAL 61,134,763,000 2,740,500

BILL NO.4 CONCRETE 
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Item 
No. 

Description unit Quantitv Price Amout 
ID 

Amout 
$ 

1 steel grated cover for 
shafts Sq.m 20 1,062,000 21,240,000 

2 Furnish and install 
complete access landers 
and platforms for shafts No. 3 1,500,000 4,500,000 

3 steel ladders complete 
including safety cage m. 270 159,300 43,011,000 

4 Fence around shaft 
entrance including gate 
in fence complete m. 50 15,000 750,000 

5 Furnish and install 
complete galvanized steel 
railing at transitions m 60 100,000 6,000,000 

6 Furnish, install in 
complete working order, 
test and commission 
lifting and lowering 
devices in the tunnel 
below the shafts Provo
openings. Sum. 3,402,000

TOTAL 75,501,000 3,402,000

 
BILL NO.5 METAL WORKS 
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Item 
No. 

Description unit Quantitv Price Amout 
ID 

Amout 
$ 

1 Design, furnish, install, 
fabricate, test and 
commission electrical 
system in each shaft 
comprising switchboard 
containing two circuit 
breakers, one feeding 
minimum illumination of 
200 lux along the shaft 
and socket outlet at the 
end of the shaft, and the 
other feeding control 
board of the lifting and 
lowering device, including 
cables, connections and 
all other requirements to Lump.
complete the works. Sum 68,040

2 Furnish, test and 
commission mobile diesel 
generator having rated 
power of 28 kw for feeding 
the electrical system. No. 28,350

TOTAL 96,390

BILL NO.5A ELECTRICAL WORKS 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

General Equipment 
1 Supply and erect .laboratory 

complete and maintain for 
contract duration. Sq.m 150 250,000 37,500,000 

2 Provide for the supply and 
maintenance  of additional 
laboratory furniture and Prov.
equipments Sum 28,350

3 Double wall gravity convection 
laboratory oven 
(Memmert TV40 UL fan circulated). 
: Internal dimensions 40*60*80 
(D*W*H) em. including four 
shelves. No. 2 4,725 9,450

4 Ohaus heavy duty scale 20 kg., 
sens.1 gr. including weight set. No. 2 2,835 5,670

5 Ohaus type 310 triple beam 310 
gr. sense 0.01 gr. including 
weight set. No. 2 2,268 4,536

6 Sample divider, slot width 13~m No. 1 851 851
7 Sample divider, slot width 50mm No. 1 851 851
8 Moisture Content tins ~ 65 mm No. 20 4 76
9 Moisture Content tins ~ 90 mm No. 20 4 76

10 Bench mounting mixer. Hobart 
12 littres, cap. 220 VII Phase No. 1 17,010 17,010

11 Round Aluminum scoop, 245*80 
rom (Length *Width) No. 2 57 113

12 Sample container, 0.5 dm3 No. 20 6 113
13 Sample container, 10 dm3 No. 10 17 170
14 Measuring cylinder 25 ml No. 5 23 113
15 Measuring cylinder 100 ml No. 5 28 142
16 Measuring cylinder 500 ml No. 3 57 170
17 Spatula 100 mm blade No. 4 23 91

TOTAL 37,500,000 67,781

BILL NO.6 COMMON SERVICES 
 
① Equipment for Field Laboratory 
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

18 Spatula 200 mm blade No. Nill 28
19 500 ml bakers pyres No. 3 28 85
20 Oven gloves (asbestos or similar) No. 2 170 340
21 stop watch, track master No. 2 227 454
22 Minute timer No. 1 57 57
23 Wash bottle 500 ml.polythene No. 4 17 68
24 Thermometer,range  -5°C to + 150 C No. 2 28 57
25 Evaporation  dish, 150mm No. Nill 
26 Evaporation  dish, 120mm No. Nill 

sieve Analysis 
27 set of 300 mm B.S. Standard 

sieves No. 1 2,835 2,835
28 63 mm, 50 mm, 37.5 mm, 25 mm, 

19 mm, 12.5 mm, 9.5 mm, NO.4, 
No.10, No.40, No.100, No.200 No. 2 2,835 5,670

29 Set of 200 mm, B.S.Sieves: 
6.3 mm to 63 11m. No. 2 198 397

30 300 mm diameter pan and covet No. 2 227 454
31 200 rmm diameter pan and covet No. 2 227 454
32 Sieve brushes No. 2 45 91
33 Endecott sieve shaker No. 1 85 85

Concrete 
34 Curing tank with thermostatic 

heating control. No. 2 2,268 4,536
35 1560 kN cap. compression 

machine single gauge hand 
/ motorized, complete with 
spacers No. 1 5,670 5,670

36 Portable core drill, air operated, 
complete with barrels and 
couplings No. 1 1,701 1,701

37 Pair of grips 25 mm. No. 2 567 1,134
38 Slump cone. No. 2 170 340
39 Tamping Rod No. 2 45 91
40 Steel Rule No. 2 34 68
41 Base Plate No. 2 74 147
42 Spanner No. 2 23 45
43 Mould oil packed in tin No. 4 57 227
44 Wire Brush No. 2 45 91
45 Cube molds(150*150*150  mm) 3* No. 8 113 907
46 Steel float No. 2 34 68
47 Ladle No. 2 68 136
48 Desk, metal, 6 drawers, 

fitted with locks 
(1.50 m * 0.80 m approx.) No. 1 400,000 400,000 

49 Laboratory table, 2 drawers 
fitted with locks 
(1.50 m * 1.00 m approx.) No. 1 800,000 800,000 

50 Work bench, with solid teak 
top (3.00 m * 0.60 m approx.) No. 1 750,000 750,000 

51 Chair, metal, with arms 
upholstered/canned. No. 3 70,000 210,000 

TOTAL 2,160,000 26,207
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Item 
No. 

Description unit Quantitv Price 
ID 

Amout 
ID 

Amout 
$ 

52 stool, drawing office type No. 2 100,000 200,000 
53 cupboard, metal, with 4 shelves 

(0.90m * 0.45m * 1.80m 
approx.) No. 2 400,000 800,000 

54 Filing cabinet, metal with 
3 drawers and suspended 
filing system. No. 2 150,000 300,000 

55 Benching and shelving m. 7 25,000 175,000 
56 Air conditioning units, 

complete. No. 2 1,000,000 2,000,000 
57 Wash-basin,  including water 

container of 50 gallon 
capacity. No. 1 100,000 100,000 

58 Waste-paper  basket No. 2 3,000 6,000 
59 , Sundry office items: Blank 

and lined paper, test forms, 
pencils, stapling machine Lump
etc. Sum 800,000 

60 First-aid kit. No. 1 50,000 50,000 
61 Electronic Calculator, 

Hewle~t Pakcard Hp-B1, or 
similfar approved. No. 2 5,000 10,000 

62 Laboratory clothing set. No. 2 25,000 50,000 
63 Towels. No. 2 5,000 10,000 
64 Plastic or rubber gloves 

(Pair). No. 4 5,000 20,000 
65 Fire extinguisher 

(including refills) for Lump
chemical fires (Two units). Sum 500,000 

TOTAL 5,021,000 

OVERALL COMMON SERVICES 44,681,000 93,988
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(4) Contract No. SJ-3A  (CANALS,ROADS AND NETWORKS -EAST CANAL-)  
 

 

Item Description Unit Quantity Rate ID ID $ 
1 BILL No.1 ADMINISTRATIVE ITEMS 701,582,000

  
2 BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND 55,205,938,000 6,252,000

  
3 BILL No.3 ROADS 39,927,700,000

  
4 BILL No.4 STRUCTURES 5,092,380,000 69,000

  
5 BILL No.5 COMMON SERVICES 105,726,000 224,000

  
  
  
  
 OVERALL COST OF CONTRACT NO. SJ-3A 101,033,326,000 6,545,000
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No.  
BILL NO.1 ADMINISTRATIVE ITEMS 701,582,000

  
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES

2A CANALS AND DRAINS 
2A1 Canal excavation、else 5,147,883,000

2A2 canal,Membrane lining、Joint filler and sealant 6,719,716,000 2,942,000 
2B FLUMES 1,398,757,000

2C PIPES AND VALVES 41,801,822,000 3,310,000 
2D DROP STRUCTURE ON DRAINS 137,760,000

  sub total 55,205,938,000 6,252,000 
  
BILL NO. 3 ROADS 39,927,700,000

  
BILL No.4 STRUCTURES 

4A CULVERT 2,092,016,000 44,000 
4B ROAD  CROSSING 264,943,000

4C SIDE ESCAPE/HEAD REGULATOR AT Km 13.00 175,726,000 4,000 
4D REGULATOR AT Km 13.00 177,728,000 5,000 
4E HEAD REGULATOR/CROSS REGULATOR ON BRANCHES ED,EE&LATERAL EED 94,489,000 3,000 
4F TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS 114,916,000
4GTURNOUT BOXES AND STRUCTURES ON LATERAL (FLUMES) 212,231,000
4H TRANSITION BOXES, TRANSITION/DROP, TRANSITION/SYPHONE AND BENDING STRUCTURES ON LATERALS AND SYPHONE 

ON WATERCOURSES 209,185,000  
4I SPILLWAY ON BRANCHE (ED) AND FLUMES 365,356,000
4J DROP STRUCTURES ON WATERCOURSES 336,652,000
4K DROP STRUCTURES 818,686,000 11,000 
4L SIDE ESCAPE AT Km. 17.9 AND BRANCH CANAL ED 152,297,000 2,000 
4 FOOT BRIDGE 53,155,000
4N ITEMS FOR WATER CONTROL EQUIPMENT 25,000,000

  sub total 5,092,380,000 69,000 
  
BILL N.5 COMMON SERVICES 105,726,000 224,000 
  
  
 OVERALL COST OF CONTRACT NO. SJ-3A total 101,033,326,000 6,545,000 
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(5) Contract No. SJ-3B  (PHASE 1 -WEST CANAL -)  
 

Item Description Unit Quantity Rate ID ID $ 
BILL No.1 ADMINISTRATIVE ITEMS 566,680,000

  
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 51,462,191,000 9,885,000 
  
BILL No.3 ROADS 21,549,360,000

  
BILL No.4 STRUCTURES 7,942,757,000 146,000 
  
BILL N.5 COMMON SERVICES 105,726,000 224,000 
  
  
  
  
 OVERALL COST OF CONTRACT NO. SJ-3B PHASE 1 81,626,714,000 10,255,000 
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No.  
BILL NO.1 ADMINISTRATIVE ITEMS 566,680,000

  
BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES

2A CANALS AND DRAINS 
2A1 Canal excavation、else 36,433,189,000 2,576,000

2A2 canal,Membrane lining、Joint filler and sealant 9,354,320,000 4,976,000

2B FLUMES 3,295,250,000

2C PIPES AND VALVES 2,193,529,000 185,000

2D UPVC PIPES AND VALVES 185,903,000 2,148,000

  sub total 51,462,191,000 9,885,000

  
BILL NO. 3 ROADS 21,549,360,000

  
BILL No.4 STRUCTURES 

4A CROSS CULVERTS 3,797,889,000 70,000

4B ROAD  CROSSING 312,078,000

4C VEHICLE BRIDGE ON MAIN CANAL 197,311,000 13,000

4D Head Regulator on Main Canal at kms 4.05, 13.97 and 18.27 127,092,000 4,000
4E Cross Regulator on Main Canal at km 9.86 and side Escape/Cross Regulator on Main canal at km 18.6 393,300,000 5,000
4F Head Regulators/cross Regulator on Br 526,809,000 34,000
4G DROP STRUCTURES ON DRAINS 55,224,000
4H FOOT BRIDGES ON MAIN AND BRANCH 135,895,000
4I DROP STRUCTURES ON BRANCH CANAL 909,773,000 20,000
4J TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS 228,434,000
4K TURNOUT BOXES AND STRUCTURES ON LATERALS 295,601,000
4L TRANSITION BOXES, TRANSION/DROP, TRANSITI(BENDING STRUCTURES ON LATERALS AND SIPHONS ON 

WATERCOURSES 338,665,000

4 SPILLWAY ON FLUMES 54,600,000
4N DROP STRUCTURES ON WATER COURSES 495,586,000
4O ITEMS FOR WATER CONTROL EQUIPMENTS 74,500,000

  sub total 7,942,757,000 146,000

  
BILL N.5 COMMON SERVICES 105,726,000 224,000

  
  
 OVERALL COST OF CONTRACT NO. SJ-3B PHASE 1 total 81,626,714,000 10,255,000
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(6) Contract No. SJ-3B  (PHASE 2 -WEST CANAL -)  
 

Item Description Unit Quantity Rate ID ID $ 
BILL No.1 ADMINISTRATIVE ITEMS 348,943,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES 38,653,134,000 5,969,000

BILL No.3 ROADS 23,818,395,000

BILL No.4 STRUCTURES 7,317,134,000 136,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVERALL COST OF CONTRACT NO. 3B PHASE 2 70,243,332,000 6,329,000
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Breakdown list 

 

Item Description Unit Quantity Rate ID ID $ 
No. 
BILL NO.1 ADMINISTRATIVE ITEMS 348,943,000

BILL No.2 CANALS AND DRAIN, FLUMES, PIPES AND VALVES
2A CANALS AND DRAINS 

2A1 Canal excavation、else 27,800,070,000 1,661,000
2A2 canal,Membrane lining、Joint filler and sealant 6,704,407,000 2,317,000

2B FLUMES 1,694,984,000
2C PIPES AND VALVES 2,286,084,000 98,000
2D UPVC PIPES AND VALVES 150,555,000 1,893,000
2E DROP STRUCTURES ON DRAINS 17,034,000

sub total 38,653,134,000 5,969,000

BILL NO. 3 ROADS 23,818,395,000

BILL No.4 STRUCTURES 
4A CROSS CULVERTS 5,009,623,000 83,000
4B ROAD CROSSINGS 325,850,000
4C Head Regulator/Cross Regulator on Main Canal at kms (39.05 and 48.08) 114,723,000 3,000
4D Head Regulator on Main Canal at kms 28.18, 35.27, 44.62 and 48.06 67,481,000 4,000
4E Cross Regulator on Main Canal at km 28.5 and side Escape/Cross Regulator on Main canal at km 44.3 
4F Head Regulators/cross Regulator on Branches WF and WH 103,124,000 7,000
4G side Escape on Main Canal at Km. 28.4 41,979,000 1,000
4H Head Regulator/cross Regulator on Lateral WFC 4,908,000
4I VEHICLE BRIDGE ON MAIN CANAL 462,383,000 31,000
4J TURNOUT BOXES AND STRUCTURES ON BRANCH CANALS 153,808,000
4K TURNOUT BOXES AND STRUCTURES ON LATERALS 155,723,000
4L TRANSITION BOXES, TRANSION/DROP, TRANSITI(BENDING STRUCTURES ON LATERALS AND 

SIPHONS ON) 
291,782,000

4 SPILLWAY ON FLUMES 37,723,000
4N DROP STRUCTURES ON WATER COURSES 155,736,000
4O DROP STRUCTURES ON BRANCH CANALS 251,819,000 7,000
4P FOOT BRIDGE ON MAIN AND BRANCH CANALS 91,722,000
4Q TEMS FOR WATER CONTROL EQUIPMENTS 48,750,000

sub total 7,317,134,000 136,000

BILL N.5 COMMON SERVICES 105,726,000 224,000

OVER ALL COST OF CONTRACT SJ-3B PHASE 2 total 70,243,332,000 6,329,000
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(7) Contract No. SJ-5  (PUMP HOUSES FO SPRINKLER SYSTEMS)  
 

No Description Unit Quantity Rate ID ID Rate $ $ 
1 BILL No.1 ADMINISTRATIVE ITEMS % 1.62% 89,386,000   

    
2 BILL No.2 CIVIL WORKS ha 86,800 60,526 5,253,657,000 3.1 269,000 

    
3 BILL No.3 MECHANICAL WORKS ha 86,800 3,033 263,264,000 241.2 20,936,000 

    
4 BILL No.4 ELECTRICAL WORKS ha 86,800 338.6 29,390,000 

    
5 BILL No.5 COMMON SERVICES 105,726,000  223,666 

    
    
    
    
 TOTAL COST OF CONTRACT NO. SJ-5 5,712,033,000  50,819,000 
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(8) Contract No. SJ-5  (SPRINKLER SYSTEMS)  

 

No Description Unit Quantity Rate ID ID Rate $ $ 
1 BILL No.1 ADMINISTRATIVE ITEMS 118,815,000  

  48.8%  
 SPRINKLER MACHINE  

2 BILL No.2 - EAST CANAL AREA ha 33,800 2,805 94,809,000
   

3 BILL No.3 - WEST CANAL AREA ha 53,000 2,805 148,665,000
   

4 BILL No.4 - PUMPED CANAL AREA ha 0 2,805 0
   
   
 TOTAL COST OF CONTRACT NO.SJ-6 86,800 118,815,000  243,474,000
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E-1. Financial and Economic Price of Agricultural Products 

Items Price Unit Financial Price Economic Price Remarks
Wheat-طـــةنم ID/kg 480 723 Border Parity
Barley-جـــــؤ ID/kg 330 536 Border Parity
Sugar Beet ID/kg 140 133 SCF
Alfalfa ID/kg 300 286 SCF
Field Beans ID/kg 1,000 953 SCF
Green Fodder ID/kg 450 429 SCF
Berseem ID/kg 300 286 SCF
Cotton ID/kg 1,570 1,496 SCF
Sunflower Seed ID/kg 700 667 SCF
Maize- الـــــذرة شامي طةنمة ID/kg 300 286 SCF
Chick Peas- نـــــــؤك الحمص ID/kg 1,000 953 SCF

Tomatos-طماطة-تةماتة ID/kg 200 191 SCF
Egg plant-باذنجان-باينجان  ID/kg 200 191 SCF
Cucamber-خيار ID/kg 250 238 SCF
Okra-البامية-بامية ID/kg 750 715 SCF
white Onion-ابيض بصل-سثى ثيازى  ID/kg 650 619 SCF
Red Onion-أحمر بصل-سؤر ثيازى ID/kg 800 762 SCF
Green Onion-أخضر بصل-سةور ثيازى ID/kg 450 429 SCF
Potatos-بطاطة-ثةتاتة ID/kg 350 333 SCF
Melon-بطيخ-طندؤرة ID/kg 550 524 SCF
Snake Cucamber-قثاء-تةرؤزى   ID/kg 600 572 SCF
Water melon-رقي-شفتى ID/kg 300 286 SCF
Sٍquash-شجر-آودى ID/kg 800 762 SCF
Green Broad-Beanخضراء باقلة -سةوز ثاقلةى ID/kg 200 191 SCF
Fresh Haricotخضراء فاصوليا-سةوز فاصؤلياى ID/kg 500 476 SCF
Sweet Pepar(حلو)اخضر فلفل-شيرين بيبةرى  ID/kg 550 524 SCF
Hot Peper-حار فلفل-تيذ بيبةرى ID/kg 650 619 SCF
Kidney-bean-لوبيا-لوَبيا ID/kg 600 572 SCF

Orange-برتقال-ثرتةقال ID/kg 1,500 1,429 SCF
Red Apple-أحمر تفاح-سؤر سيَوى ID/kg 1,500 1,429 SCF
Green Apple-أخضر تفاح-سةوز سيَوى  ID/kg 1,250 1,191 SCF
Yallow Apple-أصفر تفاح-زةرد سيَوى ID/kg 1,250 1,191 SCF
white Grape-أبيض عنب-سثى ترىَى ID/kg 600 572 SCF
Red Grape-أحمر عنب-سؤر ى ترىَ ID/kg 700 667 SCF
Black Grap-أسود عنب-رةش ى ترىَ  ID/kg 800 762 SCF
Peach-خوخ-خوَخ ID/kg 1,250 1,191 SCF
Pmegranate-رمان-هةنار ID/kg 1,100 1,048 SCF
Plum-عنجاص-بالو ئالو ID/kg 500 476 SCF
Red Plum-أحمر عنجاص-سؤر بالوى ئالو ID/kg 800 762 SCF
Pear-عرموط-هةرمىَ   ID/kg 700 667 SCF
Mandarin-لالنكي-لالةنطى ID/kg 1,750 1,667 SCF
Lemon-حامض-ترش ليمؤى ID/kg 750 715 SCF
Appricot-مشمش-قةيسى ID/kg 1,000 953 SCF
Banana-موز-مؤز ID/kg 600 572 SCF
Fig-تين-هةنجير ID/kg 1,200 1,143 SCF
Kiwe -آيوى-آيوى ID/kg 1,000 953 SCF

Garlic-ثوم -سير ID/kg 1,200 1,143 SCF
Table Beet-شوندر-ضةوةندةر ID/kg 300 286 SCF
Carrot-جزر-طيَزةر ID/kg 400 381 SCF
Lettuce-خس-خاس ID/kg 500 476 SCF
Cauliflower-قرنبيط-قةرنابيت ID/kg 550 524 SCF
White Cabbage-بيضاء لهانة-سثى آةلةمى ID/kg 750 715 SCF
Red Cabbage-حمراء لهانة-سؤر آةلةمى ID/kg 850 810 SCF

Chemical Fertilizers (N) ID/kg 2,000 1,905 SCF
Chemical Fertilizers (P) ID/kg 2,500 2,382 SCF
Chemical Fertilizers (K) ID/kg 2,000 1,905 SCF
Chemical Pestisides ID/kg 2,500 2,382 SCF  
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E-2. Estimation of Economic Price of Wheat and Barley  

Unit Amount Remarks
(1) Import Price (C.I.F) at Persian Port US$/ton 476 Australia, Year 2010
(2) Equivalent to ID ID/ton 556,920 Exchange Rate @1,170ID/$

(3) Tariffs (%) 0% Food is exempted from the reconstruction 
levy (CPA Order 38)

(4) Handling and discharge Fee ID/ton 9,000

(5) Administrative Fee ID/ton 84,288 Incleding service fee (750ID/t) and 
administrative fee (15% of total import 

(6) Distance from Persian Port to Mosul km 1,333
(7) Transportation Cost from Port to Silage ID/ton 68,100
(8) Distance from silage to the Project Site km 100

(9) Transportation Cost from silage to the Project 
Site ID/ton 5,100 Estimated based on transportation cost at 

silage
(10) Farm-gate Price ID/ton 723,408
Source: General State Company of Grain Trading, Ministry of Trade

Unit Amount Remarks
(1) Import Price (C.I.F) at Persian Port US$/ton 337 Year 2010
(2) Equivalent to ID ID/ton 394,290 Exchange Rate @1,170ID/$

(3) Tariffs (%) 0% Food is exempted from the reconstruction 
levy (CPA Order 38)

(4) Handling and discharge Fee ID/ton 9,000

(5) Administrative Fee ID/ton 59,894 Service fee (750ID/t) and administrative 
fee (15% of total import cost)

(6) Distance from Persian Port to Mosul km 1,333
(7) Transportation Cost from Port to Silage ID/ton 68,100
(8) Distance from silage to the Project Site km 100

(9) Transportation Cost from silage to the Project 
Site ID/ton 5,100 Estimated based on transportation cost at 

silage
(10) Farm-gate Price ID/ton 536,384
Source: General State Company of Grain Trading, Ministry of Trade

Economic Price of Wheat

Economic Price of Barley
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E-3. Estimation of Standard Conversion Factor 
Estimation of Standard Conversion Factor (SCF-1) (1000 ID)

2004 2005 2006 2007 2008 2 Year 
Average

(1) Total Import (C.I.F. price) N.A. N.A. N.A. 5,736,933,874,855 2,589,193,903,187 4,163,063,889,021

(2) Total Export (F.O.B price) 36,222 34,097 49,781,358 218,383,884,766 229,714,309,979 224,049,097,373

(3) Total Import Tariffs/Taxes 286,846,693,743 129,459,695,159 208,153,194,451

(4) Total Export Taxes/Levies 0
(5) Total Export Subsidy 0
(6) = (1) + (2) 5,955,317,759,621 2,818,908,213,166 4,387,112,986,394

(7) = (1)+(2)+(3)+(4)+(5) 6,242,164,453,364 2,948,367,908,325 4,595,266,180,845

(8) SCF = (6) ÷ (7) 0.95 0.96 0.95
Source: Ministry of Planning, The Central Statistical Organization
            Coalition Provisional Authority Documents, CPA Order 38 (Reconstruction Levy)

Estimation of Standard Conversion Factor (SCF-2) (1000 ID)

1998 1999 2000 2001 2002 5 Year 
Average

(1) Total Import (C.I.F. price) 247,368 432,273 721,396 1,364,991 1,799,526 913,111
(2) Total Export (F.O.B price) 69,383 103,728 83,057 93,937 70,413 84,104
(3) Total Import Tariffs/Taxes 12,202 21,738 37,824 75,034 100,451 49,450
(4) Total Export Taxes/Levies 7 7 9 16 16 11
(5) Total Export Subsidy 0 0 0 0 0 0
(6) = (1) + (2) 316,751 536,001 804,453 1,458,928 1,869,939 997,214
(7) = (1)+(2)+(3)+(4)+(5) 328,960 557,747 842,286 1,533,977 1,970,405 1,046,675
(8) SCF = (6) ÷ (7) 0.96 0.96 0.96 0.95 0.95 0.95

Source: Ministry of Planning, The Central Statistical Organization
            Coalition Provisional Authority Documents, CPA Order 38 (Reconstruction Levy)
Note: CPA's trade policy is applied to available 5-year data from 1998 to 2002

(1000 ID)

1998 1999 2000 2001 2002 1998 1999 2000 2001 2002
0 Food and live Animalsb 24,493 40,794 46,233 39,263 55,737 0% 0 0 0 0 0
1 beverages & Tobacco 7,581 19,057 15,720 6,520 8,836 5% 379 953 786 326 442

2 Crude Materials Inedible Export 
Fuels 1,362 3,390 6,459 11,110 13,600 5% 68 170 323 556 680

3 Mineral Fuels, Lubricants & 
Related Materials 754 302 613 579 3,086 5% 38 15 31 29 154

4 Animal and Vegetable Oil & Fatsb 470 154 1,012 421 156 0% 0 0 0 0 0
5 Chemicals 39,727 64,069 37,110 38,549 3,970 5% 1,986 3,203 1,856 1,927 199

6 Manufactured Goods Classified 
Chiefly by Material 50,349 68,430 162,029 360,306 345,347 5% 2,517 3,422 8,101 18,015 17,267

7
Machinery & Transport 
Equipmentc

108,172 217,183 411,664 876,815 1,326,897 6% 6,490 13,031 24,700 52,609 79,614
8 Miscellaneous Manufactured 14,402 18,866 40,532 31,428 41,897 5% 720 943 2,027 1,571 2,095

9 Commodities & Transaction not 
Classifies According to Kind 58 28 24 0 5% 3 1 1 0 0

Grand Total 247,368 432,273 721,396 1,364,991 1,799,526 12,202 21,738 37,824 75,034 100,451
Source: Ministry of Planning, The Central Statistical Organization
            Coalition Provisional Authority Documents, CPA Order 38 (Reconstruction Levy)
Note: a/ 5% of reconstruction levy (RL) is charged on goods imported in Iraq, and all other custom tariffs, duties, import taxes and surcharges stand suspended.

b/ Food items, medicines, books, clothing and items pertaining to humanitarian assistance are exempted from the RL.
c/ Machinery and transportation eiopment include the vehicle entry inspection fee of $30 per truck.

(1000 ID)

1998 1999 2000 2001 2002 1998 1999 2000 2001 2002
0 Food and live Animals 36,928 56,173 34,063 56,513 46,296 0% 0 0 0 0 0
1 beverages & Tobacco 60 148 15 7 0 0% 0 0 0 0 0

2 Crude Materials Inedible Export 
Fuels 11,478 13,668 16,411 12,400 6,795 0% 0 0 0 0 0

3 Mineral Fuels, Lubricants & 
Related Materials 77 17 16 135 2,162 0% 0 0 0 0 0

4 Animal and Vegetable Oil & Fats 31 66 320 423 330 0% 0 0 0 0 0
5 Chemicals 15,749 29,314 26,970 17,736 7,377 0% 0 0 0 0 0

6 Manufactured Goods Classified 
Chiefly by Material 4,344 3,505 4,348 5,115 5,833 0% 0 0 0 0 0

7 Machinery & Transport Equipment 0 90 0 49 50 0% 0 0 0 0 0
8 Miscellaneous Manufactured 716 742 914 1,559 1,570 1% 7 7 9 16 16

9 Commodities & Transaction not 
Classifies According to Kind 0 5 0 0 0 0% 0 0 0 0 0

Grand Total 69,383 103,728 83,057 93,937 70,413 7 7 9 16 16
Source: Ministry of Planning, The Central Statistical Organization
            Coalition Provisional Authority Documents, CPA Order 38 (Reconstruction Levy)
Note: a/ No export tariffs are charged on export goods except for $35 per ton levy on scrap metal.

Value of Import (SCF-2)

Value of Export (SCF-2)

Value of Import
Rate (%)a Reconstruction Levy (RL)

Value of Import
Rate (%)a Reconstruction Levy (RL)
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E-4. Crop Production of Rotation Block (Cultivated Area 9,600 donum/block) 

Crop Production of Rotation Block (Cultivated Area 9,600 donum/block)
Current 
Yielda

Proposed 
Yieldb

(kg/D) (kg/D) ABC XYZ αβγ117 αβγ100 ABC XYZ αβγ117 αβγ100
1 Winter Alphalpha -               1,750        1,400       1,600     1,600       -                 2,450         2,800     2,800      -             
2 Sugar Beet -               11,500      2,200       400        800          800            25,300       4,600     9,200      9,200     
3 Wheat -               1,400        2,800       4,000     3,600       3,600         3,920         5,600     5,040      5,040     
4 Barley -               1,300        1,600       2,000     1,200       1,200         2,080         2,600     1,560      1,560     
5 Broad Bean -               700           800          800        400          400            560            560        280         280        
6 Oat -               1,900        100          400        400          400            190            760        760         760        
7 Vetch -               1,900        100          400        400          400            190            760        760         760        
8 Berseem -               2,100        600          -             400          400            1,260         -             840         840        
9 Potatoc -               5,000        -               -             400          400            -                 -             2,000      2,000     

10 Summer Alphalpha -               1,750        1,200       1,200     1,600       1,600         2,100         2,100     2,800      2,800     
11 Cotton -               700           148          200        100          100            103            140        70           70          
12 Maize -               1,500        10            -             100          100            16              -             150         150        
13 Sunflower -               600           10            -             100          100            6                -             60           60          
14 Chick Pea -               600           32            200        100          100            19              120        60           60          
15 Summer Potatoc -               5,000        -               -             -              -                 -                 -             -              -             

Note:

c/ Proposed yield is deprived from the farming practice in the North Jazira Irrogation Project site.

Cropping Area (donum/block) Proposed Production per Rotation 
Block(ton/D/year)

a/ Current yields are results of rainfed agriculture in the project area, and quoted from the farm household survey conducted 
by JICA Study Team in 2010.
b/ Proposed yields are future projection of irrigated agriculture, and are quoted from the original feasibility study conducted by 
swiss consultants.
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E-5. Net Income of Crops (ID per Donum) 

【Wheat】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Price (Main Product)a ID / kg 480 480 723 723
Farmgate Price (By-product) ID / kg 2,400 2,400 0.95 2,287 2,287
Crop Yield (Main Product)b kg / D 0 1,400 0 1,400
Crop Yield (By-product) kg / D 0 75 0 75
Gross Farm Income per Dunm ID / D 0 852,000 0 1,183,694

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractor hrs. /D 0 0.5 0 0.5
Harvester hrs. /D 0 0.5 0 0.5
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 20 0 20

Labor Input Common labor man-day /D 0 10 0 10
Animal forces animal-day /D 0 0 0 0
Seed kg /D 0 50 0 50
Fertilizerc Super phosphate kg /D 0 30 0 30
Pesticidec Topic, Logran kg /D 0 4 0 4

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 12,000 15,000 0.60 7,200 9,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 550 550 0.95 524 524
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 10,000 0 9,527

Harvester ID / hr. 0 17,000 0 16,197
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 15,000 0 14,291

Labor Input Common labor ID / day 0 150,000 0 90,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 27,500 0 26,200
Fertilizer Super phosphate ID / kg 0 30,000 0 28,582
Pesticide Topic, Logran ID / unit 0 4,000 0 3,811

(4) Sub-total ID / D 0 254,250 0 189,324
C. Net Income ID / D 0 597,800 0 994,400
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

Financial PriceUnitItem

c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.

CF Economic Price
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【Barley】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Price (Main Product)a ID / kg 330 330 536 536
Farmgate Price (By-product) ID / kg 2,400 2,400 0.95 2,287 2,287
Crop Yield (Main Product)b kg / D 0 1,300 0 1,300
Crop Yield (By-product) kg / D 0 70 0 70
Gross Farm Income per Dunm ID / D 0 596,143 0 856,045

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractor hrs. /D 0 0.5 0 0.5
Harvester hrs. /D 0 0.5 0 0.5
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 20 0 20

Labor Input Common labor man-day /D 0 7 0 7
Animal forces animal-day /D 0 0 0 0
Seed kg /D 0 40 0 40
Fertilizerc Super phosphate kg /D 0 15 0 15
Pesticidec Topic, Logran kg /D 0 4 0 4

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 12,000 15,000 0.60 7,200 9,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 330 330 0.95 314 314
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 10,000 0 9,527

Harvester ID / hr. 0 17,000 0 16,197
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 15,000 0 14,291

Labor Input Common labor ID / day 0 105,000 0 63,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 13,200 0 12,576
Fertilizer Super phosphate ID / kg 0 15,000 0 14,291
Pesticide Topic, Logran ID / unit 0 4,000 0 3,811

(4) Sub-total ID / D 0 179,950 0 134,408
C. Net Income ID / D 0 416,200 0 721,600
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

Economic Price

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.

Item Unit Financial Price CF

c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,  
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【Winter Alphalpha】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 300 300 0.95 286 286
Crop Yieldb kg / D 0 1,750 0 1,750
Gross Farm Income per Dunm ID / D 0 525,000 0 500,191

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 3.9 0 4
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 2 0 2
Fuel L /D 0 79 0 79

Labor Input Common labor man-day /D 0 2 0 2
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 5 0 5
Fertilizerf Super phosphate kg /D 0 10 0 10
Pesticidef Topic, Logran kg /D 0 9 0 9

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 7,800 7,800 0.95 7,431 7,431
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 78,000 0 74,314

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 3,000 0 2,858
Fuel ID / hr. 0 59,000 0 56,212

Labor Input Common labor ID / day 0 30,000 0 18,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 39,000 0 37,157
Fertilizer Super phosphate ID / kg 0 10,000 0 9,527
Pesticide Topic, Logran ID / unit 0 9,000 0 8,575

(4) Sub-total ID / D 0 228,000 0 206,644
C. Net Income ID / D 0 297,000 0 293,500
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study

CF Economic Price

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.
c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

Financial PriceItem Unit

f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.
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【Sugar Beat】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 140 140 0.95 133 133
Crop Yieldb kg / D 0 11,500 0 11,500
Gross Farm Income per Dunm ID / D 0 1,610,000 0 1,533,919

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 1.5 0 1.5
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 27 0 27

Labor Input Common labor man-day /D 0 35 0 35
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 5 0 5
Fertilizerf Super phosphate kg /D 0 95 0 95
Pesticidef Topic, Logran kg /D 0 12 0 12

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 9,300 9,300 0.95 8,861 8,861
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 30,000 0 28,582

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 20,000 0 19,055

Labor Input Common labor ID / day 0 525,000 0 315,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 46,500 0 44,303
Fertilizer Super phosphate ID / kg 0 94,552 0 90,084
Pesticide Topic, Logran ID / unit 0 11,702 0 11,149

(4) Sub-total ID / D 0 728,504 0 508,888
C. Net Income ID / D 0 881,500 0 1,025,000
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study
f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

Unit Financial Price CF Economic Price

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.

Item

c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,
d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.
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【Broad Bean】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 1,000 1,000 0.95 953 953
Crop Yieldb kg / D 0 700 0 700
Gross Farm Income per Dunm ID / D 0 700,000 0 666,921

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 0.6 0 0.6
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 15 0 15

Labor Input Common labor man-day /D 0 5 0 5
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 31 0 31
Fertilizerf Super phosphate kg /D 0 45 0 45
Pesticidef Topic, Logran kg /D 0 6 0 6

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 3,690 3,690 0.95 3,516 3,516
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 12,000 0 11,433

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 11,000 0 10,480

Labor Input Common labor ID / day 0 75,000 0 45,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 114,390 0 108,984
Fertilizer Super phosphate ID / kg 0 44,819 0 42,701
Pesticide Topic, Logran ID / unit 0 5,851 0 5,575

(4) Sub-total ID / D 0 263,810 0 224,887
C. Net Income ID / D 0 436,200 0 442,000
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study
f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

Item Unit Financial Price CF

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.
c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

Economic Price

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.
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【Oat】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 450 450 0.95 429 429
Crop Yieldb kg / D 0 1,900 0 1,900
Gross Farm Income per Dunm ID / D 0 855,000 0 814,597

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 1 0 1
Harvester hrs. /D 0 0.5 0 0.5
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 27 0 27

Labor Input Common labor man-day /D 0 25 0 25
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 31 0 31
Fertilizerf Super phosphate kg /D 0 64 0 64
Pesticidef Topic, Logran kg /D 0 6 0 6

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 330 330 0.95 314 314
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 20,000 0 19,055

Harvester ID / hr. 0 17,000 0 16,197
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 20,000 0 19,055

Labor Input Common labor ID / day 0 375,000 0 225,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 10,230 0 9,747
Fertilizer Super phosphate ID / kg 0 64,244 0 61,208
Pesticide Topic, Logran ID / unit 0 5,851 0 5,575

(4) Sub-total ID / D 0 513,075 0 356,550
C. Net Income ID / D 0 341,900 0 458,000
Note: a/ Farm-gate price (green fodder) is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study
f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.

Item Unit Financial Price CF Economic Price

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.
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【Vetch】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 450 450 0.95 429 429
Crop Yieldb kg / D 0 1,900 0 1,900
Gross Farm Income per Dunm ID / D 0 855,000 0 814,597

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractor hrs. /D 0 1 0 1
Tractore hrs. /D 0 0.5 0 0.5
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 27 0 27

Labor Input Common labor man-day /D 0 25 0 25
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 47 0 47
Fertilizerf Super phosphate kg /D 0 64 0 64
Pesticidef Topic, Logran kg /D 0 6 0 6

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 550 550 0.95 524 524
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 20,000 0 19,055

Harvester ID / hr. 0 17,000 0 16,197
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 20,000 0 19,055

Labor Input Common labor ID / day 0 375,000 0 225,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 25,850 0 24,628
Fertilizer Super phosphate ID / kg 0 64,244 0 61,208
Pesticide Topic, Logran ID / unit 0 5,851 0 5,575

(4) Sub-total ID / D 0 528,695 0 371,432
C. Net Income ID / D 0 326,300 0 443,200
Note: a/ Farm-gate price (green fodder) is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study
f/ Amount offertilizer and pesticide apply are estimated based on the original F/S (green fodder) conducted by swiss consulting firm, with due 
consideration of price escalation.

Item Unit

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.
c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

CF Economic PriceFinancial Price

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.
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【Berseem】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 300 300 0.95 286 286
Crop Yieldb kg / D 0 2,100 0 2,100
Gross Farm Income per Dunm ID / D 0 630,000 0 600,229

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 1 0 1
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 2 0 2
Fuel L /D 0 43 0 43

Labor Input Common labor man-day /D 0 5 0 5
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 10 0 10
Fertilizerf Super phosphate kg /D 0 103 0 103
Pesticidef Topic, Logran kg /D 0 15 0 15

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 6,540 6,540 0.95 6,231 6,231
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 16,000 0 15,244

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 3,600 0 3,430
Fuel ID / hr. 0 32,000 0 30,488

Labor Input Common labor ID / day 0 75,000 0 45,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 65,400 0 62,310
Fertilizer Super phosphate ID / kg 0 103,095 0 98,223
Pesticide Topic, Logran ID / unit 0 14,628 0 13,936

(4) Sub-total ID / D 0 309,722 0 268,630
C. Net Income ID / D 0 320,300 0 331,600
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study
f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

CF

c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.

Economic PriceItem Unit Financial Price

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.
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【Potato】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 350 350 0.95 333 333
Crop Yieldb kg / D 0 5,000 0 5,000
Gross Farm Income per Dunm ID / D 0 1,750,000 0 1,667,304

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 0.5 0 0.5
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 1 0 1
Fuel L /D 0 20 0 20

Labor Input Common labor man-day /D 0 50 0 50
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 250 0 250
Fertilizerf Super phosphate kg /D 0 95 0 95
Pesticidef Topic, Logran kg /D 0 12 0 12

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 470 470 0.95 448 448
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 10,000 0 9,527

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 1,500 0 1,429
Fuel ID / hr. 0 15,000 0 14,291

Labor Input Common labor ID / day 0 750,000 0 450,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 117,500 0 111,948
Fertilizer Super phosphate ID / kg 0 94,552 0 90,084
Pesticide Topic, Logran ID / unit 0 11,702 0 11,149

(4) Sub-total ID / D 0 1,000,254 0 688,428
C. Net Income ID / D 0 749,700 0 978,900
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study
f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

Item Unit Financial Price Economic Price

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.
c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

CF

d/ Amount of seed pwe donum and cost of seed per kg are quoted from a field experience in the North Africa.
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【Summer Alphalpha】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 300 300 0.95 286 286
Crop Yieldb kg / D 0 1,750 0 1,750
Gross Farm Income per Dunm ID / D 0 525,000 0 500,191

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 3.9 0 4
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 2 0 2
Fuel L /D 0 79 0 79

Labor Input Common labor man-day /D 0 2 0 2
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 0 0 0
Fertilizerf Super phosphate kg /D 0 26 0 26
Pesticidef Topic, Logran kg /D 0 9 0 9

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 7,800 7,800 0.95 7,431 7,431
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 78,000 0 74,314

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 3,000 0 2,858
Fuel ID / hr. 0 59,000 0 56,212

Labor Input Common labor ID / day 0 30,000 0 18,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 0 0 0
Fertilizer Super phosphate ID / kg 0 26,000 0 24,771
Pesticide Topic, Logran ID / unit 0 9,000 0 8,575

(4) Sub-total ID / D 0 205,000 0 184,730
C. Net Income ID / D 0 320,000 0 315,500
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study

Unit

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.

f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

Financial Price CF Economic Price

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.
c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

Item
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【Cotton】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 1,570 1,570 0.95 1,496 1,496
Crop Yieldb kg / D 0 700 0 700
Gross Farm Income per Dunm ID / D 0 1,099,000 0 1,047,067

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 1 0 1
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 20 0 20

Labor Input Common labor man-day /D 0 10 0 10
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 10 0 10
Fertilizerf Super phosphate kg /D 0 68 0 68
Pesticidef Topic, Logran kg /D 0 27 0 27

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 420 420 0.95 400 400
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 20,000 0 19,055

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 15,000 0 14,291

Labor Input Common labor ID / day 0 150,000 0 90,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 4,200 0 4,002
Fertilizer Super phosphate ID / kg 0 67,872 0 64,664
Pesticide Topic, Logran ID / unit 0 26,915 0 25,643

(4) Sub-total ID / D 0 284,736 0 218,369
C. Net Income ID / D 0 814,300 0 828,700
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study

Financial Price CF Economic Price

f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

Item Unit

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.
c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.

 



E - 16 

【Maize】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 300 300 0.95 286 286
Crop Yieldb kg / D 0 1,500 0 1,500
Gross Farm Income per Dunm ID / D 0 450,000 0 428,735

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 1.2 0 1.2
Harvester hrs. /D 0 0.5 0 0.5
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 29 0 29

Labor Input Common labor man-day /D 0 2 0 2
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 10 0 10
Fertilizerf Super phosphate kg /D 0 61 0 61
Pesticidef Topic, Logran kg /D 0 6 0 6

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 2,460 2,460 0.95 2,344 2,344
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 24,000 0 22,866

Harvester ID / hr. 0 17,000 0 16,197
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 22,000 0 20,960

Labor Input Common labor ID / day 0 30,000 0 18,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 24,600 0 23,438
Fertilizer Super phosphate ID / kg 0 60,733 0 57,863
Pesticide Topic, Logran ID / unit 0 5,851 0 5,575

(4) Sub-total ID / D 0 184,934 0 165,613
C. Net Income ID / D 0 265,100 0 263,100
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study
f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

Item Unit

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.
c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,
d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.

