Table VE- |2

. Sheet |
Net Return #x#x Alterpative 1, 1st Year dixx - Economic Price -
Kind of Crop~ Het Return - - Unit 1 - Unit 2 Unit 3
DT ' per ha . ‘Area  Net-Return Area Net Return' Area Net Return
S (TL/ha) - (hay: - (L 000TL)  (ha) (1, 000TL) {ha) .~ (L. 000TL)
.ﬂhéat,r».l 204,179 0 2,770 565,576 3,529 120,248 3,359 685, 837
Barley -85.:087 461 -39, 640 588 50, 560 921 - 79,104
. Suger beet 167 772 © 2,077 1,594,662 2,646 ,031,525 1,835 ° 1,408,862
“Dry tean 692, 242 2, 886 1,997,810 ° 3,675 043,989 2.544 1,761,064
Sunquwer 631, 343 577 364,285 T35 464, 037 538 - 339,663
Potatoes: 581 130 461 - 267,907 588 341, 704 416 241, 750
~ Vegetables 1,508,772 347 - 523,544 411 665, 368 293 442,070
Alfalfﬁ 667, 192 692 461, 697 382 -588,463 1,02t 681, 203
Fruit (Existing) 2.603, 297 138 361, 858 1T 460,784 97 - 252,520
Fruit - (new) ) - 500,703 . 553 276,889 - 105 352, 996 635 - 317,946
Graps (811st1ng). 1.&33.5}3. ;168 249,197 214 317, 429 222 329,295
Grape’ (new) - 465,437 63 29,323 80 37, 235 21 - 9,714
; Poplar(Extsting) 1,579, 960 141 222,114 180 284, 393 121 191, 175
- PoplaT(new) - 117,250 ..206 . - 24,154 261 - 30,602 173 - 20,284
 Wheat Straw’ e -~ 105, 000 ( 2 770) 280, 850 ( 3 529) 370,545 ( 3,359) 352, 699
Barley Straw 120,000 ( -461) - 55,320 ( 588) 70,560 (  921) 110, 520
Dry bean Stalk 157,500 (2.886) . 454,545 ( 3,67%) 578. 813 ( 2, 544) 400, 630
_Total =~ : 11,541 . 7,119,293 14,701 8,767,885 12,196  6.928, 524
Note:‘Year after completion of construction of each unit area
Met Return sxxx . Alternative 1, 2nd Year s#xx -~ Economic Price -
Kind of Crop Het Return lnit § UInit 2 Unit 3
: ' _per ha ©Area  Net Retirn Area Net Return Area Net Return
S (FL/ha} = {ha) {1, 000TL) {ha}) (1, 000TL) (ha) (1, 000TL)
Wheat 351,879 2,770 974,705 3,529 1,241,781 3,359 1,181,962
Bartey 192, 387 461 - '88.690 588 113,124 921 177,188
Sugér beet 1,061,772 2,077 2,205,300 2,646 2,800,449 1,835 1,548,302
Dry bean 814,042 - 2,886 2,349,325 3,675 2,991,604 2,544 2,070,923
Sunflower 911, 343 571 525,845 739 669, 337 538 - 490,303
Potatoes 751,130 461 348, 271 588 441, 664 416 - 312, 470
Vegetables 2,116, 772 347 734, 520 441 933, 496 293 620,214
Alfalfa 137, 192 692 023, 977 882 667,843 1,021 773, 093
Fruit (Existing) 3,203,297 139 445, 258 1T 566,984 - 97 310,720
Fruit (new) ' - 396,703 553 219, 317 705 279,676 635 - 251,908
Grape-(Existing) 1,983, 313 168 333,197 214 424, 429 222 440, 295
Grape_(new) N - 516,087 63 32,551 80 41,335 21 - 10,850
Poplar {(Existing) 1,954, 960 141 275, 649 180 351, 893 121 238, 550
Poplar (new) - 220, 040 206 -~ 45,328 261 b1, 430 173 - 38,067
Wheat Straw 140, 000 ( 2,770) 384, 800 3 529) 494,060 ( 3,359 470, 260
Barley ‘Straw 160,000 ( . 461) 73,760 ( 588 - 94,080 (  921) 147, 360
Bry bean Stalk 172, 500 ( 2, 386) 497, 835 ( 3.675) $33,938 ( 2.544) 438, 840 _
Total 11,541 9,464,876 14,701 12,055,741 12,196 9.317.707
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Tahle Wi- 12

Sheet 2 , S . SR '
Nel Return xsxx Alternative 1, .3rd Year w%xx. . = . - Bconomic Price -
Kind of Crop. Net Return Slnitl o : N T R A
' per ha.. . _Area Net Return . Area - Net Return . ~Area  "Net Relurn
(PL/ha) - (ha) . (1, 0007L) - (ha) > (1,000TL) . .(ha) * (1, 00OTL):
Hheat . 499,579 2,770 1,383,834 3,528 1,763,014 3,353 1,678,086 -
Barley 298,787 - - 461 - 137,741 . 588 - 175.687 921 . 275, 1837
Suger heet 1,355,772 - 2,077 . -2, 815; 938u7 2,646 3,587,373 1,835 2.487 842.
Dry bean +935, 842 - 2,886 . 2,700,840 3 675”“‘3;A39.219."2;544 2,380 782
Sunf lower 1,231, 343 YEd 710, 485 - 7356 905,037 538 . 662,463
Potatoes 911,130 461 420 031: . 988 -535. 744 “416. 379,030
Vegetables 2. 740,702 - 341 951, 048" - 441 1,208, 680 ;o283 . 803 046
Alfalfa - 847,192 692 586,257 882 47, 223 1. 021 864, 983
Fruit- (Existing) 3, 803 297 139 928. 698 -177 : 673_184'; ';97 + 368,920,
Froit (new) . = - 396,703 553 - 219,371 705 - 279,676 635 - 251,006
Grape {Existing) 2,483,313 . 168 417,197 214 - 531,429 - 222 . 551,285
Grape: {new) 483,313 -~ 63 - 30,449 80 ~38,665 . -2k . 10,150
Poplar {Existing) 2,404, 860 141 .. 339,099 180 432;8932*' 121.3 291,000
Poplar {new) - 226,040 206 - 45,328 . 261 57,430 173 -~ 38, 067
liheat Straw 175,000 (2.°770) - 484, 750 3, 529) 617 are (13,309 537;3253
Barley Straw . 200,000 (  461) 92,200 ( . 588) 117,600 (- 921} 184,200
Dry bean Stalk 187. 5008 ( 2,886) 541,125 € 3.675) - 688,063 ( 2,544) . -477.000
Total - ' 11,541 11,874,947 14,701 _15 125,280 12,186 11,711;832v
Net Return =xxxx Alternative 1, 4ih Year sxxx - Beconomic Price -
Kind of Crop Net Return - Unit 1 ~Unit 2 o wit 3
per ha  Area Net Return = Area  Net Return = Area - Net Retura
(Th/ha)  (ha) . (1,0007L)  (ha)- . (1, 000TL) . (ha) (1, 000TL)
Wheat 499,579 ~ 2,770 1,383,834 3,529 1 763, 014~ 3,359 1,678,086
Barley 208,787 461 137,741 7 - 588 - 175,687 ° 921 275,183
Suger beet 1,355,772  2.977 2,815,938 2,646 .3. 587.373 - 1,835 2, 487, 842
Dry hean 935,842 2,886  2,700.840 3,675 3,439,219 2,544 2, 380,782
Sunflower 1,231, 343 LY 710, 485 735 - 905,037 538 662, 463
Potatoes 911, 130 461 420, 031 588 939, 144 416 - 379,030
Vegetables 2,740,772 31 051, 048 441 . 208,680 293 803, 046
Alfalfa 847, 192 632 586, 257 382 47,223 . 1,021 864,983
Fruit {Existing) 3, 803, 297 139 528, 658 177 673,184 97 368,920
Fruit (new) - 396,703 593 - 219,377 705 219,676 - 635 - - 251,906
Grape {Existing) 2,483,313 168 417. 1917 214 931, 429 222 . 551,295
Grape {(new) 983,313 63 61, 949 80 -78,66% . -21 0 - 20,630
Poplar{Existing) 2, 404, 960 141 339, 099 180 432.-893 121 - .291, 000
Poplar {new) - 220,040 206 - 45,328 - 261 57,430 0 173 - 38,067
Wheat Straw 175,000 € 2.770) 484. 750 ( 3, 529) 617,575 ( 3,359 087,826
Barley Straw 200,000 (  481) 92,200 {  583) ‘117: 600 { 921) 0 184,200 -
Dry bean Stalk -~ 187,500 ¢ 2, 886) 541,125 ( 3.679) 639,063 ( 2,544). - 477,000
Total : 11,541 11.906.447 14,701 , 165,280 12,196