CF Economic PriceFinancial Price
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【Sunflower】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 700 700 0.95 667 667
Crop Yieldb kg / D 0 600 0 600
Gross Farm Income per Dunm ID / D 0 420,000 0 400,153

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 0.7 0 0.7
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 16 0 16

Labor Input Common labor man-day /D 0 2 0 2
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 2 0 2
Fertilizerf Super phosphate kg /D 0 34 0 34
Pesticidef Topic, Logran kg /D 0 15 0 15

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 12,300 12,300 0.95 11,719 11,719
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 14,000 0 13,338

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 12,000 0 11,433

Labor Input Common labor ID / day 0 30,000 0 18,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 24,600 0 23,438
Fertilizer Super phosphate ID / kg 0 34,404 0 32,778
Pesticide Topic, Logran ID / unit 0 14,628 0 13,936

(4) Sub-total ID / D 0 130,381 0 113,638
C. Net Income ID / D 0 289,600 0 286,500
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study

Economic PriceUnit Financial Price CF

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.
c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.

Item
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【Chick Pea】

Without Project With Project Without Project With Project
A. Gross Income

Farmgate Pricea ID / kg 1,000 1,000 0.95 953 953
Crop Yieldb kg / D 0 600 0 600
Gross Farm Income per Dunm ID / D 0 600,000 0 571,647

B. Production Costc
(1) Farm Inputs per Dunm

Farm machinery Tractore hrs. /D 0 0.9 0 0.9
Harvester hrs. /D 0 0 0 0
Transportation hrs. /D 0 0.5 0 0.5
Fuel L /D 0 19 0 19

Labor Input Common labor man-day /D 0 4 0 4
Animal forces animal-day /D 0 0 0 0
Seedd kg /D 0 18 0 18
Fertilizerf Super phosphate kg /D 0 25 0 25
Pesticidef Topic, Logran kg /D 0 12 0 12

(2) Unit Rate for the above
Farm machinery Tractor ID / hr. 20,000 20,000 0.95 19,055 19,055

Harvester ID / hr. 34,000 34,000 0.95 32,393 32,393
Transportation ID / hr. 1,500 1,500 0.95 1,429 1,429
Fuel ID / hr. 750 750 0.95 715 715

Labor Input Common labor ID / day 15,000 15,000 0.60 9,000 9,000
Animal forces ID / day 0 0 0 0
Seedd ID / kg 3,690 3,690 0.95 3,516 3,516
Fertilizer Super phosphate ID / kg 1,000 1,000 0.95 953 953
Pesticide Topic, Logran ID / kg 1,000 1,000 0.95 953 953

(3) Unit Production Cost
Farm machinery Tractor ID / hr. 0 18,000 0 17,149

Harvester ID / hr. 0 0 0 0
Transportation ID / hr. 0 750 0 715
Fuel ID / hr. 0 14,000 0 13,338

Labor Input Common labor ID / day 0 60,000 0 36,000
Animal forces ID / day 0 0 0 0
Seed ID / kg 0 66,420 0 63,281
Fertilizer Super phosphate ID / kg 0 25,042 0 23,859
Pesticide Topic, Logran ID / unit 0 11,702 0 11,149

(4) Sub-total ID / D 0 195,914 0 165,492
C. Net Income ID / D 0 404,100 0 406,200
Note: a/ Farm-gate price is based on the farm hosehold survey conducted by JICA Study Team in 2010 at the project site.

e/ Tractor use (hr per donum) is quoted from the original feasibility study

CFUnit

f/ Amount offertilizer and pesticide apply are estimated based on the original F/S conducted by swiss consulting firm, with due consideration of 
price escalation.

c/ Production cost of the without project shows current farming standard at the Suoth Jazeera Irrigation Project Site, while the with project case 
shows farming practice at the North Jazeela Irrigation Project Site. Both figures are quoted from the farm hosehold survey conducted by the JICA 
Study team in 2010,

Economic PriceItem

b/ Crop yield of the without project indicate current yield level at the South Jazeela irrigation Project site, whereas the with project is future 
projection level quoted from the feasibility study conducted by Swiss Consulting Firm.

d/ Amount of seed for donum and cost of seed per kg are quoted from the original feasibility study by swiss consultant, with applying price gap of 
wheat seed between 1983 and 2010.

Financial Price
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E-6. Summary of Net Income of Planned Products (ID per Donum) 

Gross Income
(ID/ Donum)

Production Cost
(ID/ Donum)

Net Income
(ID/ Donum)

Gross Income
(ID/ Donum)

Production Cost
(ID/ Donum)

Net Income
(ID/ Donum)

1 Winter Alphalpha 525,000 228,000 297,000 500,191 206,644 293,500
2 Sugar Beet 1,610,000 728,504 881,500 1,533,919 508,888 1,025,000
3 Wheat 852,000 254,250 597,800 1,183,694 189,324 994,400
4 Barley 596,143 179,950 416,200 856,045 134,408 721,600
5 Broad Bean 700,000 263,810 436,200 666,921 224,887 442,000
6 Oat 855,000 513,075 341,900 814,597 356,550 458,000
7 Vetch 855,000 528,695 326,300 814,597 371,432 443,200
8 Berseem 630,000 309,722 320,300 600,229 268,630 331,600
9 Potato 1,750,000 1,000,254 749,700 1,667,304 688,428 978,900
10 Summer Alphalpha 525,000 205,000 320,000 500,191 184,730 315,500
11 Cotton 1,099,000 284,736 814,300 1,047,067 218,369 828,700
12 Maize 450,000 184,934 265,100 428,735 165,613 263,100
13 Sunflower 420,000 130,381 289,600 400,153 113,638 286,500
14 Chick Pea 600,000 195,914 404,100 571,647 165,492 406,200
15 Summer Potato 1,750,000 1,000,254 749,700 1,667,304 688,428 978,900

Financial Price Economic Price
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E
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Incremental Benefit from Crop Production (Roration Block 9,600 donum)

Without 
Project

With
Project W/-W/O Without 

Project
With

Project W/-W/O ABC XYZ αβγ
117

αβγ
100 ABC XYZ αβγ

117
αβγ
100 ABC XYZ αβγ

117
αβγ
100

1 Winter Alphalpha -          297,000    297,000    -          293,500    293,500    1,400    1,600   1,600    -          415,800    475,200    475,200    -                410,900    469,600    469,600    -                
2 Sugar Beet -          881,500    881,500    -          1,025,000 1,025,000 2,200    400      800       800      1,939,300 352,600    705,200    705,200    2,255,000 410,000    820,000    820,000    
3 Wheat -          597,800    597,800    -          994,400    994,400    2,800    4,000   3,600    3,600   1,673,840 2,391,200 2,152,080 2,152,080 2,784,320 3,977,600 3,579,840 3,579,840 
4 Barley -          416,200    416,200    -          721,600    721,600    1,600    2,000   1,200    1,200   665,920    832,400    499,440    499,440    1,154,560 1,443,200 865,920    865,920    
5 Broad Bean -          436,200    436,200    -          442,000    442,000    800       800      400       400      348,960    348,960    174,480    174,480    353,600    353,600    176,800    176,800    
6 Oat -          341,900    341,900    -          458,000    458,000    100       400      400       400      34,190      136,760    136,760    136,760    45,800      183,200    183,200    183,200    
7 Vetch -          326,300    326,300    -          443,200    443,200    100       400      400       400      32,630      130,520    130,520    130,520    44,320      177,280    177,280    177,280    
8 Berseem -          320,300    320,300    -          331,600    331,600    600       -           400       400      192,180    -                128,120    128,120    198,960    -                132,640    132,640    
9 Potato -          749,700    749,700    -          978,900    978,900    -            -           400       400      -                -                299,880    299,880    -                -                391,560    391,560    

10 Summer Alphalpha -          320,000    320,000    -          315,500    315,500    1,200    1,200   1,600    1,600   384,000    384,000    512,000    512,000    378,600    378,600    504,800    504,800    
11 Cotton -          814,300    814,300    -          828,700    828,700    148       200      100       100      120,191    162,860    81,430      81,430      122,316    165,740    82,870      82,870      
12 Maize -          265,100    265,100    -          263,100    263,100    10         -           100       100      2,757        -                26,510      26,510      2,736        -                26,310      26,310      
13 Sunflower -          289,600    289,600    -          286,500    286,500    10         -           100       100      3,012        -                28,960      28,960      2,980        -                28,650      28,650      
14 Chick Pea -          404,100    404,100    -          406,200    406,200    32         200      100       100      12,770      80,820      40,410      40,410      12,836      81,240      40,620      40,620      
15 Summer Potato -          749,700    749,700    -          978,900    978,900    -            -           -            -          -                -                -                -                -                -                -                -                
Total 11,000  11,200 11,200  9,600   5,825,549 5,295,320 5,390,990 4,915,790 7,766,928 7,640,060 7,480,090 7,010,490 

Economic Price
Incremental Benefit per Crop Rotation Block (1,000 ID)Net Income per Donum (ID/D)

Financial Price Economic Price
Cropping Area per Roration Block 

(Donum) Financial Price
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E
-8. Projected C
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)a (1 donum

 = 0.25 ha) 
 

 

Projected Crop Yields (kg/Donum)a (1 donum = 0.25 ha)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalphab 1,250 1,350 1,350 1,450 1,550 1,550 1,650 1,650 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750
2 Sugar Beet 7,700 8,500 9,200 9,700 10,000 10,500 11,000 11,000 11,200 11,500 11,500 11,500 11,500 11,500 11,500 11,500 11,500 11,500 11,500 11,500
3 Wheat 800 800 900 1,000 1,100 1,100 1,200 1,300 1,300 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400 1,400
4 Barley 600 700 800 900 1,000 1,000 1,100 1,200 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300
5 Broad Bean 400 500 500 500 500 600 600 600 600 700 700 700 700 700 700 700 700 700 700 700
6 Oatc 1,300 1,400 1,500 1,500 1,600 1,600 1,700 1,800 1,800 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900
7 Vetch 1,300 1,400 1,500 1,500 1,600 1,600 1,700 1,800 1,800 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900
8 Berseem 1,500 1,600 1,600 1,700 1,800 1,800 1,900 2,000 2,000 2,100 2,100 2,100 2,100 2,100 2,100 2,100 2,100 2,100 2,100 2,100
9 Potatod 3,300 3,700 4,000 4,200 4,300 4,600 4,800 4,800 4,900 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000

10 Summer Alphalphab 1,250 1,350 1,350 1,450 1,550 1,550 1,650 1,650 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750 1,750
11 Cotton 300 300 400 400 500 500 600 600 700 700 700 700 700 700 700 700 700 700 700 700
12 Maize 1,000 1,000 1,100 1,100 1,200 1,300 1,300 1,400 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500 1,500
13 Sunflower 300 300 300 400 400 400 500 500 500 600 600 600 600 600 600 600 600 600 600 600
14 Chick Pea 200 200 300 300 400 400 500 500 500 600 600 600 600 600 600 600 600 600 600 600
15 Summer Potato 3,300 3,700 4,000 4,200 4,300 4,600 4,800 4,800 4,900 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000 5,000

Note: a/ Projected yields are quoted from the original F/S by swiss consultants firm.
b/ Yield of alfalfa is dry matter yield
c/ Yield of oat is baled hay
d/ Rate of annual increase of sugar beet's yield are applied to potato's projection.

Year
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Gross Income from Agricultural Products in Financial Price (ID/Donum)
Unit Price

(ID/kg) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 300 375,000 405,000 405,000 435,000 465,000 465,000 495,000 495,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000
2 Sugar Beet 140 1,078,000 1,190,000 1,288,000 1,358,000 1,400,000 1,470,000 1,540,000 1,540,000 1,568,000 1,610,000 1,610,000 1,610,000 1,610,000 1,610,000 1,610,000 1,610,000 1,610,000 1,610,000 1,610,000 1,610,000
3 Wheat 480 384,000 384,000 432,000 480,000 528,000 528,000 576,000 624,000 624,000 672,000 672,000 672,000 672,000 672,000 672,000 672,000 672,000 672,000 672,000 672,000
4 Barley 330 198,000 231,000 264,000 297,000 330,000 330,000 363,000 396,000 429,000 429,000 429,000 429,000 429,000 429,000 429,000 429,000 429,000 429,000 429,000 429,000
5 Broad Bean 1,000 400,000 500,000 500,000 500,000 500,000 600,000 600,000 600,000 600,000 700,000 700,000 700,000 700,000 700,000 700,000 700,000 700,000 700,000 700,000 700,000
6 Oat 450 585,000 630,000 675,000 675,000 720,000 720,000 765,000 810,000 810,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000
7 Vetch 450 585,000 630,000 675,000 675,000 720,000 720,000 765,000 810,000 810,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000 855,000
8 Berseem 300 450,000 480,000 480,000 510,000 540,000 540,000 570,000 600,000 600,000 630,000 630,000 630,000 630,000 630,000 630,000 630,000 630,000 630,000 630,000 630,000
9 Potato 350 1,155,000 1,295,000 1,400,000 1,470,000 1,505,000 1,610,000 1,680,000 1,680,000 1,715,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000

10 Summer Alphalphab 300 375,000 405,000 405,000 435,000 465,000 465,000 495,000 495,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000 525,000
11 Cotton 1,570 471,000 471,000 628,000 628,000 785,000 785,000 942,000 942,000 1,099,000 1,099,000 1,099,000 1,099,000 1,099,000 1,099,000 1,099,000 1,099,000 1,099,000 1,099,000 1,099,000 1,099,000
12 Maize 300 300,000 300,000 330,000 330,000 360,000 390,000 390,000 420,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000 450,000
13 Sunflower 700 210,000 210,000 210,000 280,000 280,000 280,000 350,000 350,000 350,000 420,000 420,000 420,000 420,000 420,000 420,000 420,000 420,000 420,000 420,000 420,000
14 Chick Pea 1,000 200,000 200,000 300,000 300,000 400,000 400,000 500,000 500,000 500,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000 600,000
15 Summer Potato 350 1,155,000 1,295,000 1,400,000 1,470,000 1,505,000 1,610,000 1,680,000 1,680,000 1,715,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000 1,750,000

Gross Income from Agricultural Products in Economic Price (ID/Donum)
Unit Price

(ID/kg) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 286 357,300 385,900 385,900 414,400 443,000 443,000 471,600 471,600 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200
2 Sugar Beet 133 1,027,100 1,133,800 1,227,100 1,293,800 1,333,800 1,400,500 1,467,200 1,467,200 1,493,900 1,533,900 1,533,900 1,533,900 1,533,900 1,533,900 1,533,900 1,533,900 1,533,900 1,533,900 1,533,900 1,533,900
3 Wheat 723 578,400 578,400 650,700 723,000 795,300 795,300 867,600 939,900 939,900 1,012,200 1,012,200 1,012,200 1,012,200 1,012,200 1,012,200 1,012,200 1,012,200 1,012,200 1,012,200 1,012,200
4 Barley 536 321,600 375,200 428,800 482,400 536,000 536,000 589,600 643,200 696,800 696,800 696,800 696,800 696,800 696,800 696,800 696,800 696,800 696,800 696,800 696,800
5 Broad Bean 953 381,100 476,400 476,400 476,400 476,400 571,600 571,600 571,600 571,600 666,900 666,900 666,900 666,900 666,900 666,900 666,900 666,900 666,900 666,900 666,900
6 Oat 429 557,400 600,200 643,100 643,100 686,000 686,000 728,800 771,700 771,700 814,600 814,600 814,600 814,600 814,600 814,600 814,600 814,600 814,600 814,600 814,600
7 Vetch 429 557,400 600,200 643,100 643,100 686,000 686,000 728,800 771,700 771,700 814,600 814,600 814,600 814,600 814,600 814,600 814,600 814,600 814,600 814,600 814,600
8 Berseem 286 428,700 457,300 457,300 485,900 514,500 514,500 543,100 571,600 571,600 600,200 600,200 600,200 600,200 600,200 600,200 600,200 600,200 600,200 600,200 600,200
9 Potato 333 1,100,400 1,233,800 1,333,800 1,400,500 1,433,900 1,533,900 1,600,600 1,600,600 1,634,000 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300

10 Summer Alphalphab 286 357,300 385,900 385,900 414,400 443,000 443,000 471,600 471,600 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200 500,200
11 Cotton 1,496 448,700 448,700 598,300 598,300 747,900 747,900 897,500 897,500 1,047,100 1,047,100 1,047,100 1,047,100 1,047,100 1,047,100 1,047,100 1,047,100 1,047,100 1,047,100 1,047,100 1,047,100
12 Maize 286 285,800 285,800 314,400 314,400 343,000 371,600 371,600 400,200 428,700 428,700 428,700 428,700 428,700 428,700 428,700 428,700 428,700 428,700 428,700 428,700
13 Sunflower 667 200,100 200,100 200,100 266,800 266,800 266,800 333,500 333,500 333,500 400,200 400,200 400,200 400,200 400,200 400,200 400,200 400,200 400,200 400,200 400,200
14 Chick Pea 953 190,500 190,500 285,800 285,800 381,100 381,100 476,400 476,400 476,400 571,600 571,600 571,600 571,600 571,600 571,600 571,600 571,600 571,600 571,600 571,600
15 Summer Potato 333 1,100,400 1,233,800 1,333,800 1,400,500 1,433,900 1,533,900 1,600,600 1,600,600 1,634,000 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300 1,667,300

Year

Year
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Net Income from Agricultural Products in Financial Price (ID/Donum)
Cost

(ID/Donum) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 228,000 147,000 177,000 177,000 207,000 237,000 237,000 267,000 267,000 297,000 297,000 297,000 297,000 297,000 297,000 297,000 297,000 297,000 297,000 297,000 297,000
2 Sugar Beet 728,504 349,500 461,500 559,500 629,500 671,500 741,500 811,500 811,500 839,500 881,500 881,500 881,500 881,500 881,500 881,500 881,500 881,500 881,500 881,500 881,500
3 Wheat 254,250 129,800 129,800 177,800 225,800 273,800 273,800 321,800 369,800 369,800 417,800 417,800 417,800 417,800 417,800 417,800 417,800 417,800 417,800 417,800 417,800
4 Barley 179,950 18,100 51,100 84,100 117,100 150,100 150,100 183,100 216,100 249,100 249,100 249,100 249,100 249,100 249,100 249,100 249,100 249,100 249,100 249,100 249,100
5 Broad Bean 263,810 136,200 236,200 236,200 236,200 236,200 336,200 336,200 336,200 336,200 436,200 436,200 436,200 436,200 436,200 436,200 436,200 436,200 436,200 436,200 436,200
6 Oat 513,075 71,900 116,900 161,900 161,900 206,900 206,900 251,900 296,900 296,900 341,900 341,900 341,900 341,900 341,900 341,900 341,900 341,900 341,900 341,900 341,900
7 Vetch 528,695 56,300 101,300 146,300 146,300 191,300 191,300 236,300 281,300 281,300 326,300 326,300 326,300 326,300 326,300 326,300 326,300 326,300 326,300 326,300 326,300
8 Berseem 309,722 140,300 170,300 170,300 200,300 230,300 230,300 260,300 290,300 290,300 320,300 320,300 320,300 320,300 320,300 320,300 320,300 320,300 320,300 320,300 320,300
9 Potato 1,000,254 154,700 294,700 399,700 469,700 504,700 609,700 679,700 679,700 714,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700

10 Summer Alphalphab 205,000 170,000 200,000 200,000 230,000 260,000 260,000 290,000 290,000 320,000 320,000 320,000 320,000 320,000 320,000 320,000 320,000 320,000 320,000 320,000 320,000
11 Cotton 284,736 186,300 186,300 343,300 343,300 500,300 500,300 657,300 657,300 814,300 814,300 814,300 814,300 814,300 814,300 814,300 814,300 814,300 814,300 814,300 814,300
12 Maize 184,934 115,100 115,100 145,100 145,100 175,100 205,100 205,100 235,100 265,100 265,100 265,100 265,100 265,100 265,100 265,100 265,100 265,100 265,100 265,100 265,100
13 Sunflower 130,381 79,600 79,600 79,600 149,600 149,600 149,600 219,600 219,600 219,600 289,600 289,600 289,600 289,600 289,600 289,600 289,600 289,600 289,600 289,600 289,600
14 Chick Pea 195,914 4,100 4,100 104,100 104,100 204,100 204,100 304,100 304,100 304,100 404,100 404,100 404,100 404,100 404,100 404,100 404,100 404,100 404,100 404,100 404,100
15 Summer Potato 1,000,254 154,700 294,700 399,700 469,700 504,700 609,700 679,700 679,700 714,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700 749,700

Net Income from Agricultural Products in Economic Price (ID/Donum)
Cost

(ID/Donum) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 206,644 150,700 179,300 179,300 207,800 236,400 236,400 265,000 265,000 293,600 293,600 293,600 293,600 293,600 293,600 293,600 293,600 293,600 293,600 293,600 293,600
2 Sugar Beet 508,888 518,200 624,900 718,200 784,900 824,900 891,600 958,300 958,300 985,000 1,025,000 1,025,000 1,025,000 1,025,000 1,025,000 1,025,000 1,025,000 1,025,000 1,025,000 1,025,000 1,025,000
3 Wheat 189,324 389,100 389,100 461,400 533,700 606,000 606,000 678,300 750,600 750,600 822,900 822,900 822,900 822,900 822,900 822,900 822,900 822,900 822,900 822,900 822,900
4 Barley 134,408 187,200 240,800 294,400 348,000 401,600 401,600 455,200 508,800 562,400 562,400 562,400 562,400 562,400 562,400 562,400 562,400 562,400 562,400 562,400 562,400
5 Broad Bean 224,887 156,200 251,500 251,500 251,500 251,500 346,700 346,700 346,700 346,700 442,000 442,000 442,000 442,000 442,000 442,000 442,000 442,000 442,000 442,000 442,000
6 Oat 356,550 200,800 243,600 286,500 286,500 329,400 329,400 372,200 415,100 415,100 458,000 458,000 458,000 458,000 458,000 458,000 458,000 458,000 458,000 458,000 458,000
7 Vetch 371,432 186,000 228,800 271,700 271,700 314,600 314,600 357,400 400,300 400,300 443,200 443,200 443,200 443,200 443,200 443,200 443,200 443,200 443,200 443,200 443,200
8 Berseem 268,630 160,100 188,700 188,700 217,300 245,900 245,900 274,500 303,000 303,000 331,600 331,600 331,600 331,600 331,600 331,600 331,600 331,600 331,600 331,600 331,600
9 Potato 688,428 412,000 545,400 645,400 712,100 745,500 845,500 912,200 912,200 945,600 978,900 978,900 978,900 978,900 978,900 978,900 978,900 978,900 978,900 978,900 978,900

10 Summer Alphalphab 184,730 172,600 201,200 201,200 229,700 258,300 258,300 286,900 286,900 315,500 315,500 315,500 315,500 315,500 315,500 315,500 315,500 315,500 315,500 315,500 315,500
11 Cotton 218,369 230,300 230,300 379,900 379,900 529,500 529,500 679,100 679,100 828,700 828,700 828,700 828,700 828,700 828,700 828,700 828,700 828,700 828,700 828,700 828,700
12 Maize 165,613 120,200 120,200 148,800 148,800 177,400 206,000 206,000 234,600 263,100 263,100 263,100 263,100 263,100 263,100 263,100 263,100 263,100 263,100 263,100 263,100
13 Sunflower 113,638 86,500 86,500 86,500 153,200 153,200 153,200 219,900 219,900 219,900 286,600 286,600 286,600 286,600 286,600 286,600 286,600 286,600 286,600 286,600 286,600
14 Chick Pea 165,492 25,000 25,000 120,300 120,300 215,600 215,600 310,900 310,900 310,900 406,100 406,100 406,100 406,100 406,100 406,100 406,100 406,100 406,100 406,100 406,100
15 Summer Potato 688,428 412,000 545,400 645,400 712,100 745,500 845,500 912,200 912,200 945,600 978,900 978,900 978,900 978,900 978,900 978,900 978,900 978,900 978,900 978,900 978,900

Year

Year
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Annual Benefit from Agricultural Production in Financial Price (1000 ID per Rotation Block)
【Case ABC; Financial Price】

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 1,400                      205,800 247,800 247,800 289,800 331,800 331,800 373,800 373,800 415,800 415,800 415,800 415,800 415,800 415,800 415,800 415,800 415,800 415,800 415,800 415,800
2 Sugar Beet 2,200                      768,900 1,015,300 1,230,900 1,384,900 1,477,300 1,631,300 1,785,300 1,785,300 1,846,900 1,939,300 1,939,300 1,939,300 1,939,300 1,939,300 1,939,300 1,939,300 1,939,300 1,939,300 1,939,300 1,939,300
3 Wheat 2,800                      363,400 363,400 497,800 632,200 766,600 766,600 901,000 1,035,400 1,035,400 1,169,800 1,169,800 1,169,800 1,169,800 1,169,800 1,169,800 1,169,800 1,169,800 1,169,800 1,169,800 1,169,800
4 Barley 1,600                      29,000 81,800 134,600 187,400 240,200 240,200 293,000 345,800 398,600 398,600 398,600 398,600 398,600 398,600 398,600 398,600 398,600 398,600 398,600 398,600
5 Broad Bean 800                         109,000 189,000 189,000 189,000 189,000 269,000 269,000 269,000 269,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000
6 Oat 100                         7,200 11,700 16,200 16,200 20,700 20,700 25,200 29,700 29,700 34,200 34,200 34,200 34,200 34,200 34,200 34,200 34,200 34,200 34,200 34,200
7 Vetch 100                         5,600 10,100 14,600 14,600 19,100 19,100 23,600 28,100 28,100 32,600 32,600 32,600 32,600 32,600 32,600 32,600 32,600 32,600 32,600 32,600
8 Berseem 600                         84,200 102,200 102,200 120,200 138,200 138,200 156,200 174,200 174,200 192,200 192,200 192,200 192,200 192,200 192,200 192,200 192,200 192,200 192,200 192,200
9 Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 Summer Alphalphab 1,200                      204,000 240,000 240,000 276,000 312,000 312,000 348,000 348,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000
11 Cotton 148                         27,500 27,500 50,700 50,700 73,800 73,800 97,000 97,000 120,200 120,200 120,200 120,200 120,200 120,200 120,200 120,200 120,200 120,200 120,200 120,200
12 Maize 10                           1,200 1,200 1,500 1,500 1,800 2,100 2,100 2,400 2,800 2,800 2,800 2,800 2,800 2,800 2,800 2,800 2,800 2,800 2,800 2,800
13 Sunflower 10                           800 800 800 1,600 1,600 1,600 2,300 2,300 2,300 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
14 Chick Pea 32                           100 100 3,300 3,300 6,400 6,400 9,600 9,600 9,600 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800
15 Summer Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,806,700 2,290,900 2,729,400 3,167,400 3,578,500 3,812,800 4,286,100 4,500,600 4,716,600 5,054,300 5,054,300 5,054,300 5,054,300 5,054,300 5,054,300 5,054,300 5,054,300 5,054,300 5,054,300 5,054,300

Annual Benefit from Agricultural Production in Economic Price (1000 ID per Rotation Block)
【Case ABC; Economic Price】

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 1,400                      211,000 251,000 251,000 290,900 331,000 331,000 371,000 371,000 411,000 411,000 411,000 411,000 411,000 411,000 411,000 411,000 411,000 411,000 411,000 411,000
2 Sugar Beet 2,200                      1,140,000 1,374,800 1,580,000 1,726,800 1,814,800 1,961,500 2,108,300 2,108,300 2,167,000 2,255,000 2,255,000 2,255,000 2,255,000 2,255,000 2,255,000 2,255,000 2,255,000 2,255,000 2,255,000 2,255,000
3 Wheat 2,800                      1,089,500 1,089,500 1,291,900 1,494,400 1,696,800 1,696,800 1,899,200 2,101,700 2,101,700 2,304,100 2,304,100 2,304,100 2,304,100 2,304,100 2,304,100 2,304,100 2,304,100 2,304,100 2,304,100 2,304,100
4 Barley 1,600                      299,500 385,300 471,000 556,800 642,600 642,600 728,300 814,100 899,800 899,800 899,800 899,800 899,800 899,800 899,800 899,800 899,800 899,800 899,800 899,800
5 Broad Bean 800                         125,000 201,200 201,200 201,200 201,200 277,400 277,400 277,400 277,400 353,600 353,600 353,600 353,600 353,600 353,600 353,600 353,600 353,600 353,600 353,600
6 Oat 100                         20,100 24,400 28,700 28,700 32,900 32,900 37,200 41,500 41,500 45,800 45,800 45,800 45,800 45,800 45,800 45,800 45,800 45,800 45,800 45,800
7 Vetch 100                         18,600 22,900 27,200 27,200 31,500 31,500 35,700 40,000 40,000 44,300 44,300 44,300 44,300 44,300 44,300 44,300 44,300 44,300 44,300 44,300
8 Berseem 600                         96,100 113,200 113,200 130,400 147,500 147,500 164,700 181,800 181,800 199,000 199,000 199,000 199,000 199,000 199,000 199,000 199,000 199,000 199,000 199,000
9 Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 Summer Alphalphab 1,200                      207,100 241,400 241,400 275,600 310,000 310,000 344,300 344,300 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600
11 Cotton 148                         34,000 34,000 56,100 56,100 78,200 78,200 100,200 100,200 122,300 122,300 122,300 122,300 122,300 122,300 122,300 122,300 122,300 122,300 122,300 122,300
12 Maize 10                           1,300 1,300 1,500 1,500 1,800 2,100 2,100 2,400 2,700 2,700 2,700 2,700 2,700 2,700 2,700 2,700 2,700 2,700 2,700 2,700
13 Sunflower 10                           900 900 900 1,600 1,600 1,600 2,300 2,300 2,300 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000 3,000
14 Chick Pea 32                           800 800 3,800 3,800 6,800 6,800 9,800 9,800 9,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800 12,800
15 Summer Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3,243,900 3,740,700 4,267,900 4,795,000 5,296,700 5,519,900 6,080,500 6,394,800 6,635,900 7,032,000 7,032,000 7,032,000 7,032,000 7,032,000 7,032,000 7,032,000 7,032,000 7,032,000 7,032,000 7,032,000

Total

Total

Cropping Area 
(ABC)

Year

Cropping Area 
(ABC)

Year
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Annual Benefit from Agricultural Production in Financial Price (1000 ID per Rotation Block)
【Case XYZ; Financial Price】

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 1,600                      235,200 283,200 283,200 331,200 379,200 379,200 427,200 427,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200
2 Sugar Beet 400                         139,800 184,600 223,800 251,800 268,600 296,600 324,600 324,600 335,800 352,600 352,600 352,600 352,600 352,600 352,600 352,600 352,600 352,600 352,600 352,600
3 Wheat 4,000                      519,200 519,200 711,200 903,200 1,095,200 1,095,200 1,287,200 1,479,200 1,479,200 1,671,200 1,671,200 1,671,200 1,671,200 1,671,200 1,671,200 1,671,200 1,671,200 1,671,200 1,671,200 1,671,200
4 Barley 2,000                      36,200 102,200 168,200 234,200 300,200 300,200 366,200 432,200 498,200 498,200 498,200 498,200 498,200 498,200 498,200 498,200 498,200 498,200 498,200 498,200
5 Broad Bean 800                         109,000 189,000 189,000 189,000 189,000 269,000 269,000 269,000 269,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000 349,000
6 Oat 400                         28,800 46,800 64,800 64,800 82,800 82,800 100,800 118,800 118,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800
7 Vetch 400                         22,500 40,500 58,500 58,500 76,500 76,500 94,500 112,500 112,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500
8 Berseem -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 Summer Alphalphab 1,200                      204,000 240,000 240,000 276,000 312,000 312,000 348,000 348,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000 384,000
11 Cotton 200                         37,300 37,300 68,700 68,700 100,100 100,100 131,500 131,500 162,900 162,900 162,900 162,900 162,900 162,900 162,900 162,900 162,900 162,900 162,900 162,900
12 Maize -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 Sunflower -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 Chick Pea 200                         800 800 20,800 20,800 40,800 40,800 60,800 60,800 60,800 80,800 80,800 80,800 80,800 80,800 80,800 80,800 80,800 80,800 80,800 80,800
15 Summer Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,332,800 1,643,600 2,028,200 2,398,200 2,844,400 2,952,400 3,409,800 3,703,800 3,896,400 4,241,200 4,241,200 4,241,200 4,241,200 4,241,200 4,241,200 4,241,200 4,241,200 4,241,200 4,241,200 4,241,200

Annual Benefit from Agricultural Production in Economic Price (1000 ID per Rotation Block)
【Case XYZ; Economic Price】

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 1,600                      241,100 286,900 286,900 332,500 378,200 378,200 424,000 424,000 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800
2 Sugar Beet 400                         207,300 250,000 287,300 314,000 330,000 356,600 383,300 383,300 394,000 410,000 410,000 410,000 410,000 410,000 410,000 410,000 410,000 410,000 410,000 410,000
3 Wheat 4,000                      1,556,400 1,556,400 1,845,600 2,134,800 2,424,000 2,424,000 2,713,200 3,002,400 3,002,400 3,291,600 3,291,600 3,291,600 3,291,600 3,291,600 3,291,600 3,291,600 3,291,600 3,291,600 3,291,600 3,291,600
4 Barley 2,000                      374,400 481,600 588,800 696,000 803,200 803,200 910,400 1,017,600 1,124,800 1,124,800 1,124,800 1,124,800 1,124,800 1,124,800 1,124,800 1,124,800 1,124,800 1,124,800 1,124,800 1,124,800
5 Broad Bean 800                         125,000 201,200 201,200 201,200 201,200 277,400 277,400 277,400 277,400 353,600 353,600 353,600 353,600 353,600 353,600 353,600 353,600 353,600 353,600 353,600
6 Oat 400                         80,300 97,400 114,600 114,600 131,800 131,800 148,900 166,000 166,000 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200
7 Vetch 400                         74,400 91,500 108,700 108,700 125,800 125,800 143,000 160,100 160,100 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300
8 Berseem -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 Summer Alphalphab 1,200                      207,100 241,400 241,400 275,600 310,000 310,000 344,300 344,300 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600 378,600
11 Cotton 200                         46,100 46,100 76,000 76,000 105,900 105,900 135,800 135,800 165,700 165,700 165,700 165,700 165,700 165,700 165,700 165,700 165,700 165,700 165,700 165,700
12 Maize -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
13 Sunflower -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 Chick Pea 200                         5,000 5,000 24,100 24,100 43,100 43,100 62,200 62,200 62,200 81,200 81,200 81,200 81,200 81,200 81,200 81,200 81,200 81,200 81,200 81,200
15 Summer Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,917,100 3,257,500 3,774,600 4,277,500 4,853,200 4,956,000 5,542,500 5,973,100 6,201,000 6,635,800 6,635,800 6,635,800 6,635,800 6,635,800 6,635,800 6,635,800 6,635,800 6,635,800 6,635,800 6,635,800

Total

Total

Cropping Area 
(XYZ)

Cropping Area 
(XYZ)

Year

Year
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Annual Benefit from Agricultural Production in Financial Price (1000 ID per Rotation Block)
【Case αβγ117; Financial Price】

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 1,600                      235,200 283,200 283,200 331,200 379,200 379,200 427,200 427,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200 475,200
2 Sugar Beet 800                         279,600 369,200 447,600 503,600 537,200 593,200 649,200 649,200 671,600 705,200 705,200 705,200 705,200 705,200 705,200 705,200 705,200 705,200 705,200 705,200
3 Wheat 3,600                      467,300 467,300 640,100 812,900 985,700 985,700 1,158,500 1,331,300 1,331,300 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100
4 Barley 1,200                      21,700 61,300 100,900 140,500 180,100 180,100 219,700 259,300 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900
5 Broad Bean 400                         54,500 94,500 94,500 94,500 94,500 134,500 134,500 134,500 134,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500
6 Oat 400                         28,800 46,800 64,800 64,800 82,800 82,800 100,800 118,800 118,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800
7 Vetch 400                         22,500 40,500 58,500 58,500 76,500 76,500 94,500 112,500 112,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500
8 Berseem 400                         56,100 68,100 68,100 80,100 92,100 92,100 104,100 116,100 116,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100
9 Potato 400                         61,900 117,900 159,900 187,900 201,900 243,900 271,900 271,900 285,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900

10 Summer Alphalphab 1,600                      272,000 320,000 320,000 368,000 416,000 416,000 464,000 464,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000
11 Cotton 100                         18,600 18,600 34,300 34,300 50,000 50,000 65,700 65,700 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400
12 Maize 100                         11,500 11,500 14,500 14,500 17,500 20,500 20,500 23,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500
13 Sunflower 100                         8,000 8,000 8,000 15,000 15,000 15,000 22,000 22,000 22,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000
14 Chick Pea 100                         400 400 10,400 10,400 20,400 20,400 30,400 30,400 30,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400
15 Summer Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1,538,100 1,907,300 2,304,800 2,716,200 3,148,900 3,289,900 3,763,000 4,026,400 4,217,100 4,542,500 4,542,500 4,542,500 4,542,500 4,542,500 4,542,500 4,542,500 4,542,500 4,542,500 4,542,500 4,542,500

Annual Benefit from Agricultural Production in Economic Price (1000 ID per Rotation Block)
【Case αβγ117; Economic Price】

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha 1,600                      241,100 286,900 286,900 332,500 378,200 378,200 424,000 424,000 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800 469,800
2 Sugar Beet 800                         414,600 499,900 574,600 627,900 659,900 713,300 766,600 766,600 788,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000
3 Wheat 3,600                      1,400,800 1,400,800 1,661,000 1,921,300 2,181,600 2,181,600 2,441,900 2,702,200 2,702,200 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400
4 Barley 1,200                      224,600 289,000 353,300 417,600 481,900 481,900 546,200 610,600 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900
5 Broad Bean 400                         62,500 100,600 100,600 100,600 100,600 138,700 138,700 138,700 138,700 176,800 176,800 176,800 176,800 176,800 176,800 176,800 176,800 176,800 176,800 176,800
6 Oat 400                         80,300 97,400 114,600 114,600 131,800 131,800 148,900 166,000 166,000 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200
7 Vetch 400                         74,400 91,500 108,700 108,700 125,800 125,800 143,000 160,100 160,100 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300
8 Berseem 400                         64,000 75,500 75,500 86,900 98,400 98,400 109,800 121,200 121,200 132,600 132,600 132,600 132,600 132,600 132,600 132,600 132,600 132,600 132,600 132,600
9 Potato 400                         164,800 218,200 258,200 284,800 298,200 338,200 364,900 364,900 378,200 391,600 391,600 391,600 391,600 391,600 391,600 391,600 391,600 391,600 391,600 391,600

10 Summer Alphalphab 1,600                      276,200 321,900 321,900 367,500 413,300 413,300 459,000 459,000 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800
11 Cotton 100                         23,000 23,000 38,000 38,000 53,000 53,000 67,900 67,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900
12 Maize 100                         12,000 12,000 14,900 14,900 17,700 20,600 20,600 23,500 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300
13 Sunflower 100                         8,700 8,700 8,700 15,300 15,300 15,300 22,000 22,000 22,000 28,700 28,700 28,700 28,700 28,700 28,700 28,700 28,700 28,700 28,700 28,700
14 Chick Pea 100                         2,500 2,500 12,000 12,000 21,600 21,600 31,100 31,100 31,100 40,600 40,600 40,600 40,600 40,600 40,600 40,600 40,600 40,600 40,600 40,600
15 Summer Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

3,049,500 3,427,900 3,928,900 4,442,600 4,977,300 5,111,700 5,684,600 6,057,800 6,266,200 6,671,900 6,671,900 6,671,900 6,671,900 6,671,900 6,671,900 6,671,900 6,671,900 6,671,900 6,671,900 6,671,900Total

Total

Year

Cropping Area 
(EFG)

Year

Cropping Area 
(EFG)
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Annual Benefit from Agricultural Production in Financial Price (1000 ID per Rotation Block)
【Case αβγ100; Financial Price】

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 Sugar Beet 800                         279,600 369,200 447,600 503,600 537,200 593,200 649,200 649,200 671,600 705,200 705,200 705,200 705,200 705,200 705,200 705,200 705,200 705,200 705,200 705,200
3 Wheat 3,600                      467,300 467,300 640,100 812,900 985,700 985,700 1,158,500 1,331,300 1,331,300 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100 1,504,100
4 Barley 1,200                      21,700 61,300 100,900 140,500 180,100 180,100 219,700 259,300 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900 298,900
5 Broad Bean 400                         54,500 94,500 94,500 94,500 94,500 134,500 134,500 134,500 134,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500 174,500
6 Oat 400                         28,800 46,800 64,800 64,800 82,800 82,800 100,800 118,800 118,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800 136,800
7 Vetch 400                         22,500 40,500 58,500 58,500 76,500 76,500 94,500 112,500 112,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500 130,500
8 Berseem 400                         56,100 68,100 68,100 80,100 92,100 92,100 104,100 116,100 116,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100 128,100
9 Potato 400                         61,900 117,900 159,900 187,900 201,900 243,900 271,900 271,900 285,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900 299,900

10 Summer Alphalphab 1,600                      272,000 320,000 320,000 368,000 416,000 416,000 464,000 464,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000 512,000
11 Cotton 100                         18,600 18,600 34,300 34,300 50,000 50,000 65,700 65,700 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400 81,400
12 Maize 100                         11,500 11,500 14,500 14,500 17,500 20,500 20,500 23,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500 26,500
13 Sunflower 100                         8,000 8,000 8,000 15,000 15,000 15,000 22,000 22,000 22,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000 29,000
14 Chick Pea 100                         400 400 10,400 10,400 20,400 20,400 30,400 30,400 30,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400 40,400
15 Summer Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-                              1,302,900 1,624,100 2,021,600 2,385,000 2,769,700 2,910,700 3,335,800 3,599,200 3,741,900 4,067,300 4,067,300 4,067,300 4,067,300 4,067,300 4,067,300 4,067,300 4,067,300 4,067,300 4,067,300 4,067,300

Annual Benefit from Agricultural Production in Economic Price (1000 ID per Rotation Block)
【Case αβγ100; Economic Price】

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
1 Winter Alphalpha -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 Sugar Beet 800                         414,600 499,900 574,600 627,900 659,900 713,300 766,600 766,600 788,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000 820,000
3 Wheat 3,600                      1,400,800 1,400,800 1,661,000 1,921,300 2,181,600 2,181,600 2,441,900 2,702,200 2,702,200 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400 2,962,400
4 Barley 1,200                      224,600 289,000 353,300 417,600 481,900 481,900 546,200 610,600 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900 674,900
5 Broad Bean 400                         62,500 100,600 100,600 100,600 100,600 138,700 138,700 138,700 138,700 176,800 176,800 176,800 176,800 176,800 176,800 176,800 176,800 176,800 176,800 176,800
6 Oat 400                         80,300 97,400 114,600 114,600 131,800 131,800 148,900 166,000 166,000 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200 183,200
7 Vetch 400                         74,400 91,500 108,700 108,700 125,800 125,800 143,000 160,100 160,100 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300 177,300
8 Berseem 400                         64,000 75,500 75,500 86,900 98,400 98,400 109,800 121,200 121,200 132,600 132,600 132,600 132,600 132,600 132,600 132,600 132,600 132,600 132,600 132,600
9 Potato 400                         164,800 218,200 258,200 284,800 298,200 338,200 364,900 364,900 378,200 391,600 391,600 391,600 391,600 391,600 391,600 391,600 391,600 391,600 391,600 391,600

10 Summer Alphalphab 1,600                      276,200 321,900 321,900 367,500 413,300 413,300 459,000 459,000 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800 504,800
11 Cotton 100                         23,000 23,000 38,000 38,000 53,000 53,000 67,900 67,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900 82,900
12 Maize 100                         12,000 12,000 14,900 14,900 17,700 20,600 20,600 23,500 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300 26,300
13 Sunflower 100                         8,700 8,700 8,700 15,300 15,300 15,300 22,000 22,000 22,000 28,700 28,700 28,700 28,700 28,700 28,700 28,700 28,700 28,700 28,700 28,700
14 Chick Pea 100                         2,500 2,500 12,000 12,000 21,600 21,600 31,100 31,100 31,100 40,600 40,600 40,600 40,600 40,600 40,600 40,600 40,600 40,600 40,600 40,600
15 Summer Potato -                              0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2,808,400 3,141,000 3,642,000 4,110,100 4,599,100 4,733,500 5,260,600 5,633,800 5,796,400 6,202,100 6,202,100 6,202,100 6,202,100 6,202,100 6,202,100 6,202,100 6,202,100 6,202,100 6,202,100 6,202,100Total

Total

Cropping Area (αβγ)
Year

Cropping Area (αβγ)
Year
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E-12. Net Income of 100 Cow Unit (ID per Unit) 

Net Income of 100 Cow Unit (ID per Unit)a

Without
Project

With
Project

Without
Project

With
Project

A. Gross Incomeb

Milk Yield kg/ cow/ annum 3,500 3,500
Unit Pricec ID/ kg 500 0.95 500
Milk Revenue 1,750,000 1,750,000

Male Calves Production kg/ cow/ annum 150 150
Unit Price ID/ kg 15,000 0.95 14,300
Calf Revenue 2,250,000 2,145,000

Surplus Heifers Production (18 per 100cows) % 0.18 0.18
Unit Price ID/ head 1,200,000 0.95 1,143,300
Heifers Revenue 216,000 205,794

Cull Cows Production (15 per 100cows) % 0.15 0.15
Unit Price ID/ head 1,750,000 0.95 1,667,300
Cull Cows Revenue 262,500 250,095

Total Revenue per Cow 4,478,500 4,350,889
Total Revenue per 100 Cow Unit 447,850,000 435,088,900

B. Production Cost
(1) Feedd

Concentrates Cow Requirment t/ cow/ annum 0.9 0.9
Unit Cost ID/ t 1,000,000 0.95 952,700
Sub-total ID/ Cow 900,000 857,430
Heifers Requirment (2h per cow t/ cow/ annum 0.7 0.7
Unit Cost ID/ t 1,000,000 0.95 952,700
Sub-total ID/ Cow 700,000 666,890
Total 1,600,000 1,524,320

Fodder Cow Requirment kg/ head/ day 7.7 7.7
Cow's annual consumption kg/ annum 2,810.5 2,810.5
Heifers Requirment kg/ annum 675.0 675.0
Unit Cost ID/ t 450,000.0 0.95 428,700
Total Requirment ID/ Cow 1,568,475.0 1,494,233.9

Total Feed Costs (100 Cow Unit) ID/ Unit 316,847,500.0 301,855,385.0
(2) Laboure

Manager Head-count person/day 0.5 0.5
Wage ID/person/ yr 2,740,000 0.95 2,610,500
Sub-total ID/ annum 1,370,000 1,305,250

Milkers Head-count person/day 2.0 2.0
Wage ID/person/ yr 1,368,000 0.6 820,800
Sub-total ID/ annum 2,736,000 1,641,600

General Labours Head-count person/day 1.0 1.0
Wage ID/person/ yr 1,368,000 0.6 820,800
Sub-total ID/ annum 1,368,000 820,800

Secretary Head-count person/day 0.5 0.5
Wage ID/person/ yr 1,054,000 0.6 632,400
Sub-total ID/ annum 527,000 316,200

Watchman Head-count person/day 2.0 2.0
Wage ID/person/ yr 1,051,200 0.6 630,700
Sub-total ID/ annum 2,102,400 1,261,400

Total Labor Costs (100 Cow Unit) 8,103,400 5,345,250
(3) Other Costsf

Drugs and Vaccines ID/ annum 4,704,000 0.95 4,481,700
Consumbles (Sterilization, etc.) ID/ annum 1,176,000 0.95 1,120,400
Operating Costs (electricity, water maintenance) ID/ annum 7,056,000 0.95 6,722,600
Artificial Incemination ID/ annum 1,176,000 0.95 1,120,400
Maintenance of Buildings, etc. ID/ annum 9,172,800 0.95 8,739,300
Depriciation ID/ annum 31,281,600 0.95 -
Other Costs Total ID/ annum 54,566,400 22,184,400

(4) Sub-total ID/ annum 379,517,300 0 329,385,035
C. Net Income ID/ annum 68,333,000 0 105,704,000
D. Per Head Net Income ID/ annum 683,300 0 1,057,000
Note: a/ Cost and revenue items and their amount are quoted from the Swiss F/S report.

b/ Price of livestock products are quoted from the market price survey, conducted by the JICA Studt Team in 2010.
c/ Price of milk is farmgate price of raw milk before processing.
d/ Price of feed are quoted from the market price survey, conducted by the JICA Studt Team in 2010.
e/ Price escalation of minimum wage rate of skilled labor is applied to manager, and that of unskilled labor is applied to other labors.
f/ Price escalation of civil works is applied.

Economic Price
Item Unit

Financial Price
CF
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E-13. Net Income of 1000 Sheep Semi-intensive Unit (ID per Unit) 

Net Income of 1000 Sheep Semi-intensive Unit (ID per Unit)a

Without
Project

With
Project

Without
Project

With
Project

A. Gross Incomeb

Ram Lamb Production head 400 500 400 500
Unit Price ID/ head 200,000 300,000 0.95 190,500 285,823
Ram Lamb Revenue ID/ annum 80,000,000 150,000,000 76,200,000 142,911,744

Wool Clip Production kg 1,500 3,500 1,500 3,500
Unit Price ID/ kg 1,500 2,000 0.95 1,400 1,905
Wool Clip Revenue ID/ annum 2,250,000 7,000,000 2,100,000 6,669,215

Milk Surplus Production kg 8,000 10,000 8,000 10,000
Unit Pricec ID/ kg 400 500 0.95 400 476
Milk Revenue ID/ annum 3,200,000 5,000,000 3,200,000 4,763,725

Ewe Lamb Production head 250.00 300.00 250 300
Unit Price ID/ head 200,000 300,000 0.95 190,500 285,823
Ewe Lamb Revenue ID/ annum 50,000,000 90,000,000 47,625,000 85,747,046

Cull Ewe Production head 150 200 150 200
Unit Price ID/ head 250,000 350,000 0.95 238,200 333,461
Ewe Lamb Revenue ID/ annum 37,500,000 70,000,000 35,730,000 66,692,147

Total Revenue 172,950,000 322,000,000 164,855,000 306,783,877
B. Production Cost
(1) Feedd

Concentrates Ewe Requirment kg/ ewe/ annum 30.0 75.0 30.0 75.0
Unit Cost ID/ kg 1,000 1,000 0.95 1,000 953
Sub-total ID/ annum 30,000 75,000 30,000 71,456

Fodder for Ewe Ewe Requirment kg/ ewe/ annum 120.0 174.0 120.0 174.0
Unit Cost ID/ kg 300.0 300.0 0.95 300 286
Sub-total ID/ annum 36,000 52,200 36,000 49,733

Fodder for Lamb Lamb Requirment kg/ lamb/ annum 100.0 157.5 100.0 157.5
Unit Cost ID/ t 300.0 300.0 0.95 300 286
Sub-total ID/ annum 30,000 47,250 30,000 45,017

Total Feed Costs (1000 Ewe Unit) 96,000 174,450 96,000 166,206
(2) Laboure

Manager & Vet. Assis Head-count person/day 0.5 0.5
Wage ID/person/ yr 2,740,000 0.95 2,610,521
Sub-total ID/ annum 1,370,000 1,305,261

Recorder/ Secretary Head-count person/day 0.5 0.5
Wage ID/person/ yr 1,360,000 0.6 816,000
Sub-total ID/ annum 680,000 408,000

Shepherds Head-count person/day 6 6 6 6
Wage ID/person/ yr 1,368,000 1,368,000 0.6 820,800 820,800
Sub-total ID/ annum 8,208,000 8,208,000 4,924,800 4,924,800

Total Labor Costs (1000 Ewe Unit) 8,208,000 9,578,000 4,924,800 6,230,061
(3) Other Costsf

Veterinary and Medicine ID/ annum 1,176,000 2,352,000 0.95 1,120,400 2,240,856
Fence, Shadow Roof, etc. ID/ annum 5,880,000 0.95 5,602,140
Other Cost ID/ annum 1,719,000 0.95 1,637,769
Total Other Costs 1,176,000 9,951,000 1,120,400 9,480,765

(4) Sub-total ID/ annum 9,480,000 19,703,450 6,141,200 15,877,032
C. Net Income ID/ annum 163,470,000 302,296,550 158,713,800 290,906,845
D. Per Head Net Income ID/ annum 163,500 302,300 158,700 290,900
Note: a/ Cost and revenue items are reffered to the Swiss F/S report (Semi-intensive Ewe Unit).

c/ Price of milk is farmgate price of raw milk before processing.
d/ Price of feed are quoted from the market price survey, conducted by the JICA Studt Team in 2010.
e/ Price escalation of minimum wage rate of skilled labor is applied to manager and secretary, and that of unskilled labor is applied to other labors.
f/ Price escalation of civil works is applied.

Unit
Financial Price

CF

b/ Price of livestock products in with project case are provided by Engineering Center for Studies and Design, Ministry of Water Resources, and that 
of without project case are quoted from the market price survey, conducted by the JICA Studt Team in 2010.

Economic Price
Item
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Annual Benefit fromLivestock Production in Financial Price (1000 ID)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Incremental Income from Sheep Raisingb 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0 139.0
Number of Sheep (Scinario-0) 103,600 207,200 310,800 414,400 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000
Number of Sheep (Scinario-1) 77,200 154,300 231,500 308,600 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800
Number of Sheep (Scinario-2) 54,600 109,200 163,700 218,300 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900
Total Net Income (Scinario-0) 14,400,400 28,800,800 43,201,200 57,601,600 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000 72,002,000

Total Net Income (Scinario-1) 10,730,800 21,447,700 32,178,500 42,895,400 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200 53,626,200

Total Net Income (Scinario-2) 7,589,400 15,178,800 22,754,300 30,343,700 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100 37,933,100

Incremental Income from Dairy Farming 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300 68,300
Number of Unit Established (Scinario-0) 9 27 45 63 81 99 117 135 153 171 186 186 186 186 186 186 186 186 186 186
Number of Unit Established (Scinario-1) 9 27 45 63 81 99 117 135 150 150 150 150 150 150 150 150 150 150 150 150
Number of Unit Established (Scinario-2) 9 27 45 63 81 99 114 114 114 114 114 114 114 114 114 114 114 114 114 114
Total Net Income (Scinario-0) 614,700 1,844,100 3,073,500 4,302,900 5,532,300 6,761,700 7,991,100 9,220,500 10,449,900 11,679,300 12,703,800 12,703,800 12,703,800 12,703,800 12,703,800 12,703,800 12,703,800 12,703,800 12,703,800 12,703,800

Total Net Income (Scinario-1) 614,700 1,844,100 3,073,500 4,302,900 5,532,300 6,761,700 7,991,100 9,220,500 10,245,000 10,245,000 10,245,000 10,245,000 10,245,000 10,245,000 10,245,000 10,245,000 10,245,000 10,245,000 10,245,000 10,245,000

Total Net Income (Scinario-2) 614,700 1,844,100 3,073,500 4,302,900 5,532,300 6,761,700 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200 7,786,200
15,015,100 30,644,900 46,274,700 61,904,500 77,534,300 78,763,700 79,993,100 81,222,500 82,451,900 83,681,300 84,705,800 84,705,800 84,705,800 84,705,800 84,705,800 84,705,800 84,705,800 84,705,800 84,705,800 84,705,800
11,345,500 23,291,800 35,252,000 47,198,300 59,158,500 60,387,900 61,617,300 62,846,700 63,871,200 63,871,200 63,871,200 63,871,200 63,871,200 63,871,200 63,871,200 63,871,200 63,871,200 63,871,200 63,871,200 63,871,200

8,204,100 17,022,900 25,827,800 34,646,600 43,465,400 44,694,800 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300 45,719,300
Note: a/ Number of sheep is estimated based on the farm hosehold survey conducted by the JICA Study team in 2010. Only 50% of household introduce the semi-intensive sheep production due to transition to the urban type agriculture.

b/ 5 years are required to expand the business model to target farmers.
c/ 3 daily cow units will be established in each rotation block per annum (1 dairy cow unit per 800ha). Total number of rotation block are Scinario-0 =62, Scinario-1=50 and Scinario-2=38.

Annual Benefit fromLivestock Production in Economic Price (1000 ID per Rotation Block)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Incremental Income from Sheep Raisingb 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0 132.0
Number of Sheep (Scinario-0) 103,600 207,200 310,800 414,400 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000 518,000
Number of Sheep (Scinario-1) 77,200 154,300 231,500 308,600 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800 385,800
Number of Sheep (Scinario-2) 54,600 109,200 163,700 218,300 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900 272,900
Total Net Income (Scinario-0) 13,675,200 27,350,400 41,025,600 54,700,800 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000 68,376,000

Total Net Income (Scinario-1) 10,190,400 20,367,600 30,558,000 40,735,200 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600 50,925,600

Total Net Income (Scinario-2) 7,207,200 14,414,400 21,608,400 28,815,600 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800 36,022,800

Incremental Income from Dairy Farming 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700 105,700
Number of Unit Established (Scinario-0) 9 27 45 63 81 99 117 135 153 171 186 186 186 186 186 186 186 186 186 186
Number of Unit Established (Scinario-1) 9 27 45 63 81 99 117 135 150 150 150 150 150 150 150 150 150 150 150 150
Number of Unit Established (Scinario-2) 9 27 45 63 81 99 114 114 114 114 114 114 114 114 114 114 114 114 114 114
Total Net Income (Scinario-0) 951,300 2,853,900 4,756,500 6,659,100 8,561,700 10,464,300 12,366,900 14,269,500 16,172,100 18,074,700 19,660,200 19,660,200 19,660,200 19,660,200 19,660,200 19,660,200 19,660,200 19,660,200 19,660,200 19,660,200

Total Net Income (Scinario-1) 951,300 2,853,900 4,756,500 6,659,100 8,561,700 10,464,300 12,366,900 14,269,500 15,855,000 15,855,000 15,855,000 15,855,000 15,855,000 15,855,000 15,855,000 15,855,000 15,855,000 15,855,000 15,855,000 15,855,000

Total Net Income (Scinario-2) 951,300 2,853,900 4,756,500 6,659,100 8,561,700 10,464,300 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800 12,049,800
14,626,500 30,204,300 45,782,100 61,359,900 76,937,700 78,840,300 80,742,900 82,645,500 84,548,100 86,450,700 88,036,200 88,036,200 88,036,200 88,036,200 88,036,200 88,036,200 88,036,200 88,036,200 88,036,200 88,036,200
11,141,700 23,221,500 35,314,500 47,394,300 59,487,300 61,389,900 63,292,500 65,195,100 66,780,600 66,780,600 66,780,600 66,780,600 66,780,600 66,780,600 66,780,600 66,780,600 66,780,600 66,780,600 66,780,600 66,780,600

8,158,500 17,268,300 26,364,900 35,474,700 44,584,500 46,487,100 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600 48,072,600
Note: a/ Number of sheep is estimated based on the farm hosehold survey conducted by the JICA Study team in 2010. Only 50% of household introduce the semi-intensive sheep production due to transition to the urban type agriculture.

b/ 5 years are required to expand the business model to target farmers.
c/ 3 daily cow units will be established in each rotation block per annum (1 dairy cow unit per 800ha). Total number of rotation block are Scinario-0 =62, Scinario-1=50 and Scinario-2=38.

Dairy Productionc

Annual Benefit (Scinario-2)

Year

Year

Sheep Raisinga

Sheep Raisinga

Dairy Productionc

Annual Benefit (Scinario-0)
Annual Benefit (Scinario-1)
Annual Benefit (Scinario-2)

Annual Benefit (Scinario-0)
Annual Benefit (Scinario-1)
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Construction Cost Estimation
Senario 0 (w/ Pump) A=147,600ha、Q=100m3/s

LC
(1000 ID)

FC
(1000 US$)

LC
(1000 ID)

FCc

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
① Contract No. SJA Power Pumping Station 0 150,000 0 178,659,000 178,659,000 5.0% 0 8,932,950 8,932,950 0 178,659,000 178,659,000 0 8,932,950 8,932,950
② Contract No. SJ-1 Feeder Canal and Related Structure 140,351,353 9,705 147,789,975 11,559,237 159,349,212 3.0% 4,433,699 346,777 4,780,476 140,400,476 11,559,237 151,959,713 4,212,014 346,777 4,558,791
③ Contract No. SJ-2A Tunnel on Feeder Canal 172,928,828 6,843 182,094,056 8,150,424 190,244,479 3.0% 5,462,822 244,513 5,707,334 172,989,353 8,150,424 181,139,777 5,189,681 244,513 5,434,193
④ Electrical Supply System 45,000,000 0 47,385,000 0 47,385,000 3.0% 1,421,550 0 1,421,550 45,015,750 0 45,015,750 1,350,473 0 1,350,473
⑤ Contract No. SJ-3A Canals, Roads and Networks (East Canal) 101,033,326 6,545 106,388,092 7,795,488 114,183,580 3.0% 3,191,643 233,865 3,425,507 101,068,688 7,795,488 108,864,175 3,032,061 233,865 3,265,925
⑥ Contract No. SJ-3B: Canals, Roads and Networks (West Canal) 0 0 0 0 0 3.0% 0 0 0 0 0 0 0 0 0
⑦ Phase 1 96,309,475 12,471 101,413,877 14,853,709 116,267,586 3.0% 3,042,416 445,611 3,488,028 96,343,183 14,853,709 111,196,893 2,890,295 445,611 3,335,907
⑧ Phase 2 130,344,194 14,514 137,252,436 17,287,045 154,539,481 3.0% 4,117,573 518,611 4,636,184 130,389,814 17,287,045 147,676,859 3,911,694 518,611 4,430,306
⑨ Phase 3 85,402,240 5,229 89,928,559 6,228,053 96,156,611 3.0% 2,697,857 186,842 2,884,698 85,432,131 6,228,053 91,660,184 2,562,964 186,842 2,749,806
⑩ Contract No. SJ-3C Canals, Roads and Networks (Pumped Canal 105,626,775 5,646 111,224,994 6,724,725 117,949,719 3.0% 3,336,750 201,742 3,538,492 105,663,744 6,724,725 112,388,469 3,169,912 201,742 3,371,654
⑪ Contract No. SJ-4 Pumping Station on West Canal 4,766,018 69,603 5,018,617 82,901,349 87,919,966 5.0% 250,931 4,145,067 4,395,998 4,767,686 82,901,349 87,669,035 238,384 4,145,067 4,383,452
⑫ Contract No. SJ-5 Pump Houses in Sprinkler System 9,703,622 86,843 10,217,914 103,435,224 113,653,138 5.0% 510,896 5,171,761 5,682,657 9,707,018 103,435,224 113,142,242 485,351 5,171,761 5,657,112
⑬ Contract No. SJ-6 Sprinkler Systems 203,410 416,823 214,191 496,461,202 496,675,393 3.0% 6,426 14,893,836 14,900,262 203,481 496,461,202 496,664,684 6,104 14,893,836 14,899,941
⑭ Subtotal of Direct Cost 891,669,241 784,222 938,927,711 934,055,455 1,872,983,166 28,472,562 35,321,575 63,794,137 891,981,325 934,055,455 1,826,036,781 27,048,934 35,321,575 62,370,509

⑮ Consulting Services 10% of ⑭ 89,166,924 78,422 93,892,771 93,405,546 187,298,317 89,198,133 93,405,546 182,603,678
⑯ Land Acquisition & Compensation3% of ⑭ 26,750,077 0 28,167,831 0 28,167,831 26,759,440 0 26,759,440
⑰ Administration Cost 3% of ⑭ 26,750,077 0 28,167,831 0 28,167,831 26,759,440 0 26,759,440
⑱ Physical Contingency 20% of ⑭⑮⑯⑰, w/o price escalation 206,867,264 172,529 217,831,229 205,492,200 423,323,429 206,939,667 205,492,200 412,431,868
⑲ Cuctom and Duty 0 0 0 0 0 0 0 0
⑳ Reconstruction Levy 5% of ⑭ 0 39,211 0 46,702,773 46,702,773 0 0 0
21 Subtotal ⑮～⑳ 349,534,342 290,162 368,059,663 345,600,518 713,660,181 349,656,679 298,897,746 648,554,425

22 Total ⑭+21 1,241,203,583 1,074,384 1,306,987,373 1,279,655,974 2,586,643,347 28,472,562 35,321,575 63,794,137 1,241,638,005 1,232,953,201 2,474,591,206 27,048,934 35,321,575 62,370,509
Note: a/ Unit Costs of the East Jazira Irrigation Project are areapplied. 181,286,115

b/ Price escalation rate of 5.3% for local currency (L/C) and 1.8% for foreign currency (F/C) are applied to convert 2009 price to 2010 price.
c/ Foreign exchange rate of 1170ID/US$ is applied.

Senario 0 (w/o Pump) A=147,600ha、Q=100m3/s

LC
(1000 ID)

FC
(1000 US$)

LC
(1000 ID)

FCc

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
① Contract No. SJA Power Pumping Station 0 150,000 0 178,659,000 178,659,000 5.0% 0 8,932,950 8,932,950 0 178,659,000 178,659,000 0 8,932,950 8,932,950
② Contract No. SJ-1 Feeder Canal and Related Structure 140,351,353 9,705 147,789,975 11,559,237 159,349,212 3.0% 4,433,699 346,777 4,780,476 140,400,476 11,559,237 151,959,713 4,212,014 346,777 4,558,791
③ Contract No. SJ-2A Tunnel on Feeder Canal 172,928,828 6,843 182,094,056 8,150,424 190,244,479 3.0% 5,462,822 244,513 5,707,334 172,989,353 8,150,424 181,139,777 5,189,681 244,513 5,434,193
④ Electrical Supply System 45,000,000 0 47,385,000 0 47,385,000 3.0% 1,421,550 0 1,421,550 45,015,750 0 45,015,750 1,350,473 0 1,350,473
⑤ Contract No. SJ-3A Canals, Roads and Networks (East Canal) 101,033,326 6,545 106,388,092 7,795,488 114,183,580 3.0% 3,191,643 233,865 3,425,507 101,068,688 7,795,488 108,864,175 3,032,061 233,865 3,265,925
⑥ Contract No. SJ-3B: Canals, Roads and Networks (West Canal) 0 0 0 0 0 3.0% 0 0 0 0 0 0 0 0 0
⑦ Phase 1 96,309,475 12,471 101,413,877 14,853,709 116,267,586 3.0% 3,042,416 445,611 3,488,028 96,343,183 14,853,709 111,196,893 2,890,295 445,611 3,335,907
⑧ Phase 2 130,344,194 14,514 137,252,436 17,287,045 154,539,481 3.0% 4,117,573 518,611 4,636,184 130,389,814 17,287,045 147,676,859 3,911,694 518,611 4,430,306
⑨ Phase 3 85,402,240 5,229 89,928,559 6,228,053 96,156,611 3.0% 2,697,857 186,842 2,884,698 85,432,131 6,228,053 91,660,184 2,562,964 186,842 2,749,806
⑩ Contract No. SJ-3C Canals, Roads and Networks (Pumped Canal 105,626,775 5,646 111,224,994 6,724,725 117,949,719 3.0% 3,336,750 201,742 3,538,492 105,663,744 6,724,725 112,388,469 3,169,912 201,742 3,371,654
⑪ Contract No. SJ-4 Pumping Station on West Canal 0 0 0 0 0 5.0% 0 0 0 0 0 0 0 0 0
⑫ Contract No. SJ-5 Pump Houses in Sprinkler System 9,703,622 86,843 10,217,914 103,435,224 113,653,138 5.0% 510,896 5,171,761 5,682,657 9,707,018 103,435,224 113,142,242 485,351 5,171,761 5,657,112
⑬ Contract No. SJ-6 Sprinkler Systems 203,410 416,823 214,191 496,461,202 496,675,393 3.0% 6,426 14,893,836 14,900,262 203,481 496,461,202 496,664,684 6,104 14,893,836 14,899,941
⑭ Subtotal of Direct Cost 886,903,223 714,619 933,909,094 851,154,106 1,785,063,200 28,221,631 31,176,508 59,398,139 887,213,639 851,154,106 1,738,367,745 26,810,550 31,176,508 57,987,057

⑮ Consulting Services 10% of ⑭ 88,690,322 71,462 93,390,909 85,115,411 178,506,320 88,721,364 85,115,411 173,836,775
⑯ Land Acquisition & Compensation3% of ⑭ 26,607,097 0 28,017,273 0 28,017,273 26,616,409 0 26,616,409
⑰ Administration Cost 3% of ⑭ 26,607,097 0 28,017,273 0 28,017,273 26,616,409 0 26,616,409
⑱ Physical Contingency 20% of ⑭⑮⑯⑰, w/o price escalation 205,761,548 157,216 216,666,910 187,253,903 403,920,813 205,833,564 187,253,903 393,087,468
⑲ Cuctom and Duty 0 0 0 0 0 0 0 0
⑳ Reconstruction Levy 5% of ⑭ 0 35,731 0 42,557,705 42,557,705 0 0 0
21 Subtotal ⑮～⑳ 347,666,063 264,409 366,092,365 314,927,019 681,019,384 347,787,747 272,369,314 620,157,061

22 Total ⑭+21 1,234,569,286 979,028 1,300,001,459 1,166,081,125 2,466,082,584 28,221,631 31,176,508 59,398,139 1,235,001,386 1,123,523,420 2,358,524,806 26,810,550 31,176,508 57,987,057
Note: a/ Unit Costs of the East Jazira Irrigation Project are areapplied. 172,836,557

b/ Price escalation rate of 5.3% for local currency (L/C) and 1.8% for foreign currency (F/C) are applied to convert 2009 price to 2010 price.
c/ Foreign exchange rate of 1170ID/US$ is applied.

Economic Price
Price Level @2009a Price Level @2010b CF

for
O&M

O&M Cost Construction Cost O&M Cost
No Contract Number Facilities

Financial Price

No Contract Number Facilities Price Level @2009a O&M Cost
Financial Price

Construction Cost O&M Cost
Economic Price
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for

O&M
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Senario 1 A= 118,200ha、Q= 80m3/s

LC
(1000 ID)

FC
(1000 US$)

LC
(1000 ID)

FCc

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
① Contract No. SJA Power Pumping Station 0 120,000 0 142,927,200 142,927,200 5.0% 0 7,146,360 7,146,360 0 142,927,200 142,927,200 0 7,146,360 7,146,360
② Contract No. SJ-1 Feeder Canal and Related Structure 125,362,334 8,754 132,006,538 10,426,539 142,433,077 3.0% 3,960,196 312,796 4,272,992 125,406,211 10,426,539 135,832,750 3,762,186 312,796 4,074,983
③ Contract No. SJ-2A Tunnel on Feeder Canal 156,929,573 6,664 165,246,840 7,937,224 173,184,064 3.0% 4,957,405 238,117 5,195,522 156,984,498 7,937,224 164,921,722 4,709,535 238,117 4,947,652
④ Electrical Supply System 40,500,000 0 42,646,500 0 42,646,500 3.0% 1,279,395 0 1,279,395 40,514,175 0 40,514,175 1,215,425 0 1,215,425
⑤ Contract No. SJ-3A Canals, Roads and Networks (East Canal) 101,033,326 6,545 106,388,092 7,795,488 114,183,580 3.0% 3,191,643 233,865 3,425,507 101,068,688 7,795,488 108,864,175 3,032,061 233,865 3,265,925
⑥ Contract No. SJ-3B: Canals, Roads and Networks (West Canal) 0 0 0 0 0 3.0% 0 0 0 0 0 0 0 0 0
⑦ Phase 1 89,565,505 11,508 94,312,477 13,706,718 108,019,195 3.0% 2,829,374 411,202 3,240,576 89,596,853 13,706,718 103,303,571 2,687,906 411,202 3,099,107
⑧ Phase 2 117,166,245 13,051 123,376,056 15,544,524 138,920,580 3.0% 3,701,282 466,336 4,167,617 117,207,253 15,544,524 132,751,777 3,516,218 466,336 3,982,553
⑨ Phase 3 85,402,240 5,229 89,928,559 6,228,053 96,156,611 3.0% 2,697,857 186,842 2,884,698 85,432,131 6,228,053 91,660,184 2,562,964 186,842 2,749,806
⑩ Contract No. SJ-3C Canals, Roads and Networks (Pumped Canal 0 0 0 0 0 3.0% 0 0 0 0 0 0 0 0 0
⑪ Contract No. SJ-4 Pumping Station on West Canal 0 0 0 0 0 5.0% 0 0 0 0 0 0 0 0 0
⑫ Contract No. SJ-5 Pump Houses in Sprinkler System 7,791,793 69,589 8,204,758 82,884,674 91,089,432 5.0% 410,238 4,144,234 4,554,472 7,794,520 82,884,674 90,679,194 389,726 4,144,234 4,533,960
⑬ Contract No. SJ-6 Sprinkler Systems 162,892 333,795 171,525 397,569,873 397,741,398 3.0% 5,146 11,927,096 11,932,242 162,949 397,569,873 397,732,822 4,888 11,927,096 11,931,985
⑭ Subtotal of Direct Cost 723,913,908 575,135 762,281,345 685,020,293 1,447,301,638 23,032,536 25,066,846 48,099,382 724,167,278 685,020,293 1,409,187,571 21,880,909 25,066,846 46,947,755
⑮ Consulting Services 10% of ⑭ 72,391,391 57,514 76,228,135 68,502,029 144,730,164 72,416,728 68,502,029 140,918,757
⑯ Land Acquisition & Compensation3% of ⑭ 21,717,417 0 22,868,440 0 22,868,440 21,725,018 0 21,725,018
⑰ Administration Cost 3% of ⑭ 21,717,417 0 22,868,440 0 22,868,440 21,725,018 0 21,725,018
⑱ Physical Contingency 20% of ⑭⑮⑯⑰, w/o price escalation 167,948,027 126,530 176,849,272 150,704,464 327,553,737 168,006,808 150,704,464 318,711,273
⑲ Cuctom and Duty 0 0 0 0 0 0 0 0
⑳ Reconstruction Levy 5% of ⑭ 0 28,757 0 34,251,015 34,251,015 0 0 0
21 Subtotal ⑮～⑳ 283,774,252 212,800 298,814,287 253,457,508 552,271,796 283,873,573 219,206,494 503,080,067
22 Total ⑭+21 1,007,688,160 787,935 1,061,095,632 938,477,802 1,999,573,434 23,032,536 25,066,846 48,099,382 1,008,040,851 904,226,787 1,912,267,638 21,880,909 25,066,846 46,947,755

Note: a/ Unit Costs of the East Jazira Irrigation Project are areapplied. 140,141,044
b/ Price escalation rate of 5.3% for local currency (L/C) and 1.8% for foreign currency (F/C) are applied to convert 2009 price to 2010 price.
c/ Foreign exchange rate of 1170ID/US$ is applied.

Senario 2 A= 86,300ha、Q= 60m3/s

LC
(1000 ID)

FC
(1000 US$)

LC
(1000 ID)

FCc

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
LC

(1000 ID)
FC

(1000 ID)
Total

(1000 ID)
① Contract No. SJA Power Pumping Station 0 90,000 0 107,195,400 107,195,400 5.0% 0 5,359,770 5,359,770 0 107,195,400 107,195,400 0 5,359,770 5,359,770
② Contract No. SJ-1 Feeder Canal and Related Structure 112,193,014 7,934 118,139,244 9,449,870 127,589,114 3.0% 3,544,177 283,496 3,827,673 112,232,282 9,449,870 121,682,152 3,366,968 283,496 3,650,465
③ Contract No. SJ-2A Tunnel on Feeder Canal 134,776,504 6,333 141,919,659 7,542,983 149,462,642 3.0% 4,257,590 226,289 4,483,879 134,823,676 7,542,983 142,366,659 4,044,710 226,289 4,271,000
④ Electrical Supply System 36,000,000 0 37,908,000 0 37,908,000 3.0% 1,137,240 0 1,137,240 36,012,600 0 36,012,600 1,080,378 0 1,080,378
⑤ Contract No. SJ-3A Canals, Roads and Networks (East Canal) 101,033,326 6,545 106,388,092 7,795,488 114,183,580 3.0% 3,191,643 233,865 3,425,507 101,068,688 7,795,488 108,864,175 3,032,061 233,865 3,265,925
⑥ Contract No. SJ-3B: Canals, Roads and Networks (West Canal) 0 0 0 0 0 3.0% 0 0 0 0 0 0 0 0 0
⑦ Phase 1 81,626,714 10,255 85,952,930 12,214,320 98,167,250 3.0% 2,578,588 366,430 2,945,018 81,655,283 12,214,320 93,869,604 2,449,659 366,430 2,816,088
⑧ Phase 2 70,243,332 6,329 73,966,229 7,538,219 81,504,447 3.0% 2,218,987 226,147 2,445,133 70,267,917 7,538,219 77,806,136 2,108,038 226,147 2,334,184
⑨ Phase 3 0 0 0 0 0 3.0% 0 0 0 0 0 0 0 0 0
⑩ Contract No. SJ-3C Canals, Roads and Networks (Pumped Canal 0 0 0 0 0 3.0% 0 0 0 0 0 0 0 0 0
⑪ Contract No. SJ-4 Pumping Station on West Canal 0 0 0 0 0 5.0% 0 0 0 0 0 0 0 0 0
⑫ Contract No. SJ-5 Pump Houses in Sprinkler System 5,712,033 50,819 6,014,771 60,528,478 66,543,249 5.0% 300,739 3,026,424 3,327,162 5,714,032 60,528,478 66,242,510 285,702 3,026,424 3,312,126
⑬ Contract No. SJ-6 Sprinkler Systems 118,815 243,474 125,112 289,992,142 290,117,255 3.0% 3,753 8,699,764 8,703,518 118,857 289,992,142 290,110,999 3,566 8,699,764 8,703,330
⑭ Subtotal of Direct Cost 541,703,738 421,689 570,414,036 502,256,900 1,072,670,936 17,232,716 18,422,185 35,654,901 541,893,334 502,256,900 1,044,150,235 16,371,081 18,422,185 34,793,265
⑮ Consulting Services 10% of ⑭ 54,170,374 42,169 57,041,404 50,225,690 107,267,094 54,189,333 50,225,690 104,415,023
⑯ Land Acquisition & Compensation3% of ⑭ 16,251,112 0 17,112,421 0 17,112,421 16,256,800 0 16,256,800
⑰ Administration Cost 3% of ⑭ 16,251,112 0 17,112,421 0 17,112,421 16,256,800 0 16,256,800
⑱ Physical Contingency 20% of ⑭⑮⑯⑰, w/o price escalation 125,675,267 92,772 132,336,056 110,496,518 242,832,574 125,719,254 110,496,518 236,215,772
⑲ Cuctom and Duty 0 0 0 0 0 0 0 0
⑳ Reconstruction Levy 5% of ⑭ 0 21,084 0 25,112,845 25,112,845 0 0 0
21 Subtotal ⑮～⑳ 212,347,865 156,025 223,602,302 185,835,053 409,437,355 212,422,187 160,722,208 373,144,395

22 Total ⑭+21 754,051,603 577,714 794,016,338 688,091,953 1,482,108,292 17,232,716 18,422,185 35,654,901 754,315,521 662,979,108 1,417,294,630 16,371,081 18,422,185 34,793,265
Note: a/ Unit Costs of the East Jazira Irrigation Project are areapplied. 103,874,256

b/ Price escalation rate of 5.3% for local currency (L/C) and 1.8% for foreign currency (F/C) are applied to convert 2009 price to 2010 price.
c/ Foreign exchange rate of 1170ID/US$ is applied.
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Annual Disburesement Schedule (Financial Price, 1000ID)
Senario 0: w/ Pump Local Currency

Phase 1 Phase 2 Phase 3

0 0
1 0 32,842,217 40,465,346 73,307,562 11,736,596 3,520,979 3,520,979 92,086,117 18,417,223 0 0 110,503,340 110,503,340
2 0 32,842,217 40,465,346 73,307,562 11,736,596 3,520,979 3,520,979 92,086,117 18,417,223 0 0 110,503,340 2,199,227 112,702,567
3 0 32,842,217 40,465,346 5,265,000 78,572,562 11,736,596 3,520,979 3,520,979 97,351,117 19,470,223 0 0 116,821,340 4,398,454 121,219,794
4 32,842,217 40,465,346 10,530,000 26,597,023 110,434,585 11,736,596 3,520,979 3,520,979 129,213,140 25,842,628 0 0 155,055,768 6,755,631 161,811,398
5 16,421,108 20,232,673 10,530,000 53,194,046 50,706,939 34,313,109 1,003,723 186,401,598 11,736,596 3,520,979 3,520,979 205,180,153 41,036,031 0 0 246,216,183 10,068,668 256,284,851
6 10,530,000 26,597,023 50,706,939 68,626,218 44,964,279 27,806,249 2,007,447 5,108,957 42,838 236,389,950 11,736,596 3,520,979 3,520,979 255,168,504 51,033,701 0 0 306,202,205 15,660,716 321,862,921
7 10,530,000 34,313,109 44,964,279 55,612,497 2,007,447 5,108,957 85,676 152,621,966 11,736,596 3,520,979 3,520,979 171,400,520 34,280,104 0 0 205,680,624 22,752,415 228,433,038
8 27,806,249 85,676 27,891,925 11,736,596 3,520,979 3,520,979 46,670,479 9,334,096 0 0 56,004,575 27,331,074 83,335,648
9 0 0 0 0 0 0 28,167,831 28,167,831
10 0 0 0 0 0 0 28,167,831 28,167,831
11 0 0 0 0 0 0 28,167,831 28,167,831
12 0 0 0 0 0 0 28,167,831 28,167,831
13 0 0 0 0 0 0 28,167,831 28,167,831
14 0 0 0 0 0 0 28,167,831 28,167,831
15 0 0 0 0 0 0 28,167,831 28,167,831
16 0 0 0 0 0 0 28,167,831 28,167,831
17 0 0 0 0 0 0 28,167,831 28,167,831
18 0 0 0 0 0 0 28,167,831 28,167,831
19 0 0 0 0 0 0 28,167,831 28,167,831
20 28,167,831 28,167,831
21 28,167,831 28,167,831
22 28,167,831 28,167,831
23 28,167,831 28,167,831
24 28,167,831 28,167,831
25 28,167,831 28,167,831
26 28,167,831 28,167,831
27 28,167,831 28,167,831
28 28,167,831 28,167,831
29 28,167,831 28,167,831
30 28,167,831 28,167,831
31 28,167,831 28,167,831
32 28,167,831 28,167,831
33 28,167,831 28,167,831
34 28,167,831 28,167,831
35 28,167,831 28,167,831
36 28,167,831 28,167,831
37 28,167,831 28,167,831
38 28,167,831 28,167,831
39 28,167,831 28,167,831
40 28,167,831 28,167,831
41 28,167,831 28,167,831
42 28,167,831 28,167,831
43 28,167,831 28,167,831
44 28,167,831 28,167,831
45 28,167,831 28,167,831
46 28,167,831 28,167,831
47 28,167,831 28,167,831
48 28,167,831 28,167,831
49 28,167,831 28,167,831
50 28,167,831 28,167,831

Total 0 147,789,975 182,094,056 47,385,000 106,388,092 101,413,877 137,252,436 89,928,559 111,224,994 5,018,617 10,217,914 214,191 938,927,711 93,892,771 28,167,831 28,167,831 1,089,156,144 217,831,229 0 0 1,306,987,373
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Annual Disburesement Schedule (Financial Price, 1000ID)
Senario 0: w/ Pump Foreign Currency

Phase 1 Phase 2 Phase 3

0 0 0 0 0
1 71,463,600 2,568,719 1,811,205 75,843,525 11,675,693 0 0 87,519,218 17,503,844 0 3,792,176 108,815,238 108,815,238 219,318,578 0 219,318,578
2 71,463,600 2,568,719 1,811,205 75,843,525 11,675,693 0 0 87,519,218 17,503,844 0 3,792,176 108,815,238 2,275,306 111,090,543 219,318,578 4,474,533 223,793,110
3 35,731,800 2,568,719 1,811,205 0 40,111,725 11,675,693 0 0 51,787,418 10,357,484 0 2,005,586 64,150,488 4,550,611 68,701,099 180,971,828 8,949,065 189,920,893
4 2,568,719 1,811,205 0 1,948,872 6,328,797 11,675,693 0 0 18,004,490 3,600,898 0 316,440 21,921,828 5,753,963 27,675,791 176,977,595 12,509,594 189,487,189
5 1,284,360 905,603 0 3,897,744 7,426,855 4,321,761 16,580,270 34,416,592 11,675,693 0 0 46,092,285 9,218,457 0 1,720,830 57,031,572 5,943,827 62,975,399 303,247,755 16,012,495 319,260,250
6 0 1,948,872 7,426,855 8,643,522 3,114,026 1,681,181 33,160,540 51,717,612 99,292,240 206,984,848 11,675,693 0 0 218,660,542 43,732,108 0 10,349,242 272,741,892 6,976,325 279,718,217 578,944,097 22,637,041 601,581,138
7 0 4,321,761 3,114,026 3,362,362 33,160,540 51,717,612 198,584,481 294,260,782 11,675,693 0 0 305,936,476 61,187,295 0 14,713,039 381,836,810 13,185,870 395,022,680 587,517,433 35,938,285 623,455,718
8 1,681,181 198,584,481 200,265,662 11,675,693 0 0 211,941,355 42,388,271 0 10,013,283 264,342,910 22,013,694 286,356,603 320,347,484 49,344,767 369,692,252
9 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495

10 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
11 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
12 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
13 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
14 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
15 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
16 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
17 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
18 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
19 0 0 0 0 0 0 28,021,664 28,021,664 0 56,189,495 56,189,495
20 28,021,664 28,021,664 0 56,189,495 56,189,495
21 28,021,664 28,021,664 0 56,189,495 56,189,495
22 28,021,664 28,021,664 0 56,189,495 56,189,495
23 28,021,664 28,021,664 0 56,189,495 56,189,495
24 28,021,664 28,021,664 0 56,189,495 56,189,495
25 28,021,664 28,021,664 0 56,189,495 56,189,495
26 28,021,664 28,021,664 0 56,189,495 56,189,495
27 28,021,664 28,021,664 0 56,189,495 56,189,495
28 28,021,664 28,021,664 0 56,189,495 56,189,495
29 28,021,664 28,021,664 0 56,189,495 56,189,495
30 28,021,664 28,021,664 0 56,189,495 56,189,495
31 28,021,664 28,021,664 0 56,189,495 56,189,495
32 28,021,664 28,021,664 0 56,189,495 56,189,495
33 28,021,664 28,021,664 0 56,189,495 56,189,495
34 28,021,664 28,021,664 0 56,189,495 56,189,495
35 28,021,664 28,021,664 0 56,189,495 56,189,495
36 28,021,664 28,021,664 0 56,189,495 56,189,495
37 28,021,664 28,021,664 0 56,189,495 56,189,495
38 28,021,664 28,021,664 0 56,189,495 56,189,495
39 28,021,664 28,021,664 0 56,189,495 56,189,495
40 28,021,664 28,021,664 0 56,189,495 56,189,495
41 28,021,664 28,021,664 0 56,189,495 56,189,495
42 28,021,664 28,021,664 0 56,189,495 56,189,495
43 28,021,664 28,021,664 0 56,189,495 56,189,495
44 28,021,664 28,021,664 0 56,189,495 56,189,495
45 28,021,664 28,021,664 0 56,189,495 56,189,495
46 28,021,664 28,021,664 0 56,189,495 56,189,495
47 28,021,664 28,021,664 0 56,189,495 56,189,495
48 28,021,664 28,021,664 0 56,189,495 56,189,495
49 28,021,664 28,021,664 0 56,189,495 56,189,495
50 28,021,664 28,021,664 0 56,189,495 56,189,495

Total 178,659,000 11,559,237 8,150,424 0 7,795,488 14,853,709 17,287,045 6,228,053 6,724,725 82,901,349 103,435,224 496,461,202 934,055,455 93,405,546 0 0 1,027,461,001 205,492,200 0 46,702,773 1,279,655,974
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Annual Disburesement Schedule (Economic Price, 1000ID)
Senario 0: w/ Pump Local Currency