W-56 -

11, 722, 332



Table V- 12

Sheet 3
Net Return 2;**-Alternaiiv¢ 1, OSth Year sxxx - Beonomic Price -
" Kind of Crop Net Retirn. -~ Unit | Unit 2. . Unit 3
S per ha’ - Area- Net Return - Area Net Return  Area  Net Return
Cravele (TL/ha) - (ha) .~ (I, 000OTL) (ha) {1, 008TL) (ha) (1, 600TL)
Wheat 499,579 2,770 . 1,383,834 3,529 1,763,014 3,359 1,678,086
Barley 298,187 461 . 137,741 588 175,687 921 . 275; 183
_ Suger beet 1,355,772 2,077 2,815,938 2.646 3,587,373 1,835 2, 487, 842
Dry bean - 935,842 2,886 2,700,840 . 3,679 3 439,219 - 2,544 2,380,782
Sunf]gwer 1:231.343. 577 710, 485 - 135 905, 0371 238 662, 463
Potatoes +911,.130° 461 420, 031 288 535, 744 416 379,030
Vegetables 2.740,.772. 341 ‘951,048 . - 441 1,208,680 293 803. 046
Alfalfa _ (B47. 192 682 - 086,257 882 747,223 1,021 864, 983
Fruit (Existing) 3,803,297 139 528, 638 177 573, 184 97 368, 920
Fruit. (new) - - 396,703 553 - 219,377 705 - 279,676 635 - - 251, 906.
Grape (B¥isting) 2,483,313 168 417,197 214 -531. 429 222 951, 295
Grape: (new} 1; 483, 313 63 93,449 80 118, 665 21 31, 150
Poplar (Existing) 2,404, 38D 141. 339,099 180 432, 893 121 291,000
Poplar (new) .~ - 220,040 . 206 .- 45,328 261 - 57,430 173 - 38,067
Wheat Straw .. 175,000 € 2,770) 484,750 (3,529 617,575 (3,359 587,
Barley Straw-:- . 200,000 ( -461) 92,200:( 583) 117,600 (921 - 184,200
Ity hedn Stalk 187. 500 ( 2, 886) 541,125 (3. 679 689, 063 ( 2,544) 477,000
Total’ 11,941 11,937,947 14,701 15,205,280 12,196 11,732,832
" Net Return =xxx Alternative 1, §th Year =mxxx - Beconomic Price -
Kind of Crop Het Return Unit 1 . “Hnit 2 Unit 3
o : per ha.’  Area MNet Return. Area Net Return Area  Net Return
o {TL/ha) (ha) (1, 0007L) (ha} {1, 000TL) (ha) (1, 000TL)
Kheat . 499,579 2,770  1,383.834 3.52% 1,763,014 3,359 1,678,086
Barley: 298,787 . 461 137. 741 588 175, 687 921 275,183
Suger beet 1,355,772 2,077 2,815,938 2,646 3.587.373 1,835 2,487,842
Dry bean - 035,842 2,886 2,700,840 3,675 3,439,219 2,544 2,380,782
Sunflower 1,231,343 77 710, 483 135 905, 037 538 662, 463
Potatoes . 911,130 461 420, 031 388 535,744 416 379,030
Yegétables 2,740,772 347 951, 048 441 1,208,630 293 803, 046
Alfalfa 841,182 692 288, 257 882 747,223 1,021 864, 983
Fruit (Existing) 3,803,297 139 528,658 117 673,134 97~ 368, 920
Fruit (new) - 396,703 . 533 - 219,377 705 - 279.676 635 - 251,906
Grape. 2,483,313 231 573,645 294 . 730,094 243 603. 445
Poplar . 2, 404,960 347 834,521 441 1,060,587 294 707, 053
Wheat Straw. . 175. 000 ¢ 2 770 484,750 ( 3,529 617,975 ( 3,339) 587, 825
Barley Straw 200,000 ¢ 461) 92,200 ( 538) 117,600 ( 921) 184, 200
Dry bean Staik 187,500 ( 2.886) . 541,125 ( 3.67H) 689,063 ( 2.544) 477, 000
“Total 11,541 12,541,696 14,701 15,970,404 12,196 12,7247, 957
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Table V- 12
Sheet 4

Dry bhean Stalk

187 500 ¢ 2.886).

541,125 ( 3,675).

689,063 ( 2.544)7--

Net Return s#xxx Alternative 1, Tth Yédar sksx’: - Btonomic Price -
Kind of Lrop Net Retutan “Hmit 1l B R T
SRR per-ha ’ Area-f Net‘Re;ﬁrn . Atrea  Net Return- -Area  Net Return
A (TL/ha) — (ha) = (1.000TL) - ¢ha) - (1.000TL)  (ha) - (1,0007TL).
Wheat 499, 679 -2, 770 1,383,834 3,520 1,763,014 3,359 1,678,086
Barley . 298, 787 461 137741 588 175, ‘587 Co9210 275,183
-Suger heet 1.355;??2;-*2 077 2,815 938 2,646 3_587_3?3 1,835 2:487:842 -
Dry bean: 935,842° . 2,886 2:700,840 - 3,675 3,439,219 - 2,544 - 2380,782
‘Sunflower 1,231,343 577 . -710.485 ~ 735 ~ 005,037~ " -538 662, 463
Potatoes’ C 911,130 461 0420,031 588 B35 744 - 416 2379 030
Vegeiables 2,740,772 347 . 951,048 441 1,208,680~ 293 - 803,046
. Alfalfa 7 - 847,192 ‘692 586,257 882 747,223 1,020 864, 983
Fruit (Bxisting) 3,803,297 138 528,658 . 177 673,184 - 97 11368 920
Fruit (new) 1,603,297 . 553 886,623 - 705 1?130Q324_: 635 - °1,018; 094
Grape 2,483,313 231 - 5737645 294 - 730,094 243 603, 445
Poplar 2,404,960 . 347 834,521 441 1.060,-587" 294“'""?07:958
Wheat Straw S175,000 4 2,770) - 484,750 (3,529) 617,575 ( 3 359)- “587{325
Barley Straw 200,000 ( 461) - °92,200 ( 588) . 117,800 ( 921) - 184,200