Phase 1 Phase 2 Phase 3

0 0 0
1 0 31,200,106 38,442,078 69,642,184 11,149,767 3,344,930 3,344,930 87,481,811 17,496,362 0 0 104,978,173 104,978,173
2 0 31,200,106 38,442,078 69,642,184 11,149,767 3,344,930 3,344,930 87,481,811 17,496,362 0 0 104,978,173 2,089,266 107,067,438
3 0 31,200,106 38,442,078 5,001,750 74,643,934 11,149,767 3,344,930 3,344,930 92,483,561 18,496,712 0 0 110,980,273 4,178,531 115,158,804
4 31,200,106 38,442,078 10,003,500 25,267,172 104,912,856 11,149,767 3,344,930 3,344,930 122,752,483 24,550,497 0 0 147,302,979 6,417,849 153,720,828
5 15,600,053 19,221,039 10,003,500 50,534,344 48,171,592 32,597,454 953,537 177,081,518 11,149,767 3,344,930 3,344,930 194,921,145 38,984,229 0 0 233,905,374 9,565,235 243,470,609
6 10,003,500 25,267,172 48,171,592 65,194,907 42,716,065 26,415,936 1,907,074 4,853,509 40,696 224,570,452 11,149,767 3,344,930 3,344,930 242,410,079 48,482,016 0 0 290,892,094 14,877,680 305,769,775
7 10,003,500 32,597,454 42,716,065 52,831,872 1,907,074 4,853,509 81,392 144,990,867 11,149,767 3,344,930 3,344,930 162,830,494 32,566,099 0 0 195,396,593 21,614,794 217,011,386
8 26,415,936 81,392 26,497,329 11,149,767 3,344,930 3,344,930 44,336,955 8,867,391 0 0 53,204,346 25,964,520 79,168,866
9 0 0 0 0 0 0 26,759,440 26,759,440
10 0 0 0 0 0 0 26,759,440 26,759,440
11 0 0 0 0 0 0 26,759,440 26,759,440
12 0 0 0 0 0 0 26,759,440 26,759,440
13 0 0 0 0 0 0 26,759,440 26,759,440
14 0 0 0 0 0 0 26,759,440 26,759,440
15 0 0 0 0 0 0 26,759,440 26,759,440
16 0 0 0 0 0 0 26,759,440 26,759,440
17 0 0 0 0 0 0 26,759,440 26,759,440
18 0 0 0 0 0 0 26,759,440 26,759,440
19 0 0 0 0 0 0 26,759,440 26,759,440
20 26,759,440 26,759,440
21 26,759,440 26,759,440
22 26,759,440 26,759,440
23 26,759,440 26,759,440
24 26,759,440 26,759,440
25 26,759,440 26,759,440
26 26,759,440 26,759,440
27 26,759,440 26,759,440
28 26,759,440 26,759,440
29 26,759,440 26,759,440
30 26,759,440 26,759,440
31 26,759,440 26,759,440
32 26,759,440 26,759,440
33 26,759,440 26,759,440
34 26,759,440 26,759,440
35 26,759,440 26,759,440
36 26,759,440 26,759,440
37 26,759,440 26,759,440
38 26,759,440 26,759,440
39 26,759,440 26,759,440
40 26,759,440 26,759,440
41 26,759,440 26,759,440
42 26,759,440 26,759,440
43 26,759,440 26,759,440
44 26,759,440 26,759,440
45 26,759,440 26,759,440
46 26,759,440 26,759,440
47 26,759,440 26,759,440
48 26,759,440 26,759,440
49 26,759,440 26,759,440
50 26,759,440 26,759,440

Total 0 140,400,476 172,989,353 45,015,750 101,068,688 96,343,183 130,389,814 85,432,131 105,663,744 4,767,686 9,707,018 203,481 891,981,325 89,198,133 26,759,440 26,759,440 1,034,698,337 206,939,667 0 0 1,241,638,005
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Annual Disburesement Schedule (Economic Price, 1000ID)
Senario 0: w/ Pump Foreign Currency

Phase 1 Phase 2 Phase 3

0 0 0 0 0 0
1 71,463,600 2,568,719 1,811,205 75,843,525 11,675,693 0 0 87,519,218 17,503,844 0 0 105,023,061 105,023,061 210,001,234 0 210,001,234
2 71,463,600 2,568,719 1,811,205 75,843,525 11,675,693 0 0 87,519,218 17,503,844 0 0 105,023,061 2,275,306 107,298,367 210,001,234 4,364,571 214,365,806
3 35,731,800 2,568,719 1,811,205 0 40,111,725 11,675,693 0 0 51,787,418 10,357,484 0 0 62,144,901 4,550,611 66,695,513 173,125,174 8,729,143 181,854,317
4 2,568,719 1,811,205 0 1,948,872 6,328,797 11,675,693 0 0 18,004,490 3,600,898 0 0 21,605,388 5,753,963 27,359,351 168,908,367 12,171,812 181,080,179
5 1,284,360 905,603 0 3,897,744 7,426,855 4,321,761 16,580,270 34,416,592 11,675,693 0 0 46,092,285 9,218,457 0 0 55,310,742 5,943,827 61,254,569 289,216,116 15,509,062 304,725,178
6 0 1,948,872 7,426,855 8,643,522 3,114,026 1,681,181 33,160,540 51,717,612 99,292,240 206,984,848 11,675,693 0 0 218,660,542 43,732,108 0 0 262,392,650 6,976,325 269,368,975 553,284,744 21,854,005 575,138,750
7 0 4,321,761 3,114,026 3,362,362 33,160,540 51,717,612 198,584,481 294,260,782 11,675,693 0 0 305,936,476 61,187,295 0 0 367,123,771 13,185,870 380,309,641 562,520,363 34,800,664 597,321,027
8 1,681,181 198,584,481 200,265,662 11,675,693 0 0 211,941,355 42,388,271 0 0 254,329,626 22,013,694 276,343,320 307,533,972 47,978,214 355,512,186
9 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
10 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
11 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
12 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
13 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
14 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
15 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
16 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
17 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
18 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
19 0 0 0 0 0 0 28,021,664 28,021,664 0 54,781,103 54,781,103
20 28,021,664 28,021,664 0 54,781,103 54,781,103
21 28,021,664 28,021,664 0 54,781,103 54,781,103
22 28,021,664 28,021,664 0 54,781,103 54,781,103
23 28,021,664 28,021,664 0 54,781,103 54,781,103
24 28,021,664 28,021,664 0 54,781,103 54,781,103
25 28,021,664 28,021,664 0 54,781,103 54,781,103
26 28,021,664 28,021,664 0 54,781,103 54,781,103
27 28,021,664 28,021,664 0 54,781,103 54,781,103
28 28,021,664 28,021,664 0 54,781,103 54,781,103
29 28,021,664 28,021,664 0 54,781,103 54,781,103
30 28,021,664 28,021,664 0 54,781,103 54,781,103
31 28,021,664 28,021,664 0 54,781,103 54,781,103
32 28,021,664 28,021,664 0 54,781,103 54,781,103
33 28,021,664 28,021,664 0 54,781,103 54,781,103
34 28,021,664 28,021,664 0 54,781,103 54,781,103
35 28,021,664 28,021,664 0 54,781,103 54,781,103
36 28,021,664 28,021,664 0 54,781,103 54,781,103
37 28,021,664 28,021,664 0 54,781,103 54,781,103
38 28,021,664 28,021,664 0 54,781,103 54,781,103
39 28,021,664 28,021,664 0 54,781,103 54,781,103
40 28,021,664 28,021,664 0 54,781,103 54,781,103
41 28,021,664 28,021,664 0 54,781,103 54,781,103
42 28,021,664 28,021,664 0 54,781,103 54,781,103
43 28,021,664 28,021,664 0 54,781,103 54,781,103
44 28,021,664 28,021,664 0 54,781,103 54,781,103
45 28,021,664 28,021,664 0 54,781,103 54,781,103
46 28,021,664 28,021,664 0 54,781,103 54,781,103
47 28,021,664 28,021,664 0 54,781,103 54,781,103
48 28,021,664 28,021,664 0 54,781,103 54,781,103
49 28,021,664 28,021,664 0 54,781,103 54,781,103
50 28,021,664 28,021,664 0 54,781,103 54,781,103

Total 178,659,000 11,559,237 8,150,424 0 7,795,488 14,853,709 17,287,045 6,228,053 6,724,725 82,901,349 103,435,224 496,461,202 934,055,455 93,405,546 0 0 1,027,461,001 205,492,200 0 0 1,232,953,201
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Annual Disburesement Schedule (Financial Price, 1000ID)
Senario 0: w/o Pump Local Currency

Phase 1 Phase 2 Phase 3

0 0
1 0 32,842,217 40,465,346 73,307,562 11,673,864 3,502,159 3,502,159 91,985,744 18,397,149 0 0 110,382,893 110,382,893
2 0 32,842,217 40,465,346 73,307,562 11,673,864 3,502,159 3,502,159 91,985,744 18,397,149 0 0 110,382,893 2,199,227 112,582,120
3 0 32,842,217 40,465,346 5,265,000 78,572,562 11,673,864 3,502,159 3,502,159 97,250,744 19,450,149 0 0 116,700,893 4,398,454 121,099,347
4 32,842,217 40,465,346 10,530,000 26,597,023 110,434,585 11,673,864 3,502,159 3,502,159 129,112,767 25,822,553 0 0 154,935,321 6,755,631 161,690,951
5 16,421,108 20,232,673 10,530,000 53,194,046 50,706,939 34,313,109 185,397,875 11,673,864 3,502,159 3,502,159 204,076,057 40,815,211 0 0 244,891,268 10,068,668 254,959,936
6 10,530,000 26,597,023 50,706,939 68,626,218 44,964,279 27,806,249 5,108,957 42,838 234,382,503 11,673,864 3,502,159 3,502,159 253,060,685 50,612,137 0 0 303,672,822 15,630,604 319,303,426
7 10,530,000 34,313,109 44,964,279 55,612,497 5,108,957 85,676 150,614,519 11,673,864 3,502,159 3,502,159 169,292,701 33,858,540 0 0 203,151,241 22,662,080 225,813,320
8 27,806,249 85,676 27,891,925 11,673,864 3,502,159 3,502,159 46,570,107 9,314,021 0 0 55,884,128 27,180,515 83,064,643
9 0 0 0 0 0 0 28,017,273 28,017,273

10 0 0 0 0 0 0 28,017,273 28,017,273
11 0 0 0 0 0 0 28,017,273 28,017,273
12 0 0 0 0 0 0 28,017,273 28,017,273
13 0 0 0 0 0 0 28,017,273 28,017,273
14 0 0 0 0 0 0 28,017,273 28,017,273
15 0 0 0 0 0 0 28,017,273 28,017,273
16 0 0 0 0 0 0 28,017,273 28,017,273
17 0 0 0 0 0 0 28,017,273 28,017,273
18 0 0 0 0 0 0 28,017,273 28,017,273
19 0 0 0 0 0 0 28,017,273 28,017,273
20 28,017,273 28,017,273
21 28,017,273 28,017,273
22 28,017,273 28,017,273
23 28,017,273 28,017,273
24 28,017,273 28,017,273
25 28,017,273 28,017,273
26 28,017,273 28,017,273
27 28,017,273 28,017,273
28 28,017,273 28,017,273
29 28,017,273 28,017,273
30 28,017,273 28,017,273
31 28,017,273 28,017,273
32 28,017,273 28,017,273
33 28,017,273 28,017,273
34 28,017,273 28,017,273
35 28,017,273 28,017,273
36 28,017,273 28,017,273
37 28,017,273 28,017,273
38 28,017,273 28,017,273
39 28,017,273 28,017,273
40 28,017,273 28,017,273
41 28,017,273 28,017,273
42 28,017,273 28,017,273
43 28,017,273 28,017,273
44 28,017,273 28,017,273
45 28,017,273 28,017,273
46 28,017,273 28,017,273
47 28,017,273 28,017,273
48 28,017,273 28,017,273
49 28,017,273 28,017,273
50 28,017,273 28,017,273

Total 0 147,789,975 182,094,056 47,385,000 106,388,092 101,413,877 137,252,436 89,928,559 111,224,994 0 10,217,914 214,191 933,909,094 93,390,909 28,017,273 28,017,273 1,083,334,549 216,666,910 0 0 1,300,001,459
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Annual Disburesement Schedule (Financial Price, 1000ID)
Senario 0: w/o Pump Foreign Currency

Phase 1 Phase 2 Phase 3

0 0 0 0 0
1 71,463,600 2,568,719 1,811,205 75,843,525 10,639,426 0 0 86,482,951 17,296,590 0 3,792,176 107,571,717 107,571,717 217,954,610 0 217,954,610
2 71,463,600 2,568,719 1,811,205 75,843,525 10,639,426 0 0 86,482,951 17,296,590 0 3,792,176 107,571,717 2,275,306 109,847,023 217,954,610 4,474,533 222,429,143
3 35,731,800 2,568,719 1,811,205 0 40,111,725 10,639,426 0 0 50,751,151 10,150,230 0 2,005,586 62,906,967 4,550,611 67,457,579 179,607,860 8,949,065 188,556,926
4 2,568,719 1,811,205 0 1,948,872 6,328,797 10,639,426 0 0 16,968,223 3,393,645 0 316,440 20,678,307 5,753,963 26,432,271 175,613,628 12,509,594 188,123,222
5 1,284,360 905,603 0 3,897,744 7,426,855 4,321,761 17,836,322 10,639,426 0 0 28,475,748 5,695,150 0 891,816 35,062,714 5,943,827 41,006,541 279,953,982 16,012,495 295,966,478
6 0 1,948,872 7,426,855 8,643,522 3,114,026 1,681,181 51,717,612 99,292,240 173,824,309 10,639,426 0 0 184,463,735 36,892,747 0 8,691,215 230,047,698 6,478,917 236,526,614 533,720,519 22,109,521 555,830,040
7 0 4,321,761 3,114,026 3,362,362 51,717,612 198,584,481 261,100,243 10,639,426 0 0 271,739,669 54,347,934 0 13,055,012 339,142,615 11,693,646 350,836,261 542,293,856 34,355,726 576,649,581
8 1,681,181 198,584,481 200,265,662 10,639,426 0 0 210,905,088 42,181,018 0 10,013,283 263,099,389 19,526,653 282,626,043 318,983,517 46,707,168 365,690,686
9 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
10 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
11 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
12 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
13 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
14 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
15 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
16 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
17 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
18 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
19 0 0 0 0 0 0 25,534,623 25,534,623 0 53,551,896 53,551,896
20 25,534,623 25,534,623 0 53,551,896 53,551,896
21 25,534,623 25,534,623 0 53,551,896 53,551,896
22 25,534,623 25,534,623 0 53,551,896 53,551,896
23 25,534,623 25,534,623 0 53,551,896 53,551,896
24 25,534,623 25,534,623 0 53,551,896 53,551,896
25 25,534,623 25,534,623 0 53,551,896 53,551,896
26 25,534,623 25,534,623 0 53,551,896 53,551,896
27 25,534,623 25,534,623 0 53,551,896 53,551,896
28 25,534,623 25,534,623 0 53,551,896 53,551,896
29 25,534,623 25,534,623 0 53,551,896 53,551,896
30 25,534,623 25,534,623 0 53,551,896 53,551,896
31 25,534,623 25,534,623 0 53,551,896 53,551,896
32 25,534,623 25,534,623 0 53,551,896 53,551,896
33 25,534,623 25,534,623 0 53,551,896 53,551,896
34 25,534,623 25,534,623 0 53,551,896 53,551,896
35 25,534,623 25,534,623 0 53,551,896 53,551,896
36 25,534,623 25,534,623 0 53,551,896 53,551,896
37 25,534,623 25,534,623 0 53,551,896 53,551,896
38 25,534,623 25,534,623 0 53,551,896 53,551,896
39 25,534,623 25,534,623 0 53,551,896 53,551,896
40 25,534,623 25,534,623 0 53,551,896 53,551,896
41 25,534,623 25,534,623 0 53,551,896 53,551,896
42 25,534,623 25,534,623 0 53,551,896 53,551,896
43 25,534,623 25,534,623 0 53,551,896 53,551,896
44 25,534,623 25,534,623 0 53,551,896 53,551,896
45 25,534,623 25,534,623 0 53,551,896 53,551,896
46 25,534,623 25,534,623 0 53,551,896 53,551,896
47 25,534,623 25,534,623 0 53,551,896 53,551,896
48 25,534,623 25,534,623 0 53,551,896 53,551,896
49 25,534,623 25,534,623 0 53,551,896 53,551,896
50 25,534,623 25,534,623 0 53,551,896 53,551,896

Total 178,659,000 11,559,237 8,150,424 0 7,795,488 14,853,709 17,287,045 6,228,053 6,724,725 0 103,435,224 496,461,202 851,154,106 85,115,411 0 0 936,269,517 187,253,903 0 42,557,705 1,166,081,125
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Phase 1 Phase 2 Phase 3

0 0 0
1 0 31,200,106 38,442,078 69,642,184 11,090,170 3,327,051 3,327,051 87,386,457 17,477,291 0 0 104,863,748 104,863,748
2 0 31,200,106 38,442,078 69,642,184 11,090,170 3,327,051 3,327,051 87,386,457 17,477,291 0 0 104,863,748 2,089,266 106,953,014
3 0 31,200,106 38,442,078 5,001,750 74,643,934 11,090,170 3,327,051 3,327,051 92,388,207 18,477,641 0 0 110,865,848 4,178,531 115,044,379
4 31,200,106 38,442,078 10,003,500 25,267,172 104,912,856 11,090,170 3,327,051 3,327,051 122,657,129 24,531,426 0 0 147,188,555 6,417,849 153,606,404
5 15,600,053 19,221,039 10,003,500 50,534,344 48,171,592 32,597,454 176,127,981 11,090,170 3,327,051 3,327,051 193,872,254 38,774,451 0 0 232,646,705 9,565,235 242,211,940
6 10,003,500 25,267,172 48,171,592 65,194,907 42,716,065 26,415,936 4,853,509 40,696 222,663,378 11,090,170 3,327,051 3,327,051 240,407,650 48,081,530 0 0 288,489,181 14,849,074 303,338,255
7 10,003,500 32,597,454 42,716,065 52,831,872 4,853,509 81,392 143,083,793 11,090,170 3,327,051 3,327,051 160,828,066 32,165,613 0 0 192,993,679 21,528,976 214,522,654
8 26,415,936 81,392 26,497,329 11,090,170 3,327,051 3,327,051 44,241,601 8,848,320 0 0 53,089,922 25,821,489 78,911,411
9 0 0 0 0 0 0 26,616,409 26,616,409

10 0 0 0 0 0 0 26,616,409 26,616,409
11 0 0 0 0 0 0 26,616,409 26,616,409
12 0 0 0 0 0 0 26,616,409 26,616,409
13 0 0 0 0 0 0 26,616,409 26,616,409
14 0 0 0 0 0 0 26,616,409 26,616,409
15 0 0 0 0 0 0 26,616,409 26,616,409
16 0 0 0 0 0 0 26,616,409 26,616,409
17 0 0 0 0 0 0 26,616,409 26,616,409
18 0 0 0 0 0 0 26,616,409 26,616,409
19 0 0 0 0 0 0 26,616,409 26,616,409
20 26,616,409 26,616,409
21 26,616,409 26,616,409
22 26,616,409 26,616,409
23 26,616,409 26,616,409
24 26,616,409 26,616,409
25 26,616,409 26,616,409
26 26,616,409 26,616,409
27 26,616,409 26,616,409
28 26,616,409 26,616,409
29 26,616,409 26,616,409
30 26,616,409 26,616,409
31 26,616,409 26,616,409
32 26,616,409 26,616,409
33 26,616,409 26,616,409
34 26,616,409 26,616,409
35 26,616,409 26,616,409
36 26,616,409 26,616,409
37 26,616,409 26,616,409
38 26,616,409 26,616,409
39 26,616,409 26,616,409
40 26,616,409 26,616,409
41 26,616,409 26,616,409
42 26,616,409 26,616,409
43 26,616,409 26,616,409
44 26,616,409 26,616,409
45 26,616,409 26,616,409
46 26,616,409 26,616,409
47 26,616,409 26,616,409
48 26,616,409 26,616,409
49 26,616,409 26,616,409
50 26,616,409 26,616,409

Total 0 140,400,476 172,989,353 45,015,750 101,068,688 96,343,183 130,389,814 85,432,131 105,663,744 0 9,707,018 203,481 887,213,639 88,721,364 26,616,409 26,616,409 1,029,167,821 205,833,564 0 0 1,235,001,386
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Annual Disburesement Schedule (Economic Price, 1000ID)
Senario 0: w/o Pump Foreign Currency

Phase 1 Phase 2 Phase 3

0 0 0 0 0 0
1 71,463,600 2,568,719 1,811,205 75,843,525 10,639,426 0 0 86,482,951 17,296,590 0 0 103,779,541 103,779,541 208,643,290 0 208,643,290
2 71,463,600 2,568,719 1,811,205 75,843,525 10,639,426 0 0 86,482,951 17,296,590 0 0 103,779,541 2,275,306 106,054,847 208,643,290 4,364,571 213,007,861
3 35,731,800 2,568,719 1,811,205 0 40,111,725 10,639,426 0 0 50,751,151 10,150,230 0 0 60,901,381 4,550,611 65,451,993 171,767,230 8,729,143 180,496,372
4 2,568,719 1,811,205 0 1,948,872 6,328,797 10,639,426 0 0 16,968,223 3,393,645 0 0 20,361,867 5,753,963 26,115,831 167,550,422 12,171,812 179,722,234
5 1,284,360 905,603 0 3,897,744 7,426,855 4,321,761 17,836,322 10,639,426 0 0 28,475,748 5,695,150 0 0 34,170,898 5,943,827 40,114,725 266,817,603 15,509,062 282,326,665
6 0 1,948,872 7,426,855 8,643,522 3,114,026 1,681,181 51,717,612 99,292,240 173,824,309 10,639,426 0 0 184,463,735 36,892,747 0 0 221,356,482 6,478,917 227,835,399 509,845,663 21,327,991 531,173,654
7 0 4,321,761 3,114,026 3,362,362 51,717,612 198,584,481 261,100,243 10,639,426 0 0 271,739,669 54,347,934 0 0 326,087,603 11,693,646 337,781,249 519,081,282 33,222,622 552,303,903
8 1,681,181 198,584,481 200,265,662 10,639,426 0 0 210,905,088 42,181,018 0 0 253,086,106 19,526,653 272,612,759 306,176,028 45,348,143 351,524,170
9 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
10 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
11 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
12 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
13 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
14 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
15 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
16 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
17 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
18 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
19 0 0 0 0 0 0 25,534,623 25,534,623 0 52,151,032 52,151,032
20 25,534,623 25,534,623 0 52,151,032 52,151,032
21 25,534,623 25,534,623 0 52,151,032 52,151,032
22 25,534,623 25,534,623 0 52,151,032 52,151,032
23 25,534,623 25,534,623 0 52,151,032 52,151,032
24 25,534,623 25,534,623 0 52,151,032 52,151,032
25 25,534,623 25,534,623 0 52,151,032 52,151,032
26 25,534,623 25,534,623 0 52,151,032 52,151,032
27 25,534,623 25,534,623 0 52,151,032 52,151,032
28 25,534,623 25,534,623 0 52,151,032 52,151,032
29 25,534,623 25,534,623 0 52,151,032 52,151,032
30 25,534,623 25,534,623 0 52,151,032 52,151,032
31 25,534,623 25,534,623 0 52,151,032 52,151,032
32 25,534,623 25,534,623 0 52,151,032 52,151,032
33 25,534,623 25,534,623 0 52,151,032 52,151,032
34 25,534,623 25,534,623 0 52,151,032 52,151,032
35 25,534,623 25,534,623 0 52,151,032 52,151,032
36 25,534,623 25,534,623 0 52,151,032 52,151,032
37 25,534,623 25,534,623 0 52,151,032 52,151,032
38 25,534,623 25,534,623 0 52,151,032 52,151,032
39 25,534,623 25,534,623 0 52,151,032 52,151,032
40 25,534,623 25,534,623 0 52,151,032 52,151,032
41 25,534,623 25,534,623 0 52,151,032 52,151,032
42 25,534,623 25,534,623 0 52,151,032 52,151,032
43 25,534,623 25,534,623 0 52,151,032 52,151,032
44 25,534,623 25,534,623 0 52,151,032 52,151,032
45 25,534,623 25,534,623 0 52,151,032 52,151,032
46 25,534,623 25,534,623 0 52,151,032 52,151,032
47 25,534,623 25,534,623 0 52,151,032 52,151,032
48 25,534,623 25,534,623 0 52,151,032 52,151,032
49 25,534,623 25,534,623 0 52,151,032 52,151,032
50 25,534,623 25,534,623 0 52,151,032 52,151,032

Total 178,659,000 11,559,237 8,150,424 0 7,795,488 14,853,709 17,287,045 6,228,053 6,724,725 0 103,435,224 496,461,202 851,154,106 85,115,411 0 0 936,269,517 187,253,903 0 0 1,123,523,420

Power & 
Pumping 
Station

Electrical 
Supply System

Administration 
Cost

Canals, Roads 
and Networks 

(Pumped Canal)

Pumping 
Station on 
West Canal

Year O&MSubtotal
Physical 

Contingency
(20%)

Custom DutySubtotal of 
Direct Cost

Consulting 
Service

Land 
Acquisition & 
Compensation

Foreign Currency

Grand Total
Reconstructio

n Levy
(5%)

Construction 
Total O&M Total Construction

Pump Houses 
in Sprinkler 

System

Sprinkler 
SystemsFeeder Canal Tunnel on 

Feeder Canal

Canals, Roads 
and Networks 
(East Canal)

Canals, Roads and Networks (West Canal)

Total Cost



E - 41 

E
-18. A

nnual D
isbursem

ent Schedule (Scinario-1) 
  

Annual Disburesement Schedule (Financial Price, 1000ID)
Senario 1 Local Currency

Phase 1 Phase 2 Phase 3

0 0
1 0 33,001,634 41,311,710 74,313,345 9,528,517 2,858,555 2,858,555 89,558,971 17,911,794 0 0 107,470,766 107,470,766
2 0 33,001,634 41,311,710 74,313,345 9,528,517 2,858,555 2,858,555 89,558,971 17,911,794 0 0 107,470,766 2,229,400 109,700,166
3 0 33,001,634 41,311,710 6,092,357 80,405,702 9,528,517 2,858,555 2,858,555 95,651,329 19,130,266 0 0 114,781,594 4,458,801 119,240,395
4 33,001,634 41,311,710 12,184,714 26,597,023 113,095,082 9,528,517 2,858,555 2,858,555 128,340,709 25,668,142 0 0 154,008,851 6,870,972 160,879,822
5 12,184,714 53,194,046 47,156,238 30,844,014 143,379,013 9,528,517 2,858,555 2,858,555 158,624,640 31,724,928 0 0 190,349,568 10,263,824 200,613,392
6 12,184,714 26,597,023 47,156,238 61,688,028 44,964,279 4,102,379 34,305 196,726,967 9,528,517 2,858,555 2,858,555 211,972,594 42,394,519 0 0 254,367,113 14,565,195 268,932,307
7 30,844,014 44,964,279 4,102,379 68,610 79,979,282 9,528,517 2,858,555 2,858,555 95,224,909 19,044,982 0 0 114,269,891 20,467,004 134,736,895
8 68,610 68,610 9,528,517 2,858,555 2,858,555 15,314,237 3,062,847 0 0 18,377,084 22,866,382 41,243,466
9 0 0 0 0 0 0 22,868,440 22,868,440

10 0 0 0 0 0 0 22,868,440 22,868,440
11 0 0 0 0 0 0 22,868,440 22,868,440
12 0 0 0 0 0 0 22,868,440 22,868,440
13 0 0 0 0 0 0 22,868,440 22,868,440
14 0 0 0 0 0 0 22,868,440 22,868,440
15 0 0 0 0 0 0 22,868,440 22,868,440
16 0 0 0 0 0 0 22,868,440 22,868,440
17 0 0 0 0 0 0 22,868,440 22,868,440
18 0 22,868,440 22,868,440
19 0 22,868,440 22,868,440
20 22,868,440 22,868,440
21 22,868,440 22,868,440
22 22,868,440 22,868,440
23 22,868,440 22,868,440
24 22,868,440 22,868,440
25 22,868,440 22,868,440
26 22,868,440 22,868,440
27 22,868,440 22,868,440
28 22,868,440 22,868,440
29 22,868,440 22,868,440
30 22,868,440 22,868,440
31 22,868,440 22,868,440
32 22,868,440 22,868,440
33 22,868,440 22,868,440
34 22,868,440 22,868,440
35 22,868,440 22,868,440
36 22,868,440 22,868,440
37 22,868,440 22,868,440
38 22,868,440 22,868,440
39 22,868,440 22,868,440
40 22,868,440 22,868,440
41 22,868,440 22,868,440
42 22,868,440 22,868,440
43 22,868,440 22,868,440
44 22,868,440 22,868,440
45 22,868,440 22,868,440
46 22,868,440 22,868,440
47 22,868,440 22,868,440
48 22,868,440 22,868,440
49 22,868,440 22,868,440
50 22,868,440 22,868,440

Total 0 132,006,538 165,246,840 42,646,500 106,388,092 94,312,477 123,376,056 89,928,559 0 0 8,204,758 171,525 762,281,345 76,228,135 22,868,440 22,868,440 884,246,360 176,849,272 0 0 1,061,095,632
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Total O&M TotalCustom 
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Reconstruc
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Canals, Roads 
and Networks 
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Canal)
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Station on 
West Canal

Local Currency

Subtotal of 
Direct Cost

Canals, 
Roads and 
Networks 

(East Canal)

Canals, Roads and Networks (West Canal) Sprinkler 
Systems

Tunnel on 
Feeder 
Canal
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Annual Disburesement Schedule (Financial Price, 1000ID)
Senario 1 Foreign Currency

Phase 1 Phase 2 Phase 3

0 0 0 0 0
1 57,170,880 2,606,635 1,984,306 61,761,821 8,562,754 0 0 70,324,574 14,064,915 0 3,088,091 87,477,580 87,477,580 194,948,346 0 194,948,346
2 57,170,880 2,606,635 1,984,306 61,761,821 8,562,754 0 0 70,324,574 14,064,915 0 3,088,091 87,477,580 1,852,855 89,330,435 194,948,346 4,082,255 199,030,601
3 28,585,440 2,606,635 1,984,306 0 33,176,381 8,562,754 0 0 41,739,134 8,347,827 0 1,658,819 51,745,780 3,705,709 55,451,490 166,527,375 8,164,510 174,691,885
4 2,606,635 1,984,306 0 1,948,872 6,539,813 8,562,754 0 0 15,102,566 3,020,513 0 326,991 18,450,070 4,701,001 23,151,071 172,458,921 11,571,972 184,030,893
5 0 3,897,744 6,853,359 3,886,131 14,637,234 8,562,754 0 0 23,199,988 4,639,998 0 731,862 28,571,847 4,897,195 33,469,042 218,921,415 15,161,019 234,082,434
6 0 1,948,872 6,853,359 7,772,262 3,114,026 41,442,337 79,513,975 140,644,831 8,562,754 0 0 149,207,585 29,841,517 0 7,032,242 186,081,343 5,336,312 191,417,656 440,448,456 19,901,507 460,349,963
7 3,886,131 3,114,026 41,442,337 159,027,949 207,470,444 8,562,754 0 0 216,033,197 43,206,639 0 10,373,522 269,613,359 9,555,657 279,169,016 383,883,250 30,022,661 413,905,911
8 159,027,949 159,027,949 8,562,754 0 0 167,590,703 33,518,141 0 7,951,397 209,060,241 15,779,770 224,840,011 227,437,325 38,646,152 266,083,478
9 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
10 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
11 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
12 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
13 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
14 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
15 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
16 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
17 0 0 0 0 0 0 20,550,609 20,550,609 0 43,419,049 43,419,049
18 0 20,550,609 20,550,609 0 43,419,049 43,419,049
19 0 20,550,609 20,550,609 0 43,419,049 43,419,049
20 20,550,609 20,550,609 0 43,419,049 43,419,049
21 20,550,609 20,550,609 0 43,419,049 43,419,049
22 20,550,609 20,550,609 0 43,419,049 43,419,049
23 20,550,609 20,550,609 0 43,419,049 43,419,049
24 20,550,609 20,550,609 0 43,419,049 43,419,049
25 20,550,609 20,550,609 0 43,419,049 43,419,049
26 20,550,609 20,550,609 0 43,419,049 43,419,049
27 20,550,609 20,550,609 0 43,419,049 43,419,049
28 20,550,609 20,550,609 0 43,419,049 43,419,049
29 20,550,609 20,550,609 0 43,419,049 43,419,049
30 20,550,609 20,550,609 0 43,419,049 43,419,049
31 20,550,609 20,550,609 0 43,419,049 43,419,049
32 20,550,609 20,550,609 0 43,419,049 43,419,049
33 20,550,609 20,550,609 0 43,419,049 43,419,049
34 20,550,609 20,550,609 0 43,419,049 43,419,049
35 20,550,609 20,550,609 0 43,419,049 43,419,049
36 20,550,609 20,550,609 0 43,419,049 43,419,049
37 20,550,609 20,550,609 0 43,419,049 43,419,049
38 20,550,609 20,550,609 0 43,419,049 43,419,049
39 20,550,609 20,550,609 0 43,419,049 43,419,049
40 20,550,609 20,550,609 0 43,419,049 43,419,049
41 20,550,609 20,550,609 0 43,419,049 43,419,049
42 20,550,609 20,550,609 0 43,419,049 43,419,049
43 20,550,609 20,550,609 0 43,419,049 43,419,049
44 20,550,609 20,550,609 0 43,419,049 43,419,049
45 20,550,609 20,550,609 0 43,419,049 43,419,049
46 20,550,609 20,550,609 0 43,419,049 43,419,049
47 20,550,609 20,550,609 0 43,419,049 43,419,049
48 20,550,609 20,550,609 0 43,419,049 43,419,049
49 20,550,609 20,550,609 0 43,419,049 43,419,049
50 20,550,609 20,550,609 0 43,419,049 43,419,049

Total 142,927,200 10,426,539 7,937,224 0 7,795,488 13,706,718 15,544,524 6,228,053 0 0 82,884,674 397,569,873 685,020,293 68,502,029 0 0 753,522,322 150,704,464 0 34,251,015 938,477,802

Foreign Currency

Power & 
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Supply 
System

Total Cost
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Canal)
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Construction 
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Pumping 
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Pump 
Houses in 
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System
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n
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Subtotal of 
Direct Cost

Year
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Annual Disburesement Schedule (Economic Price, 1000ID)
Senario 1 Local Currency

Phase 1 Phase 2 Phase 3

0 0 0
1 0 31,351,553 39,246,125 70,597,677 9,052,091 2,715,627 2,715,627 85,081,023 17,016,205 0 0 102,097,227 102,097,227
2 0 31,351,553 39,246,125 70,597,677 9,052,091 2,715,627 2,715,627 85,081,023 17,016,205 0 0 102,097,227 2,117,930 104,215,158
3 0 31,351,553 39,246,125 5,787,739 76,385,417 9,052,091 2,715,627 2,715,627 90,868,762 18,173,752 0 0 109,042,515 4,235,861 113,278,375
4 31,351,553 39,246,125 11,575,479 25,267,172 107,440,328 9,052,091 2,715,627 2,715,627 121,923,673 24,384,735 0 0 146,308,408 6,527,423 152,835,831
5 11,575,479 50,534,344 44,798,426 29,301,813 136,210,062 9,052,091 2,715,627 2,715,627 150,693,408 30,138,682 0 0 180,832,089 9,750,633 190,582,722
6 11,575,479 25,267,172 44,798,426 58,603,627 42,716,065 3,897,260 32,590 186,890,619 9,052,091 2,715,627 2,715,627 201,373,964 40,274,793 0 0 241,648,757 13,836,935 255,485,692
7 29,301,813 42,716,065 3,897,260 65,180 75,980,318 9,052,091 2,715,627 2,715,627 90,463,664 18,092,733 0 0 108,556,397 19,443,653 128,000,050
8 65,180 65,180 9,052,091 2,715,627 2,715,627 14,548,525 2,909,705 0 0 17,458,230 21,723,063 39,181,293
9 0 0 0 0 0 0 21,725,018 21,725,018

10 0 0 0 0 0 0 21,725,018 21,725,018
11 0 0 0 0 0 0 21,725,018 21,725,018
12 0 0 0 0 0 0 21,725,018 21,725,018
13 0 0 0 0 0 0 21,725,018 21,725,018
14 0 0 0 0 0 0 21,725,018 21,725,018
15 0 0 0 0 0 0 21,725,018 21,725,018
16 0 0 0 0 0 0 21,725,018 21,725,018
17 0 0 0 0 0 0 21,725,018 21,725,018
18 0 21,725,018 21,725,018
19 0 21,725,018 21,725,018
20 21,725,018 21,725,018
21 21,725,018 21,725,018
22 21,725,018 21,725,018
23 21,725,018 21,725,018
24 21,725,018 21,725,018
25 21,725,018 21,725,018
26 21,725,018 21,725,018
27 21,725,018 21,725,018
28 21,725,018 21,725,018
29 21,725,018 21,725,018
30 21,725,018 21,725,018
31 21,725,018 21,725,018
32 21,725,018 21,725,018
33 21,725,018 21,725,018
34 21,725,018 21,725,018
35 21,725,018 21,725,018
36 21,725,018 21,725,018
37 21,725,018 21,725,018
38 21,725,018 21,725,018
39 21,725,018 21,725,018
40 21,725,018 21,725,018
41 21,725,018 21,725,018
42 21,725,018 21,725,018
43 21,725,018 21,725,018
44 21,725,018 21,725,018
45 21,725,018 21,725,018
46 21,725,018 21,725,018
47 21,725,018 21,725,018
48 21,725,018 21,725,018
49 21,725,018 21,725,018
50 21,725,018 21,725,018

Total 0 125,406,211 156,984,498 40,514,175 101,068,688 89,596,853 117,207,253 85,432,131 0 0 7,794,520 162,949 724,167,278 72,416,728 21,725,018 21,725,018 840,034,042 168,006,808 0 0 1,008,040,851

Pumping 
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System
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and Networks 
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Roads and 
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TotalO&MSprinkler 
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Construction 
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Subtotal of 
Direct Cost
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Acquisition & 
Compensatio

n

Administrat
ion Cost
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Annual Disburesement Schedule (Economic Price, 1000ID)
Senario 1 Foreign Currency

Phase 1 Phase 2 Phase 3

0 0 0 0 0 0
1 57,170,880 2,606,635 1,984,306 61,761,821 8,562,754 0 0 70,324,574 14,064,915 0 0 84,389,489 84,389,489 186,486,717 0 186,486,717
2 57,170,880 2,606,635 1,984,306 61,761,821 8,562,754 0 0 70,324,574 14,064,915 0 0 84,389,489 1,852,855 86,242,344 186,486,717 3,970,785 190,457,502
3 28,585,440 2,606,635 1,984,306 0 33,176,381 8,562,754 0 0 41,739,134 8,347,827 0 0 50,086,961 3,705,709 53,792,671 159,129,476 7,941,570 167,071,046
4 2,606,635 1,984,306 0 1,948,872 6,539,813 8,562,754 0 0 15,102,566 3,020,513 0 0 18,123,080 4,701,001 22,824,080 164,431,488 11,228,424 175,659,911
5 0 3,897,744 6,853,359 3,886,131 14,637,234 8,562,754 0 0 23,199,988 4,639,998 0 0 27,839,985 4,897,195 32,737,180 208,672,075 14,647,828 223,319,903
6 0 1,948,872 6,853,359 7,772,262 3,114,026 41,442,337 79,513,975 140,644,831 8,562,754 0 0 149,207,585 29,841,517 0 0 179,049,102 5,336,312 184,385,414 420,697,859 19,173,247 439,871,106
7 3,886,131 3,114,026 41,442,337 159,027,949 207,470,444 8,562,754 0 0 216,033,197 43,206,639 0 0 259,239,837 9,555,657 268,795,494 367,796,233 28,999,310 396,795,544
8 159,027,949 159,027,949 8,562,754 0 0 167,590,703 33,518,141 0 0 201,108,843 15,779,770 216,888,614 218,567,073 37,502,833 256,069,907
9 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
10 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
11 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
12 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
13 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
14 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
15 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
16 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
17 0 0 0 0 0 0 20,550,609 20,550,609 0 42,275,627 42,275,627
18 0 20,550,609 20,550,609 0 42,275,627 42,275,627
19 0 20,550,609 20,550,609 0 42,275,627 42,275,627
20 20,550,609 20,550,609 0 42,275,627 42,275,627
21 20,550,609 20,550,609 0 42,275,627 42,275,627
22 20,550,609 20,550,609 0 42,275,627 42,275,627
23 20,550,609 20,550,609 0 42,275,627 42,275,627
24 20,550,609 20,550,609 0 42,275,627 42,275,627
25 20,550,609 20,550,609 0 42,275,627 42,275,627
26 20,550,609 20,550,609 0 42,275,627 42,275,627
27 20,550,609 20,550,609 0 42,275,627 42,275,627
28 20,550,609 20,550,609 0 42,275,627 42,275,627
29 20,550,609 20,550,609 0 42,275,627 42,275,627
30 20,550,609 20,550,609 0 42,275,627 42,275,627
31 20,550,609 20,550,609 0 42,275,627 42,275,627
32 20,550,609 20,550,609 0 42,275,627 42,275,627
33 20,550,609 20,550,609 0 42,275,627 42,275,627
34 20,550,609 20,550,609 0 42,275,627 42,275,627
35 20,550,609 20,550,609 0 42,275,627 42,275,627
36 20,550,609 20,550,609 0 42,275,627 42,275,627
37 20,550,609 20,550,609 0 42,275,627 42,275,627
38 20,550,609 20,550,609 0 42,275,627 42,275,627
39 20,550,609 20,550,609 0 42,275,627 42,275,627
40 20,550,609 20,550,609 0 42,275,627 42,275,627
41 20,550,609 20,550,609 0 42,275,627 42,275,627
42 20,550,609 20,550,609 0 42,275,627 42,275,627
43 20,550,609 20,550,609 0 42,275,627 42,275,627
44 20,550,609 20,550,609 0 42,275,627 42,275,627
45 20,550,609 20,550,609 0 42,275,627 42,275,627
46 20,550,609 20,550,609 0 42,275,627 42,275,627
47 20,550,609 20,550,609 0 42,275,627 42,275,627
48 20,550,609 20,550,609 0 42,275,627 42,275,627
49 20,550,609 20,550,609 0 42,275,627 42,275,627
50 20,550,609 20,550,609 0 42,275,627 42,275,627

Total 142,927,200 10,426,539 7,937,224 0 7,795,488 13,706,718 15,544,524 6,228,053 0 0 82,884,674 397,569,873 685,020,293 68,502,029 0 0 753,522,322 150,704,464 0 0 904,226,787
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E
-19. A

nnual D
isbursem

ent Schedule (Scinario-2) 
 

Annual Disburesement Schedule (Financial Price, 1000ID)
Senario 2 Local Currency

Phase 1 Phase 2 Phase 3

0 0
1 0 33,754,070 40,548,474 74,302,544 7,605,520 2,444,632 2,281,656 86,634,352 17,326,870 0 0 103,961,222 103,961,222
2 0 33,754,070 40,548,474 74,302,544 7,605,520 2,444,632 2,281,656 86,634,352 17,326,870 0 0 103,961,222 2,229,076 106,190,298
3 0 33,754,070 40,548,474 7,581,600 81,884,144 7,605,520 2,444,632 2,281,656 94,215,952 18,843,190 0 0 113,059,142 4,458,153 117,517,295
4 16,877,035 20,274,237 15,163,200 26,597,023 78,911,495 7,605,520 2,444,632 2,281,656 91,243,303 18,248,661 0 0 109,491,964 6,914,677 116,406,641
5 15,163,200 53,194,046 42,976,465 18,491,557 1,503,693 131,328,961 7,605,520 2,444,632 2,281,656 143,660,769 28,732,154 0 0 172,392,923 9,282,022 181,674,945
6 26,597,023 42,976,465 36,983,114 3,007,385 50,045 109,614,033 7,605,520 2,444,632 2,281,656 121,945,841 24,389,168 0 0 146,335,009 13,221,891 159,556,899
7 18,491,557 1,503,693 50,045 20,045,295 7,605,520 2,444,632 2,281,656 32,377,103 6,475,421 0 0 38,852,524 16,510,312 55,362,835
8 25,022 25,022 3,802,760 1,140,828 4,968,611 993,722 0 0 5,962,333 17,111,670 23,074,003
9 0 0 0 0 0 0 17,112,421 17,112,421
10 0 0 0 0 0 0 17,112,421 17,112,421
11 0 0 0 0 0 0 17,112,421 17,112,421
12 0 0 0 0 0 0 17,112,421 17,112,421
13 0 0 0 0 0 0 17,112,421 17,112,421
14 0 0 0 0 0 0 17,112,421 17,112,421
15 0 17,112,421 17,112,421
16 0 17,112,421 17,112,421
17 0 17,112,421 17,112,421
18 0 17,112,421 17,112,421
19 0 17,112,421 17,112,421
20 17,112,421 17,112,421
21 17,112,421 17,112,421
22 17,112,421 17,112,421
23 17,112,421 17,112,421
24 17,112,421 17,112,421
25 17,112,421 17,112,421
26 17,112,421 17,112,421
27 17,112,421 17,112,421
28 17,112,421 17,112,421
29 17,112,421 17,112,421
30 17,112,421 17,112,421
31 17,112,421 17,112,421
32 17,112,421 17,112,421
33 17,112,421 17,112,421
34 17,112,421 17,112,421
35 17,112,421 17,112,421
36 17,112,421 17,112,421
37 17,112,421 17,112,421
38 17,112,421 17,112,421
39 17,112,421 17,112,421
40 17,112,421 17,112,421
41 17,112,421 17,112,421
42 17,112,421 17,112,421
43 17,112,421 17,112,421
44 17,112,421 17,112,421
45 17,112,421 17,112,421
46 17,112,421 17,112,421
47 17,112,421 17,112,421
48 17,112,421 17,112,421
49 17,112,421 17,112,421
50 17,112,421 17,112,421