477,000~

Total

11 541

13

647, 696 14, 701

17,380,404 12,196

13, 477, 957

Net Return =x#sx Alterpative 1, Bth Year x#xx - Bconomic Price -
Kind of Crop Net Return Unit 1 Cofinite 2 “Unit 3
per ha - Area- Net Return ~ Area Nel Return-  Area  HNet Rthrn
{TL/ha)-. (ha) {1, 000TLY = (ha) (1, 000TL) " {ha) - - (1,000TL)
Hheat 499,579 - 2,770 1,383,834 3,529 1,763,014 3,359 1.678,086-
Barley 298,787 461 137,741 . 588 . 175,687 . 921 275,183
Suger- beet 1,355,772 2,077 2,815,938 2,646  3.587.373 1,835 2,487, 842
Ory bean 935,842 2,886 2,700,840 3,675 35439,219' 2,544 2,380,782
Sunflower 1,231, 343 577 710, 485 135 - 905,037 938 562,463
Potatoes 911,130 461 ~ 420,031 5838 535.?44 416 379,030
Yegetables 2. 740,772 347 - 951, 048 441  1.208.680: 293 - 803,046
Alfalfa 347,192 692 586, 257 382 747223 1,021 - 864, 983
Fruit (Existing) 3, 803, 297 139 528, 658 17 673184 97 . 368,920
Fruit {new) 2,203, 297 553 1,218,423 705 1,553,324 §35 1{399;094
Grape 2,483, 313 23 573. 645 294 - 730,094 . 243 603, 445
Poplar 2, 404, 950 347 334, 521 d41 1,060,587 - 294 707, 058
Wheat Straw 175, 600 ( 2.770) 484,750 ( 3.,529) 617,975 ( 3,359) 587,825
Barley Straw 200,000 ( 46D 92,200 (  53%) 17,606 ¢ 921) 184,200
Ory bean Stalk 187,500 { 2.886) - 541,125 ( 3.615) 689,063 { 2.544) 477, 060
Total ' 11,541 13,979,496 14,701 17.803,404 12,196 13,858,457
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Table VE- 12
Sheet 5

Net Return x*xxx Alternative I, Oth Year sxx - Economic Price -

~ Kind of Crop Het Return Unit 1 Unit 2 Uait 3
per ha - Area- Net Return . Area  HNet Return  Area  Net Returm
(TL/ha) {ha) {1, 000TL) {ha) {1, D00TL) {ha) {1, 000TL)
Wheat 499,579 2,770 1,383,834 3,52% . 1,763,014 3,359 1,678,086
Barley _ 298, 787 461 137, 741 588 - 179,687 921 275, 183
Suger heet 1,355,772, 2,077 © 2,815,938 2,646 3,587,373 1,835 2, 487 842
. Dry bean 935,842~ 2,886 2,700,840 3,675 3.43%.21%9  2.544 2, 380,782
Sunflower 1,231,343 . 577 710,485 T30 905, 037 538 . 662, 463
Potatoes- S911°130 461 420, 031 588 535, 744 416 378, 030
Vegetahtes 2,740,772 - 347 951, 048 441 1, 208, 680 . 293 803, 046
Alfaifa - _ 847,192 6§92 986, 257 8482 747,223 1,021 864, 983
Fruit (Existing) 3,803,297 133 - h28, 6a8 177 673, 184 97 . . 368,920
Froit (new) ~3,.0038, 297 : 553' 1,669;823' 705 2,117,324 635 1,907,094
Grape. .. 2,483,313 _-231 ) 573, 645 294 730,094 243 603, 445
Poplar. . -2, 404, 960 347 834,521- 441 1,060,587 © 294 707,058
Wheat. Straw 175,000 (-2, 770) 484, 750 ¢ 3, 529) 617,575 ( 3,359} 587, 825
Barley Straw 200,000 ( - - 461) 92,200 ( - 588) 117,600 ( 921) 184, 200
Dry. bean Stalk. . 187,500 ¢ 2, 886) 941,125 (3.670) 689,063 ( 2,544) - 477,000
Total 11,541 14,421,896 14,701 18,367.404 12,196 14,366,957
¥et Return #xxx Alternative 1, 10th Year —~ xxxx -~ Bconomic Price -

Kind of Crop Net Return Hnit 1 Unit 2 . Unit 3
: ] per ha - Area -Net Return -Area  Net Return  Area Net Return
L (7L/ha)  (ha) {1, 000TL) {ha)- {1, 000TL) - (ha) {1, 000TL)
Wheat = '499,57% - -2,770  1.383,834 3.529 1,763,014 3.359 1,678,086
Barley 298, 787 461 137, 741 588 115, 687 921 275, 183
Suger heet 1,355,772 2,017 2,815,938 2,646 3,587,373 1,835 2,487, 842
Dry-bean 935,842 2,886 - 2,700,840 © 3.675 3,439,219 2.544 2,380,782
Sunflower 1,231,343 577 710, 485 735 905, 037 338 662, 463
‘Potatoes 911,130 461 420, 031 588 535. 744 416 379, 030
Vegetables S 2,740,772 0 34T 951, 048 441 1, 208, 680 293 §03. 046
Alfalfa 847,192, 692 - 588, 257 882 747,223 1,021 864, 983
Froit 3,803,297 - 692 2,631,882 2882 3,354,508 732 2,704,013
firape 2,483,313 231 573,645 284 730, 094 243 603, 445
- Poplar 2,404, 960 347 834, 521 441 1, 060, 587 294 707, 058
Wheat Straw 175,000 ¢ 2. 7700 484, 750 (3. 929) 617,975 ( 3, 359) 987, 825
Barléy Straw 200,000 ( - 461) 92,200 ( 588) 117,600 (  921) 184, 200
Dry bean-Stalk 187,900 ( 2,:386) 541, 125 { 3. 675) 639,063 ( 2,544) 471,000
Total 11,541 14,864,297 14,701 18,931,404 12,196 14,874,958

Note; 1:

Year after completion of construction of each unil area



Table Vi- 13
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Table V- 17

Sheet |
Unit Water Charge by Crop
Crops Unit Wat = Crbp } " Water oM Repayment
- Consumpt.. ' Area . - Consumption “Cost . Cost
: (m3/ha)  (ha): L {m3/Year) . (TL/ha) {TL/ha)

Wheat 2,295 11_063; 25,391,798 18,550 154,299
Balrey i 01,831 2,257 4,132,341 15,117 123,086
Sugar beet 3,677 7,512 40,166,664 30,356 247,174
Potato . 5,347 1,678 6,011,603 44,147 - 359,463
Dry bean : 6,008 10,429 38,344,304 49,604 403,500
Sunflower 3,011 "2,119 6,381,157 24,863 : 202,447
Alfalfa 3,110 2,973 17,861,784 25,678 209,083
Vegitable - 3,583 . 1,238 . 3,850,304 29,579 240,847
Fruit 4,003 2,642 10,575,398 33,045 269,096
Vinéyard 3,603 - - 880 3,170,552 29,747 242,212
Poplar 4,003 1,239 -4,959,469 33,049 269,096
Total 44,030 160,845,374
1. O/ Cost _
Operation and Maintenance Cost 1,126,000,000 L/ Year
Replacement Cost (5,061,000,000 /25 year) 202,000,000 TL/Year
Total 1,328,000,000 TL/Yeaxr
Per m3 1,328,000,000 / 160,845,374 = 8,256 TL/m3/Year
Per ha 1,328,000,000 / 44,030 = 30,161 TL/m3/Year

2. Repayment Cost

67,227 TL/m3/Year

Per m3 10,813,100,000 /. 160,845,374
245,585 TL/m3/Year

Per ha 10,813,1900,000 / 44,030

u
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_ 7 Table - I8
PAYMENT CAPACITY (MODEL A: 6.0 ha)

S . Living Level
Items ' Present 50 % up 100 % up

1. Family Income with Project 13,643,620 13,643,620 13,643,620

2, Family Income w;thout Project 3,967,515 5,951,273 7,935,030
3. Farming Expencea 540,758 540,758 540,758

*1 - .
4, Total BExpence 4,508,273  6,492,03% 8,475,788

o {2%3) S ,
5. Payment (Capacity : _ 9,135,347 7,151,589 5,167,832
S {1-4) .
5. Payment Capacity . 174,405 136,533 98,660
S *2 " {5/A)

«1 2% of Famer’'s Capital 450,632 TL/Da x 60 Da x 0.02 = 540,758
*2 A: net Area A= 60 X 0.873 = 52.38 Da '

" PAYMENT CAPACITY (MODEL B: 4.5 ha)

. . ) : Living Level
Items ) : : ‘Present 50 % up 100 % up

1. Family Income with Project 8,905,705 8,905,705 8,905,705
2. - Femily Income without Project 4,184,280 6,276,420 8,368,560
3. Farming Expence 405,569 = 405,569 405,569
R B ﬁ _ ' _

4. Total Expence : _ 4,589,849 6,681,989 8,774,129
: Lo {2+3) o :

5. Payment Capacity o 4,315,856 2,223,716 131,576

o “(1-4) _

6. Payment Capacity _ 109,846 56,598 3,349
: %3 {5/R)

*1 2% of Famer's Capifal 450,632 TL/Da x 45 Da x 0.02 = 405,569
*2 A: net Area A= 45 X 0,873 = 39.29 Da

PAYMENT CAPACITY (MODEL C: 10.0 ha)

i . Living Level
Items FPresent 50 % up 100 % up

1. Family Income with Project 20,409,530 20,409,530 20,409,530

2. Family Income without Project 6,296,355 9,444,533 12,592,710
3. Parming Expence 901,264 901,264 301,264
*1 o
4, Total Expence 7,197,619 10,845,797 13,493,974
(2+3) 7
5. Payment Capacity 13,211,911 10,063,733 6,915,556
' (1-4)
6. Payment Capacity 151,339 115,278 79,216
C %2 {5/R)

*1 2% of Famer's Capital 450,632 TL/Uba x 100 Da x 0.02 = 901,264
*2 A: nebt Area A= 100 X 0.873 = 87.30 Da
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_Appendix IX

Desig’n of Sprinkler Irrigation

Systems for the Selected Area






IX~-1 Selection of Sprinkler Farm

(1) Selection Criteria
Selection .c'f'it.ér'ia.'were determined in cons';ulta.tion with DSI as follows:
@ 40 ha blocks ai‘é to be selected at 3 locations
@I Criteria for each block are as follows:

A Block: Site where sprinkler feed from the design canal water
- level is possible by gravity,

B Block: Site where sprinkler feed from the design canal is
possible by pump (pump, pipe, and sprinkler are directly
connected.

C Block: Site where sprinkler feed is possible by gravity from
storage tank fed from design canal by pump.

@ Sites are.to be zelected within reasonable distance of DSl office and
relatively close to one another for ease of operation and
maintenance of facilities,

‘The area which satisfies the above criteria is limited to that from Afsin
to Alitas. :

(2) - Site Seléction

a, The foi.'lowi'ng_ eén_didate sites were selected on the basis of the
criteria in (1) above and topomapping (1/25,000 scale)

@ A Block

"An_ area within fhe west side benefit area at Alitas was
se]ééfed ‘due to short distance between canal and target area,
availability of 40~50m head, and close proximity to settlement.
(vicinity of No.14000 of Alitas No. 2 main canal)

'®  BBlock

An ra'rea in vieinity _of No. 55+000 of main canal at south side
‘of Emirilyas was selected due to absence of topographical
constrai_nts. ; '



@  CBlock

Area is to be either in vicinity of No. 56+000 ~ No. 57+000 of
main canal or No. 0+000 of Alitas No. 2 main canal, Th:s is due to
requirement- for gentle slope, from the standpoints of constructlon
and O/M, for the storage tank to be constructed at elevated

: 1ocat10n. '

b.  Locations of A, B and C blocks are s_hovs}n'in Plate IX-1.

IX-2 Study Items for Design of Sprinkler Facilities = -

1

Foundation Features
@ Cé]eula’tibn of Water Reguirement

' ~To bé caleulated on the basis of the peak consumpfion of the design
erops. The computatlon ‘formula  most approprzate to the Project ares
will be selected. In Japan, general reqmrements for vegétables and fruits

~are 4~5 mm/day and 4~6 mm/day,_respectlvely

@  Irrigation Period (peak)

It is desirable that the irrigation period be as long as possible to
minimize constroetion cost. For the fixed type fac1]1ty and the movable
type facility, periods of 24 h/day and 16~20 h/day, respect:vely, are
recommended. However, night irrigation is not planned otitside of peak
consumption periods in view of factors of labor and 'érop'd'amage.

@&  Irrigation Intensity

.Designed within the basie intake rate (IB) to prevent soil wash-off,
For slope; a rule of thumb for u-rlgatxon mtensn:y is around 1/5 of 1Iz. For
level land, it is to be 1/3 of Ig. However, 10 mm/hr or less is economical
from the standpoint of construetmn cost of fac:htzes.

Allowable irrigation mtens;ty is generally as follows for the soil
types below:

Sandy soil: 30 mm/hr (f:iaf)' ' Zﬂmm/hr {slope)

Normal soil: =~ 15 mm/hr {flat) 10 mm/hr (sl'ope)

PR



@

Clayey soil: 10 mm/hr (flat) 7 mm/hr (slope)

- @ - Irrigation Efficiency

: -\Irrig’atibn efficiency is the combination of conveyance efficiency

“and application efficiency. Conveyance efficiency is 95% in the case of
pipe, and 85% in the case of lined canal. Application efficiency depends

on the field slope:

Steep slope {over 15°): 80%
Gentle slope (3~15°): 85%
‘Level land (less i:han_ 3°):_ - 90%

®. '_On-e—t_ime Irrigation Requireme'nt

“To adopt the highest value among the crop-wise values computed
according to the TRAM method as the design value. However, it is
recommended in the case of vegetables to reduce the one-time irrigation
requirement, and instead increase the number of applications.

® Irrigation Intérv'él.

Determined according to TRAM/peak consumption. Irrigation
interval is to be uniform for all crops. Number of days is also to be
uniform throughout the year. Generally, 5~8 days is common; however,
there are cases of 2~3 days for sandy soil.

@ . Nu_mber of Movements, and Time Required

_ Number of movements at peak consumption is [(one-time irrigation
requirement) / (irrigation inténsity)}. Movement time is at least 15
minutes for the fixed type and at least 30 min for the transportable type.
Number of movements per day is generally 3~5.

Seie_ctioh of Sprinkler Type
@  Type of Sprinkler Application

Sprinkler a'ppli_c'ation can be éither overtop of the plant or at the
base of the plant. Method will be determined according to whether the
former poses the danger of pest oecurrence for the particular crop.

-Applieation at the base of the plant is generally. adopted in the case of

fruits such as grape, peach, pear,.ete. In the case of apple, citrus, tes,
vegetables, etc., application is generally overtop the plant.



(3)

@  Type of Sprinkler Equlpr_n’ent :

' Sprinkl_er head pressure is te"be caleulated on the basis of type. of
erop and available head. Nozzle size -must be determined with

: conmderatmn to the size of droplets, 50 as not to damage the plant This
“is partlcularly true ‘in the case of ‘vegetables. . In general, medium
pressure (2.0~3.0 kg/cmz) is epphed on level land and htgh pressure (3.0~4, 5

kg/em?2) on slopes, High pressure sprinkling is more effectzve where wind

© is strong (average wmd velomty over 2m/s)

) Sprinkler Deployment

Deployment ' of sprmkler equlpment w111 be such that 1rr1gat10n
intensity and apphcatlon eff!(:lency adhere to the eriteria set out in (1) ~
@ and (1) - @, respectlvely Umformlty coefficient for sprinkler amount
is general over 0,80 if deployment interval is within 60% of the sprmkle
diameter. When applymg agro- chem:cals, deployment interval should be
within 50% of the sprinkle diameter.. '

@  Riser =Pipe

Riser pipe helght is '1m in the case of typlcal vegetables. In the
case of fruit trees, helght is the average tree hexght '

® Lateral Pipe (see' t'ab]e)'
Transportable type: @50 mm alummum plpe is standard

Surface fixed type: Flexible polyethylene ‘pip is used. Pipe
diameter is determined for each m‘terval on the
basis of hydrauhc computatlons.