Total 0 118,139,244 141,919,659 37,908,000 106,388,092 85,952,930 73,966,229 0 0 0 6,014,771 125,112 570,414,036 57,041,404 17,112,421 17,112,421 661,680,282 132,336,056 0 0 794,016,338

Local Currency

Power & 
Pumping 

Station

Electrical 
Supply 
System

Subtotal of 
Direct Cost

Consulting 
Service

Canals, Roads 
and Networks 
(East Canal)

Canals, Roads and Networks (West Canal)
Land 

Acquisition 
& 

Compensati
on

Administrati
on Cost

Construction 
Total O&M TotalYear Pump Houses 

in Sprinkler 
System

Sprinkler 
Systems

Feeder 
Canal

Canals, Roads 
and Networks 

(Pumped Canal)

Pumping 
Station on 
West Canal

Tunnel on 
Feeder 
Canal

Physical 
Contingency

(20%)

Custom 
Duty

Reconstruc
tion Levy

(5%)
Subtotal



E - 46 

   

Annual Disburesement Schedule (Financial Price, 1000ID)
Senario 2 Foreign Currency

Phase 1 Phase 2 Phase 3

0 0 0 0 0
1 42,878,160 2,699,963 2,155,138 47,733,261 6,696,759 0 0 54,430,020 10,886,004 0 2,386,663 67,702,686 67,702,686 171,663,909 0 171,663,909
2 42,878,160 2,699,963 2,155,138 47,733,261 6,696,759 0 0 54,430,020 10,886,004 0 2,386,663 67,702,686 1,431,998 69,134,684 171,663,909 3,661,074 175,324,983
3 21,439,080 2,699,963 2,155,138 0 26,294,181 6,696,759 0 0 32,990,940 6,598,188 0 1,314,709 40,903,836 2,863,996 43,767,832 153,962,979 7,322,148 161,285,127
4 1,349,981 1,077,569 0 1,948,872 4,376,422 6,696,759 0 0 11,073,181 2,214,636 0 218,821 13,506,638 3,652,821 17,159,459 122,998,602 10,567,498 133,566,100
5 0 3,897,744 6,107,160 1,884,555 15,132,120 27,021,578 6,696,759 0 0 33,718,337 6,743,667 0 1,351,079 41,813,083 3,784,114 45,597,197 214,206,006 13,066,136 227,272,142
6 1,948,872 6,107,160 3,769,109 30,264,239 115,996,857 158,086,237 6,696,759 0 0 164,782,996 32,956,599 0 7,904,312 205,643,907 4,594,761 210,238,668 351,978,916 17,816,652 369,795,568
7 1,884,555 15,132,120 115,996,857 133,013,531 6,696,759 0 0 139,710,290 27,942,058 0 6,650,677 174,303,024 9,337,348 183,640,373 213,155,548 25,847,660 239,003,208
8 57,998,428 57,998,428 3,348,379 0 61,346,808 12,269,362 0 2,899,921 76,516,091 13,327,754 89,843,845 82,478,424 30,439,425 112,917,848
9 0 0 0 0 0 0 15,067,707 15,067,707 0 32,180,128 32,180,128
10 0 0 0 0 0 0 15,067,707 15,067,707 0 32,180,128 32,180,128
11 0 0 0 0 0 0 15,067,707 15,067,707 0 32,180,128 32,180,128
12 0 0 0 0 0 0 15,067,707 15,067,707 0 32,180,128 32,180,128
13 0 0 0 0 0 0 15,067,707 15,067,707 0 32,180,128 32,180,128
14 0 0 0 0 0 0 15,067,707 15,067,707 0 32,180,128 32,180,128
15 0 15,067,707 15,067,707 0 32,180,128 32,180,128
16 0 15,067,707 15,067,707 0 32,180,128 32,180,128
17 0 15,067,707 15,067,707 0 32,180,128 32,180,128
18 0 15,067,707 15,067,707 0 32,180,128 32,180,128
19 0 15,067,707 15,067,707 0 32,180,128 32,180,128
20 15,067,707 15,067,707 0 32,180,128 32,180,128
21 15,067,707 15,067,707 0 32,180,128 32,180,128
22 15,067,707 15,067,707 0 32,180,128 32,180,128
23 15,067,707 15,067,707 0 32,180,128 32,180,128
24 15,067,707 15,067,707 0 32,180,128 32,180,128
25 15,067,707 15,067,707 0 32,180,128 32,180,128
26 15,067,707 15,067,707 0 32,180,128 32,180,128
27 15,067,707 15,067,707 0 32,180,128 32,180,128
28 15,067,707 15,067,707 0 32,180,128 32,180,128
29 15,067,707 15,067,707 0 32,180,128 32,180,128
30 15,067,707 15,067,707 0 32,180,128 32,180,128
31 15,067,707 15,067,707 0 32,180,128 32,180,128
32 15,067,707 15,067,707 0 32,180,128 32,180,128
33 15,067,707 15,067,707 0 32,180,128 32,180,128
34 15,067,707 15,067,707 0 32,180,128 32,180,128
35 15,067,707 15,067,707 0 32,180,128 32,180,128
36 15,067,707 15,067,707 0 32,180,128 32,180,128
37 15,067,707 15,067,707 0 32,180,128 32,180,128
38 15,067,707 15,067,707 0 32,180,128 32,180,128
39 15,067,707 15,067,707 0 32,180,128 32,180,128
40 15,067,707 15,067,707 0 32,180,128 32,180,128
41 15,067,707 15,067,707 0 32,180,128 32,180,128
42 15,067,707 15,067,707 0 32,180,128 32,180,128
43 15,067,707 15,067,707 0 32,180,128 32,180,128
44 15,067,707 15,067,707 0 32,180,128 32,180,128
45 15,067,707 15,067,707 0 32,180,128 32,180,128
46 15,067,707 15,067,707 0 32,180,128 32,180,128
47 15,067,707 15,067,707 0 32,180,128 32,180,128
48 15,067,707 15,067,707 0 32,180,128 32,180,128
49 15,067,707 15,067,707 0 32,180,128 32,180,128
50 15,067,707 15,067,707 0 32,180,128 32,180,128

Total 107,195,400 9,449,870 7,542,983 0 7,795,488 12,214,320 7,538,219 0 0 0 60,528,478 289,992,142 502,256,900 50,225,690 0 0 552,482,590 110,496,518 0 25,112,845 688,091,953
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Annual Disburesement Schedule (Economic Price, 1000ID)
Senario 2 Local Currency

Phase 1 Phase 2 Phase 3

0 0 0
1 0 32,066,366 38,521,050 70,587,416 7,225,244 2,322,400 2,167,573 82,302,634 16,460,527 0 0 98,763,161 98,763,161
2 0 32,066,366 38,521,050 70,587,416 7,225,244 2,322,400 2,167,573 82,302,634 16,460,527 0 0 98,763,161 2,117,622 100,880,784
3 0 32,066,366 38,521,050 7,202,520 77,789,936 7,225,244 2,322,400 2,167,573 89,505,154 17,901,031 0 0 107,406,185 4,235,245 111,641,430
4 16,033,183 19,260,525 14,405,040 25,267,172 74,965,920 7,225,244 2,322,400 2,167,573 86,681,138 17,336,228 0 0 104,017,365 6,568,943 110,586,309
5 14,405,040 50,534,344 40,827,642 17,566,979 1,428,508 124,762,513 7,225,244 2,322,400 2,167,573 136,477,731 27,295,546 0 0 163,773,277 8,817,921 172,591,197
6 25,267,172 40,827,642 35,133,959 2,857,016 47,543 104,133,331 7,225,244 2,322,400 2,167,573 115,848,549 23,169,710 0 0 139,018,258 12,560,796 151,579,055
7 17,566,979 1,428,508 47,543 19,043,030 7,225,244 2,322,400 2,167,573 30,758,248 6,151,650 0 0 36,909,897 15,684,796 52,594,693
8 23,771 23,771 3,612,622 1,083,787 4,720,180 944,036 0 0 5,664,216 16,256,087 21,920,303
9 0 0 0 0 0 0 16,256,800 16,256,800
10 0 0 0 0 0 0 16,256,800 16,256,800
11 0 0 0 0 0 0 16,256,800 16,256,800
12 0 0 0 0 0 0 16,256,800 16,256,800
13 0 0 0 0 0 0 16,256,800 16,256,800
14 0 0 0 0 0 0 16,256,800 16,256,800
15 0 16,256,800 16,256,800
16 0 16,256,800 16,256,800
17 0 16,256,800 16,256,800
18 0 16,256,800 16,256,800
19 0 16,256,800 16,256,800
20 16,256,800 16,256,800
21 16,256,800 16,256,800
22 16,256,800 16,256,800
23 16,256,800 16,256,800
24 16,256,800 16,256,800
25 16,256,800 16,256,800
26 16,256,800 16,256,800
27 16,256,800 16,256,800
28 16,256,800 16,256,800
29 16,256,800 16,256,800
30 16,256,800 16,256,800
31 16,256,800 16,256,800
32 16,256,800 16,256,800
33 16,256,800 16,256,800
34 16,256,800 16,256,800
35 16,256,800 16,256,800
36 16,256,800 16,256,800
37 16,256,800 16,256,800
38 16,256,800 16,256,800
39 16,256,800 16,256,800
40 16,256,800 16,256,800
41 16,256,800 16,256,800
42 16,256,800 16,256,800
43 16,256,800 16,256,800
44 16,256,800 16,256,800
45 16,256,800 16,256,800
46 16,256,800 16,256,800
47 16,256,800 16,256,800
48 16,256,800 16,256,800
49 16,256,800 16,256,800
50 16,256,800 16,256,800

Total 0 112,232,282 134,823,676 36,012,600 101,068,688 81,655,283 70,267,917 0 0 0 5,714,032 118,857 541,893,334 54,189,333 16,256,800 16,256,800 628,596,268 125,719,254 0 0 754,315,521
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Annual Disburesement Schedule (Economic Price, 1000ID)
Senario 2 Foreign Currency

Phase 1 Phase 2 Phase 3

0 0 0 0 0 0
1 42,878,160 2,699,963 2,155,138 47,733,261 6,696,759 0 0 54,430,020 10,886,004 0 0 65,316,023 65,316,023 164,079,184 0 164,079,184
2 42,878,160 2,699,963 2,155,138 47,733,261 6,696,759 0 0 54,430,020 10,886,004 0 0 65,316,023 1,431,998 66,748,021 164,079,184 3,549,620 167,628,805
3 21,439,080 2,699,963 2,155,138 0 26,294,181 6,696,759 0 0 32,990,940 6,598,188 0 0 39,589,127 2,863,996 42,453,123 146,995,312 7,099,241 154,094,553
4 1,349,981 1,077,569 0 1,948,872 4,376,422 6,696,759 0 0 11,073,181 2,214,636 0 0 13,287,817 3,652,821 16,940,638 117,305,183 10,221,764 127,526,947
5 0 3,897,744 6,107,160 1,884,555 15,132,120 27,021,578 6,696,759 0 0 33,718,337 6,743,667 0 0 40,462,004 3,784,114 44,246,118 204,235,281 12,602,034 216,837,315
6 1,948,872 6,107,160 3,769,109 30,264,239 115,996,857 158,086,237 6,696,759 0 0 164,782,996 32,956,599 0 0 197,739,595 4,594,761 202,334,356 336,757,854 17,155,557 353,913,411
7 1,884,555 15,132,120 115,996,857 133,013,531 6,696,759 0 0 139,710,290 27,942,058 0 0 167,652,348 9,337,348 176,989,696 204,562,245 25,022,144 229,584,389
8 57,998,428 57,998,428 3,348,379 0 61,346,808 12,269,362 0 0 73,616,169 13,327,754 86,943,924 79,280,386 29,583,841 108,864,227
9 0 0 0 0 0 0 15,067,707 15,067,707 0 31,324,507 31,324,507
10 0 0 0 0 0 0 15,067,707 15,067,707 0 31,324,507 31,324,507
11 0 0 0 0 0 0 15,067,707 15,067,707 0 31,324,507 31,324,507
12 0 0 0 0 0 0 15,067,707 15,067,707 0 31,324,507 31,324,507
13 0 0 0 0 0 0 15,067,707 15,067,707 0 31,324,507 31,324,507
14 0 0 0 0 0 0 15,067,707 15,067,707 0 31,324,507 31,324,507
15 0 15,067,707 15,067,707 0 31,324,507 31,324,507
16 0 15,067,707 15,067,707 0 31,324,507 31,324,507
17 0 15,067,707 15,067,707 0 31,324,507 31,324,507
18 0 15,067,707 15,067,707 0 31,324,507 31,324,507
19 0 15,067,707 15,067,707 0 31,324,507 31,324,507
20 15,067,707 15,067,707 0 31,324,507 31,324,507
21 15,067,707 15,067,707 0 31,324,507 31,324,507
22 15,067,707 15,067,707 0 31,324,507 31,324,507
23 15,067,707 15,067,707 0 31,324,507 31,324,507
24 15,067,707 15,067,707 0 31,324,507 31,324,507
25 15,067,707 15,067,707 0 31,324,507 31,324,507
26 15,067,707 15,067,707 0 31,324,507 31,324,507
27 15,067,707 15,067,707 0 31,324,507 31,324,507
28 15,067,707 15,067,707 0 31,324,507 31,324,507
29 15,067,707 15,067,707 0 31,324,507 31,324,507
30 15,067,707 15,067,707 0 31,324,507 31,324,507
31 15,067,707 15,067,707 0 31,324,507 31,324,507
32 15,067,707 15,067,707 0 31,324,507 31,324,507
33 15,067,707 15,067,707 0 31,324,507 31,324,507
34 15,067,707 15,067,707 0 31,324,507 31,324,507
35 15,067,707 15,067,707 0 31,324,507 31,324,507
36 15,067,707 15,067,707 0 31,324,507 31,324,507
37 15,067,707 15,067,707 0 31,324,507 31,324,507
38 15,067,707 15,067,707 0 31,324,507 31,324,507
39 15,067,707 15,067,707 0 31,324,507 31,324,507
40 15,067,707 15,067,707 0 31,324,507 31,324,507
41 15,067,707 15,067,707 0 31,324,507 31,324,507
42 15,067,707 15,067,707 0 31,324,507 31,324,507
43 15,067,707 15,067,707 0 31,324,507 31,324,507
44 15,067,707 15,067,707 0 31,324,507 31,324,507
45 15,067,707 15,067,707 0 31,324,507 31,324,507
46 15,067,707 15,067,707 0 31,324,507 31,324,507
47 15,067,707 15,067,707 0 31,324,507 31,324,507
48 15,067,707 15,067,707 0 31,324,507 31,324,507
49 15,067,707 15,067,707 0 31,324,507 31,324,507
50 15,067,707 15,067,707 0 31,324,507 31,324,507

Total 107,195,400 9,449,870 7,542,983 0 7,795,488 12,214,320 7,538,219 0 0 0 60,528,478 289,992,142 502,256,900 50,225,690 0 0 552,482,590 110,496,518 0 0 662,979,108
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E-20. Annual Benefit from Agricultural Production (Scinario-0) 
Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 0, ABC, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production

ABC 14 12 12 12 12 62
1 1,806,700 1 0
2 2,290,900 2 0
3 2,729,400 3 0
4 3,167,400 4 0
5 3,578,500 5 0
6 3,812,800 6 0
7 4,286,100 7 0
8 4,500,600 8 0
9 4,716,600 9 25,293,800 21,680,400 21,680,400 21,680,400 21,680,400 15,015,100 127,030,500
10 5,054,300 10 32,072,600 27,490,800 27,490,800 27,490,800 27,490,800 30,644,900 172,680,700
11 5,054,300 11 38,211,600 32,752,800 32,752,800 32,752,800 32,752,800 46,274,700 215,497,500
12 5,054,300 12 44,343,600 38,008,800 38,008,800 38,008,800 38,008,800 61,904,500 258,283,300
13 5,054,300 13 50,099,000 42,942,000 42,942,000 42,942,000 42,942,000 77,534,300 299,401,300
14 5,054,300 14 53,379,200 45,753,600 45,753,600 45,753,600 45,753,600 78,763,700 315,157,300
15 5,054,300 15 60,005,400 51,433,200 51,433,200 51,433,200 51,433,200 79,993,100 345,731,300
16 5,054,300 16 63,008,400 54,007,200 54,007,200 54,007,200 54,007,200 81,222,500 360,259,700
17 5,054,300 17 66,032,400 56,599,200 56,599,200 56,599,200 56,599,200 82,451,900 374,881,100
18 5,054,300 18 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 83,681,300 397,047,900
19 5,054,300 19 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
20 5,054,300 20 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400

21 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
22 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
23 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
24 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
25 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
26 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
27 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
28 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
29 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
30 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
31 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
32 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
33 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
34 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
35 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
36 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
37 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
38 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
39 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
40 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
41 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
42 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
43 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
44 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
45 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
46 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
47 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
48 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
49 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400
50 70,760,200 60,651,600 60,651,600 60,651,600 60,651,600 84,705,800 398,072,400

Scenario 0

Year
Crop Production Total

Y
ea

r
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 0, XYZ, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production

XYZ 14 12 12 12 12 62
1 1,332,800 1 0
2 1,643,600 2 0
3 2,028,200 3 0
4 2,398,200 4 0
5 2,844,400 5 0
6 2,952,400 6 0
7 3,409,800 7 0
8 3,703,800 8 0
9 3,896,400 9 18,659,200 15,993,600 15,993,600 15,993,600 15,993,600 15,015,100 97,648,700
10 4,241,200 10 23,010,400 19,723,200 19,723,200 19,723,200 19,723,200 30,644,900 132,548,100
11 4,241,200 11 28,394,800 24,338,400 24,338,400 24,338,400 24,338,400 46,274,700 172,023,100
12 4,241,200 12 33,574,800 28,778,400 28,778,400 28,778,400 28,778,400 61,904,500 210,592,900
13 4,241,200 13 39,821,600 34,132,800 34,132,800 34,132,800 34,132,800 77,534,300 253,887,100
14 4,241,200 14 41,333,600 35,428,800 35,428,800 35,428,800 35,428,800 78,763,700 261,812,500
15 4,241,200 15 47,737,200 40,917,600 40,917,600 40,917,600 40,917,600 79,993,100 291,400,700
16 4,241,200 16 51,853,200 44,445,600 44,445,600 44,445,600 44,445,600 81,222,500 310,858,100
17 4,241,200 17 54,549,600 46,756,800 46,756,800 46,756,800 46,756,800 82,451,900 324,028,700
18 4,241,200 18 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 83,681,300 346,635,700
19 4,241,200 19 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
20 4,241,200 20 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200

21 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
22 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
23 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
24 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
25 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
26 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
27 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
28 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
29 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
30 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
31 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
32 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
33 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
34 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
35 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
36 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
37 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
38 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
39 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
40 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
41 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
42 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
43 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
44 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
45 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
46 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
47 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
48 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
49 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
50 59,376,800 50,894,400 50,894,400 50,894,400 50,894,400 84,705,800 347,660,200
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 0, αβγ117, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production
αβγ117 14 12 12 12 12 62

1 1,538,100 1 0
2 1,907,300 2 0
3 2,304,800 3 0
4 2,716,200 4 0
5 3,148,900 5 0
6 3,289,900 6 0
7 3,763,000 7 0
8 4,026,400 8 0
9 4,217,100 9 21,533,400 18,457,200 18,457,200 18,457,200 18,457,200 15,015,100 110,377,300
10 4,542,500 10 26,702,200 22,887,600 22,887,600 22,887,600 22,887,600 30,644,900 148,897,500
11 4,542,500 11 32,267,200 27,657,600 27,657,600 27,657,600 27,657,600 46,274,700 189,172,300
12 4,542,500 12 38,026,800 32,594,400 32,594,400 32,594,400 32,594,400 61,904,500 230,308,900
13 4,542,500 13 44,084,600 37,786,800 37,786,800 37,786,800 37,786,800 77,534,300 272,766,100
14 4,542,500 14 46,058,600 39,478,800 39,478,800 39,478,800 39,478,800 78,763,700 282,737,500
15 4,542,500 15 52,682,000 45,156,000 45,156,000 45,156,000 45,156,000 79,993,100 313,299,100
16 4,542,500 16 56,369,600 48,316,800 48,316,800 48,316,800 48,316,800 81,222,500 330,859,300
17 4,542,500 17 59,039,400 50,605,200 50,605,200 50,605,200 50,605,200 82,451,900 343,912,100
18 4,542,500 18 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 83,681,300 365,316,300
19 4,542,500 19 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
20 4,542,500 20 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800

21 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
22 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
23 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
24 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
25 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
26 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
27 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
28 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
29 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
30 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
31 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
32 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
33 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
34 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
35 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
36 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
37 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
38 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
39 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
40 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
41 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
42 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
43 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
44 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
45 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
46 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
47 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
48 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
49 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
50 63,595,000 54,510,000 54,510,000 54,510,000 54,510,000 84,705,800 366,340,800
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 0, αβγ100, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production
αβγ100 14 12 12 12 12 62

1 1,302,900 1 0
2 1,624,100 2 0
3 2,021,600 3 0
4 2,385,000 4 0
5 2,769,700 5 0
6 2,910,700 6 0
7 3,335,800 7 0
8 3,599,200 8 0
9 3,741,900 9 18,240,600 15,634,800 15,634,800 15,634,800 15,634,800 15,015,100 95,794,900
10 4,067,300 10 22,737,400 19,489,200 19,489,200 19,489,200 19,489,200 30,644,900 131,339,100
11 4,067,300 11 28,302,400 24,259,200 24,259,200 24,259,200 24,259,200 46,274,700 171,613,900
12 4,067,300 12 33,390,000 28,620,000 28,620,000 28,620,000 28,620,000 61,904,500 209,774,500
13 4,067,300 13 38,775,800 33,236,400 33,236,400 33,236,400 33,236,400 77,534,300 249,255,700
14 4,067,300 14 40,749,800 34,928,400 34,928,400 34,928,400 34,928,400 78,763,700 259,227,100
15 4,067,300 15 46,701,200 40,029,600 40,029,600 40,029,600 40,029,600 79,993,100 286,812,700
16 4,067,300 16 50,388,800 43,190,400 43,190,400 43,190,400 43,190,400 81,222,500 304,372,900
17 4,067,300 17 52,386,600 44,902,800 44,902,800 44,902,800 44,902,800 82,451,900 314,449,700
18 4,067,300 18 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 83,681,300 335,853,900
19 4,067,300 19 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
20 4,067,300 20 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400

21 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
22 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
23 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
24 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
25 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
26 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
27 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
28 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
29 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
30 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
31 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
32 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
33 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
34 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
35 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
36 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
37 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
38 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
39 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
40 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
41 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
42 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
43 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
44 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
45 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
46 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
47 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
48 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
49 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
50 56,942,200 48,807,600 48,807,600 48,807,600 48,807,600 84,705,800 336,878,400
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 0, ABC, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production

ABC 14 12 12 12 12 62
1 3,243,900 1 0
2 3,740,700 2 0
3 4,267,900 3 0
4 4,795,000 4 0
5 5,296,700 5 0
6 5,519,900 6 0
7 6,080,500 7 0
8 6,394,800 8 0
9 6,635,900 9 45,414,600 38,926,800 38,926,800 38,926,800 38,926,800 14,626,500 215,748,300
10 7,032,000 10 52,369,800 44,888,400 44,888,400 44,888,400 44,888,400 30,204,300 262,127,700
11 7,032,000 11 59,750,600 51,214,800 51,214,800 51,214,800 51,214,800 45,782,100 310,391,900
12 7,032,000 12 67,130,000 57,540,000 57,540,000 57,540,000 57,540,000 61,359,900 358,649,900
13 7,032,000 13 74,153,800 63,560,400 63,560,400 63,560,400 63,560,400 76,937,700 405,333,100
14 7,032,000 14 77,278,600 66,238,800 66,238,800 66,238,800 66,238,800 78,840,300 421,074,100
15 7,032,000 15 85,127,000 72,966,000 72,966,000 72,966,000 72,966,000 80,742,900 457,733,900
16 7,032,000 16 89,527,200 76,737,600 76,737,600 76,737,600 76,737,600 82,645,500 479,123,100
17 7,032,000 17 92,902,600 79,630,800 79,630,800 79,630,800 79,630,800 84,548,100 495,973,900
18 7,032,000 18 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 86,450,700 522,434,700
19 7,032,000 19 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
20 7,032,000 20 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200

21 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
22 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
23 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
24 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
25 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
26 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
27 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
28 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
29 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
30 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
31 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
32 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
33 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
34 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
35 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
36 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
37 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
38 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
39 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
40 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
41 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
42 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
43 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
44 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
45 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
46 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
47 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
48 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
49 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
50 98,448,000 84,384,000 84,384,000 84,384,000 84,384,000 88,036,200 524,020,200
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 0, XYZ, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production

XYZ 14 12 12 12 12 62
1 2,917,100 1 0
2 3,257,500 2 0
3 3,774,600 3 0
4 4,277,500 4 0
5 4,853,200 5 0
6 4,956,000 6 0
7 5,542,500 7 0
8 5,973,100 8 0
9 6,201,000 9 40,839,400 35,005,200 35,005,200 35,005,200 35,005,200 14,626,500 195,486,700
10 6,635,800 10 45,605,000 39,090,000 39,090,000 39,090,000 39,090,000 30,204,300 232,169,300
11 6,635,800 11 52,844,400 45,295,200 45,295,200 45,295,200 45,295,200 45,782,100 279,807,300
12 6,635,800 12 59,885,000 51,330,000 51,330,000 51,330,000 51,330,000 61,359,900 326,564,900
13 6,635,800 13 67,944,800 58,238,400 58,238,400 58,238,400 58,238,400 76,937,700 377,836,100
14 6,635,800 14 69,384,000 59,472,000 59,472,000 59,472,000 59,472,000 78,840,300 386,112,300
15 6,635,800 15 77,595,000 66,510,000 66,510,000 66,510,000 66,510,000 80,742,900 424,377,900
16 6,635,800 16 83,623,400 71,677,200 71,677,200 71,677,200 71,677,200 82,645,500 452,977,700
17 6,635,800 17 86,814,000 74,412,000 74,412,000 74,412,000 74,412,000 84,548,100 469,010,100
18 6,635,800 18 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 86,450,700 497,870,300
19 6,635,800 19 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
20 6,635,800 20 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800

21 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
22 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
23 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
24 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
25 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
26 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
27 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
28 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
29 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
30 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
31 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
32 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
33 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
34 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
35 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
36 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
37 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
38 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
39 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
40 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
41 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
42 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
43 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
44 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
45 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
46 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
47 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
48 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
49 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
50 92,901,200 79,629,600 79,629,600 79,629,600 79,629,600 88,036,200 499,455,800
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 0, αβγ117, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production
αβγ117 14 12 12 12 12 62

1 3,049,500 1 0
2 3,427,900 2 0
3 3,928,900 3 0
4 4,442,600 4 0
5 4,977,300 5 0
6 5,111,700 6 0
7 5,684,600 7 0
8 6,057,800 8 0
9 6,266,200 9 42,693,000 36,594,000 36,594,000 36,594,000 36,594,000 14,626,500 203,695,500
10 6,671,900 10 47,990,600 41,134,800 41,134,800 41,134,800 41,134,800 30,204,300 242,734,100
11 6,671,900 11 55,004,600 47,146,800 47,146,800 47,146,800 47,146,800 45,782,100 289,373,900
12 6,671,900 12 62,196,400 53,311,200 53,311,200 53,311,200 53,311,200 61,359,900 336,801,100
13 6,671,900 13 69,682,200 59,727,600 59,727,600 59,727,600 59,727,600 76,937,700 385,530,300
14 6,671,900 14 71,563,800 61,340,400 61,340,400 61,340,400 61,340,400 78,840,300 395,765,700
15 6,671,900 15 79,584,400 68,215,200 68,215,200 68,215,200 68,215,200 80,742,900 433,188,100
16 6,671,900 16 84,809,200 72,693,600 72,693,600 72,693,600 72,693,600 82,645,500 458,229,100
17 6,671,900 17 87,726,800 75,194,400 75,194,400 75,194,400 75,194,400 84,548,100 473,052,500
18 6,671,900 18 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 86,450,700 500,108,500
19 6,671,900 19 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
20 6,671,900 20 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000

21 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
22 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
23 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
24 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
25 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
26 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
27 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
28 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
29 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
30 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
31 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
32 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
33 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
34 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
35 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
36 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
37 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
38 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
39 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
40 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
41 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
42 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
43 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
44 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
45 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
46 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
47 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
48 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
49 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000
50 93,406,600 80,062,800 80,062,800 80,062,800 80,062,800 88,036,200 501,694,000

Scenario 0

Year
Crop Production Total

Y
ea

r

 
 



E - 56 

Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 0, αβγ100, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production
αβγ100 14 12 12 12 12 62

1 2,808,400 1 0
2 3,141,000 2 0
3 3,642,000 3 0
4 4,110,100 4 0
5 4,599,100 5 0
6 4,733,500 6 0
7 5,260,600 7 0
8 5,633,800 8 0
9 5,796,400 9 39,317,600 33,700,800 33,700,800 33,700,800 33,700,800 14,626,500 188,747,300
10 6,202,100 10 43,974,000 37,692,000 37,692,000 37,692,000 37,692,000 30,204,300 224,946,300
11 6,202,100 11 50,988,000 43,704,000 43,704,000 43,704,000 43,704,000 45,782,100 271,586,100
12 6,202,100 12 57,541,400 49,321,200 49,321,200 49,321,200 49,321,200 61,359,900 316,186,100
13 6,202,100 13 64,387,400 55,189,200 55,189,200 55,189,200 55,189,200 76,937,700 362,081,900
14 6,202,100 14 66,269,000 56,802,000 56,802,000 56,802,000 56,802,000 78,840,300 372,317,300
15 6,202,100 15 73,648,400 63,127,200 63,127,200 63,127,200 63,127,200 80,742,900 406,900,100
16 6,202,100 16 78,873,200 67,605,600 67,605,600 67,605,600 67,605,600 82,645,500 431,941,100
17 6,202,100 17 81,149,600 69,556,800 69,556,800 69,556,800 69,556,800 84,548,100 443,924,900
18 6,202,100 18 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 86,450,700 470,980,900
19 6,202,100 19 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
20 6,202,100 20 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400

21 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
22 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
23 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
24 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
25 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
26 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
27 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
28 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
29 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
30 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
31 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
32 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
33 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
34 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
35 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
36 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
37 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
38 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
39 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
40 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
41 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
42 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
43 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
44 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
45 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
46 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
47 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
48 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
49 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
50 86,829,400 74,425,200 74,425,200 74,425,200 74,425,200 88,036,200 472,566,400
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E-21. Annual Benefit from Agricultural Production (Scinario-1) 
Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 1, ABC, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production

ABC 14 12 12 12 50
1 1,806,700 1 0
2 2,290,900 2 0
3 2,729,400 3 0
4 3,167,400 4 0
5 3,578,500 5 0
6 3,812,800 6 0
7 4,286,100 7 0
8 4,500,600 8 0
9 4,716,600 9 25,293,800 21,680,400 21,680,400 21,680,400 11,345,500 101,680,500
10 5,054,300 10 32,072,600 27,490,800 27,490,800 27,490,800 23,291,800 137,836,800
11 5,054,300 11 38,211,600 32,752,800 32,752,800 32,752,800 35,252,000 171,722,000
12 5,054,300 12 44,343,600 38,008,800 38,008,800 38,008,800 47,198,300 205,568,300
13 5,054,300 13 50,099,000 42,942,000 42,942,000 42,942,000 59,158,500 238,083,500
14 5,054,300 14 53,379,200 45,753,600 45,753,600 45,753,600 60,387,900 251,027,900
15 5,054,300 15 60,005,400 51,433,200 51,433,200 51,433,200 61,617,300 275,922,300
16 5,054,300 16 63,008,400 54,007,200 54,007,200 54,007,200 62,846,700 287,876,700
17 5,054,300 17 66,032,400 56,599,200 56,599,200 56,599,200 63,871,200 299,701,200
18 5,054,300 18 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
19 5,054,300 19 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
20 5,054,300 20 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200

21 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
22 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
23 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
24 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
25 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
26 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
27 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
28 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
29 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
30 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
31 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
32 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
33 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
34 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
35 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
36 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
37 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
38 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
39 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
40 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
41 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
42 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
43 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
44 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
45 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
46 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
47 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
48 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
49 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
50 70,760,200 60,651,600 60,651,600 60,651,600 63,871,200 316,586,200
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 1, XYZ, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production

XYZ 14 12 12 12 50
1 1,332,800 1 0
2 1,643,600 2 0
3 2,028,200 3 0
4 2,398,200 4 0
5 2,844,400 5 0
6 2,952,400 6 0
7 3,409,800 7 0
8 3,703,800 8 0
9 3,896,400 9 18,659,200 15,993,600 15,993,600 15,993,600 11,345,500 77,985,500
10 4,241,200 10 23,010,400 19,723,200 19,723,200 19,723,200 23,291,800 105,471,800
11 4,241,200 11 28,394,800 24,338,400 24,338,400 24,338,400 35,252,000 136,662,000
12 4,241,200 12 33,574,800 28,778,400 28,778,400 28,778,400 47,198,300 167,108,300
13 4,241,200 13 39,821,600 34,132,800 34,132,800 34,132,800 59,158,500 201,378,500
14 4,241,200 14 41,333,600 35,428,800 35,428,800 35,428,800 60,387,900 208,007,900
15 4,241,200 15 47,737,200 40,917,600 40,917,600 40,917,600 61,617,300 232,107,300
16 4,241,200 16 51,853,200 44,445,600 44,445,600 44,445,600 62,846,700 248,036,700
17 4,241,200 17 54,549,600 46,756,800 46,756,800 46,756,800 63,871,200 258,691,200
18 4,241,200 18 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
19 4,241,200 19 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
20 4,241,200 20 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200

21 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
22 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
23 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
24 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
25 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
26 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
27 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
28 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
29 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
30 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
31 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
32 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
33 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
34 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
35 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
36 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
37 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
38 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
39 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
40 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
41 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
42 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
43 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
44 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
45 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
46 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
47 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
48 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
49 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
50 59,376,800 50,894,400 50,894,400 50,894,400 63,871,200 275,931,200
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 1, αβγ117, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production
αβγ117 14 12 12 12 50

1 1,538,100 1 0
2 1,907,300 2 0
3 2,304,800 3 0
4 2,716,200 4 0
5 3,148,900 5 0
6 3,289,900 6 0
7 3,763,000 7 0
8 4,026,400 8 0
9 4,217,100 9 21,533,400 18,457,200 18,457,200 18,457,200 11,345,500 88,250,500
10 4,542,500 10 26,702,200 22,887,600 22,887,600 22,887,600 23,291,800 118,656,800
11 4,542,500 11 32,267,200 27,657,600 27,657,600 27,657,600 35,252,000 150,492,000
12 4,542,500 12 38,026,800 32,594,400 32,594,400 32,594,400 47,198,300 183,008,300
13 4,542,500 13 44,084,600 37,786,800 37,786,800 37,786,800 59,158,500 216,603,500
14 4,542,500 14 46,058,600 39,478,800 39,478,800 39,478,800 60,387,900 224,882,900
15 4,542,500 15 52,682,000 45,156,000 45,156,000 45,156,000 61,617,300 249,767,300
16 4,542,500 16 56,369,600 48,316,800 48,316,800 48,316,800 62,846,700 264,166,700
17 4,542,500 17 59,039,400 50,605,200 50,605,200 50,605,200 63,871,200 274,726,200
18 4,542,500 18 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
19 4,542,500 19 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
20 4,542,500 20 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200

21 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
22 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
23 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
24 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
25 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
26 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
27 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
28 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
29 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
30 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
31 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
32 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
33 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
34 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
35 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
36 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
37 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
38 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
39 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
40 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
41 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
42 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
43 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
44 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
45 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
46 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
47 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
48 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
49 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
50 63,595,000 54,510,000 54,510,000 54,510,000 63,871,200 290,996,200
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 1, αβγ100, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production
αβγ100 14 12 12 12 50

1 1,302,900 1 0
2 1,624,100 2 0
3 2,021,600 3 0
4 2,385,000 4 0
5 2,769,700 5 0
6 2,910,700 6 0
7 3,335,800 7 0
8 3,599,200 8 0
9 3,741,900 9 18,240,600 15,634,800 15,634,800 15,634,800 11,345,500 76,490,500
10 4,067,300 10 22,737,400 19,489,200 19,489,200 19,489,200 23,291,800 104,496,800
11 4,067,300 11 28,302,400 24,259,200 24,259,200 24,259,200 35,252,000 136,332,000
12 4,067,300 12 33,390,000 28,620,000 28,620,000 28,620,000 47,198,300 166,448,300
13 4,067,300 13 38,775,800 33,236,400 33,236,400 33,236,400 59,158,500 197,643,500
14 4,067,300 14 40,749,800 34,928,400 34,928,400 34,928,400 60,387,900 205,922,900
15 4,067,300 15 46,701,200 40,029,600 40,029,600 40,029,600 61,617,300 228,407,300
16 4,067,300 16 50,388,800 43,190,400 43,190,400 43,190,400 62,846,700 242,806,700
17 4,067,300 17 52,386,600 44,902,800 44,902,800 44,902,800 63,871,200 250,966,200
18 4,067,300 18 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
19 4,067,300 19 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
20 4,067,300 20 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200

21 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
22 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
23 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
24 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
25 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
26 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
27 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
28 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
29 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
30 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
31 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
32 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
33 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
34 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
35 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
36 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
37 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
38 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
39 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
40 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
41 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
42 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
43 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
44 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
45 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
46 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
47 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
48 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
49 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
50 56,942,200 48,807,600 48,807,600 48,807,600 63,871,200 267,236,200
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 1, ABC, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production

ABC 14 12 12 12 50
1 3,243,900 1 0
2 3,740,700 2 0
3 4,267,900 3 0
4 4,795,000 4 0
5 5,296,700 5 0
6 5,519,900 6 0
7 6,080,500 7 0
8 6,394,800 8 0
9 6,635,900 9 45,414,600 38,926,800 38,926,800 38,926,800 11,141,700 173,336,700
10 7,032,000 10 52,369,800 44,888,400 44,888,400 44,888,400 23,221,500 210,256,500
11 7,032,000 11 59,750,600 51,214,800 51,214,800 51,214,800 35,314,500 248,709,500
12 7,032,000 12 67,130,000 57,540,000 57,540,000 57,540,000 47,394,300 287,144,300
13 7,032,000 13 74,153,800 63,560,400 63,560,400 63,560,400 59,487,300 324,322,300
14 7,032,000 14 77,278,600 66,238,800 66,238,800 66,238,800 61,389,900 337,384,900
15 7,032,000 15 85,127,000 72,966,000 72,966,000 72,966,000 63,292,500 367,317,500
16 7,032,000 16 89,527,200 76,737,600 76,737,600 76,737,600 65,195,100 384,935,100
17 7,032,000 17 92,902,600 79,630,800 79,630,800 79,630,800 66,780,600 398,575,600
18 7,032,000 18 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
19 7,032,000 19 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
20 7,032,000 20 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600

21 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
22 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
23 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
24 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
25 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
26 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
27 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
28 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
29 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
30 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
31 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
32 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
33 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
34 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
35 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
36 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
37 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
38 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
39 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
40 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
41 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
42 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
43 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
44 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
45 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
46 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
47 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
48 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
49 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
50 98,448,000 84,384,000 84,384,000 84,384,000 66,780,600 418,380,600
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 1, XYZ, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production

XYZ 14 12 12 12 50
1 2,917,100 1 0
2 3,257,500 2 0
3 3,774,600 3 0
4 4,277,500 4 0
5 4,853,200 5 0
6 4,956,000 6 0
7 5,542,500 7 0
8 5,973,100 8 0
9 6,201,000 9 40,839,400 35,005,200 35,005,200 35,005,200 11,141,700 156,996,700
10 6,635,800 10 45,605,000 39,090,000 39,090,000 39,090,000 23,221,500 186,096,500
11 6,635,800 11 52,844,400 45,295,200 45,295,200 45,295,200 35,314,500 224,044,500
12 6,635,800 12 59,885,000 51,330,000 51,330,000 51,330,000 47,394,300 261,269,300
13 6,635,800 13 67,944,800 58,238,400 58,238,400 58,238,400 59,487,300 302,147,300
14 6,635,800 14 69,384,000 59,472,000 59,472,000 59,472,000 61,389,900 309,189,900
15 6,635,800 15 77,595,000 66,510,000 66,510,000 66,510,000 63,292,500 340,417,500
16 6,635,800 16 83,623,400 71,677,200 71,677,200 71,677,200 65,195,100 363,850,100
17 6,635,800 17 86,814,000 74,412,000 74,412,000 74,412,000 66,780,600 376,830,600
18 6,635,800 18 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
19 6,635,800 19 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
20 6,635,800 20 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600

21 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
22 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
23 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
24 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
25 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
26 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
27 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
28 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
29 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
30 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
31 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
32 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
33 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
34 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
35 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
36 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
37 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
38 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
39 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
40 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
41 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
42 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
43 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
44 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
45 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
46 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
47 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
48 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
49 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
50 92,901,200 79,629,600 79,629,600 79,629,600 66,780,600 398,570,600
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 1, αβγ117, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production
αβγ117 14 12 12 12 50

1 3,049,500 1 0
2 3,427,900 2 0
3 3,928,900 3 0
4 4,442,600 4 0
5 4,977,300 5 0
6 5,111,700 6 0
7 5,684,600 7 0
8 6,057,800 8 0
9 6,266,200 9 42,693,000 36,594,000 36,594,000 36,594,000 11,141,700 163,616,700
10 6,671,900 10 47,990,600 41,134,800 41,134,800 41,134,800 23,221,500 194,616,500
11 6,671,900 11 55,004,600 47,146,800 47,146,800 47,146,800 35,314,500 231,759,500
12 6,671,900 12 62,196,400 53,311,200 53,311,200 53,311,200 47,394,300 269,524,300
13 6,671,900 13 69,682,200 59,727,600 59,727,600 59,727,600 59,487,300 308,352,300
14 6,671,900 14 71,563,800 61,340,400 61,340,400 61,340,400 61,389,900 316,974,900
15 6,671,900 15 79,584,400 68,215,200 68,215,200 68,215,200 63,292,500 347,522,500
16 6,671,900 16 84,809,200 72,693,600 72,693,600 72,693,600 65,195,100 368,085,100
17 6,671,900 17 87,726,800 75,194,400 75,194,400 75,194,400 66,780,600 380,090,600
18 6,671,900 18 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
19 6,671,900 19 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
20 6,671,900 20 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600

21 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
22 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
23 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
24 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
25 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
26 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
27 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
28 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
29 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
30 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
31 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
32 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
33 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
34 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
35 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
36 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
37 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
38 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
39 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
40 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
41 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
42 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
43 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
44 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
45 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
46 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
47 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
48 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
49 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
50 93,406,600 80,062,800 80,062,800 80,062,800 66,780,600 400,375,600
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 1, αβγ100, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production
αβγ100 14 12 12 12 50

1 2,808,400 1 0
2 3,141,000 2 0
3 3,642,000 3 0
4 4,110,100 4 0
5 4,599,100 5 0
6 4,733,500 6 0
7 5,260,600 7 0
8 5,633,800 8 0
9 5,796,400 9 39,317,600 33,700,800 33,700,800 33,700,800 11,141,700 151,561,700
10 6,202,100 10 43,974,000 37,692,000 37,692,000 37,692,000 23,221,500 180,271,500
11 6,202,100 11 50,988,000 43,704,000 43,704,000 43,704,000 35,314,500 217,414,500
12 6,202,100 12 57,541,400 49,321,200 49,321,200 49,321,200 47,394,300 252,899,300
13 6,202,100 13 64,387,400 55,189,200 55,189,200 55,189,200 59,487,300 289,442,300
14 6,202,100 14 66,269,000 56,802,000 56,802,000 56,802,000 61,389,900 298,064,900
15 6,202,100 15 73,648,400 63,127,200 63,127,200 63,127,200 63,292,500 326,322,500
16 6,202,100 16 78,873,200 67,605,600 67,605,600 67,605,600 65,195,100 346,885,100
17 6,202,100 17 81,149,600 69,556,800 69,556,800 69,556,800 66,780,600 356,600,600
18 6,202,100 18 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
19 6,202,100 19 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
20 6,202,100 20 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600

21 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
22 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
23 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
24 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
25 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
26 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
27 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
28 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
29 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
30 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
31 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
32 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
33 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
34 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
35 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
36 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
37 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
38 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
39 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
40 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
41 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
42 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
43 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
44 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
45 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
46 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
47 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
48 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
49 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
50 86,829,400 74,425,200 74,425,200 74,425,200 66,780,600 376,885,600
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E-22. Annual Benefit from Agricultural Production (Scinario-2) 
Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 2, ABC, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production

ABC 14 12 12 38
1 1,806,700 1 0
2 2,290,900 2 0
3 2,729,400 3 0
4 3,167,400 4 0
5 3,578,500 5 0
6 3,812,800 6 0
7 4,286,100 7 0
8 4,500,600 8 0
9 4,716,600 9 25,293,800 21,680,400 21,680,400 8,204,100 76,858,700
10 5,054,300 10 32,072,600 27,490,800 27,490,800 17,022,900 104,077,100
11 5,054,300 11 38,211,600 32,752,800 32,752,800 25,827,800 129,545,000
12 5,054,300 12 44,343,600 38,008,800 38,008,800 34,646,600 155,007,800
13 5,054,300 13 50,099,000 42,942,000 42,942,000 43,465,400 179,448,400
14 5,054,300 14 53,379,200 45,753,600 45,753,600 44,694,800 189,581,200
15 5,054,300 15 60,005,400 51,433,200 51,433,200 45,719,300 208,591,100
16 5,054,300 16 63,008,400 54,007,200 54,007,200 45,719,300 216,742,100
17 5,054,300 17 66,032,400 56,599,200 56,599,200 45,719,300 224,950,100
18 5,054,300 18 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
19 5,054,300 19 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
20 5,054,300 20 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700

21 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
22 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
23 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
24 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
25 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
26 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
27 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
28 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
29 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
30 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
31 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
32 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
33 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
34 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
35 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
36 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
37 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
38 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
39 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
40 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
41 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
42 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
43 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
44 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
45 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
46 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
47 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
48 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
49 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
50 70,760,200 60,651,600 60,651,600 45,719,300 237,782,700
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 2, XYZ, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production

XYZ 14 12 12 38
1 1,332,800 1 0
2 1,643,600 2 0
3 2,028,200 3 0
4 2,398,200 4 0
5 2,844,400 5 0
6 2,952,400 6 0
7 3,409,800 7 0
8 3,703,800 8 0
9 3,896,400 9 18,659,200 15,993,600 15,993,600 8,204,100 58,850,500
10 4,241,200 10 23,010,400 19,723,200 19,723,200 17,022,900 79,479,700
11 4,241,200 11 28,394,800 24,338,400 24,338,400 25,827,800 102,899,400
12 4,241,200 12 33,574,800 28,778,400 28,778,400 34,646,600 125,778,200
13 4,241,200 13 39,821,600 34,132,800 34,132,800 43,465,400 151,552,600
14 4,241,200 14 41,333,600 35,428,800 35,428,800 44,694,800 156,886,000
15 4,241,200 15 47,737,200 40,917,600 40,917,600 45,719,300 175,291,700
16 4,241,200 16 51,853,200 44,445,600 44,445,600 45,719,300 186,463,700
17 4,241,200 17 54,549,600 46,756,800 46,756,800 45,719,300 193,782,500
18 4,241,200 18 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
19 4,241,200 19 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
20 4,241,200 20 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900

21 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
22 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
23 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
24 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
25 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
26 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
27 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
28 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
29 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
30 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
31 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
32 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
33 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
34 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
35 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
36 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
37 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
38 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
39 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
40 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
41 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
42 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
43 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
44 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
45 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
46 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
47 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
48 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
49 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
50 59,376,800 50,894,400 50,894,400 45,719,300 206,884,900
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 2, αβγ117, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production
αβγ117 14 12 12 38

1 1,538,100 1 0
2 1,907,300 2 0
3 2,304,800 3 0
4 2,716,200 4 0
5 3,148,900 5 0
6 3,289,900 6 0
7 3,763,000 7 0
8 4,026,400 8 0
9 4,217,100 9 21,533,400 18,457,200 18,457,200 8,204,100 66,651,900
10 4,542,500 10 26,702,200 22,887,600 22,887,600 17,022,900 89,500,300
11 4,542,500 11 32,267,200 27,657,600 27,657,600 25,827,800 113,410,200
12 4,542,500 12 38,026,800 32,594,400 32,594,400 34,646,600 137,862,200
13 4,542,500 13 44,084,600 37,786,800 37,786,800 43,465,400 163,123,600
14 4,542,500 14 46,058,600 39,478,800 39,478,800 44,694,800 169,711,000
15 4,542,500 15 52,682,000 45,156,000 45,156,000 45,719,300 188,713,300
16 4,542,500 16 56,369,600 48,316,800 48,316,800 45,719,300 198,722,500
17 4,542,500 17 59,039,400 50,605,200 50,605,200 45,719,300 205,969,100
18 4,542,500 18 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
19 4,542,500 19 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
20 4,542,500 20 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300

21 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
22 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
23 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
24 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
25 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
26 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
27 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
28 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
29 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
30 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
31 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
32 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
33 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
34 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
35 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
36 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
37 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
38 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
39 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
40 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
41 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
42 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
43 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
44 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
45 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
46 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
47 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
48 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
49 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
50 63,595,000 54,510,000 54,510,000 45,719,300 218,334,300
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 2, αβγ100, Financial Price】

Livestock
Financial East West-1 West-2 West-3 West-P Production
αβγ100 14 12 12 38

1 1,302,900 1 0
2 1,624,100 2 0
3 2,021,600 3 0
4 2,385,000 4 0
5 2,769,700 5 0
6 2,910,700 6 0
7 3,335,800 7 0
8 3,599,200 8 0
9 3,741,900 9 18,240,600 15,634,800 15,634,800 8,204,100 57,714,300
10 4,067,300 10 22,737,400 19,489,200 19,489,200 17,022,900 78,738,700
11 4,067,300 11 28,302,400 24,259,200 24,259,200 25,827,800 102,648,600
12 4,067,300 12 33,390,000 28,620,000 28,620,000 34,646,600 125,276,600
13 4,067,300 13 38,775,800 33,236,400 33,236,400 43,465,400 148,714,000
14 4,067,300 14 40,749,800 34,928,400 34,928,400 44,694,800 155,301,400
15 4,067,300 15 46,701,200 40,029,600 40,029,600 45,719,300 172,479,700
16 4,067,300 16 50,388,800 43,190,400 43,190,400 45,719,300 182,488,900
17 4,067,300 17 52,386,600 44,902,800 44,902,800 45,719,300 187,911,500
18 4,067,300 18 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
19 4,067,300 19 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
20 4,067,300 20 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700

21 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
22 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
23 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
24 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
25 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
26 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
27 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
28 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
29 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
30 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
31 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
32 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
33 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
34 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
35 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
36 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
37 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
38 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
39 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
40 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
41 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
42 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
43 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
44 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
45 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
46 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
47 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
48 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
49 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
50 56,942,200 48,807,600 48,807,600 45,719,300 200,276,700
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 2, ABC, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production

ABC 14 12 12 38
1 3,243,900 1 0
2 3,740,700 2 0
3 4,267,900 3 0
4 4,795,000 4 0
5 5,296,700 5 0
6 5,519,900 6 0
7 6,080,500 7 0
8 6,394,800 8 0
9 6,635,900 9 45,414,600 38,926,800 38,926,800 8,158,500 131,426,700
10 7,032,000 10 52,369,800 44,888,400 44,888,400 17,268,300 159,414,900
11 7,032,000 11 59,750,600 51,214,800 51,214,800 26,364,900 188,545,100
12 7,032,000 12 67,130,000 57,540,000 57,540,000 35,474,700 217,684,700
13 7,032,000 13 74,153,800 63,560,400 63,560,400 44,584,500 245,859,100
14 7,032,000 14 77,278,600 66,238,800 66,238,800 46,487,100 256,243,300
15 7,032,000 15 85,127,000 72,966,000 72,966,000 48,072,600 279,131,600
16 7,032,000 16 89,527,200 76,737,600 76,737,600 48,072,600 291,075,000
17 7,032,000 17 92,902,600 79,630,800 79,630,800 48,072,600 300,236,800
18 7,032,000 18 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
19 7,032,000 19 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
20 7,032,000 20 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600

21 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
22 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
23 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
24 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
25 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
26 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
27 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
28 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
29 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
30 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
31 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
32 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
33 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
34 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
35 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
36 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
37 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
38 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
39 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
40 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
41 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
42 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
43 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
44 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
45 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
46 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
47 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
48 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
49 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600
50 98,448,000 84,384,000 84,384,000 48,072,600 315,288,600

Scenario 2

Year
Crop Production Total

Y
ea

r

 
 



E - 70 

Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 2, XYZ, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production

XYZ 14 12 12 38
1 2,917,100 1 0
2 3,257,500 2 0
3 3,774,600 3 0
4 4,277,500 4 0
5 4,853,200 5 0
6 4,956,000 6 0
7 5,542,500 7 0
8 5,973,100 8 0
9 6,201,000 9 40,839,400 35,005,200 35,005,200 8,158,500 119,008,300
10 6,635,800 10 45,605,000 39,090,000 39,090,000 17,268,300 141,053,300
11 6,635,800 11 52,844,400 45,295,200 45,295,200 26,364,900 169,799,700
12 6,635,800 12 59,885,000 51,330,000 51,330,000 35,474,700 198,019,700
13 6,635,800 13 67,944,800 58,238,400 58,238,400 44,584,500 229,006,100
14 6,635,800 14 69,384,000 59,472,000 59,472,000 46,487,100 234,815,100
15 6,635,800 15 77,595,000 66,510,000 66,510,000 48,072,600 258,687,600
16 6,635,800 16 83,623,400 71,677,200 71,677,200 48,072,600 275,050,400
17 6,635,800 17 86,814,000 74,412,000 74,412,000 48,072,600 283,710,600
18 6,635,800 18 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
19 6,635,800 19 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
20 6,635,800 20 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000

21 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
22 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
23 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
24 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
25 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
26 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
27 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
28 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
29 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
30 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
31 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
32 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
33 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
34 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
35 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
36 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
37 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
38 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
39 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
40 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
41 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
42 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
43 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
44 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
45 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
46 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
47 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
48 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
49 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
50 92,901,200 79,629,600 79,629,600 48,072,600 300,233,000
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 2, αβγ117, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production
αβγ117 14 12 12 38

1 3,049,500 1 0
2 3,427,900 2 0
3 3,928,900 3 0
4 4,442,600 4 0
5 4,977,300 5 0
6 5,111,700 6 0
7 5,684,600 7 0
8 6,057,800 8 0
9 6,266,200 9 42,693,000 36,594,000 36,594,000 8,158,500 124,039,500
10 6,671,900 10 47,990,600 41,134,800 41,134,800 17,268,300 147,528,500
11 6,671,900 11 55,004,600 47,146,800 47,146,800 26,364,900 175,663,100
12 6,671,900 12 62,196,400 53,311,200 53,311,200 35,474,700 204,293,500
13 6,671,900 13 69,682,200 59,727,600 59,727,600 44,584,500 233,721,900
14 6,671,900 14 71,563,800 61,340,400 61,340,400 46,487,100 240,731,700
15 6,671,900 15 79,584,400 68,215,200 68,215,200 48,072,600 264,087,400
16 6,671,900 16 84,809,200 72,693,600 72,693,600 48,072,600 278,269,000
17 6,671,900 17 87,726,800 75,194,400 75,194,400 48,072,600 286,188,200
18 6,671,900 18 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
19 6,671,900 19 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
20 6,671,900 20 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800

21 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
22 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
23 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
24 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
25 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
26 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
27 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
28 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
29 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
30 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
31 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
32 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
33 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
34 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
35 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
36 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
37 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
38 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
39 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
40 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
41 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
42 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
43 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
44 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
45 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
46 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
47 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
48 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
49 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
50 93,406,600 80,062,800 80,062,800 48,072,600 301,604,800
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Annual Benefit from Agricultural and Livestock Production (1000 ID)
【Scenario 2, αβγ100, Economic Price】

Livestock
Economic East West-1 West-2 West-3 West-P Production
αβγ100 14 12 12 38

1 2,808,400 1 0
2 3,141,000 2 0
3 3,642,000 3 0
4 4,110,100 4 0
5 4,599,100 5 0
6 4,733,500 6 0
7 5,260,600 7 0
8 5,633,800 8 0
9 5,796,400 9 39,317,600 33,700,800 33,700,800 8,158,500 114,877,700
10 6,202,100 10 43,974,000 37,692,000 37,692,000 17,268,300 136,626,300
11 6,202,100 11 50,988,000 43,704,000 43,704,000 26,364,900 164,760,900
12 6,202,100 12 57,541,400 49,321,200 49,321,200 35,474,700 191,658,500
13 6,202,100 13 64,387,400 55,189,200 55,189,200 44,584,500 219,350,300
14 6,202,100 14 66,269,000 56,802,000 56,802,000 46,487,100 226,360,100
15 6,202,100 15 73,648,400 63,127,200 63,127,200 48,072,600 247,975,400
16 6,202,100 16 78,873,200 67,605,600 67,605,600 48,072,600 262,157,000
17 6,202,100 17 81,149,600 69,556,800 69,556,800 48,072,600 268,335,800
18 6,202,100 18 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
19 6,202,100 19 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
20 6,202,100 20 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400

21 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
22 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
23 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
24 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
25 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
26 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
27 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
28 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
29 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
30 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
31 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
32 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
33 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
34 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
35 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
36 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
37 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
38 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
39 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
40 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
41 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
42 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
43 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
44 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
45 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
46 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
47 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
48 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
49 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
50 86,829,400 74,425,200 74,425,200 48,072,600 283,752,400
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Construction O&M Total Construction O&M Total ABC XYZ αβγ117 αβγ100

0 0 0 0 0 0 0 0 0 0
1 110,503,340 0 110,503,340 108,815,238 0 108,815,238 219,318,578 0 219,318,578 0 0 0 0 -219,318,578 -219,318,578 -219,318,578 -219,318,578 1.0000 219,318,578 0 0 0 0
2 110,503,340 2,199,227 112,702,567 108,815,238 2,275,306 111,090,543 219,318,578 4,474,533 223,793,110 0 0 0 0 -223,793,110 -223,793,110 -223,793,110 -223,793,110 0.9400 210,365,524 0 0 0 0
3 116,821,340 4,398,454 121,219,794 64,150,488 4,550,611 68,701,099 180,971,828 8,949,065 189,920,893 0 0 0 0 -189,920,893 -189,920,893 -189,920,893 -189,920,893 0.8836 167,814,101 0 0 0 0
4 155,055,768 6,755,631 161,811,398 21,921,828 5,753,963 27,675,791 176,977,595 12,509,594 189,487,189 0 0 0 0 -189,487,189 -189,487,189 -189,487,189 -189,487,189 0.8306 157,385,027 0 0 0 0
5 246,216,183 10,068,668 256,284,851 57,031,572 5,943,827 62,975,399 303,247,755 16,012,495 319,260,250 0 0 0 0 -319,260,250 -319,260,250 -319,260,250 -319,260,250 0.7807 249,262,108 0 0 0 0
6 306,202,205 15,660,716 321,862,921 272,741,892 6,976,325 279,718,217 578,944,097 22,637,041 601,581,138 0 0 0 0 -601,581,138 -601,581,138 -601,581,138 -601,581,138 0.7339 441,502,817 0 0 0 0
7 205,680,624 22,752,415 228,433,038 381,836,810 13,185,870 395,022,680 587,517,433 35,938,285 623,455,718 0 0 0 0 -623,455,718 -623,455,718 -623,455,718 -623,455,718 0.6899 430,103,260 0 0 0 0
8 56,004,575 27,331,074 83,335,648 264,342,910 22,013,694 286,356,603 320,347,484 49,344,767 369,692,252 0 0 0 0 -369,692,252 -369,692,252 -369,692,252 -369,692,252 0.6485 239,737,142 0 0 0 0
9 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 127,030,500 97,648,700 110,377,300 95,794,900 70,841,005 41,459,205 54,187,805 39,605,405 0.6096 34,251,371 77,433,847 59,523,614 67,282,574 58,393,596

10 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 172,680,700 132,548,100 148,897,500 131,339,100 116,491,205 76,358,605 92,708,005 75,149,605 0.5730 32,196,289 98,945,144 75,949,372 85,317,494 75,256,622
11 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 215,497,500 172,023,100 189,172,300 171,613,900 159,308,005 115,833,605 132,982,805 115,424,405 0.5386 30,264,511 116,070,211 92,654,242 101,891,060 92,433,840
12 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 258,283,300 210,592,900 230,308,900 209,774,500 202,093,805 154,403,405 174,119,405 153,585,005 0.5063 28,448,641 130,768,372 106,622,808 116,604,983 106,208,453
13 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 299,401,300 253,887,100 272,766,100 249,255,700 243,211,805 197,697,605 216,576,605 193,066,205 0.4759 26,741,722 142,491,161 120,830,029 129,814,928 118,625,851
14 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 315,157,300 261,812,500 282,737,500 259,227,100 258,967,805 205,623,005 226,548,005 203,037,605 0.4474 25,137,219 140,990,376 117,125,774 126,486,889 115,969,156
15 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 345,731,300 291,400,700 313,299,100 286,812,700 289,541,805 235,211,205 257,109,605 230,623,205 0.4205 23,628,986 145,388,029 122,540,752 131,749,537 120,611,392
16 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 360,259,700 310,858,100 330,859,300 304,372,900 304,070,205 254,668,605 274,669,805 248,183,405 0.3953 22,211,247 142,407,705 122,879,658 130,785,968 120,316,111
17 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 374,881,100 324,028,700 343,912,100 314,449,700 318,691,605 267,839,205 287,722,605 258,260,205 0.3716 20,878,572 139,296,179 120,400,734 127,788,895 116,841,424
18 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 397,047,900 346,635,700 365,316,300 335,853,900 340,858,405 290,446,205 309,126,805 279,664,405 0.3493 19,625,857 138,680,824 121,072,860 127,597,616 117,306,994
19 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.3283 18,448,306 130,696,342 114,144,855 120,278,126 110,604,942
20 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.3086 17,341,408 122,854,561 107,296,164 113,061,439 103,968,645
21 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.2901 16,300,923 115,483,288 100,858,394 106,277,752 97,730,526
22 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.2727 15,322,868 108,554,290 94,806,890 99,901,087 91,866,695
23 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.2563 14,403,496 102,041,033 89,118,477 93,907,022 86,354,693
24 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.2410 13,539,286 95,918,571 83,771,368 88,272,601 81,173,411
25 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.2265 12,726,929 90,163,457 78,745,086 82,976,245 76,303,007
26 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.2129 11,963,313 84,753,649 74,020,381 77,997,670 71,724,826
27 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.2001 11,245,514 79,668,430 69,579,158 73,317,810 67,421,337
28 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1881 10,570,783 74,888,325 65,404,409 68,918,741 63,376,057
29 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1768 9,936,536 70,395,025 61,480,144 64,783,617 59,573,493
30 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1662 9,340,344 66,171,324 57,791,335 60,896,600 55,999,084
31 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1563 8,779,924 62,201,044 54,323,855 57,242,804 52,639,139
32 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1469 8,253,128 58,468,982 51,064,424 53,808,236 49,480,790
33 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1381 7,757,940 54,960,843 48,000,559 50,579,741 46,511,943
34 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1298 7,292,464 51,663,192 45,120,525 47,544,957 43,721,226
35 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1220 6,854,916 48,563,401 42,413,294 44,692,260 41,097,953
36 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1147 6,443,621 45,649,597 39,868,496 42,010,724 38,632,076
37 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1078 6,057,004 42,910,621 37,476,386 39,490,081 36,314,151
38 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.1013 5,693,584 40,335,983 35,227,803 37,120,676 34,135,302
39 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0952 5,351,969 37,915,824 33,114,135 34,893,435 32,087,184
40 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0895 5,030,851 35,640,875 31,127,287 32,799,829 30,161,953
41 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0842 4,729,000 33,502,422 29,259,650 30,831,839 28,352,236
42 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0791 4,445,260 31,492,277 27,504,071 28,981,929 26,651,102
43 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0744 4,178,544 29,602,741 25,853,826 27,243,013 25,052,035
44 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0699 3,927,831 27,826,576 24,302,597 25,608,432 23,548,913
45 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0657 3,692,161 26,156,982 22,844,441 24,071,926 22,135,978
46 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0618 3,470,632 24,587,563 21,473,774 22,627,611 20,807,820
47 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0581 3,262,394 23,112,309 20,185,348 21,269,954 19,559,351
48 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0546 3,066,650 21,725,570 18,974,227 19,993,757 18,385,790
49 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0513 2,882,651 20,422,036 17,835,773 18,794,132 17,282,642
50 0 28,167,831 28,167,831 0 28,021,664 28,021,664 0 56,189,495 56,189,495 398,072,400 347,660,200 366,340,800 336,878,400 341,882,905 291,470,705 310,151,305 280,688,905 0.0482 2,709,692 19,196,714 16,765,627 17,666,484 16,245,684

2,643,892,893 3,149,995,693 2,699,352,600 2,873,180,472 2,630,863,421
ABC XYZ αβγ117 αβγ100

FIRR 7.7% 6.5% 7.0% 6.3%
NPV 506,102,800 55,459,707 229,287,580 -13,029,471
B/C 1.19 1.02 1.09 1.00

Project Cost (1000 ID)

O&M

Discounted Value (6%)

ABC XYZ αβγ117Year Construction 
Cost

Project Benefit (1000 ID)

αβγ100Total
Local Currency Foreign Currency

αβγ117

Discount 
Value Factor 

(6%)

Benefit - Cost

αβγ100ABC XYZ Cost
Benefit



E - 74 

 
Estimation of Economic Internal Rate of Return
Senario 0: w/ Pump

Construction O&M Total Construction O&M Total ABC XYZ αβγ117 αβγ100

0 0 0 0 0 0 0 0 0 0
1 104,978,173 0 104,978,173 105,023,061 0 105,023,061 210,001,234 0 210,001,234 0 0 0 0 -210,001,234 -210,001,234 -210,001,234 -210,001,234 1.0000 210,001,234 0 0 0 0
2 104,978,173 2,089,266 107,067,438 105,023,061 2,275,306 107,298,367 210,001,234 4,364,571 214,365,806 0 0 0 0 -214,365,806 -214,365,806 -214,365,806 -214,365,806 0.9400 201,503,857 0 0 0 0
3 110,980,273 4,178,531 115,158,804 62,144,901 4,550,611 66,695,513 173,125,174 8,729,143 181,854,317 0 0 0 0 -181,854,317 -181,854,317 -181,854,317 -181,854,317 0.8836 160,686,474 0 0 0 0
4 147,302,979 6,417,849 153,720,828 21,605,388 5,753,963 27,359,351 168,908,367 12,171,812 181,080,179 0 0 0 0 -181,080,179 -181,080,179 -181,080,179 -181,080,179 0.8306 150,402,300 0 0 0 0
5 233,905,374 9,565,235 243,470,609 55,310,742 5,943,827 61,254,569 289,216,116 15,509,062 304,725,178 0 0 0 0 -304,725,178 -304,725,178 -304,725,178 -304,725,178 0.7807 237,913,866 0 0 0 0
6 290,892,094 14,877,680 305,769,775 262,392,650 6,976,325 269,368,975 553,284,744 21,854,005 575,138,750 0 0 0 0 -575,138,750 -575,138,750 -575,138,750 -575,138,750 0.7339 422,096,642 0 0 0 0
7 195,396,593 21,614,794 217,011,386 367,123,771 13,185,870 380,309,641 562,520,363 34,800,664 597,321,027 0 0 0 0 -597,321,027 -597,321,027 -597,321,027 -597,321,027 0.6899 412,073,726 0 0 0 0
8 53,204,346 25,964,520 79,168,866 254,329,626 22,013,694 276,343,320 307,533,972 47,978,214 355,512,186 0 0 0 0 -355,512,186 -355,512,186 -355,512,186 -355,512,186 0.6485 230,541,687 0 0 0 0
9 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 215,748,300 195,486,700 203,695,500 188,747,300 160,967,197 140,705,597 148,914,397 133,966,197 0.6096 33,392,859 131,513,462 119,162,620 124,166,450 115,054,491

10 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 262,127,700 232,169,300 242,734,100 224,946,300 207,346,597 177,388,197 187,952,997 170,165,197 0.5730 31,389,288 150,197,810 133,031,802 139,085,378 128,893,061
11 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 310,391,900 279,807,300 289,373,900 271,586,100 255,610,797 225,026,197 234,592,797 216,804,997 0.5386 29,505,930 167,181,769 150,708,441 155,861,156 146,280,378
12 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 358,649,900 326,564,900 336,801,100 316,186,100 303,868,797 271,783,797 282,019,997 261,404,997 0.5063 27,735,574 181,583,801 165,339,223 170,521,793 160,084,456
13 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 405,333,100 377,836,100 385,530,300 362,081,900 350,551,997 323,054,997 330,749,197 307,300,797 0.4759 26,071,440 192,906,257 179,819,876 183,481,702 172,322,132
14 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 421,074,100 386,112,300 395,765,700 372,317,300 366,292,997 331,331,197 340,984,597 317,536,197 0.4474 24,507,154 188,373,855 172,733,166 177,051,760 166,561,765
15 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 457,733,900 424,377,900 433,188,100 406,900,100 402,952,797 369,596,797 378,406,997 352,118,997 0.4205 23,036,724 192,487,720 178,460,748 182,165,642 171,110,928
16 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 479,123,100 452,977,700 458,229,100 431,941,100 424,341,997 398,196,597 403,447,997 377,159,997 0.3953 21,654,521 189,393,432 179,058,370 181,134,205 170,742,774
17 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 495,973,900 469,010,100 473,052,500 443,924,900 441,192,797 414,228,997 418,271,397 389,143,797 0.3716 20,355,250 184,291,150 174,272,095 175,774,147 164,951,080
18 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 522,434,700 497,870,300 500,108,500 470,980,900 467,653,597 443,089,197 445,327,397 416,199,797 0.3493 19,133,935 182,475,905 173,896,055 174,677,814 164,504,130
19 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.3283 17,985,899 172,047,907 163,982,848 164,717,701 155,154,439
20 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.3086 16,906,745 161,725,032 154,143,877 154,834,639 145,845,172
21 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.2901 15,892,340 152,021,530 144,895,245 145,544,561 137,094,462
22 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.2727 14,938,800 142,900,239 136,201,530 136,811,887 128,868,794
23 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.2563 14,042,472 134,326,224 128,029,438 128,603,174 121,136,667
24 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.2410 13,199,923 126,266,651 120,347,672 120,886,983 113,868,467
25 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.2265 12,407,928 118,690,652 113,126,812 113,633,764 107,036,359
26 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.2129 11,663,452 111,569,213 106,339,203 106,815,738 100,614,177
27 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.2001 10,963,645 104,875,060 99,958,851 100,406,794 94,577,326
28 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1881 10,305,826 98,582,556 93,961,320 94,382,386 88,902,687
29 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1768 9,687,477 92,667,603 88,323,641 88,719,443 83,568,526
30 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1662 9,106,228 87,107,547 83,024,222 83,396,277 78,554,414
31 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1563 8,559,855 81,881,094 78,042,769 78,392,500 73,841,149
32 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1469 8,046,263 76,968,228 73,360,203 73,688,950 69,410,680
33 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1381 7,563,487 72,350,135 68,958,590 69,267,613 65,246,040
34 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1298 7,109,678 68,009,127 64,821,075 65,111,556 61,331,277
35 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1220 6,683,098 63,928,579 60,931,811 61,204,863 57,651,401
36 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1147 6,282,112 60,092,864 57,275,902 57,532,571 54,192,316
37 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1078 5,905,185 56,487,292 53,839,348 54,080,617 50,940,777
38 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.1013 5,550,874 53,098,055 50,608,987 50,835,780 47,884,331
39 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0952 5,217,821 49,912,172 47,572,448 47,785,633 45,011,271
40 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0895 4,904,752 46,917,441 44,718,101 44,918,495 42,310,595
41 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0842 4,610,467 44,102,395 42,035,015 42,223,385 39,771,959
42 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0791 4,333,839 41,456,251 39,512,914 39,689,982 37,385,642
43 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0744 4,073,809 38,968,876 37,142,139 37,308,583 35,142,503
44 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0699 3,829,380 36,630,743 34,913,611 35,070,068 33,033,953
45 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0657 3,599,617 34,432,899 32,818,794 32,965,864 31,051,916
46 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0618 3,383,640 32,366,925 30,849,666 30,987,912 29,188,801
47 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0581 3,180,622 30,424,909 28,998,686 29,128,638 27,437,473
48 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0546 2,989,785 28,599,415 27,258,765 27,380,919 25,791,224
49 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0513 2,810,397 26,883,450 25,623,239 25,738,064 24,243,751
50 0 26,759,440 26,759,440 0 28,021,664 28,021,664 0 54,781,103 54,781,103 524,020,200 499,455,800 501,694,000 472,566,400 469,239,097 444,674,697 446,912,897 417,785,297 0.0482 2,641,774 25,270,443 24,085,845 24,193,780 22,789,126

2,540,379,650 4,231,966,668 3,982,184,964 4,030,179,170 3,789,382,868
ABC XYZ αβγ117 αβγ100

EIRR 10.4% 9.8% 9.9% 9.4%
NPV 1,691,587,018 1,441,805,313 1,489,799,519 1,249,003,218
B/C 1.67 1.57 1.59 1.49

Year

Project Cost (1000 ID)

Foreign Currency Construction 
Cost TotalO&M

Local Currency
ABC

Benefit - Cost

αβγ100αβγ100ABC XYZ αβγ117 CostXYZ αβγ117

Discount 
Value Factor 

(6%)

Discounted Value (6%)

Benefit

Project Benefit (1000 ID)



E - 75 

E
-24. E

stim
ation of IR

R
, N

PV, and B
/C

 (Scinario-0 w
/o Pum

p) 
 

Estimation of Financial Internal Rate of Return
Senario 0: w/o Pump

Construction O&M Total Construction O&M Total ABC XYZ αβγ117 αβγ100

0 0 0 0 0 0 0 0 0 0
1 110,382,893 0 110,382,893 107,571,717 0 107,571,717 217,954,610 0 217,954,610 0 0 0 0 -217,954,610 -217,954,610 -217,954,610 -217,954,610 1.0000 217,954,610 0 0 0 0
2 110,382,893 2,199,227 112,582,120 107,571,717 2,275,306 109,847,023 217,954,610 4,474,533 222,429,143 0 0 0 0 -222,429,143 -222,429,143 -222,429,143 -222,429,143 0.9400 209,083,394 0 0 0 0
3 116,700,893 4,398,454 121,099,347 62,906,967 4,550,611 67,457,579 179,607,860 8,949,065 188,556,926 0 0 0 0 -188,556,926 -188,556,926 -188,556,926 -188,556,926 0.8836 166,608,900 0 0 0 0
4 154,935,321 6,755,631 161,690,951 20,678,307 5,753,963 26,432,271 175,613,628 12,509,594 188,123,222 0 0 0 0 -188,123,222 -188,123,222 -188,123,222 -188,123,222 0.8306 156,252,138 0 0 0 0
5 244,891,268 10,068,668 254,959,936 35,062,714 5,943,827 41,006,541 279,953,982 16,012,495 295,966,478 0 0 0 0 -295,966,478 -295,966,478 -295,966,478 -295,966,478 0.7807 231,075,520 0 0 0 0
6 303,672,822 15,630,604 319,303,426 230,047,698 6,478,917 236,526,614 533,720,519 22,109,521 555,830,040 0 0 0 0 -555,830,040 -555,830,040 -555,830,040 -555,830,040 0.7339 407,925,902 0 0 0 0
7 203,151,241 22,662,080 225,813,320 339,142,615 11,693,646 350,836,261 542,293,856 34,355,726 576,649,581 0 0 0 0 -576,649,581 -576,649,581 -576,649,581 -576,649,581 0.6899 397,813,120 0 0 0 0
8 55,884,128 27,180,515 83,064,643 263,099,389 19,526,653 282,626,043 318,983,517 46,707,168 365,690,686 0 0 0 0 -365,690,686 -365,690,686 -365,690,686 -365,690,686 0.6485 237,142,216 0 0 0 0
9 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 127,030,500 97,648,700 110,377,300 95,794,900 73,478,604 44,096,804 56,825,404 42,243,004 0.6096 32,643,572 77,433,847 59,523,614 67,282,574 58,393,596

10 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 172,680,700 132,548,100 148,897,500 131,339,100 119,128,804 78,996,204 95,345,604 77,787,204 0.5730 30,684,958 98,945,144 75,949,372 85,317,494 75,256,622
11 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 215,497,500 172,023,100 189,172,300 171,613,900 161,945,604 118,471,204 135,620,404 118,062,004 0.5386 28,843,861 116,070,211 92,654,242 101,891,060 92,433,840
12 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 258,283,300 210,592,900 230,308,900 209,774,500 204,731,404 157,041,004 176,757,004 156,222,604 0.5063 27,113,229 130,768,372 106,622,808 116,604,983 106,208,453
13 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 299,401,300 253,887,100 272,766,100 249,255,700 245,849,404 200,335,204 219,214,204 195,703,804 0.4759 25,486,435 142,491,161 120,830,029 129,814,928 118,625,851
14 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 315,157,300 261,812,500 282,737,500 259,227,100 261,605,404 208,260,604 229,185,604 205,675,204 0.4474 23,957,249 140,990,376 117,125,774 126,486,889 115,969,156
15 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 345,731,300 291,400,700 313,299,100 286,812,700 292,179,404 237,848,804 259,747,204 233,260,804 0.4205 22,519,814 145,388,029 122,540,752 131,749,537 120,611,392
16 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 360,259,700 310,858,100 330,859,300 304,372,900 306,707,804 257,306,204 277,307,404 250,821,004 0.3953 21,168,625 142,407,705 122,879,658 130,785,968 120,316,111
17 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 374,881,100 324,028,700 343,912,100 314,449,700 321,329,204 270,476,804 290,360,204 260,897,804 0.3716 19,898,508 139,296,179 120,400,734 127,788,895 116,841,424
18 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 397,047,900 346,635,700 365,316,300 335,853,900 343,496,004 293,083,804 311,764,404 282,302,004 0.3493 18,704,597 138,680,824 121,072,860 127,597,616 117,306,994
19 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.3283 17,582,321 130,696,342 114,144,855 120,278,126 110,604,942
20 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.3086 16,527,382 122,854,561 107,296,164 113,061,439 103,968,645
21 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.2901 15,535,739 115,483,288 100,858,394 106,277,752 97,730,526
22 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.2727 14,603,595 108,554,290 94,806,890 99,901,087 91,866,695
23 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.2563 13,727,379 102,041,033 89,118,477 93,907,022 86,354,693
24 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.2410 12,903,736 95,918,571 83,771,368 88,272,601 81,173,411
25 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.2265 12,129,512 90,163,457 78,745,086 82,976,245 76,303,007
26 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.2129 11,401,742 84,753,649 74,020,381 77,997,670 71,724,826
27 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.2001 10,717,637 79,668,430 69,579,158 73,317,810 67,421,337
28 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1881 10,074,579 74,888,325 65,404,409 68,918,741 63,376,057
29 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1768 9,470,104 70,395,025 61,480,144 64,783,617 59,573,493
30 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1662 8,901,898 66,171,324 57,791,335 60,896,600 55,999,084
31 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1563 8,367,784 62,201,044 54,323,855 57,242,804 52,639,139
32 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1469 7,865,717 58,468,982 51,064,424 53,808,236 49,480,790
33 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1381 7,393,774 54,960,843 48,000,559 50,579,741 46,511,943
34 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1298 6,950,147 51,663,192 45,120,525 47,544,957 43,721,226
35 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1220 6,533,139 48,563,401 42,413,294 44,692,260 41,097,953
36 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1147 6,141,150 45,649,597 39,868,496 42,010,724 38,632,076
37 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1078 5,772,681 42,910,621 37,476,386 39,490,081 36,314,151
38 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.1013 5,426,320 40,335,983 35,227,803 37,120,676 34,135,302
39 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0952 5,100,741 37,915,824 33,114,135 34,893,435 32,087,184
40 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0895 4,794,697 35,640,875 31,127,287 32,799,829 30,161,953
41 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0842 4,507,015 33,502,422 29,259,650 30,831,839 28,352,236
42 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0791 4,236,594 31,492,277 27,504,071 28,981,929 26,651,102
43 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0744 3,982,398 29,602,741 25,853,826 27,243,013 25,052,035
44 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0699 3,743,454 27,826,576 24,302,597 25,608,432 23,548,913
45 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0657 3,518,847 26,156,982 22,844,441 24,071,926 22,135,978
46 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0618 3,307,716 24,587,563 21,473,774 22,627,611 20,807,820
47 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0581 3,109,253 23,112,309 20,185,348 21,269,954 19,559,351
48 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0546 2,922,698 21,725,570 18,974,227 19,993,757 18,385,790
49 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0513 2,747,336 20,422,036 17,835,773 18,794,132 17,282,642
50 0 28,017,273 28,017,273 0 25,534,623 25,534,623 0 53,551,896 53,551,896 398,072,400 347,660,200 366,340,800 336,878,400 344,520,504 294,108,304 312,788,904 283,326,504 0.0482 2,582,496 19,196,714 16,765,627 17,666,484 16,245,684

2,527,456,235 3,149,995,693 2,699,352,600 2,873,180,472 2,630,863,421
ABC XYZ αβγ117 αβγ100

FIRR 8.0% 6.8% 7.3% 6.7%
NPV 622,539,457 171,896,365 345,724,237 103,407,186
B/C 1.25 1.07 1.14 1.04

Cost
Benefit

Project Benefit (1000 ID)

αβγ117

Discount 
Value Factor 

(6%)

Benefit - Cost

αβγ100ABC XYZ

Discounted Value (6%)

ABC XYZ αβγ117 αβγ100Construction 
Cost

Project Cost (1000 ID)

O&M Total
Local Currency Foreign CurrencyYear
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Estimation of Economic Internal Rate of Return
Senario 0: w/o Pump

Construction O&M Total Construction O&M Total ABC XYZ αβγ117 αβγ100

0 0 0 0 0 0 0 0 0 0
1 104,863,748 0 104,863,748 103,779,541 0 103,779,541 208,643,290 0 208,643,290 0 0 0 0 -208,643,290 -208,643,290 -208,643,290 -208,643,290 1.0000 208,643,290 0 0 0 0
2 104,863,748 2,089,266 106,953,014 103,779,541 2,275,306 106,054,847 208,643,290 4,364,571 213,007,861 0 0 0 0 -213,007,861 -213,007,861 -213,007,861 -213,007,861 0.9400 200,227,389 0 0 0 0
3 110,865,848 4,178,531 115,044,379 60,901,381 4,550,611 65,451,993 171,767,230 8,729,143 180,496,372 0 0 0 0 -180,496,372 -180,496,372 -180,496,372 -180,496,372 0.8836 159,486,594 0 0 0 0
4 147,188,555 6,417,849 153,606,404 20,361,867 5,753,963 26,115,831 167,550,422 12,171,812 179,722,234 0 0 0 0 -179,722,234 -179,722,234 -179,722,234 -179,722,234 0.8306 149,274,412 0 0 0 0
5 232,646,705 9,565,235 242,211,940 34,170,898 5,943,827 40,114,725 266,817,603 15,509,062 282,326,665 0 0 0 0 -282,326,665 -282,326,665 -282,326,665 -282,326,665 0.7807 220,426,250 0 0 0 0
6 288,489,181 14,849,074 303,338,255 221,356,482 6,478,917 227,835,399 509,845,663 21,327,991 531,173,654 0 0 0 0 -531,173,654 -531,173,654 -531,173,654 -531,173,654 0.7339 389,830,481 0 0 0 0
7 192,993,679 21,528,976 214,522,654 326,087,603 11,693,646 337,781,249 519,081,282 33,222,622 552,303,903 0 0 0 0 -552,303,903 -552,303,903 -552,303,903 -552,303,903 0.6899 381,017,773 0 0 0 0
8 53,089,922 25,821,489 78,911,411 253,086,106 19,526,653 272,612,759 306,176,028 45,348,143 351,524,170 0 0 0 0 -351,524,170 -351,524,170 -351,524,170 -351,524,170 0.6485 227,955,548 0 0 0 0
9 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 215,748,300 195,486,700 203,695,500 188,747,300 163,597,268 143,335,668 151,544,468 136,596,268 0.6096 31,789,649 131,513,462 119,162,620 124,166,450 115,054,491

10 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 262,127,700 232,169,300 242,734,100 224,946,300 209,976,668 180,018,268 190,583,068 172,795,268 0.5730 29,882,270 150,197,810 133,031,802 139,085,378 128,893,061
11 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 310,391,900 279,807,300 289,373,900 271,586,100 258,240,868 227,656,268 237,222,868 219,435,068 0.5386 28,089,334 167,181,769 150,708,441 155,861,156 146,280,378
12 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 358,649,900 326,564,900 336,801,100 316,186,100 306,498,868 274,413,868 284,650,068 264,035,068 0.5063 26,403,974 181,583,801 165,339,223 170,521,793 160,084,456
13 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 405,333,100 377,836,100 385,530,300 362,081,900 353,182,068 325,685,068 333,379,268 309,930,868 0.4759 24,819,736 192,906,257 179,819,876 183,481,702 172,322,132
14 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 421,074,100 386,112,300 395,765,700 372,317,300 368,923,068 333,961,268 343,614,668 320,166,268 0.4474 23,330,552 188,373,855 172,733,166 177,051,760 166,561,765
15 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 457,733,900 424,377,900 433,188,100 406,900,100 405,582,868 372,226,868 381,037,068 354,749,068 0.4205 21,930,718 192,487,720 178,460,748 182,165,642 171,110,928
16 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 479,123,100 452,977,700 458,229,100 431,941,100 426,972,068 400,826,668 406,078,068 379,790,068 0.3953 20,614,875 189,393,432 179,058,370 181,134,205 170,742,774
17 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 495,973,900 469,010,100 473,052,500 443,924,900 443,822,868 416,859,068 420,901,468 391,773,868 0.3716 19,377,983 184,291,150 174,272,095 175,774,147 164,951,080
18 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 522,434,700 497,870,300 500,108,500 470,980,900 470,283,668 445,719,268 447,957,468 418,829,868 0.3493 18,215,304 182,475,905 173,896,055 174,677,814 164,504,130
19 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.3283 17,122,386 172,047,907 163,982,848 164,717,701 155,154,439
20 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.3086 16,095,043 161,725,032 154,143,877 154,834,639 145,845,172
21 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.2901 15,129,340 152,021,530 144,895,245 145,544,561 137,094,462
22 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.2727 14,221,580 142,900,239 136,201,530 136,811,887 128,868,794
23 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.2563 13,368,285 134,326,224 128,029,438 128,603,174 121,136,667
24 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.2410 12,566,188 126,266,651 120,347,672 120,886,983 113,868,467
25 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.2265 11,812,216 118,690,652 113,126,812 113,633,764 107,036,359
26 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.2129 11,103,483 111,569,213 106,339,203 106,815,738 100,614,177
27 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.2001 10,437,274 104,875,060 99,958,851 100,406,794 94,577,326
28 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1881 9,811,038 98,582,556 93,961,320 94,382,386 88,902,687
29 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1768 9,222,376 92,667,603 88,323,641 88,719,443 83,568,526
30 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1662 8,669,033 87,107,547 83,024,222 83,396,277 78,554,414
31 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1563 8,148,891 81,881,094 78,042,769 78,392,500 73,841,149
32 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1469 7,659,958 76,968,228 73,360,203 73,688,950 69,410,680
33 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1381 7,200,360 72,350,135 68,958,590 69,267,613 65,246,040
34 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1298 6,768,339 68,009,127 64,821,075 65,111,556 61,331,277
35 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1220 6,362,238 63,928,579 60,931,811 61,204,863 57,651,401
36 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1147 5,980,504 60,092,864 57,275,902 57,532,571 54,192,316
37 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1078 5,621,674 56,487,292 53,839,348 54,080,617 50,940,777
38 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.1013 5,284,373 53,098,055 50,608,987 50,835,780 47,884,331
39 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0952 4,967,311 49,912,172 47,572,448 47,785,633 45,011,271
40 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0895 4,669,272 46,917,441 44,718,101 44,918,495 42,310,595
41 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0842 4,389,116 44,102,395 42,035,015 42,223,385 39,771,959
42 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0791 4,125,769 41,456,251 39,512,914 39,689,982 37,385,642
43 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0744 3,878,223 38,968,876 37,142,139 37,308,583 35,142,503
44 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0699 3,645,529 36,630,743 34,913,611 35,070,068 33,033,953
45 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0657 3,426,798 34,432,899 32,818,794 32,965,864 31,051,916
46 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0618 3,221,190 32,366,925 30,849,666 30,987,912 29,188,801
47 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0581 3,027,918 30,424,909 28,998,686 29,128,638 27,437,473
48 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0546 2,846,243 28,599,415 27,258,765 27,380,919 25,791,224
49 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0513 2,675,469 26,883,450 25,623,239 25,738,064 24,243,751
50 0 26,616,409 26,616,409 0 25,534,623 25,534,623 0 52,151,032 52,151,032 524,020,200 499,455,800 501,694,000 472,566,400 471,869,168 447,304,768 449,542,968 420,415,368 0.0482 2,514,941 25,270,443 24,085,845 24,193,780 22,789,126