Diameter for each interval is determined such that sprinkler
pressure differential for any one lateral pipe is within 20%.

®  Supply Valve Pressure

Necessary pressure is equal to: [required sprinkler pressure] +
[riser pipe height] + [head loss along lateral pipe] + [head loss at supply
valve].

Pipe
@  Distribution Method
To be determined on the basis_ef comparative. study of open, s_emi-

closed, and closed types. However, the latter -two'.‘ty,pes_:are' generally
used. In the case of the closed type, range is around 50~360 ha (with the



~exception of Jarge trunk lines), and a farm' pond is necessary at the
upstream extremity (except in the case of 24 hour irrigation).

@ Supply System_,'_ﬂ etwork Capacity

On the basis of the above study, pressure distribution will be
performed and the supply system determined.

Network capacity will be the sum of sprinkler discharge amounts in
the case of small areas, and equal to the theoretical capacity in the case
of large areas. The theoretical capacity is computed according to the
folloWing formula:

Q=278xDxA/H/E
where:

Q theoretieal capacity (Y/s) -

o

D: ﬁef water req_uirément (mm)
A: irri#ated area (ha)
H:  irrigation hours per day (hr)
E: .irrigatioﬁ efficiency

@  Hydraulie Study

The Hazen-Williams formula will be applied to hydraulie
calculations. In the case of pressure conveyance by pump, pipe diameter
is determined according to the following ranges of pipe fiow speed.

@ 75~150 mm: V=0.7-1.0 m/s
@ 200~400 min: V= 0.9~1.6 m/s
@ 450~800 mm: V = 1.2~1.8 m/s
® 900~1500 mm: V = 1.3~2.0 m/s
© 1500~3000 mm: V= 1.4~2.5 m/s

@ Appurtenant facilities

Farm .po-rtld arlld‘ pump station will be designed. Appropriate crops
and farm management form on sprinker-type-wise and installation-
~ method-wise bases are indicated in Table 1X-1.



IX-3. Terr_ninal Irrigation_Facili_tiés for Sprinkler _
Terminal irrigation facilities for typical vegetables and fruits will be studied.

W ~ Design Criteria o
(M Peak Cc{néuxﬁptibnf
Vegetables: 5.0 mm)agy
| Fruits:. 6.0 mm/day
@  Irrigation Hours (peak)
In prineiple, thé-.t'r_ansportable_ type or su_r.'fe_.ce_fi'xed. type is tc; ﬁe
used for vegetables, and the buried fixed type for fruits. Irrigation hours

per day are to be 16 h for the transportable type and 24 h for the surface
fixed type and the buried fixed type.

@  Irrigation lntensf_ty
In prineiple, under 10 mml’h_r
@ Irrigatién Efficiency
Conveyance gff iciepcy: 85%
Applica'iion efficier_lcy: 90%
® One-time Irrigat_ion Requil_*ement
Maximum field capacity is to be 25 mm.
®  Movement Ti-me
30 min for ‘;ransportable type, and 15 min for fixed type.
@ One-time 1rrigéted Area
Vegetablet  0.35 ha.(lﬁ.ﬁ m x 35 m)r
Fruit; 0.45 ha (100 m x 45 m)
(2) Vegetable - | - |

@  Irrigation Features



.P.eak consumption_: ‘ © . 5.0 mm/day .
Conﬁéﬁénce effici.e.ncy: | 8596
Application efficiency: = -90%
M.aximum field capacity: 25 mm

©®  Irrigation Interval
5 days (25 mm/ 5.0 mm/ day)

@  One-time N.et Irrigation Requirement
25 mm (5.0 mm/day x 5 days)

@ Field Irrigation Requirement

 27.8 mm (25 mm/ 0.90)

®  Sprinkler Features

Type: -. . PILSA Type-la (twin hole)
Nozzle dia.: | _ 4.5 mm x 4.8 mm
Pressure: _ " 3.0 kg/em?

Diseha_rge: ~ 47.3 ¥/min (2.84 m3/hr)
_Sprinkier dia.: 31.0m

Sprinkler placement: 18 m x 18 m (324m2)

Sprinkler infensity: 8,76 mm/hr _
' (47.31/min x 6min/ 1000/ 324 m2 x
1000)
No. of sprinklers: 12 locations (6 locations, 2 lines)

®  One-time irrigating hours
3.17 hr (27.8 mm/ 8.76 mm/ hr)
{in the case of transportable type)

@  Number of movements per day



" Number of movements per day iS‘pr at 4 in view of the irrigation

hours per day of 16. - Time required for 1. movement is 30 min. (3,17 hr +

0.5 hr, =

®

11

3.67 hry 3, 67 hr x 4 times = 14 68 hr)

Irrigation hours and operatlon‘héms‘ per day

12.68 hr (3.17 hr 4'timé‘s);* 14.68 hr (3;’67__5: 4 times)
Sprinkier area pér one time and per déy

0.35 ha; 1.4 ha (0.3.5"ha'x 4 time.s) _
One rotation block area

7.0 .ha (5.days x 1.4 ha)
Network capacity

47.3 ¢/min x 12 locations/ 60/ 0.85 = 11.13 ¥/s

{in the case of surface fixed type)

(3

@

‘Number of movements per day

Number of movements per day is put at 7’in view of the irrigétion

hours per day of 24 Time required for 1 movement is 15 -min. (3.17 hr +
0.25 hr. = 3.42 hr; 342hrx7t1meS"23 94 hr)

®

11

Fruit

®

irrigation hours and operation hours per day
22.19 br (3.17 hr x 7 times); 23.94 hr (3.42 x 7 times)
Sprinkler érea per cne fime and per da}.;
8.35 ha; 2.45 ha (0.35 ha x 7 times)
One rétati(’)n block area
12.25 ha (5 days x 2.45 ha)
Network capacity

47.3 ¢/ min x 12 locations/ 60/ 0.85 = 11.13 U/s

Irrigation Features

Peak consumption: 6.0 mm/day



' Conveyanqe efficiency: 856%
'Application effiéiéncy: : 90%
_M'axi'm"Um.field capacity: 25 mm
@  Irrigation ln’t.erval
4 days (25 mm/ s.o_mm/ day) -
@ . One-time Net Irrigation Requirémeut
24 mm (6.0 mm/day x 4 days)
@ 'Fi.eld Irrigation Reguirement |
‘ 26.7.'mm (24 mm/ 0.90})
®  Sprinkler Features

Type: PILSA Type-lia

Nozzle dia.: 5.0 mm x 7.5 mm
Pressures 3.0 k.g’/c-m2
Dischérge: 89.0 ¢/ min

- Sprinkler ﬁia.:. : 38.0 m

Sprinkler placement: 24 m x 24 m {576 m2)

Sprinkler intensity: 9.27 mm/hr :
(89.01/min x 60 min/ 1000/ 576 m2 x
1000)

No. of spri.nk'lers: 8 locations (4 locations, 2 lines)

®  One-time irrigating hours
~ 2.88 hr (26.7 mm/ 9.27 mm/ hr)
@ Number of movements per day

. Number of movements per day is put at 7 in view of the irrigation
hours per day of 24. Time reguired for 1 movement is 15 min. (2.88 hr +
- 0.25 hr. = 3,13 hr; 3.13 hr x 7 times = 21.91 hr)

Irrigation hours and operation hours per day



20.16 hr (2;83& :x. 7-tiu}_es);-. él.gi'hr_ (313 y 7 times)
® | Sprinkié.r area per one 'ti.rI_)r_e‘and p_er.da'y _ |

0.45 ha; 3.15 ha .(u.-4=5.hé->_<1_7 .ti'mes)-._-
® One rotation block area

12.6 ha (4 days x'é.lﬁ ha)
1.1 Netwérk capacity |

89.0 /min x 8 locations/ 60/ 0.85 = 13.96%/s

Diagrams of sprinkler deployment for vegetables and fruits as discussed above
are shown in Plate 1X-2.

1X-4 Design of Sprink_ler Facilities

Sprinkler facilities will be designed on the basis of the foregoing irrigation
plan. Although both the transportable type and surface fixed type of sprinkler
irrigation were discussed in the previous secticns, type of Jirrigation is.to be limited
to the surface fixed type in the case of vegetables for the following reasons.

For ‘the 3 cases of existing sprinkler irrigation in the vicinity of the Projeet
ares, all 'emf;l'c‘ayed the surface 'fixe%d type of sprinkler irrigation. On the basis of soil
conditions in the Project area, dismantling and trahsport of the sprinkler equipment
as required for the transportable type would be exiremely difficult. This type is
accordingly not deemed appropriate for Project area conditions.

Facility design is carried out in the féllowing'Séqueﬁcéﬁ' “on-farm pipe study

(hydraulic computations); feed pipe (from water source to supply valve) study; pump
study. : '

X-10



D Hydraulio_Computation Criteria (pipe)
(a) Diééharge and Pipe Diameter.

_ A pipe diameter will be adoptéd_-which allow for flow véiocity inside
the pipe to be within the following ranges:

@75~150:  0.7~1.0m/s
@ 200 ~ 400: 0.9 ~ 1.6 m/s

D_isgharge ~ ;ﬁipe diameter relationship based on the above is as

~ follows:
75 0.0031 ~ 0.0044 /s
@100 0.0055 ~ 0.0079 m3/s
@ 125: 0.0086 ~ 6.0123 m3/s
@ 150: 0.0124 ~ 0.8177 m3/s
®200:  0.028 —- 0.050 m3/s
@ 250: 0.044 ~ 0.079 m3/s

{b} Discharge Formula
Héz_en'—wkilliams formula is to be adopted.
.ﬁead loss H=nf xL = 16.666 % C-185 x D487 x Q185 x L,
where:
Cs flow velocit'y' coefficient '
D: pipe d_iamétef (m)
Q: discharge (m3/s)
L pipe length (m)
-Appiicatéon ofr flow velocity coefficient C is as follows:

VP and FRPM: C = 150 (over (D 200 mm); adopted value:
: C'=140

VP and FRPM: . C = 140 (over @ 150 mm); = adopted value:
C'=130

K-11



SP: - . C= 1303 - - adopted value: C'=130

{c is the adopted value subtracting 10 to take into consideration
other losses besides friction.) ' :

{2) .On Farm rPipe

Site names in the hydraullc computatlon sheet are as shown in the
sprinkler layout d;ag’ram.

When performmg hydrauhc computatlons, in addltlon to the
' foregomg seetlon, pipe diameter is detéermined 5o as the pressure
_difference between the most upstream sprinkler (site ¢) and the most
downstream sprinkler (site h) is less than 10% of the operatmg pressure
{30m).

(3) Feed Pipe

Site names in the hydrauhc computatlon sheet are as shown in the
farm layout diagram.

Since a detailed topomap of the irrigation area was not avéilable,
the aforementloned farm layout dlaglam was prepared and the feed plpe
study is undertaken.

Hydraulic computation p_rbcedure is as follows: .

®  The point with the most disadvantageous hydraulic conditions
is postulated (since the entire field is assumed to be of the
same elevation, this is the point farthest from the water
source). :

@ Water pressure necessary at the supply outlet to the field to
irrigate the above point is determined, and on this basis the
diameter of pipe from the water source fo the field is selected
and the water level elevation for each point ealeulated.

@  Starting from the point where the water level elevation has
been calculated, diameter for pipe léading to points for which’
water level elevation has not been ecalculated is postulated,
and water level elevation .ealeulated. for these subseguent
points. Pipe diameter is then corrected on the basis of the
differential between the postulated value and the necessary
pressure at the supply outlet to the field, '

{4} Pump

Study is carried out for B and C blocks.

X-12



(a) - B Block

@

Distribution Method
By pump (waler source is main canal)

Pump Station

Total h'ead and type:

Hi (required outlet level):  GL+44.69 m

(G1+41.84 m for vegetables and GL+44.69 m for
fru_its)
H, (niinimum intake level): GL-1.00 m
Hz (pump spin loss): 2.00m

Total head H = H; - Hy + Hy = 44.69 ~ (-1.00) + 2.00
= 47.69 = 48.0m

" Pump type is to be horizontal centrifugal.

Diameter and Nos.
Q = 0.0330 m3/s = 1.980 m3/min

A combination of © 100 x 2 units is to be adopted
taking into consideration of economy and dispersion of
risk.

Prime Mover Type and Output

An electrie motor is to be adopted as the prime
mover. Qutput is calculated as follows: (according to
standards for pump station design)

KxQxH
p= BXXH L qip
E
Where:
P: - prime mover output (kW or ps)

K: 0,163 for kW; 0.222 for ps
Q: diseharge (m3/min)

H: total head (m)

X-13



R: reserve coefficient for prime mover:
“electric motor: 0.10 ~ 0.15
enginer 0.15 ~ 0.20
"B:  pump efficieney:
E = 0.60 for @ 100

0.163 x 0'.9_90'x 48,0
0.60

P= x (1+0.10) = 14.20 = 15 kW

ib) C Block o
® Di'stfisutién Methéd N
| Bﬁ ﬁatdr.ai graﬁify flow frc;m‘ storage tank.
Low water level (LWL)::  44.61 m

High water level (HWL): . 46.11 m (effective depth:

1.50 m)
@ Pump .Statio_n‘
To;cﬁlrﬁeadraa.nd tjpé: l'
H; {required outlet ievél): - GL+51.12 m

(GL+47.69 m for vegetables and GL+51.12 m for
fruits) .

Hg {minimum-intake level): GL~1.00 m
H; (pump spin loss): 2.00m

Total head H = H; - Hp + Hz = 51.12 - (-1.00) + 2.00
= 54.12 = 55.0m

Pump typ- is to be horizontal 'centrifugal.

Diameter and Nos.

Q= 0.0330 m3/s = 1.980 m3/min

X-14



A combination of @ 100 x 2 units is to be adopted
taking into consideration of economy and dispersion of
" risk.

Prime Mover Type and Output

An elecirie’ motor is to be adopted as the prime
mover.

p. 0163 *'g'gg‘_’ x990 .y (1+0.10)= 16.27 = 18 kW

@  Storage Tank

Effective. capacity of the storage tank is eomputed as

follows: - -
QxT
Y =
) 4
Where:
Vi required effective tank capacity (m3)
Q: pumﬁ discharge {m3/min)
T: pump on-off cyclé time (min)
(T = 15 min on the hasis of electric
motor capacity)
po 0:990x15

= 3.71 = 4.0m3
4

Since effective depth is 1.5 m as deseribed above:

1.8 m (length) x 1.5 m (width) x 1.5 m (depth) = 4.05 m3

Hydraulic eomputations for on-farm pipe and feed pipe according to the above

criteria are shown in Table 1X-2. Field layouts based on hydraulic computations are
indicated in Plate I1X-3.
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Design features for each block are giveh béldw:
ABlock
@ Area and Target Croﬁs _
~ Arear | _ ..40_ha_ S
1_£rigated ar’ea-:. ' _3_6. s (40 x 0.9 = 36)
Cropst | _vegetablés-énd fruits
@  Distribution Method

By natu_ral gravity flow from' Ar_-itas No. 2 .main canal. On the basis
- of hydraulic. study, - required elevation for main canal in the case of
vegetables is GL+44m, and GL+46m in the case of fruits.