2,427,288,492 4,231,966,668 3,982,184,964 4,030,179,170 3,789,382,868
ABC XYZ αβγ117 αβγ100

EIRR 10.7% 10.2% 10.3% 9.8%
NPV 1,804,678,177 1,554,896,472 1,602,890,678 1,362,094,376
B/C 1.74 1.64 1.66 1.56
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Estimation of Financial Internal Rate of Return
Senario 1

Construction O&M Total Construction O&M Total ABC XYZ αβγ117 αβγ100

0 0 0 0 0 0 0 0 0 0
1 107,470,766 0 107,470,766 87,477,580 0 87,477,580 194,948,346 0 194,948,346 0 0 0 0 -194,948,346 -194,948,346 -194,948,346 -194,948,346 1.0000 194,948,346 0 0 0 0
2 107,470,766 2,229,400 109,700,166 87,477,580 1,852,855 89,330,435 194,948,346 4,082,255 199,030,601 0 0 0 0 -199,030,601 -199,030,601 -199,030,601 -199,030,601 0.9400 187,088,765 0 0 0 0
3 114,781,594 4,458,801 119,240,395 51,745,780 3,705,709 55,451,490 166,527,375 8,164,510 174,691,885 0 0 0 0 -174,691,885 -174,691,885 -174,691,885 -174,691,885 0.8836 154,357,749 0 0 0 0
4 154,008,851 6,870,972 160,879,822 18,450,070 4,701,001 23,151,071 172,458,921 11,571,972 184,030,893 0 0 0 0 -184,030,893 -184,030,893 -184,030,893 -184,030,893 0.8306 152,853,115 0 0 0 0
5 190,349,568 10,263,824 200,613,392 28,571,847 4,897,195 33,469,042 218,921,415 15,161,019 234,082,434 0 0 0 0 -234,082,434 -234,082,434 -234,082,434 -234,082,434 0.7807 182,759,617 0 0 0 0
6 254,367,113 14,565,195 268,932,307 186,081,343 5,336,312 191,417,656 440,448,456 19,901,507 460,349,963 0 0 0 0 -460,349,963 -460,349,963 -460,349,963 -460,349,963 0.7339 337,852,690 0 0 0 0
7 114,269,891 20,467,004 134,736,895 269,613,359 9,555,657 279,169,016 383,883,250 30,022,661 413,905,911 0 0 0 0 -413,905,911 -413,905,911 -413,905,911 -413,905,911 0.6899 285,541,180 0 0 0 0
8 18,377,084 22,866,382 41,243,466 209,060,241 15,779,770 224,840,011 227,437,325 38,646,152 266,083,478 0 0 0 0 -266,083,478 -266,083,478 -266,083,478 -266,083,478 0.6485 172,549,173 0 0 0 0
9 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 101,680,500 77,985,500 88,250,500 76,490,500 58,261,451 34,566,451 44,831,451 33,071,451 0.6096 26,466,904 61,981,274 47,537,538 53,794,764 46,626,233

10 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 137,836,800 105,471,800 118,656,800 104,496,800 94,417,751 62,052,751 75,237,751 61,077,751 0.5730 24,878,889 78,979,770 60,434,793 67,989,730 59,876,123
11 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 171,722,000 136,662,000 150,492,000 136,332,000 128,302,951 93,242,951 107,072,951 92,912,951 0.5386 23,386,156 92,492,065 73,608,219 81,057,266 73,430,476
12 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 205,568,300 167,108,300 183,008,300 166,448,300 162,149,251 123,689,251 139,589,251 123,029,251 0.5063 21,982,987 104,078,862 84,606,633 92,656,774 84,272,476
13 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 238,083,500 201,378,500 216,603,500 197,643,500 194,664,451 157,959,451 173,184,451 154,224,451 0.4759 20,664,008 113,308,774 95,840,119 103,086,006 94,062,557
14 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 251,027,900 208,007,900 224,882,900 205,922,900 207,608,851 164,588,851 181,463,851 162,503,851 0.4474 19,424,167 112,301,121 93,055,474 100,604,760 92,122,718
15 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 275,922,300 232,107,300 249,767,300 228,407,300 232,503,251 188,688,251 206,348,251 184,988,251 0.4205 18,258,717 116,031,726 97,606,502 105,032,942 96,050,566
16 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 287,876,700 248,036,700 264,166,700 242,806,700 244,457,651 204,617,651 220,747,651 199,387,651 0.3953 17,163,194 113,795,299 98,046,873 104,422,930 95,979,497
17 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 299,701,200 258,691,200 274,726,200 250,966,200 256,282,151 215,272,151 231,307,151 207,547,151 0.3716 16,133,402 111,361,261 96,122,999 102,081,193 93,252,588
18 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.3493 15,165,398 110,577,175 96,377,204 101,639,104 93,340,215
19 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.3283 14,255,474 103,942,545 90,594,571 95,540,758 87,739,802
20 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.3086 13,400,146 97,705,992 85,158,897 89,808,313 82,475,414
21 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.2901 12,596,137 91,843,632 80,049,363 84,419,814 77,526,889
22 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.2727 11,840,369 86,333,015 75,246,401 79,354,625 72,875,276
23 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.2563 11,129,947 81,153,034 70,731,617 74,593,347 68,502,760
24 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.2410 10,462,150 76,283,852 66,487,720 70,117,747 64,392,594
25 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.2265 9,834,421 71,706,821 62,498,457 65,910,682 60,529,038
26 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.2129 9,244,356 67,404,411 58,748,550 61,956,041 56,897,296
27 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.2001 8,689,694 63,360,147 55,223,637 58,238,678 53,483,458
28 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1881 8,168,313 59,558,538 51,910,218 54,744,358 50,274,451
29 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1768 7,678,214 55,985,026 48,795,605 51,459,696 47,257,984
30 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1662 7,217,521 52,625,924 45,867,869 48,372,114 44,422,505
31 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1563 6,784,470 49,468,369 43,115,797 45,469,788 41,757,154
32 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1469 6,377,402 46,500,266 40,528,849 42,741,600 39,251,725
33 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1381 5,994,758 43,710,250 38,097,118 40,177,104 36,896,622
34 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1298 5,635,072 41,087,635 35,811,291 37,766,478 34,682,824
35 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1220 5,296,968 38,622,377 33,662,614 35,500,489 32,601,855
36 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1147 4,979,150 36,305,035 31,642,857 33,370,460 30,645,744
37 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1078 4,680,401 34,126,733 29,744,285 31,368,232 28,806,999
38 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.1013 4,399,577 32,079,129 27,959,628 29,486,138 27,078,579
39 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0952 4,135,602 30,154,381 26,282,051 27,716,970 25,453,864
40 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0895 3,887,466 28,345,118 24,705,128 26,053,952 23,926,632
41 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0842 3,654,218 26,644,411 23,222,820 24,490,715 22,491,034
42 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0791 3,434,965 25,045,746 21,829,451 23,021,272 21,141,572
43 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0744 3,228,867 23,543,002 20,519,684 21,639,996 19,873,078
44 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0699 3,035,135 22,130,421 19,288,503 20,341,596 18,680,693
45 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0657 2,853,027 20,802,596 18,131,192 19,121,100 17,559,852
46 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0618 2,681,845 19,554,440 17,043,321 17,973,834 16,506,261
47 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0581 2,520,935 18,381,174 16,020,722 16,895,404 15,515,885
48 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0546 2,369,678 17,278,304 15,059,478 15,881,680 14,584,932
49 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0513 2,227,498 16,241,605 14,155,910 14,928,779 13,709,836
50 0 22,868,440 22,868,440 0 20,550,609 20,550,609 0 43,419,049 43,419,049 316,586,200 275,931,200 290,996,200 267,236,200 273,167,151 232,512,151 247,577,151 223,817,151 0.0482 2,093,848 15,267,109 13,306,555 14,033,052 12,887,246

ABC XYZ αβγ117 αβγ100
FIRR 7.7% 6.6% 7.1% 6.4%
NPV 431,836,283 68,414,434 208,598,202 13,181,226
B/C 1.21 1.03 1.10 1.01

Benefit - Cost

Discount Value 
Factor (6%)

Discounted Value (6%)

αβγ100ABC XYZ Cost
Benefit

αβγ117ABC XYZ αβγ117Year

Project Benefit (1000 ID)

αβγ100

Project Cost (1000 ID)

Local Currency Foreign Currency
TotalConstruction 

Cost O&M
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Estimation of Economic Internal Rate of Return
Senario 1

Construction O&M Total Construction O&M Total ABC XYZ αβγ117 αβγ100

0 0 0 0 0 0 0 0 0 0
1 102,097,227 0 102,097,227 84,389,489 0 84,389,489 186,486,717 0 186,486,717 0 0 0 0 -186,486,717 -186,486,717 -186,486,717 -186,486,717 1.0000 186,486,717 0 0 0 0
2 102,097,227 2,117,930 104,215,158 84,389,489 1,852,855 86,242,344 186,486,717 3,970,785 190,457,502 0 0 0 0 -190,457,502 -190,457,502 -190,457,502 -190,457,502 0.9400 179,030,052 0 0 0 0
3 109,042,515 4,235,861 113,278,375 50,086,961 3,705,709 53,792,671 159,129,476 7,941,570 167,071,046 0 0 0 0 -167,071,046 -167,071,046 -167,071,046 -167,071,046 0.8836 147,623,976 0 0 0 0
4 146,308,408 6,527,423 152,835,831 18,123,080 4,701,001 22,824,080 164,431,488 11,228,424 175,659,911 0 0 0 0 -175,659,911 -175,659,911 -175,659,911 -175,659,911 0.8306 145,900,312 0 0 0 0
5 180,832,089 9,750,633 190,582,722 27,839,985 4,897,195 32,737,180 208,672,075 14,647,828 223,319,903 0 0 0 0 -223,319,903 -223,319,903 -223,319,903 -223,319,903 0.7807 174,356,782 0 0 0 0
6 241,648,757 13,836,935 255,485,692 179,049,102 5,336,312 184,385,414 420,697,859 19,173,247 439,871,106 0 0 0 0 -439,871,106 -439,871,106 -439,871,106 -439,871,106 0.7339 322,823,174 0 0 0 0
7 108,556,397 19,443,653 128,000,050 259,239,837 9,555,657 268,795,494 367,796,233 28,999,310 396,795,544 0 0 0 0 -396,795,544 -396,795,544 -396,795,544 -396,795,544 0.6899 273,737,255 0 0 0 0
8 17,458,230 21,723,063 39,181,293 201,108,843 15,779,770 216,888,614 218,567,073 37,502,833 256,069,907 0 0 0 0 -256,069,907 -256,069,907 -256,069,907 -256,069,907 0.6485 166,055,597 0 0 0 0
9 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 173,336,700 156,996,700 163,616,700 151,561,700 131,061,073 114,721,073 121,341,073 109,286,073 0.6096 25,769,909 105,660,668 95,700,312 99,735,658 92,387,305

10 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 210,256,500 186,096,500 194,616,500 180,271,500 167,980,873 143,820,873 152,340,873 137,995,873 0.5730 24,223,715 120,475,882 106,632,327 111,514,243 103,294,632
11 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 248,709,500 224,044,500 231,759,500 217,414,500 206,433,873 181,768,873 189,483,873 175,138,873 0.5386 22,770,292 133,958,696 120,673,754 124,829,170 117,102,736
12 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 287,144,300 261,269,300 269,524,300 252,899,300 244,868,673 218,993,673 227,248,673 210,623,673 0.5063 21,404,074 145,380,644 132,280,178 136,459,670 128,042,462
13 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 324,322,300 302,147,300 308,352,300 289,442,300 282,046,673 259,871,673 266,076,673 247,166,673 0.4759 20,119,830 154,351,571 143,798,038 146,751,124 137,751,471
14 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 337,384,900 309,189,900 316,974,900 298,064,900 295,109,273 266,914,273 274,699,273 255,789,273 0.4474 18,912,640 150,934,228 138,320,769 141,803,507 133,343,833
15 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 367,317,500 340,417,500 347,522,500 326,322,500 325,041,873 298,141,873 305,246,873 284,046,873 0.4205 17,777,882 154,465,527 143,153,453 146,141,270 137,226,179
16 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 384,935,100 363,850,100 368,085,100 346,885,100 342,659,473 321,574,473 325,809,473 304,609,473 0.3953 16,711,209 152,161,688 143,826,961 145,501,021 137,120,835
17 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 398,575,600 376,830,600 380,090,600 356,600,600 356,299,973 334,554,973 337,814,973 314,324,973 0.3716 15,708,536 148,100,446 140,020,563 141,231,895 132,503,615
18 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.3493 14,766,024 146,131,906 139,212,673 139,843,123 131,638,540
19 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.3283 13,880,063 137,363,992 130,859,912 131,452,535 123,740,227
20 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.3086 13,047,259 129,122,152 123,008,318 123,565,383 116,315,814
21 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.2901 12,264,423 121,374,823 115,627,819 116,151,460 109,336,865
22 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.2727 11,528,558 114,092,334 108,690,149 109,182,373 102,776,653
23 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.2563 10,836,844 107,246,794 102,168,741 102,631,430 96,610,054
24 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.2410 10,186,634 100,811,986 96,038,616 96,473,545 90,813,450
25 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.2265 9,575,436 94,763,267 90,276,299 90,685,132 85,364,643
26 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.2129 9,000,910 89,077,471 84,859,721 85,244,024 80,242,765
27 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.2001 8,460,855 83,732,823 79,768,138 80,129,383 75,428,199
28 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1881 7,953,204 78,708,853 74,982,050 75,321,620 70,902,507
29 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1768 7,476,011 73,986,322 70,483,127 70,802,322 66,648,357
30 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1662 7,027,451 69,547,143 66,254,139 66,554,183 62,649,455
31 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1563 6,605,804 65,374,314 62,278,891 62,560,932 58,890,488
32 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1469 6,209,456 61,451,855 58,542,157 58,807,276 55,357,059
33 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1381 5,836,888 57,764,744 55,029,628 55,278,840 52,035,635
34 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1298 5,486,675 54,298,859 51,727,850 51,962,109 48,913,497
35 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1220 5,157,474 51,040,928 48,624,179 48,844,383 45,978,687
36 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1147 4,848,026 47,978,472 45,706,728 45,913,720 43,219,966
37 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1078 4,557,144 45,099,764 42,964,325 43,158,897 40,626,768
38 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.1013 4,283,716 42,393,778 40,386,465 40,569,363 38,189,162
39 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0952 4,026,693 39,850,151 37,963,277 38,135,201 35,897,812
40 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0895 3,785,091 37,459,142 35,685,481 35,847,089 33,743,943
41 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0842 3,557,986 35,211,594 33,544,352 33,696,264 31,719,307
42 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0791 3,344,507 33,098,898 31,531,691 31,674,488 29,816,148
43 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0744 3,143,836 31,112,964 29,639,789 29,774,018 28,027,180
44 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0699 2,955,206 29,246,186 27,861,402 27,987,577 26,345,549
45 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0657 2,777,894 27,491,415 26,189,718 26,308,323 24,764,816
46 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0618 2,611,220 25,841,930 24,618,335 24,729,823 23,278,927
47 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0581 2,454,547 24,291,414 23,141,235 23,246,034 21,882,191
48 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0546 2,307,274 22,833,930 21,752,761 21,851,272 20,569,260
49 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0513 2,168,838 21,463,894 20,447,595 20,540,196 19,335,104
50 0 21,725,018 21,725,018 0 20,550,609 20,550,609 0 42,275,627 42,275,627 418,380,600 398,570,600 400,375,600 376,885,600 376,104,973 356,294,973 358,099,973 334,609,973 0.0482 2,038,707 20,176,060 19,220,739 19,307,784 18,174,998

ABC XYZ αβγ117 αβγ100
EIRR 10.4% 9.9% 10.0% 9.5%
NPV 1,391,356,910 1,189,920,051 1,228,625,056 1,034,434,490
B/C 1.70 1.60 1.62 1.52

Discounted Value (6%)

αβγ100 Cost
Benefit

ABC

Benefit - Cost
Discount Value 

Factor (6%)XYZ αβγ117Year

Project Cost (1000 ID)

Foreign Currency Construction 
Cost O&M Total

Local Currency

Project Benefit (1000 ID)

αβγ100ABC XYZ αβγ117
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Estimation of Financial Internal Rate of Return
Senario 2

Construction O&M Total Construction O&M Total ABC XYZ αβγ117 αβγ100

0 0 0 0 0 0 0 0 0 0
1 103,961,222 0 103,961,222 67,702,686 0 67,702,686 171,663,909 0 171,663,909 0 0 0 0 -171,663,909 -171,663,909 -171,663,909 -171,663,909 1.0000 171,663,909 0 0 0 0
2 103,961,222 2,229,076 106,190,298 67,702,686 1,431,998 69,134,684 171,663,909 3,661,074 175,324,983 0 0 0 0 -175,324,983 -175,324,983 -175,324,983 -175,324,983 0.9400 164,805,484 0 0 0 0
3 113,059,142 4,458,153 117,517,295 40,903,836 2,863,996 43,767,832 153,962,979 7,322,148 161,285,127 0 0 0 0 -161,285,127 -161,285,127 -161,285,127 -161,285,127 0.8836 142,511,538 0 0 0 0
4 109,491,964 6,914,677 116,406,641 13,506,638 3,652,821 17,159,459 122,998,602 10,567,498 133,566,100 0 0 0 0 -133,566,100 -133,566,100 -133,566,100 -133,566,100 0.8306 110,937,866 0 0 0 0
5 172,392,923 9,282,022 181,674,945 41,813,083 3,784,114 45,597,197 214,206,006 13,066,136 227,272,142 0 0 0 0 -227,272,142 -227,272,142 -227,272,142 -227,272,142 0.7807 177,442,488 0 0 0 0
6 146,335,009 13,221,891 159,556,899 205,643,907 4,594,761 210,238,668 351,978,916 17,816,652 369,795,568 0 0 0 0 -369,795,568 -369,795,568 -369,795,568 -369,795,568 0.7339 271,394,455 0 0 0 0
7 38,852,524 16,510,312 55,362,835 174,303,024 9,337,348 183,640,373 213,155,548 25,847,660 239,003,208 0 0 0 0 -239,003,208 -239,003,208 -239,003,208 -239,003,208 0.6899 164,881,091 0 0 0 0
8 5,962,333 17,111,670 23,074,003 76,516,091 13,327,754 89,843,845 82,478,424 30,439,425 112,917,848 0 0 0 0 -112,917,848 -112,917,848 -112,917,848 -112,917,848 0.6485 73,224,695 0 0 0 0
9 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 76,858,700 58,850,500 66,651,900 57,714,300 44,678,572 26,670,372 34,471,772 25,534,172 0.6096 19,616,007 46,850,676 35,873,437 40,628,928 35,180,845
10 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 104,077,100 79,479,700 89,500,300 78,738,700 71,896,972 47,299,572 57,320,172 46,558,572 0.5730 18,439,046 59,635,637 45,541,455 51,283,207 45,116,866
11 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 129,545,000 102,899,400 113,410,200 102,648,600 97,364,872 70,719,272 81,230,072 70,468,472 0.5386 17,332,703 69,774,895 55,423,172 61,084,448 55,288,087
12 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 155,007,800 125,778,200 137,862,200 125,276,600 122,827,672 93,598,072 105,682,072 93,096,472 0.5063 16,292,741 78,480,171 63,681,277 69,799,385 63,427,318
13 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 179,448,400 151,552,600 163,123,600 148,714,000 147,268,272 119,372,472 130,943,472 116,533,872 0.4759 15,315,177 85,403,139 72,126,961 77,633,835 70,776,014
14 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 189,581,200 156,886,000 169,711,000 155,301,400 157,401,072 124,705,872 137,530,872 123,121,272 0.4474 14,396,266 84,812,012 70,185,320 75,922,778 69,476,426
15 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 208,591,100 175,291,700 188,713,300 172,479,700 176,410,972 143,111,572 156,533,172 140,299,572 0.4205 13,532,490 87,717,395 73,714,225 79,358,319 72,531,714
16 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 216,742,100 186,463,700 198,722,500 182,488,900 184,561,972 154,283,572 166,542,372 150,308,772 0.3953 12,720,541 85,676,375 73,707,571 78,553,374 72,136,366
17 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 224,950,100 193,782,500 205,969,100 187,911,500 192,769,972 161,602,372 173,788,972 155,731,372 0.3716 11,957,308 83,585,674 72,004,595 76,532,822 69,823,082
18 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.3493 11,239,870 83,052,702 72,260,723 76,259,768 69,952,612
19 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.3283 10,565,478 78,069,540 67,925,080 71,684,182 65,755,456
20 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.3086 9,931,549 73,385,367 63,849,575 67,383,131 61,810,128
21 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.2901 9,335,656 68,982,245 60,018,601 63,340,143 58,101,521
22 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.2727 8,775,517 64,843,311 56,417,485 59,539,734 54,615,429
23 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.2563 8,248,986 60,952,712 53,032,436 55,967,350 51,338,504
24 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.2410 7,754,047 57,295,549 49,850,489 52,609,309 48,258,193
25 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.2265 7,288,804 53,857,816 46,859,460 49,452,751 45,362,702
26 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.2129 6,851,475 50,626,347 44,047,892 46,485,586 42,640,940
27 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.2001 6,440,387 47,588,766 41,405,019 43,696,451 40,082,483
28 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1881 6,053,964 44,733,440 38,920,718 41,074,664 37,677,534
29 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1768 5,690,726 42,049,434 36,585,475 38,610,184 35,416,882
30 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1662 5,349,282 39,526,468 34,390,346 36,293,573 33,291,869
31 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1563 5,028,325 37,154,880 32,326,925 34,115,958 31,294,357
32 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1469 4,726,626 34,925,587 30,387,310 32,069,001 29,416,696
33 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1381 4,443,028 32,830,052 28,564,071 30,144,861 27,651,694
34 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1298 4,176,447 30,860,249 26,850,227 28,336,169 25,992,592
35 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1220 3,925,860 29,008,634 25,239,213 26,635,999 24,433,037
36 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1147 3,690,308 27,268,116 23,724,861 25,037,839 22,967,055
37 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1078 3,468,890 25,632,029 22,301,369 23,535,569 21,589,031
38 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.1013 3,260,756 24,094,107 20,963,287 22,123,435 20,293,689
39 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0952 3,065,111 22,648,461 19,705,490 20,796,029 19,076,068
40 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0895 2,881,204 21,289,553 18,523,160 19,548,267 17,931,504
41 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0842 2,708,332 20,012,180 17,411,771 18,375,371 16,855,614
42 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0791 2,545,832 18,811,449 16,367,064 17,272,849 15,844,277
43 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0744 2,393,082 17,682,762 15,385,041 16,236,478 14,893,620
44 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0699 2,249,497 16,621,796 14,461,938 15,262,289 14,000,003
45 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0657 2,114,527 15,624,489 13,594,222 14,346,552 13,160,003
46 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0618 1,987,656 14,687,019 12,778,569 13,485,759 12,370,403
47 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0581 1,868,396 13,805,798 12,011,854 12,676,613 11,628,179
48 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0546 1,756,293 12,977,450 11,291,143 11,916,016 10,930,488
49 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0513 1,650,915 12,198,803 10,613,675 11,201,055 10,274,659
50 0 17,112,421 17,112,421 0 15,067,707 15,067,707 0 32,180,128 32,180,128 237,782,700 206,884,900 218,334,300 200,276,700 205,602,572 174,704,772 186,154,172 168,096,572 0.0482 1,551,860 11,466,875 9,976,854 10,528,992 9,658,179

ABC XYZ αβγ117 αβγ100
FIRR 7.6% 6.5% 7.0% 6.3%
NPV 307,017,472 30,816,867 137,356,530 -11,160,372
B/C 1.19 1.02 1.09 0.99

Foreign Currency

Project Benefit (1000 ID)

αβγ100ABC XYZ αβγ117Year TotalConstruction 
Cost

Project Cost (1000 ID)

O&M
Discount Value 

Factor (6%)

Discounted Value (6%)

Cost
Benefit

Benefit - Cost

αβγ100ABC XYZ αβγ117
Local Currency



E - 80 

 
Estimation of Economic Internal Rate of Return
Senario 2

Construction O&M Total Construction O&M Total ABC XYZ αβγ117 αβγ100

0 0 0 0 0 0 0 0 0 0
1 98,763,161 0 98,763,161 65,316,023 0 65,316,023 164,079,184 0 164,079,184 0 0 0 0 -164,079,184 -164,079,184 -164,079,184 -164,079,184 1.0000 164,079,184 0 0 0 0
2 98,763,161 2,117,622 100,880,784 65,316,023 1,431,998 66,748,021 164,079,184 3,549,620 167,628,805 0 0 0 0 -167,628,805 -167,628,805 -167,628,805 -167,628,805 0.9400 157,571,076 0 0 0 0
3 107,406,185 4,235,245 111,641,430 39,589,127 2,863,996 42,453,123 146,995,312 7,099,241 154,094,553 0 0 0 0 -154,094,553 -154,094,553 -154,094,553 -154,094,553 0.8836 136,157,947 0 0 0 0
4 104,017,365 6,568,943 110,586,309 13,287,817 3,652,821 16,940,638 117,305,183 10,221,764 127,526,947 0 0 0 0 -127,526,947 -127,526,947 -127,526,947 -127,526,947 0.8306 105,921,842 0 0 0 0
5 163,773,277 8,817,921 172,591,197 40,462,004 3,784,114 44,246,118 204,235,281 12,602,034 216,837,315 0 0 0 0 -216,837,315 -216,837,315 -216,837,315 -216,837,315 0.7807 169,295,509 0 0 0 0
6 139,018,258 12,560,796 151,579,055 197,739,595 4,594,761 202,334,356 336,757,854 17,155,557 353,913,411 0 0 0 0 -353,913,411 -353,913,411 -353,913,411 -353,913,411 0.7339 259,738,476 0 0 0 0
7 36,909,897 15,684,796 52,594,693 167,652,348 9,337,348 176,989,696 204,562,245 25,022,144 229,584,389 0 0 0 0 -229,584,389 -229,584,389 -229,584,389 -229,584,389 0.6899 158,383,332 0 0 0 0
8 5,664,216 16,256,087 21,920,303 73,616,169 13,327,754 86,943,924 79,280,386 29,583,841 108,864,227 0 0 0 0 -108,864,227 -108,864,227 -108,864,227 -108,864,227 0.6485 70,596,012 0 0 0 0
9 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 131,426,700 119,008,300 124,039,500 114,877,700 100,102,193 87,683,793 92,714,993 83,553,193 0.6096 19,094,447 80,113,634 72,543,763 75,610,626 70,025,878
10 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 159,414,900 141,053,300 147,528,500 136,626,300 128,090,393 109,728,793 116,203,993 105,301,793 0.5730 17,948,780 91,343,909 80,822,808 84,533,064 78,286,160
11 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 188,545,100 169,799,700 175,663,100 164,760,900 157,220,593 138,475,193 144,338,593 133,436,393 0.5386 16,871,853 101,553,241 91,456,685 94,614,801 88,742,711
12 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 217,684,700 198,019,700 204,293,500 191,658,500 186,360,193 166,695,193 172,968,993 160,333,993 0.5063 15,859,542 110,213,373 100,257,019 103,433,433 97,036,355
13 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 245,859,100 229,006,100 233,721,900 219,350,300 214,534,593 197,681,593 202,397,393 188,025,793 0.4759 14,907,969 117,009,340 108,988,655 111,233,000 104,393,264
14 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 256,243,300 234,815,100 240,731,700 226,360,100 224,918,793 203,490,593 209,407,193 195,035,593 0.4474 14,013,491 114,634,308 105,048,080 107,694,960 101,265,608
15 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 279,131,600 258,687,600 264,087,400 247,975,400 247,807,093 227,363,093 232,762,893 216,650,893 0.4205 13,172,682 117,381,311 108,784,135 111,054,876 104,279,406
16 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 291,075,000 275,050,400 278,269,000 262,157,000 259,750,493 243,725,893 246,944,493 230,832,493 0.3953 12,382,321 115,059,560 108,725,167 109,997,454 103,628,512
17 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 300,236,800 283,710,600 286,188,200 268,335,800 268,912,293 252,386,093 254,863,693 237,011,293 0.3716 11,639,381 111,560,276 105,419,565 106,340,177 99,706,685
18 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.3493 10,941,019 110,123,950 104,865,332 105,344,474 99,108,991
19 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.3283 10,284,557 103,516,513 98,573,412 99,023,806 93,162,452
20 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.3086 9,667,484 97,305,522 92,659,008 93,082,377 87,572,704
21 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.2901 9,087,435 91,467,191 87,099,467 87,497,435 82,318,342
22 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.2727 8,542,189 85,979,159 81,873,499 82,247,589 77,379,242
23 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.2563 8,029,658 80,820,410 76,961,089 77,312,733 72,736,487
24 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.2410 7,547,878 75,971,185 72,343,424 72,673,969 68,372,298
25 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.2265 7,095,005 71,412,914 68,002,818 68,313,531 64,269,960
26 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.2129 6,669,305 67,128,139 63,922,649 64,214,719 60,413,762
27 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.2001 6,269,147 63,100,451 60,087,290 60,361,836 56,788,937
28 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1881 5,892,998 59,314,424 56,482,053 56,740,126 53,381,600
29 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1768 5,539,418 55,755,558 53,093,130 53,335,718 50,178,704
30 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1662 5,207,053 52,410,225 49,907,542 50,135,575 47,167,982
31 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1563 4,894,630 49,265,611 46,913,089 47,127,441 44,337,903
32 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1469 4,600,952 46,309,675 44,098,304 44,299,794 41,677,629
33 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1381 4,324,895 43,531,094 41,452,406 41,641,807 39,176,971
34 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1298 4,065,401 40,919,229 38,965,261 39,143,298 36,826,353
35 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1220 3,821,477 38,464,075 36,627,346 36,794,700 34,616,772
36 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1147 3,592,189 36,156,230 34,429,705 34,587,018 32,539,766
37 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1078 3,376,657 33,986,856 32,363,923 32,511,797 30,587,380
38 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.1013 3,174,058 31,947,645 30,422,087 30,561,089 28,752,137
39 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0952 2,983,614 30,030,786 28,596,762 28,727,424 27,027,009
40 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0895 2,804,597 28,228,939 26,880,956 27,003,779 25,405,388
41 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0842 2,636,322 26,535,203 25,268,099 25,383,552 23,881,065
42 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0791 2,478,142 24,943,091 23,752,013 23,860,539 22,448,201
43 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0744 2,329,454 23,446,505 22,326,892 22,428,906 21,101,309
44 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0699 2,189,687 22,039,715 20,987,279 21,083,172 19,835,230
45 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0657 2,058,305 20,717,332 19,728,042 19,818,182 18,645,117
46 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0618 1,934,807 19,474,292 18,544,359 18,629,091 17,526,410
47 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0581 1,818,719 18,305,835 17,431,698 17,511,345 16,474,825
48 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0546 1,709,595 17,207,485 16,385,796 16,460,665 15,486,335
49 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0513 1,607,020 16,175,035 15,402,648 15,473,025 14,557,155
50 0 16,256,800 16,256,800 0 15,067,707 15,067,707 0 31,324,507 31,324,507 315,288,600 300,233,000 301,604,800 283,752,400 283,964,093 268,908,493 270,280,293 252,427,893 0.0482 1,510,599 15,204,533 14,478,489 14,544,643 13,683,726

ABC XYZ αβγ117 αβγ100
EIRR 10.3% 9.8% 9.9% 9.4%
NPV 1,039,745,650 886,653,638 916,069,441 768,484,611
B/C 1.69 1.58 1.60 1.51

Discounted Value (6%)

αβγ100 Cost
Benefit

Benefit - Cost

XYZ αβγ117
Discount Value 

Factor (6%)Year

Project Cost (1000 ID)

Foreign Currency Construction 
Cost ABC

Project Benefit (1000 ID)

αβγ100
Local Currency

ABC XYZ αβγ117TotalO&M
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E-27. Results of Financial and Economic Analysis 

Results of Financial and Economic Analysis
Scinario 0 (w/ Pump)

ABC XYZ αβγ117 αβγ100 ABC XYZ αβγ117 αβγ100
IRR 7.7% 6.5% 7.0% 6.3% 10.4% 9.8% 9.9% 9.4%
NPV 506,102,800 55,459,707 229,287,580 -13,029,471 1,691,587,018 1,441,805,313 1,489,799,519 1,249,003,218
B/C 1.19 1.02 1.09 1.00 1.67 1.57 1.59 1.49

Scinario 0 (w/o Pump)

ABC XYZ αβγ117 αβγ100 ABC XYZ αβγ117 αβγ100
IRR 8.0% 6.8% 7.3% 6.7% 10.7% 10.2% 10.3% 9.8%
NPV 622,539,457 171,896,365 345,724,237 103,407,186 1,804,678,177 1,554,896,472 1,602,890,678 1,362,094,376
B/C 1.25 1.07 1.14 1.04 1.74 1.64 1.66 1.56

Scinario 1

ABC XYZ αβγ117 αβγ100 ABC XYZ αβγ117 αβγ100
IRR 7.7% 6.6% 7.1% 6.4% 10.4% 9.9% 10.0% 9.5%
NPV 431,836,283 68,414,434 208,598,202 13,181,226 1,391,356,910 1,189,920,051 1,228,625,056 1,034,434,490
B/C 1.21 1.03 1.10 1.01 1.70 1.60 1.62 1.52

Scinario 2

ABC XYZ αβγ117 αβγ100 ABC XYZ αβγ117 αβγ100
IRR 7.6% 6.5% 7.0% 6.3% 10.3% 9.8% 9.9% 9.4%
NPV 307,017,472 30,816,867 137,356,530 -11,160,372 1,039,745,650 886,653,638 916,069,441 768,484,611
B/C 1.19 1.02 1.09 0.99 1.69 1.58 1.60 1.51

Financial Analysis Economic Analysis

Financial Analysis Economic Analysis

Financial Analysis Economic Analysis

Financial Analysis Economic Analysis
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F-1. Environment Improvement and Protection Law 
 

In the Name of Allah, Most Compassionate, Most Merciful 
 

A Draft of the Project of 
 

Environment Improvement and Protection Law 
(Last Amendment) 

 
Chapter One 

Aims and Definitions 
 

Item-1 This law aims at the protection of the environment through safeguarding the public good 
health, natural resources, habitat diversity, cultural and natural legacy in a way that guarantees the 
consistent development and achieve the international and regional development in this field. 
 
Item-2 Each of the following terms are defined for the purposes of this law: 
 

First:  Ministry: Ministry of Environment. 
Second:  Minister: Minister of Environment. 
Third: Council: Environment Protection and Improvement Council. 
Fourth: The Regional or Governorate Council: The Environment Protection and Improvement 

Council in the Kurdistan Region or The governorate. 
Fifth: The Environmental Supervisor: The employee called according to the rules of this law 

to supervise the implementation of the legislations related to environment. 
Sixth:  Environment: The surrounding with all of its elements where all of the living beings 

live in and the influences produced by the human economic, social and cultural 
activities. 

Seventh:  Elements of the Environment: Water, air, soil and living being. 
Eighth:  Environment Polluted Elements: Any solid, liquid or gas substances or noise, 

vibration, radiation, heat, flame or alike or a biological factors that lead to the 
pollution of the environment directly or indirectly. 

Ninth:  Environment Pollution: The presence of any polluted elements  affecting the 
environment in an abnormal concentration, quantity or  method that leads, directly or 
indirectly, to harm the human, other  living beings or the inanimate components in it. 

Tenth: The Environmental Restrictions: The limits of concentration allowed for each polluted 
element which is allowed to be charge for the environment according to the national 
standards. 

Eleventh:  Wastes: The disposable solid, liquid and gas substances and the substances that can 
not be recycled that are produced by all kinds of activities. 

Twelfth:  Dangerous Wastes: The wastes that causes, or may cause, because of its content, 
dangerous damage to human or environment.  

Thirteenth: Reserve: An area of land or water allocated for the protection of natural, biological and 
cultural resources from extinction. 

Fourteenth: Dangerous Substances: The substances that harm the human health when is abused or 
affect the environment badly like disease factors, toxic substances, explosive, 
inflammable, ionic radiated or magnetic factors. 

Fifteenth: Environmental Disaster: The huge damage of the environment that the regular state 
potentials are not enough to treat its results or control it. 

Sixteenth: Soil Deterioration: The loss of the soil for some of it fertile,                          
morphological, physical or chemical characteristics or the microscopic beings in it.    

Seventeenth: Constant Development: The economic and social development that meets the needs of 
the present generation without affecting the needs of the future generations throughout 
the protecting the environmental systems and the rationale use and the natural 
substances. 
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Eighteenth: The Environmental Impact Assessment: Environmental feasibility and analyzing study 
for the proposed projects that their construction and activities may affect the human 
health and safety of environment now and in the future in order to protect it.  

Nineteenth: Balance water: The water exists in the oil tankers. 
                

 
Chapter Two 
The Ministry 

 
Item-3 
First: The ministry performs the following tasks: 

1. Proposes the state policies for the protection of the environment from the                     pollution 
and work on improving its quality and present them to the council to             pass them to the cabinet 
to approve them. 
2. Prepares the rules and regulations related to the environmental restrictions and supervises the 
appropriate implementation of them. 
3. Prepare the annual, medium and long term plans to protect and improve the environment. 
4. Coordinate the activities of the ministries and parties related to environment protection and follow 
up their activities. 
5. Express points of view in Iraq’s Arabic, regional and international relations in the regard to the 
protection and improvement of the environment and follow up the activities in this field. 
6. Studying the Arabic, regional and international agreements, treaties and protocols to join them in 
coordination with the related Iraqi ministries and follow their implementation.  
7. Propose the annual financial budget of the ministry. 
8. Study the environmental issues and problems and take the appropriate decisions regarding them. 
9. Monitor the current and proposed natural resources and rationalize their use to achieve the 
constant development in coordination with the related ministries and parties.   
10. Continue the assurance of the safety and improvement of the environment throughout running 
the tests related to the environmental polluted elements and the influential factors on the 
environment in coordination with related ministries and parties. 
11. Run the environmental surveys in coordination with the related ministries and parties. 
12. Express opinion regarding the suitability of the projects locations from the environmental side 
and put down the regulations for these locations in coordination with the related ministries and 
parties. 
13. Prepare, publish and encourage studies and researches related to the environment protection and 
improvement. 
14. Identify the environmental subjects that can be studied by the researchers and higher studies 
students in the universities, institutions and the scientific institutions in coordination with the related 
parties and contract on implement them. 
15. Coordinate and cooperate with institutions of the ministry of higher education and scientific 
research and the other ministries and other parties in regard to the environmental researches and 
studies and open an environmental research center in the ministry. 
16. Work on dissemination of the environmental awareness and culture and activate the role of civil 
society in this field. 
17. Human capacity building through running and encouraging seminars and training courses related 
to environment protection and improvement. 
18. Prepare an annual report on the environment condition in Iraq to be presented to the cabinet. 
19. Safeguarding the natural and cultural legacy in coordination with the related parties. 
20. Studying the reports regarding the environmental impact assessment that are presented by the 
responsible parties on the current and future projects and approve or reject them according to 
regulations to be issued for this purpose. 
21. Work on protecting the nature and the nationally registered natural sites in coordination with 
related ministries and parties. 
22. Constructing and managing the natural reserves. 
23. Preparing and updating environmental data bases. 
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24. Depend on the consultancy offices and parties and laps in preparing the reports of the 
environmental impact assessment and run studies, analysis and measurements in the area of 
environment according to conditions put by the ministry and issued with instructions. 
25. Take the required procedures to protect human and the environment from the dangers of the 
ionic radiation. 
26. Put the foundations for the proper management of the biological and chemical substances and 
the dangerous and harmful Wastes. 
27. Prepare projects of rules, systems and instructions related to the environment protection and 
improvement and provide consultancy regarding the legislations related to environment proposed by 
other parties. 
28. Coordinate with international organizations and civil society organizations and women 
organizations in the field of environment protection and improvement. 

 
Second: The ministry has the moral characteristic and the financial and administrative independence 
represented by the minister or who represent him. 
 
Third: The central lab in the ministry center is considered the authorized lab for the environmental 
laboratory tests. 
 

 
Chapter Three 
The Minister 

 
Item-4 
First: Apart from the specializations and authorities awarded to the minister according to the other 
legislations, the minister performs the following: 

a. Presents the projects of the state policies and plans related to environment protection to the 
council and then to the cabinet. 

b. Take the right decisions related to the monitoring of the implementation of rules and regulations 
related to environment. 

c. Form the specialized technical committees required for the implementation of the policy and aims 
of the ministry and identify its missions. 

d. Contract with specialized persons and the natural or moral committees to contribute in solving the 
environmental problems. 

 
Second: The minister can award the natural and moral persons who present distinctive efforts in the 
area of protecting and improving the environment, encouragement incentives according to regulations 
issued for this purpose. 
 
Third: The minister can delegate some of his authorities to minister deputies, directorates’ directors, 
and departments’ directors in the directorates, chairmen of the governorate or regional councils. 
 
Fourth: The minister or who represent him will represent Republic of Iraq in the area of environment 
protection and improvement on the regional and the international levels. 
    
             

Chapter Four 
The Council 

 
Item-5 According to this law, a council to be formed called (Environment Protection Council) follows 
the ministry and represented by its chairman or who represent him. 
 
Item-6 
First: The council consists of: 

a. The minister of environment-chairman. 
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b. Deputy minister for technical affairs-deputy chairman 
c. Director general from the ministry- member and a reporter. 
d. A representative from each of the following, on condition that he                                  should be in 

the rank of director general at least and from an                                         organization or a party 
that is involved in the environment protection                            and have experience in this field-
member: 

 
1. Ministry of municipalities and public work. 
2. Ministry of Planning and development cooperation. 
3. Ministry of higher education and scientific research. 
4. Ministry of interior. 
5. Ministry of agriculture. 
6. Ministry of health. 
7. Ministry of industry and minerals. 
8. Ministry of sciences and technology. 
9. Ministry of electricity. 
10. Ministry of water resources. 
11. Ministry of Oil. 
12. Ministry of transportation. 
13. Ministry of Tourism and antiques. 
14. Mayoralty of Baghdad. 
15. Ministry of foreign affairs. 
16. Ministry of education. 
17. Ministry of trade. 
18. Ministry of labor and social affairs. 
19. Ministry of culture. 
 20. Ministry of housing and construction. 

 
e. An expert in environment protection nominated by the minister. 
f. A specialized employee from the ministry nominated by the minister- council secretary. 

 
Second: The council can host any of the experts or representatives from the state, mix, private or 
cooperative sectors to listen to their opinions or ask them about the environmental issue in the party 
they represent without having the right to vote. 
  
Third: The chairman of the council can replace the inactive members. 
 