@  Irrigation Features

Vegetables

No. of rotation bloecks: - 3 blocks (3 x 12.25 ha = 36.75
ha)

Unit irrigation requirement: 11.13 §/s (0.01113 m3/s)

Conveyed volume 0.033 m3/s (3 rotation blocks)
' o 0.022 m3/s (2 rotation blocks)
0.011 m3/s (1 rotation blocks}

Fruits

No. of rotation blocks: - 3 blocks (3 x 12.60 ha = 37.80
ha)

Unit irrigation requirement: 13.96 /s _(0.1)1396 m3/s)

Conveyed volume . 0.042 m3/s (3 rotation blocks)
0.028 m3/s (2 rqtatidn blocks)
- 0,014 m3/s (1 rotation blocks)

B Block
®  Area and Target Crops
Area: | 40 ha

Irrigated area: 36 ha (40 x 0.9'= 36)

X-16




Cropst vegetables and fruits
®  Distribution Method
By pump (water source 1s main c_:'anal)
. @ Ir_riég.a;io.n_FerétUr_es - |
Same as A b.l_o'ck
C Block
._(D Area and Target Crops
Area: 40 ha
Irrigated area: 36 ha {40 x 0.9 = 36)
Crops: vegeta.b}es and fruits
@ bis’cribuﬁon Method
Natural gravity flow from storage tank.

Water tank level

vegetables

Low water level (LWL) 44,61 m
High water le\}el {LWL) 46,11 m (effective depth:
1.50)
fruits
Low water level (LWL) 47,15 m
High water level (LWL) 48.65 m (effective depth:
1.50)

@  Irrigation Features

Same as A block
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1X-5 Construction Cost Estimate

Preliminary construction costs'(direct construction’ costs) were calculated for
each case, and are indicated in Table IX-3, There is some difference in the totals for
each case, despite uniform irrigated area; dué fo different conveyance ‘methods and
block configuration. In the case of both vegetables and fruits, construction cost for
A block which is irrigated by natural gravity flow is cheaper, while that for C block
is naturally higher due o the need for the storage tank.
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Table 8- 2
Sheet 1

_ HYDRAULIC CALCULATION OF PIPE LINE

[Vogetable] (Sprinkler Type : PILSA Type-

Ia

Operatlng Pressure :

(Tﬁéidé of the Field)

:3;§ £g/ém2 )

Length Materials

- Dlscharge Head . Required : o
Position - Diameter Loss Water: Level .Remark
m Cm) /S) (m) m) S
a RTINS : T .GL+33.860 C*% =130
5.0 "PE¥!'¢ 100 0;009460 ‘0.087 e ——— : -
b - - — — GL+33.773
8.0 #» -3 75 0.004730 - 0.178 Gt
o S £ o —— GL+33.595
18.0 # . ¢ 75 0.003942 0,253 - ——— —
d itk T ——— GL,+33.342"
18.0 - # ¢ 50 0.003153 -1.208: e
e B —— GL+32.130:
18.0 » ¢ 50 0.002365 0.708
f : oot -——— " GL+31.428:.
18.0 - » - ¢ 50 0.001577 0.335 e e
g e — ————  §L+31.093 Required WL
18.0 » ¢ 50 0.000788 0.093° —— GL+1.0+30.0
h I S . GL+31.000 =GL+31.0m
Note : : ' R
H= GL+33 860+2 0 GL+35.860 = GL+36.0 m
Required pressure at position of valve : H (m)
Head-loss of field valve 2.0
[Fruit] (Sprinkler Type : PILSA Type-la - ST :
' " Operating Pressure : 3.0 kg/em? )
Length Materials - Discharge  Head Required
Position Bore ' Loss Vater Level Rerark
(m) (1nm) (m* /s) (m) (m) _
a : GL+35.238 PE:C=130
-— 14.0 PE ¢100 - 0.011884  ~ 0.372 — :
b : Gi.+34.866
12.0 # ¢ 65  0.005932 0.721 —
c : GL+34.145
24.0 » ¢ 65 0.004449 0.847 e
d — . GL+33.298 .
2.0 » ¢ 65 0.002966 0.400 : —
e GL+32.898 ° Regquired WL
24.0 v ¢ 50  0.001483 0.398 —————— GL+2.5%3+30.0
f GL+32.500-

C=GL+32.5m

*]1 Polyethylene pipe
*7 Coefficient of Wlllams~Hazen formula
#3  Average height of fruit tree - -
Note
H = GL+35.238+2.0 = GL+37.238 = GL+37
Required pressure al position of valve
Head—loss of field valve :

X-20

5m

i (m)
: 2.0m



Vég'ét_:able. (Block-4)

HYDRAULIC CALCULATION OF PIPE LINE.

Table X- 2
Sheet 2

Required

Posi~{ Length i Mterials. ;Dis- i - Head Velo-
-tion: '~ ' iDiameter | ~charge! Loss ~eity WL,

R U R Q729 e S O 775 N B O
Tank . I O U P i GL+43.56
— 150.0iSP - ¢200 : 0.033 i -1.05 e
{a) ECE e —— GL+42.51
—=—i. 161.0 VP 92007 0.033 | 0.8 1.05 +————
bl e e —— GL+41.66
——=— . 181.01 # @150 0.022 i 2.09 1.25 ¢ —
(&) : — — et : GL+33.57
—= - 181.03y » . ¢125 ¢ - 0.011 1.41 .90 P
() et - : GL+38.16
@) F————t e —— 6L+42.51

— 367.0 VP 200§ 0.033 1.93 1.0 ——mm———

et 181.0% » ¢150- i - 0.022 2.09 1.2 +———m—

() —— : i GL+38.49
_ 181.0; « @125 -1 0.0i1 { 1.41 0.80 :
8 : : —— 61+37.08
(a) | = —i i— i GL+42.51

——  206.0:VP @200 { 0.033 { -1.08 1.05 ———
(h - ; - : i GL+41.43

— - 161.0: #»  ¢200 ¢ 0.033 : 0.85 1.0 ———r
1) i - i =t : : GL+40.58

= B8LO: #  ¢150 0.022 + 2.09 1.2 ——m——r

(J) : ; — GL+38.49

181.0; » ¢1256 | 0.0i1 { 1.41 0.90 (—m—

W ; S B S : Git37.03
) _ - — | GL+41.43
——  367.0iVP ¢ 200 0.033 : 1.93 1.05
a - : E ¢ GL+39.50
———i  181.0¢{ # ¢150 : 0.022 ; -2.09 1.25 b
m) — — : GL+37.41

— - 181.0; # 9125 0.011 1.41 0.90 —m———
) g - L GL+36.00

.the-- .

SP : Steel pipe
YP @ Vinyl pipe
Required pressure at position of each valve =6L+35.860 = Gl+36.0 m
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Table - .2
Sheet 3