Item-7 
First: The council meets at least once every two months by an invitation from the chairman or who 
represents him.  
Second: The quorum is achieved in the meetings when half of the members attend.   
Third: The recommendations are approved when the majority vote for them and when the number of 
votes is equal, then the part that the chairman voted for prevails.  
Fourth: The council’s recommendations that are approved by the cabinet are obligatory and the related 
parties should comply with them. 
 
Item-8 In order to achieve its aims, the council performs the following: 
First: Provide consultancy in the environmental issues that are presented to it. 
Second: Provide points of view about the environmental side of the plans,                                 projects 
and national programs prepared by the related (ministries and                          parties) before they are 
approved and coordinate to follow up their                                implementation. 
Third: Coordinate with related (ministries and parties) in preparing the local programs related to the 
nature protection and follow their implementation. 
Fourth: Provide consultancy in the Arabic and international relations related to environment.   
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Fifth: Provide consultancy in the national plan and the ministry’s emergency plans and environmental 
disasters. 
Sixth: Coordinate the activities of the related (ministries and parties) involved in environment 
protection and evaluate their performance.   
Seventh: Provide consultancy in the in the legislations related to environment and its projects. 
Eighth: Evaluate the performance of the governorates councils. 
Ninth: Form committees out of its members to look into certain issues and present their 
recommendations for the council. 
Tenth: Coordinate with the related (ministries and parties) in preparing lists of the national (natural 
and cultural) legacy locations and nominate for the for the international legacy list.  
Eleventh: Provide consultancy in the annual report about the environment status in Iraq before passing 
it to the cabinet. 
Twelfth: Recommend to amend the environmental laws, systems and instructions when necessary. 
 
 

Chapter Five 
The Governorate or Regional Councils 

 
Item-9 According to this law, a council is formed in every governorate or council called (the 
environment protection council in the governorate or region) chaired by the governor or the region’s 
governor and follows the council. 
 
Item-10 
First: The council forms a council in every governorate or region and membership of the 
environmental related parties in the governorate or the region according to regulations issued by the 
council.   
Second: The governorate or the regional council can host any of the experts or the representatives of 
any state, mix, private and cooperative sectors to listen to his opinion or ask him about the 
environmental issues related to the party he represent without having the right to vote. 
 
Item-11 
First: The governorate or regional council meets at least once a month by an invitation from the 
chairman or who represent him. 
Second: The quorum is achieved in the governorate or regional council meetings when two thirds of 
the members attend. 
Third: The decisions in the governorate or regional council are taken by majority of the attendance of 
the members and when the number of votes is equal, then the party that the chairman vote for prevail.    
Fourth: The minutes of the meetings of the governorate and regional council are presented to the 
council monthly for information or approve them according to the authorities awarded to the council. 
 
Item-12 The governorate or the regional council, in order to achieve its aims, practices the following: 
 
First: Follow up the implementation of the decisions related to the governorate or the region. 
Second: Express opinion in the environmental problems in the governorate or the region. 
Third: Propose the environment protection plans and follow up their implementation inside the 
borderlines the governorate or the region and present periodical reports on the environmental activities 
and situation in the governorate or the region and present them to the council.   
Fourth: Coordinate between the activities of the related parties to the protection of environment in the 
governorate or the region and evaluate their performance. 
 
            

Chapter Six 
Environment Protection Rules 

 
Part One 
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General Rules 
 

Item-13 The planning parties in the state are committed to work on including the environmental 
protection consideration and fight against pollution and the rationale consumption of the natural 
resources and the consistent development in the development projects plan. 
 
Item-14 The parties that cause pollution as a result of their activities are committed to the following: 
First: Providing means and system to treat the pollution using environmentally cleaner technologies 
and operate them and make sure of their efficiency and handle the deficiency when happens and 
inform the ministry. 
Second: Provide measurement and monitoring machines for pollution and according to their nature 
and supply the ministry with results, and in case of unavailability, the tests would be done in the 
consultancy offices and parties and labs used by the ministry. 
Third: Build a data base related to environment protection and maintain it including the concentrations 
and pollution levels resulted by the party and according to its nature. 
Fourth: Work on the use of renewable energy technologies to reduce pollution. 
 
 
Item-15 
First: The owner of any project, and before starting the construction, should commit himself to present 
a report about the environmental impact assessment including the following: 

a. Evaluate the positive and negative influences of the project on the environment and the influence 
of the surrounding environment on the project. 

b. The proposed means to overcome or treat the elements of pollution to secure compliance to 
environmental rules and regulations. 

c. The urgent and possible pollution cases and the precautions required to take to prevent them from 
happening. 

d. The possible alternative of using a less damage technologies for the environment and rationalize 
the use of natural resources.   

e. Reduce the wastes and recycle them and reuse them whenever is possible. 
f. Evaluate the environmental feasibility study of the project and estimate the cost of the pollution in 

comparison with the production. 
 
Second: The technical and economic feasibility study for every project includes the report mentioned 
in (First) of this item. 
 
Item-16 The rules in the (15, 17, 30) are applicable to on the existing institutions and the extensions or 
rehabilitation of them.   
 
Item-17 The activities influencing the environment are prevented from practicing their work without 
granting an approval from the ministry. 
 
Item-18 The parties in charge of education and in all levels and the ones responsible for planning for 
the curricula and school texts should include the environmental subjects and sciences in all of the 
educational levels and work on the construction and development of the environmental socialized 
institutions to prepare qualified cadres for the environmental field.   
 
Item-19 All of the parties responsible for media and guidance should work on supporting the 
environmental awareness programs in all of the audio and visual media means and the media 
institutions should direct their state and private programs in a way to serve the environment protection.    
 
Item-20 All of the parties involved in culture should prepare programs and issue books, posters and 
periodicals that aim at developing the environmental culture.              
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Part Two   
Protecting Water from Pollution 

 
Item-21 The following are prohibited: 
First: Charging any house, industrial, agricultural or service liquid wastes into the surface water and 
ground water or the Iraqi territorial waterway only after doing all of the required treatments for them 
in a way that comply to the national environmental legislations and the concerned international 
agreements that are compulsory to Iraq and that includes all kinds of drainages, whether continuous or 
temporary and take all the required procedures to prevent the pollution from getting to naval area 
through land whether through water, air, cost, ships or airplanes. 
Second: Connect house sewers and other industrial activities to the storm water network.  
Third: Discharge the solid wastes, animal wastes or their organs to the water resources. 
Fourth: The use of toxic substances and explosives in fishing and hunting the water animals and birds. 
Fifth: Discharge the oil wastes, fuel wastes or the balance water in the oil tankers to the internal 
surface water or the Iraqi territorial waterways, whether the discharge was from static stations or 
mobile resources or from the leakages resulted from loading operations. 
Sixth: Any kinds of works that leads to the pollution of the surface water resources resulted from the 
use of their banks only after granting an approval from the related authorities. 
Seventh: Any kinds of work that leads to the pollution of the naval area resulted from the exploration 
or exploitation of the regional sea bed and its soil and the reef including preventing accidents and 
dealing with urgent pollution incidents which causes damages in the naval environment and comply to 
the national legislations and the rules principals of the international law.  
 
 

Part Three 
Protection of Air from Pollution and Lessening the Noise 

 
Item-22 The following are prohibited: 
First: The appearance of smoke, gasses or particles resulting from any production activity or the 
burning of fuel and smelt in the air without doing the necessary procedures so that guarantees its 
match to the national environmental laws. 
Second: The use of engines or vehicles which produces smoke higher than the allowed limits in the 
national environmental laws. 
Third: Burning the solid Wastes should be done in the allocated places decided by the parties 
concerned according to a secure environmental standard. 
Fourth: Doing any drilling works, digging, building or demolishing which result in raw material, 
debris unless taking the necessary required precautions for storage and secure transport to avoid the 
flying of such particles. 
Fifth: Practicing any activity which produces any electromagnetic non-ionic activated by the main 
transmitting stations, the towers and the mobiles antennas. All should adhere to the rules and 
instructions issued by the ministry of environment for the purpose. 
 
Item-23 It’s forbidden to exceed the allowed limits of noise when operating machines, equipment, 
horns, loud speakers, for all activities. The parties concerned which are responsible for issuing licenses 
should take into consideration the volume of noise in one area within the allowed limits according to 
the limitation issued by the ministry. 
 
 

Part Four 
Protection of Soil 

 
Item-24 The following are prohibited: 
First: Any activity which leads directly or indirectly to harm the soil or polluting it in a way that lessen 
its productivity and on the nutrition series or the beautification aspects. All should adhere to the 
applicable laws. 
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Second: Changing the agricultural land’s type to residential, industrial, commercial or service. All 
should adhere to the applicable laws. All should keep to the basic designs of the urban areas, 
protecting the lands from the urban crawling. All architectural planning offices should inform the 
ministry in advance about the changes in the land’s type providing the necessary justifications in order 
to get the approvals. 
Third: Any activity which will harm the areas of land or the plantation cover in any area which may 
lead to deserts or deforming the natural surroundings unless getting the necessary approvals from the 
concerned parties. 
Fourth: Deforming, demolishing or harming the natural cultural or traditional sites recorded in the 
ministry’s register prepared for the purpose in collaboration with the concerned parties. 
Fifth: The disposal of solid waste randomly. All should be thrown in the places allocated for the 
purpose. 
 
 

Part Five 
Protection of the Living Diversity 

 
Item-25 It’s forbidden to do the following: 
First: Causing any harm to the living categories in their places. 
Second: Fishing or hunting birds or wild animals which are under threat of disappearance or trading 
with them. 
Third: Fishing or hunting, killing or transporting birds or wild animals and water creatures including 
the migrating birds which use the Iraqi lands as rest spots or putting eggs and used as a place for 
increase. 
Fourth: Ending, harming rare plants , medical plants, perfume plants and wild ones which are used for 
scientific, medical industrial purposes and to be dealt in trade or to deal with their seeds. All should 
adhere to the applicable laws. 
Fifth: Cutting old aged trees (30 years and above) in general places within towns. Such cutting should 
be approved by the governorate council head. 
Sixth: Cutting woods or forests trees should be done after getting approvals of the concerned parties. 
Such parties will grant approvals according to their knowledge of the annual productivity per acre. 
Seventh: Entering new species of animals or plants of all types to the environment. It should be done 
after getting approvals from concerned parties. 
Eighth: Performing inheritance engineering procedures which may harm the environment and living 
creatures. 

Part Six 
Management of Dangerous Wastes and Materials  

 
Item-26 The ministry will organize in collaboration with the concerned parties a national record of the 
dangerous chemical material used in Iraq in addition to the dangerous wastes. 
 
Item-27 It’s forbidden to do the following: 
First: The spray or use the pests killers materials or any other chemical components for agricultural or 
general health purposes or other purposes unless adhering to the environmental applicable rules and 
regulations which will guarantee that human beings or other environment elements won’t be exposed 
directly or indirectly at the current or future time to their harmless effects. 
Second: Transport, circulating, entering, burying, drowning, storing, or disposing the dangerous or 
radioactive wastes. Such procedures should be done in a safe environmental method after getting the 
official approvals.  
Third: Transport, producing, circulating, importing, storing, the dangerous materials unless all the 
necessary precautions mentioned in the valid laws, regulations and instructions which guarantees any 
happenings of environmental harms. The owner of an establishment or company or any activity should 
inform the ministry of any disposal which occurred (under force) to the environment for the dangerous 
materials or products and take the necessary measures to avoid the consequences. 
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Fourth: The entry of any dangerous wastes or radioactive materials from other countries to the Iraqi 
territories or skies or seas unless a prior notification and necessary official approvals. 
Fifth: Starting any activity for the treatment of dangerous wastes unless licensed by the official 
concerned parties taking the ministry’s point of view. Disposal of such items should be done according 
to norms and conditions decided by instructions issued for the purpose which will guarantee that no 
incidents will happen to harm the environment. 
 
 

Part Seven 
The Protection of the Environment from the Pollution Resulting from the Discovery and 

Production of Oil and Natural Gas 
 

Item-28 The concerned parties should do the following: 
First: Taking all the necessary procedures which will prevent the harms and dangers which occur as 
result from exploring, drilling for oil and gas taking the necessary precautions and measures to protect 
the soil, air, water, and groundwater basin from any contamination or destruction. 
Second: Taking the necessary measures for the disposal of the accompanying salty water for the 
production of crude oil in safe environmental ways. 
Third: It is forbidden to spill oil on the earth surface or injecting it in the earth layers which are used 
for human and agricultural purposes. 
Fourth: Providing the ministry with the information about fire causes, explosions, breakings, leakages 
of crude oil and gas from the wells openings, transporting pipes and the measures taken for the 
treatment. 
 
 

Chapter Seven 
The Environmental Monitoring  

 
Item-29 All affecting activities should be under the environmental monitoring. All parties doing such 
activities should fully cooperate and provide the necessary facilities for the environment monitoring 
teams to do their tasks including the entry to the work sites. 
 
Item-30 The owner of an activity or the official responsible for the establishment under the 
environmental monitoring should keep a record to register the effect of the activity on the environment 
according to instructions issued by the ministry. The ministry will show the register sample, the data 
required to be written. The environment monitoring teams will supervise and follow up the register 
data. 
 
Item-31 
First: The minister will nominate (the environment monitor) to execute the law and supervising all the 
influencing activities on the environment. He will write the monitoring minutes and send them to the 
ministry to take the necessary measures. 
Second: The environment monitor will have the discipline role helped by environmental police 
throughout performing his duties. He has the right to enter the facilities and the activities under 
environment monitoring during and after official work time. 
Third: Before starting work, the environment monitor will swear the legal oath before the court of 
appeal in the area he is working in: 
((I swear by THE ALL MIGHTY GOD that I will do my job honestly and promise to keep the 
secrecy of the information I see owing to my official work)) 
 
Item-32 Civil society organizations and persons can inform the ministry about the activities and 
harmful practices to the environment. 
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Item-33 Environment Police Force will be established and formed to guarantee the application of the 
legal procedures mentioned in this law. The skeleton and functions will be decided by a law issued for 
the purpose. 
 
 

Chapter Eight 
The Environmental Protection Cash Box  

 
Item-34 According to this law, an environment cash box is established whose funds are regarded as 
general money and has moral character, financial and administrative independence 
 
Item-35 The ministry will run financial and administrative works of this cash box through establishing 
the management council by a ministerial decision. This council will run the box and spend money 
from; the decisions of this council are shown to the minister for approval. 
 
Item-36 The box income comes from the following resources: 
First: The funds allocated by the government from the general budget. 
Second: Donations added to this cash box 
Third: Penalties and compensations agreed on and sentenced to for the damages caused to the 
environment. 
Fourth: The assistance coming from the Arabic countries and organizations and also from regional and 
international organizations for the environment protection which the ministry accepts. 
Fifth: The fees collected by the box for the services offered by the ministry. 
 
Item-37 Expenditures from the cash box for the fields that helps the ministry perform its functions that 
are mentioned in this law and for cases that no funds are allocated to in the annual financial budget for 
the ministry. 
 
Item-38  
First: The minister in collaboration with the ministry of finance issue the special instructions for the 
cash box 
Second: All financial cases of the cash box are monitored by the financial audit. 
 
 

Chapter Nine 
Motivations 

 
Item-39 The ministry will establish motivation system in collaboration with the ministry of finance 
which the ministry can offer to natural and moral persons who did works or projects that target to 
protect the environment. 
 
Item-40 The system of motivations mentioned in the previous article should be submitted to the 
ministers’ cabinet for approval. 
 
 

Chapter Ten 
Responsibilities and Compensations for Damages 

 
Item-41  
First: Every person will be regarded responsible for his personal actions, or his negligence or any act 
from any person under him or supervision or control from persons or fellows and whose violations for 
laws and regulations and instructions that caused harm to the environment. He is obliged for 
compensation and removes the harm, return the condition as it was before the damage occurrence 
through his special means and within the given time by the ministry and according to its conditions. In 
case of his negligence or refusal doing it, the ministry can after notifying him take the necessary 
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measures and procedures to eliminate the harm. The person who did the harm will be responsible for 
all the expenses for this purpose in addition to the administrative costs taking into consideration the 
following norms: 

A- The contaminated material danger degree ( all types) 
B- B- The affect of pollution on the environment whether at present or future. 

Second: The responsibility of the person who caused the damage and his violation for item First is 
supposed. 
Third: The Iraqi civil law will be applied in regard to responsibilities that was not mentioned in 
sentences of this law. 
Fourth: Civil society organizations and persons who were harmed can submit their cases to remove the 
damage and ask for compensation according to item (first) of this article. 
Fifth: The expenses of pollution elimination will be deposited in the cash box until being used in the 
pollution treatment. 
 
 

Chapter Eleven  
Fines and Penalties 

 
Item-42  
First: The minister or whom he authorizes warn any facility or project or any other party or source that 
polluted the environment to eliminate the influencing factor which is harming the environment in a 
maximum period of ten days from the notification date of the warning. If they didn’t obey, the 
minister has the right to stop work or close it or temporary closure for a period maximum 30 (thirty 
days) which can be extended until pollution treatment is done. 
Second: The minister or whom he authorizes whose position is not less than a director general taking 
into consideration the laws found in item (first) of this article to impose the fine of 1000000 (One 
million) I.D minimum and 10000000 (ten million) I.D maximum repeated each month until removing 
the violation for those who violate this law or regulation or instructions issued accordingly. 
 
Item-43  
First: Without violating any fiercer punishment indicated by this law, regulations, instructions and 
information issued accordingly, can be imprisoned for three months minimum or payment of a fine 
1000000 (One million) I.D minimum and 20000000 (twenty million) or both punishments. 
Second: The punishment can be doubled in case the violation is repeated. 
 
Item-44 The violator for second , third and fourth of article (27) of this law will be punished by 
imprisonment, returning the materials or dangerous garbage or radioactive to their origin or disposing 
them in a safe method together with compensation. 
  
 
 
 
 
 

Chapter Twelve  
Final Laws 

 
Item-45 The formations of the ministry will be decided by the ministry and issued by the ministers’ 
cabinet. 
 
Item-46 The current facilities will be given a period of three years from the date of validity to 
organize its current position according to the articles of this law. The minister can extend it one year 
more when necessary after seeing the seriousness in the procedures taken to execute this law. 
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Item-47 Law No. 3 of 1997 is cancelled and the rules , regulations and instructions issued accordingly 
will stay valid which does not contradict with this law until issuing a replacement or canceling it. 
 
Item-48 Regulations, instructions and information can be issued to facilitate the execution of this law. 
 
Item-49 This law will be applied after (60) days of publish in the official newspaper. 
 
REASONS FOR ISSUING THE LAW 
Because of the importance which the legislation gave to the individual to live in a clean, safe and 
stable environment, obliging the government to protect the environment and living diversity and 
protecting them and in order to preserve the natural resources so that health, prosperity, continuous 
development and spreading the environmental awareness and in harmony with the importance of 
international cooperation in the execution of international environmental principles and to eliminate 
the environmental pollution because of wrong practices and in order to reinforce the execution role of 
the application of decisions and following up the procedures that will protect the environment and its 
improvement. It gave the persons a bigger role and it gave the organizations that had no polluting 
activities to the environment such as the civil society organizations in the participation taking 
environmental decisions in their participation in environmental decision making , raising the 
administrative levels of the executive environmental formations and to gradate the penalties judgments, 
this law is issued. 
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Introduction 
 
This manual is written for staff of Ministry of Water Resources who will be getting started with 
ArcGIS to manage their information or collected data effectively, however, the introduced operation 
method is only a part and not covered full functions of it. It will take time to learn ArcGIS, building 
and management of database and it seems quite hard to introduce all functions in such a short period 
of this study. We hope you will start ArcGIS and be getting used to the operation in future. 
We will introduce some useful information to learn more about ArcGIS by yourself in Chapter 4 
complementarily and Satellite image analysis report is also attached at the end of this manual for your 
reference. 
 

1  General Description of GIS 
 

1-1  What is GIS? 
 
Geographical Information System (GIS) is a computer system for capturing, storing, checking, 
integrating, manipulating, analysing and displaying data related to positions on the Earth's surface. 
Typically, a GIS is used for handling maps of one kind or another. These might be represented as 
several different layers where each layer holds data about a particular kind of feature. Each feature is 
linked to a position on the graphical image on a map and a record in an attribute table. 
A GIS integrates hardware, software, and data for capturing, managing, analyzing, and displaying all 
forms of geographically referenced information. GIS allows us to view, understand, question, interpret, 
and visualize data in many ways that reveal relationships, patterns, and trends in the form of maps, 
globes, reports, and charts. A GIS helps you answer questions and solve problems by looking at your 
data in a way that is quickly understood and easily shared. GIS technology can be integrated into any 
enterprise information system framework. 
 

1-2  What is ArcGIS? 
 
ArcGIS is the most widespread GIS software in the world and it has a high quality of mapping and 
special analyzing functions. ArcGIS desktop has three levels depending on the functions as follows 
and this manual is written for ArcView user. 
 

• ArcView: ArcView has basic editing and geoprocessing functions moreover mapping, data 
management, analysis. 

• ArcEditor: ArcEditor has higher quality of editing functions in addition to full function of 
ArcView. 

• ArcInfo: ArcInfo has the highest quality of three levels and has advanced tools of data 
management and analysis in addition to full function of ArcView and ArcEditor. 
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All of these three licenses consist of following three applications and available tools are deferent from 
each level. 
 
(1) ArcCatalog 
ArcCatalog is the application for managing your spatial data holdings, for managing your database 
designs, and for recording and viewing metadata. 
 
(2) ArcMap 
ArcMap is used for all mapping, editing, and layout tasks, as well as for map-based analysis.  
 
(3) ArcToolbox 
ArcToolbox is used for data conversion and geoprocessing. 
 
Using these three applications together, you can perform any GIS task, simple to advanced, including 
mapping, data management, geographic analysis, data editing, and geoprocessing. 
 

1-3  Data Format - Shapefile and Geodatabase - 
 
Vector model and Raster model are the basic models stored the spatial digital data. Vector model has a 
coordinate value (e.g. x and y) and describes geographic features as point, line, and polygon. Raster 
model describes the futures as pixels and its accuracy depends on the size of each pixel. 
 
A Shapefile is a digital vector (non-topological) storage format for storing geometric location and 
associated attribute information. The Shapefile format is created by ArcView and can be used by 
ArcView, ARC/INFO, ArcGIS and other widely used GIS software.  
A Shapefile stores map (geographic) features and attribute data as a collection of files having the same 
prefix. 

Geodatabase is the common data storage and management framework for ArcGIS. It combines "geo" 
(spatial data) with "database" (data repository) to create a central data repository for spatial data 

ArcInfo 

ArcEditor 

ArcView 

Each license level provides additional 

GIS functionality as you move from 

ArcView to ArcEditor to ArcInfo. 
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storage and management. It can be leveraged in desktop, server, or mobile environments and allows 
you to store GIS data in a central location for easy access and management. There are three types of 
geodatabase, first and second are personal geodatabase and file geodatabase, which are allowed one 
user to access, third is ArcSDE geodatabase, which is allowed multiple user to access. Outline of three 
types is as follows. 
 
(1) File Geodatabases—Stored as folders in a file system. Each dataset is held as a file that can scale 

up to 1 TB in size. This option is recommended over personal geodatabases. 
(2) Personal Geodatabases—All datasets are stored within a Microsoft Access data file, which is 

limited in size to 2 GB. 
(3) ArcSDE Geodatabases—Stored in a relational database using Oracle, Microsoft SQL Server, IBM 

DB2, or IBM Informix. These multiuser geodatabases require the use of ArcSDE and can be 
unlimited in size and numbers of users. 

 
File Geodatabase is newly introduced in ArcGIS 9.2 version and provides better performance than 
Personal Geodatabase.  
 
As mentioned above, Shapefile consists of a collection of files. If one of a collection of the files is 
missing the map will not be shown properly, so it is more appropriate to manage your data by 
ArcCatalog or export it to Geodatabase format. You can create both of geodatabase and shapefile 
formats by ArcCatalog. 
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Chapter 1  Maps and Layout 
 
Notice the data to be used in this manual is stored in C:¥ Iraq and the target is ArcView Single licence 
user. 
 

1-1  Introducing ArcCatalog 
 
ArcCatalog is a tool for browsing, organizing, distributing and documenting an organization’s GIS 
data holding. 
 
First, start ArcCatalog and show the data.  
 

1-1-1  Start ArcCatalog 
 
(1) Click the Start button on the taskbar. 
(2) Point to Programs to display the Programs menu. 
(3) Point to ArcGIS. 
(4) Click ArcCatalog 
 
 
 
 
 
 
 
 
 
 

1-1-2  ArcCatalog and Explore 
 
(1) Right click on the Catalog on the left side of the ArcCatalog window and connect the folder of 

“South Jazira”. 
(2) Open Explore and show the same data on explore window.  
 
A shapefile dataset (.shp) is stored in a folder, is composed of geographic features and their attributes, 
and contains a single feature class. Points, lines, or polygons (areas) represent geographic features in a 
shapefile.  
An individual shapefile is actually a collection of files as described above that must be moved or 
distributed as a group otherwise the shapefile can be unusable. ArcCatalog can manage these files at 
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once but you have to choose each files individually on explore, therefore, it is appropriate to use 
ArcCatalog to manage files. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

↑ArcCalalog 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

↑Explore 
 
 

One Shapefile 
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1-1-3  Viewing the Data in ArcCatalog 
 
The Catalog tree on the left side of the ArcCatalog window is for browsing and organizing your GIS 
data. The contents of the current branch are displayed on the right side of the Catalog window. 
 
 
 
 
 

 
 
 
 
 
 

 
 
If you select a data in Catalog tree, you can view it in 
several ways, depending on the tab of the right 
window that you choose.  Each tab has a toolbar 
associated with it that allows you to modify how you 
see your data. As the examples above, when you 
select the geography at the bottom of preview 
window, geography data will be shown on the 
preview window, on the other hand, when you select 
the table, attributed table will be shown on the 
window. 
 

1-2  Introducing ArcMap 
 
ArcMap is the tool for creating, viewing, querying, editing, composing, and publishing maps. 
 
First, start ArcMap and show the data.  
 

1-2-1  Start ArcMap 
(1) Click the Start button on the taskbar. 
(2) Point to Programs to display the Programs menu. 
(3) Point to ArcGIS. 
(4) Click ArcMap 
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1-2-2  Add the Data to ArcMap 
 
(1) Click     and add the data  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
You can change visible or invisible of each item you added 
to TOC with checkbox of each layer. 
 
 

1-2-3  Exploring a Map 
You can explore a map in several ways.  The Tools toolbar contains frequently used tools, ① to ⑤ 
as shown below, that let you navigate around the map, find features, and get information about them. 
 
 
 
 
 
 
 
 
 

Data Flame 

Table of Contents (TOC) 

Layer 

Map View 

Click 

① 

←Visible 
 
 
←Invisible 

② ③Zoom in and out Map’s full extent Identify Features 

④ Map scale ⑤Add the data 
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1-2-4  Changing the way features are drawn 
 
Add the data of Villageboundary_south from Iraq.mdb to your 
TOC. 
 
(1) Right click on the layer in the TOC and click properties. 
You can use this dialog box to inspect and change a wide 
variety of layer properties, such as changing layer names, size 
or colours of symbols, and labelling. 
 
 
 
(2) Click the Symbology tab on the Properties dialog box. 
 
You can change the colour of 
features, categorize several 
attributes, or show Charts on 
your map with this tab. When 
you create a map of continuous 
variables such as household, 
per capita income, etc. you 
often wish to display them in 
categories. In that case, this 
dialog box is useful. 
 
(3) Click the Labels tab on the Properties dialog box. 
 
1) You can show the label of 
the features when you check 
the “Label features in this 
layer” and select Label field, 
then change the font or 
colour of labels with text 
symbol. 
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Easier way to add labels to a 
map is to right click on the 
layer and click label features.   
 
 

 
 
(4) Map Layout 
 
1) Click View and click Layout view 
If you want to print your map or export the data to other type of 
files, change the map view to “Layout view”. 
In Layout view you can change the shape and position of the data frame on the page, add map 
elements such as scale bars, title of the map by text, legends to the map, etc. and change the page size 
and orientation.  
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

Field 

Page Data Flame 
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(2) Adding the map elements 
You can add the map elements to make the map easier to read and more visually attractive. 
1) Right click on the data flame and click properties. The data flame properties dialog box appears. 
First you confirm the coordinate and map unit on 
General and Coordinate System tab. 
You can change the map unit on General tab and 
check the map projection on Coordinate System tab. 
In Iraq folders, map unit of the data is set up as 
meters and coordinate system is set up as WGS 84 
UTM 38N.  
If you want to show the map grid, click Grids tab 
and set up the properties. 

 
(3) Save as ArcMap Document 
You can save this map layout as an Arcmap document. 
 
Click File > Save As > Save as type >ArcMap Documents 
Note; 
You can see the 
information of the data 
source in Source tab on 
the layer properties, such 
as data type, location, 
geometry type, and so on.  
If you change the 
location of data source 
after you created your map as ArcMap document, you have to set data source again, and otherwise the 
layer will not be shown properly on your map. In other words, the layer will be shown rightly if the 
location of data source is exactly the same as before even the name of drive. When you will receive 
GIS data including ArcMap Documents created on other computer, you have to set every data source 
again on your computer because the location of the data source might be different. 
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Chapter 2  Create and Edit the Data 
 

2-1  Edit the Data 
 
(1) Add the Editor toolbar to ArcMap.  (View > Toolbar > Editor) 
 
 
(2) Set Selectable layers 
Village boundary_south.shp is edited in this chapter and you can set selectable layers before editing if 
there are some layers on your map. 
 
 
 
 
Selection > Set Selectable Layers 
 
 
 
 
 
 
 
 
 
 
 
(3) Start Editing 
Click Editor and choose Start Editing 

 

 
If there are some folders or database on 
your map, right dialog box will appear 
and you can select the data source to be 
edited and click OK. 
 
 
 
 

Note; 
All layers will be selected if you don’t set up this command and you may select the layer you don’t 
want to edit.  
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Editor Toolbar  
Task (Left) :taskes in this 
list work with a sketch 
drawn with the sketch 
construction tools on the 
tool palatte. 
 
Target (Right): the layer 
to which new features 
will belong. 
 
 
 
Snapping  
The process of moving a feature to coincide exactly with coordinates of another feature to within a 
specify snapping distance or tolerance. 
Settings in ArcMap Editor’s Snapping Environment window and Editing Options dialog box that help 
you establish exact locations in relation to other fuatures.  You determine the snapping environment 
by setting a snapping tolerance, snapping properties, and a snapping priority. 
During ArcMap editing, the order in which snapping will occur by layer. You can set the snapping 
priority by dragging the layer names in the Snapping Environment window to new locations. 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
You can also edit the attribute table with editor tool. If you want to change the name or value of the 
field, double crick the cell and type the value. 
 



G - 29 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Click Editor and choose Save Edits when you want to save the edit and then choose Stop Editing when 
you finish editing. 
 

2-1-1  Join Tables 
 
The Village Boundary.shp doesn’t have a village name data and excel file of village-1 has a village 
name and the number.  Both numbers of the shapefile and excel file should be exactly the same if you 
want to join both data. 
In this case, you can combine a text file on village boundary with a village boundary shapefile based 
on the same number fields and create new data. 

 
 
 

Double Click 

Join 

Shapefile 

Excel file 
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(1) Excel to CSV file 
 
We will convert Excel file to CSV file to combine with shapefile. 
 
Open excel file of village-1 and Click File > Save as a file > Select CSV as a file type > Click Save 
 
The following window will appear and Click Yes 
 
 
 
 
When you close the excel file, following window will appear and Click Yes 
 
 
 
 
Then the following window will appear again and Click Yes. now CSV file can be saved. 
 
 
 
 
 
Open ArcMap and add Village Boundary.shp to TOC > Click Attributes Tables > Show Tables > Click 
Options > Click Join and Release > Click Join 
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Click OK after set up. 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Choose the filed in the layer that 
the join will be based on. 
Here “number_” will be selected. 

Choose the table to join to this 
later, or load the table from disk. 
Here “village-1” will be added. 

Choose the field in the table to 
base the join on. 
Here “number” will be selected. 

Choose village-1.csv
and click Add 
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Both data were combined based on the field of “name”. However this is temporary combined table 
data on ArcMap so if you want to save the data permanently you have to export the table to new 
shapefile. 
 
Right click on Village Boundary layer > Data > 
Click Export Data  
 
 
 
 
 
 
 
 
 
 
 
 
The right window will appear select coordinate 
system and location of the output feature file to 
be saved. 
 
 

You can save the feature type as 
shapefile or geodatabase ,so select the 
type and Click Save 
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Chapter 3  Data Management 
 
3-1  Management of GIS Data 
 
Several types of data can be analyzed and managed in ArcGIS and it needs to manage all data 
systematically. 
GIS data will be located in any folder called “workspace” and it will be managed on ArcCatalog. 
Workspace will also store files in progress and collected data so it is very important to identify the 
significant files on your workspace. You may make some errors during GIS analysis and save files 
each time you try to edit. It means error or unnecessary files will be accumulated in your computer and 
then you will confuse which is the latest file or necessary data. Therefore, file name or name of 
workspace is quite important to avoid future confusion and manage data smoothly. Error files shall be 
deleted when you find it is not necessary for your further analysis.  
ArcCatalog is a main application to manage workspace and dataset systematically.  
 

3-2  Data Management by ArcCatalog  
 
Data set and workspace were managed systematically by 
ArcCatalog. 
 
(1)  Creation of new Workspace 
 
Right click any folders in the catalog tree to create new 
folder and data set in your workspace or copy data in other 
location to your workspace. 
Sub-folder also can be added to your workspace. 
 
(2)  Management of Workspace and Dataset 
 
You can copy or change the file name on right click of 
workspace or data set. (The data including all contents will 
be deleted when you delete workspace) If you want to 
move the workspace, you can just drag it. 
 
Right click on the item and click properties to check the 
information of the data, such as coordinate, field name, and 
data source, etc. 
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3-3  Creating Geodatabase 
 
The process to build a Geodatabase is to import existing data or make a new data set in the 
Geodatabase.  If you want to create a new feature class or data set, create empty feature class or data 
set first, then add features on ArcMap. 
 
(1)  Create new Geodatabase 
Right click on the folder you want to create the Geodatabase > Click New > Click Personal 
Geodatabase > 
 
You can overwrite the name of the database after you created the new Geodatabase. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

(2)  Import the existing data to your Geodatabase. 
 
Right click on the Geodatabase you created > Click Import > Click Feature Class (single) 
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2. Confirm the location in which the Output feature class will be created. 

3. Name the output feature class 

4. Click OK 

5. If the process was successful, this 
dialog box will appear and click 
Close. 
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(3)  Create new Feature Class 
 
Right click on the Geodatabase 
you created > Click New > Click 
Feature Class 
This should open a “New Feature 
Class” window (see the figure 
below.) 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

You have entry spaces for a “Name”, and a 
Feature Type. 
The default feature type will initially come up 
as point, but you could also select line or 
polygon as the default types, using the 
selection triangle to the right of the Feature 
Type block. 
 
 
 
 
Enter something descriptive for a Name and 
specify a Type of the data and Click Next 
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Select the coordinate system of the feature class. 
You can select from the existing data set or define 
new coordinate system. 
You can change the coordinate systems after you 
created the feature class. 
Data to be used in this manual is defined WGS 84, 
UTM 38N coordinate system as described above. 
 
 
 
 
 
 

The minimum distance separating all feature 
coordinates (nodes and vertices), and the 
distance a coordinate can move in X or Y (or 
both).  
You can set the value to be higher for data that 
has less coordinate accuracy and lower for 
datasets with extremely high accuracy.  
The default XY tolerance is set to 0.001 meters 
or its equivalent in map units and most of the 
time this default value is effective. 
 

 
Specify the data fields for the feature class. 
OBJECTID and SHAPE are typically defined by 
default for basic feature classes. You may add new 
fields that hold information about each feature to 
click the empty cells. You can add features after 
created new feature class. 
Click Finish and new feature class will be created. 
 
 
 

Default 
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The created feature class doesn’t have anything in it, (it is not inside a feature dataset) and you can add 
features on ArcMap. 
 
When you create database or shapefiles, it is important to confirm data source. You may acquire the 
same kind of data from different agencies and both data may not always the same. So confirmation of 
the data source and verify the accuracy is the important to build and manage the database and the data 
has to be managed that every person who can access the data can find the necessary data easily. 
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Chapter 4  Additional Information 
 
There are huge numbers of GIS websites these days and useful websites are listed in this chapter. 
 

4-1  Useful Website 
 
(1) Aster Product 
Aster Product web site is useful to get information or see examples of Aster projects. You will know 
how satellite image will be used for projects on several kinds of fields, such as environment, water 
resources, agriculture, disaster, etc. It has become much easier to purchase satellite image these days 
because the price is getting lower and penetration rate of the internet is getting higher all over the 
world. Some products such as Landsat images are available free of charge on the internet and you can 
download basic GIS data from web site all over the world. However, these data is often less accuracy 
and not recent data so it needs to be careful to use it. 
http://www.gds.aster.ersdac.or.jp/gds_www2002/index_e.html 
 
 
 
 
 
 
 
 
 
 
IMS Web site provides End-User service of search, processing and acquisition of ASTER data 
products. The products can be ordered by this website. 
http://imsweb.aster.ersdac.or.jp/ims/html/MainMenu/MainMenu.html 
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(2) Aster G-DEM 
The Ministry of Economy, Trade and Industry of Japan (METI) and the National Aeronautics and 
Space Administration (NASA) are collaborating on a project to develop ASTER Global Digital 
Elevation Model (ASTER GDEM), a DEM data which is acquired by a satellite-borne sensor 
"ASTER" to cover all the land on earth. The data is available to all users regardless of size or location 
of their target areas and anyone can download from the website free of charge. 
http://www.ersdac.or.jp/GDEM/E/index.html 
 
 
 
 
 
 
 
 
 
 
 
 
(3) ESRI online help 
 
If you have any questions about the operation of ArcGIS, you can receive internet consultation service 
which is free support from ESRI through the internet during the period of the product maintenance 
contract. You have to register your  as soon as possible after you installed the software and You can 
ask your questions personally to ESRI with this support and it would be helpful for you. 
 
The following is ESRI Japan’s online support page and we have to enter the login ID and Password to 
access support page. 
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The following page is for the Desktop help online and you can access by Help tab on ArcMap. 
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Attachment  Satellite Image Analysis Report 
 
The process of creating Land Cover Map for this study is attached as Satellite Image Analysis Report. 
 



G - 43 

Satellite Image Analysis Report 
on 

THE STUDY ON SOUTH JAZIRA IRRIGATION PROJECT IN REPUBLIC OF IRAQ 
 

September 2010 
ASIA Air Survey Co., LTD. 

1. Objective  
 

The main objective of the satellite image analysis is to prepare Land Cover Map to grasp the current 
conditions of whole Jazira area including north, east and south Jazira irrigation project area to review 
of F/S of South Jazila irrigation project. 
 
2. Analysis Area  

Whole Jazira Area including North, East and South of Ninevah Governorate in Iraq（about 
150km×100km） 
 
3. Analysis Perid  

28th May 2010 to 30th September 2010 
 
4. Analysis Data  

Following 11 Aster images were used for the analysis, because these sheens were observed recently 
and there was less variability among the observational date of each scene. 
 

ASTL1A 0905180803260905210242 ASTL1A 0910160808520910190171 
ASTL1A 0808190802450810220929 ASTL1A 0908310756360909030190 
ASTL1A 0808190802540810220930 ASTL1A 0908310756440909030191 
ASTL1A 0808190803020810220931 ASTL1A 0908220802480908250153 
ASTL1A 0910160808340910190169 ASTL1A 0908220802570908250154 
ASTL1A 0910160808430910190170  

 
 
 
 
 
 
 
 
 
 
 

2009.05.18

2008.08.19 

2008.08.19 

2008.08.19

2009.10.16

2009.10.16

2009.10.16

2009.08.31

2009.08.31

2009.08.22

2009.08.22

Observational date and 

Scene layout 

Figure 1  Scene layout of Aster data 
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5. Work Schedule  
5.1  Geometric Correction 
Ortho rectification has been done on each scene by GCP (Ground Control Point) acquired by 
topographic image from Aster G-DEM to make images to be a spatial data with geographical 
information. 
 
5.2  Preparation of Preliminary version of Land Cover Map and Mosaic Map 
1) Preliminary version of Land Cover Map 
Preliminary version of Land Cover Map was created and processing of the analysis is shown below.  
Each scene was classified separately first and then all scenes were unified together. 

 
Figure 2  Flow of Satellite Image Analysis (Preliminarily Version) 

 

① Pixels of water bodies were extracted by binarization of VNIR (Visible and Near-infrared 
Radiometer) (Band4) 

② Pixels of non water bodies were separated vegetation and non-vegetation by binarization of 
NDVI (Normalized Difference Vegetation Index)  

③ Vegetation and non-vegetation pixels were divided into classes based on ISODATA method. 
④ Each class was categorized by above 5 items, Desert, Cropland, Forest, Grassland and 

Residence. 

 

Binarization of VNIR

 

 

 

Vegetation 

Binarization of NDVI 

Classification by 

ISODATA method

Classification by 

ISODATA method 

Unifying Categories Unifying Categories 

Desert 

Residence

Forest  Cropland

ASTER 

Water Bodies 

Non Water Bodies 

Non Vegetation 

Grassland 
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2) Mosaic Map 
Mosaic Map was created to be unified each scene after the completion of geometric correction. 

 
3) Selection of Study Point 
It was planned that 66 points covered whole Jazira area were verified by local consultants based on the 
preliminary Land Cover Map and Mosaic Map. However, it had a difficulty to visit all points even for 
local consultants because of security reasons. Eventually local consultants could visit only 11 points in 
only South Jazira area and others were confirmed by Google earth. Local consultants brought Survey 
sheet when they visited survey points as shown in Figure 3 and they filled out the site information 
after they verified sites as shown in Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
Figure 3  Example of Survey Sheet (before visiting sites) 

ID 1-01c 

Investigator  Time & Date  

Lat/Lon WGS84 (Image) UTM Zone38N WGS84 (Image) 

Lat 36.74536193570 N 4069754.51 

Lon 42.40942701090 E 268712.06 

Lat/Lon WGS84 (GPS) UTM Zone38N WGS84 （GPS） 

Lat  N  

Lon  E  

Satellite Image Result of image analysis 

 

Note 

Land cover Forest  Grassland Desert 

Cropland  Paddy  Residence 

Water  Other（              ） 

Photo No  
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Figure 4  Example of Survey Sheet (after filled out) 
 
5.3  Revision of Land Cover Map based on Field Survey 
Land Cover map was revised based on the field survey and Google earth. 
 
1) Revision of Land Cover Map 
Land Cover Map was revised and processing of the analysis is shown below. Each scene was 
classified separately first and then all scenes were unified together. 
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Figure 4  Flow of Satellite Image Analysis (Land Cover Map) 

 

① Pixels of water bodies were extracted by binarization of VNIR (Visible and Near-infrared 
Radiometer) (Band4) 

② Pixels of non water bodies were separated vegetation and non-vegetation by binarization of 
NDVI (Normalized Difference Vegetation Index) 

③ Vegetation and non-vegetation pixels were divided into classes based on ISODATA method. 
④ Each class was categorized by above 5 items, Desert, Cropland, Forest, Grassland and 

Residence 

⑤ Each class was re-categorized based on the result of field survey and visual confirmation. 
 

2)  Finalization of Land Cover Map based on the above field survey and discussion with JICA study 
team 
 

Land Cover map was finalized based on the discussion with JICA Study team and field survey result. 
Cropland and desert were adjusted by visual confirmation because observational date was dry season 
and there was not much planted area so it was hard to distinguish precisely between Cropland and 

 

Binarization of NVIR 

 

 

 

Vegetation 

Binarization of NDVI 

Classification by ISODATA method Classification by ISODATA method 

Unifying Categories Unifying Categories 

Desert(5) 

Residence(6) Others(7)

Forest(1) Orchard(2) 

Irrigated Cropland(3) 

Cropland(4)

ASTER 

Finalization by Visual Confirmation

Result of Survey 

( ) means code number of the analysis（Pixel value） 

Water Bodies(8) 

Non Water Bodies 

Non Vegetation 



G - 48 

Desert by satellite images. Forest was also subdivided on the basis of the location and excessive 
extraction of Residence was revised by visual confirmation. 

3)  Finalization of Mosaic Map 
Colours of the Mosaic map were adjusted among the scenes and it was finalized. 
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