HYDRAULIC CALCULATION OE‘ PIPL LINE
Vegetable (Block-B) - e

Posi- | Length | Mterials, qu~ i Head = i Velo- i Required
~tion | i Diameter | -charge | loss i “=city i WL
N ) g | (/s (m) wwss) o m)
P.S. i L e v boGled1.84
i 50.01VP ¢ 200 0;033 " 0 26:_. - 05
o) b e b b G158
- 126,01 » ¢200 1 0.033 1 0.66 | 1.05
) e G[#40.92
i 111007 ¢125 ¢ 0.022 ¢ 3.12 1,19
) — 1 G+37.80
S181.00w ¢125 P 0.011 1 141 i 0.90  F———.
) — -' i GL436.38
(a) ——— R N B R GL+41.58
e 221.0{VP 92005 0.033° ¢ 1.19 1.0 i
(o) e ' _ GL#40.39
10505 #  ¢200 ; 0.033 i 055 i 1.05 f——r—
(). : e e GL+39.84.
——  146.0i# $150 i 0.022 : 1689 : 1.4
(8 i e GL+38.15
414600 0 125 10011 | 114 0.90 ——
) . Tl 7,01
(e} ; ' e : GL+40.39
—  297.0iVP ¢200 i 0.033 i 1.56 1.05 F—r—o
1) : _ — o — —+ (L+38.83
- 146.05 4 ¢150  0.022 | 1.69 | 1.4 F——ri—
{3) ' e ——f———— GL+37.14"
146.0 ¢ »  ¢125 0.011:;: 1.14 0.90.
(k) ' i —~ G1:+36.00
ta) 3 : - GL+41.58
i 206.0%VP 9200 ¢ 0,033 ¢ 1.08 i 1.06
1) i : : - ; i GL+40.50
i 91.0¢ #» ¢ 200 0.033 0.48 : 1.0 ———7——
) : ? - A— : GL+40.02
i 146.0i » ¢150 i ¢.022 ¢ 1.6 ¢ 1.4 iI———
) — e 6L+38.33
: 181.0: » ¢125 : 0.011 1.41 0.90 ——————
(o) ' _ ; i GL+3892
() ; et GL40.50
; 56.0{ VP ¢100 0.011 1.29 1.40 {P———
) i ~ 6L+39. 21
1) i — et GL+40:50
: 206.0iVP ¢ 200 0.033 1.08 ¢ 1.05 i N
@ i ; - ; | GL+39.42
: 91.0; » $200 0.033 0.48 ¢ 1.05 i
(r) : L L | 6L+38.94
181.0: n  ¢150 0.022 + 2,09 | 1.24 : :
(s) : : — — G1+36.85
41.0: » @125 + 0.011 0:32 ; 0.0 [———
{t) i : : : i GL+36.53
@ = i ; —— G1+39.42
; 56.0:vP ¢100 ¢ 0.01p ¢ 1.2 | 1.40 ——7—
W L GL438.13

Note P.S. : Pump station
VP : Vinyl pipe
' Requ1red pressure at position of each valve =GL+35, 860 = Gl +36 0 L

X-22



HYDRAULIC CALGULATION OF PIPE LINE -

Vegetable (Block-(C)

Tahle IX- 2
Sheel 4

Velo- 'Require_d
i WL

P?:§i- length %terialsj. Dis; i Hﬁd :
-tion: iameter | -charge s -cit
(m) ) § ( ml/s). ORI, ()
P.S. RS S I P GL+47.69
——+ 300.0:VP ¢200 ;. 0.033 ; 1.58 1.05
Tank j—== i - + GL+46.11
Tank i— S — — < Gl+44.61
400.0; VP ¢ 200 0.033 2.10 ¢ 1.06
{a) —— % e ; 1 GL+42.51
—i 1810 #9200 ¢ 0.033. % 0.8% 105
b} = " — : ~ GL+41.66
181.0; » @150 0.022 2.09 1.2
o) o : < G+39.57
181.0; #  ¢125 0.011 ¢ 1.41 0.90 —————
-{d) . — ' < GL+38.16
@) s : e T GL+42.51
367.0: VP 9200 0.033 ; 1.93 1.05 ————
{e) — ——t - . GL+40.58
: 181.0¢ » ¢150: ¢ 0.022 2.09 1.2
(f) — : GL+38.49
= 181.0 » - @125 0.011 § 1.41 0.80 —
{8 = : : GL+37.08
(a) 1 ' _ GL+42.51
: C208.05VP 4200 : 0.033 1.08 1.05 ———
h) - e : -t GLA41.43
— 161.0f{ # ¢200.; 0.033 0.85 1.05 —
i} - ————1 GL+40.58
—— 181.0: # @150 - 0.022 2.08 1.2 ———
{3) : i GL+38.49
' 181.0; #  ¢125 0.011 ; 1.41 0.90 —r—
(k) : : : i GL+37.08
- (h) i - : — GL+41.43
—i 367.0:VP ¢200 { 0.033 1.93 .05 b
B : -+ GL+39.50
- 181.0: 7 150 :  0.022 2.09 1.2, +——
fm : : : GL+37.41
i 181.0: 7 @125 0.011 ; 1.41 0.90 i
(n) i : i GL+36.00
Note

P.S. : Pump station

P

2 Vinyl pipe

Required pressure at position of each valve =GL+35.860 = GL+36.0 m
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' Table K- 2

Sheet 5

HYDRAULIC CALCULATION OF PIPE LINE

Pruit = (Block-A)

Posi- i Length | Mterials. i Dis- - ' Head = | Velo- = {Required
~tion : Diameter | -—charge Logs - -gity i WL
o G L m L we | w
Tank 0 COUR IR BRI B o GL*45.50 -
——= . 150.0{SP- @200 { - 0.042 i 1.64- ; 1.34 +———=
(a) — U S S GL+43.86
— 161.0 i VP 200 0.042 ¢ - 1.32 1.
b)) —= T ——— GL+42.54
B 186.0: #  ¢150 0.028 + 3.36 ¢ 1.8 ———7——
Ce) — ———— ——i (GL+39.18
— 186.0:¢ » ¢150 § . 0.014 ¢ 0.79 0.93. ———
T . — — ﬁ 1} GL+38.39
- (a) — " GL+43.86
—— 206.0 i ¥P - ¢ 200 0.042 1.69 1.3
(e) ) ; e ' — GL+42.17
161.0:0 » 9200 0.042 { - 132 - 1.4
- (f) N B P e e e GL+40.85
- 186.0; » 9200 i 0.028 0.72° 1 0.88 e
() i : T R GL+40.13 - -
 186.0F# @126 i 0.014 227 1.14
{h ; - . i i 6L+37.86
{e} . — - : : - GL+42.17
- 367.0 i VP ¢ 200 0.042 :  3.02 1.3 ——
{1} — : : —— GL+39.15
- 186.0F »  ¢200 (.028 0.72 0.8 ————
{a) ¢ i —} - 4 GL+38.43
186.0: » ¢150 0:014 ¢ 093 { 079 r———
(k) : , — —  GL+37.50
{a) i ' : - — - GL+43.86
f208.05 VP ¢200 0.042 ¢ 1.69 1.3 - V————o
1 i : - GL+42.17
——  161.0¢ # ¢ 200 G.042 ¢ 1.32 1.8 —————
m : , : —  GL+40.85
——i  186.0: » ¢ 700 0.028 0.72 0.89
() ; : : —i GL+40.13
186.0: » ¢125 ¢ 0.014 2.21 114
(o) - GL+37.86
‘Note .
5P Steel pipe
VP : Vinyl pipe

Required pressure at position of each valve = GL+37.5.m
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Table K- 2

YP i Vinyl pipe

Roqmred pressure at position o

IX-25

Sheet 6
HYDRAULIC CALCULATION OF PIPB LINE
Fruit (Block-B) -
Posi='i Length Mterials. - DlS" Head - | Velo- Required -
-tion L Diameter i -~charge: Loss i =-eity i W,
S A () {mm) } m/s (m) (n/s (m)
S RS DRI IS G GL+44.69
. 500 Ve @200 1 0042 - 0,41 1.34 - S
— 5104 0 200 ¢ 0.042. 0.42 1.3 ——m——
). _ e T s GL+43.86
——t . 7104 7 9200 ¢ . 0.042 0.58 1.4
o) i : Gl.+43.78
: 141,08 #6150 0.028 2.55 1.8 ————
(dl- - - 5 — i GL+40.73
— - 186.01 7 $I50 0,014 .0.93 0.79 ———m——
e). ' : — - i GL+39.80
(bl ~ — : : 3 GL+43.86
- 206,0; VP 4200 { 0.042 { 1.69 : 1.34 ——
Af - R S : GL+41.21
o TL0: 6200 4 0.042 .58 1.34
{g) - — : GL+40.63
' 1860 » 200 i -0.028 | 0.72 0.8 —mmm—
h) — — GL+39.91
—i 14107 125 0.014 ; 1.72 1.14 e
i) : — : i GL+38.19
(f) — - : {GL+41.21
—— - 2717.0: VP ¢ 200 0.042 2.28 134 ———
() —— : 6L+38.93
= . 186:0: # 9200 0.028 ¢ 0.72 0.8 it
B L B ) R . GL+38.21
—i - 141.03 7 ¢ 150 0.014 0.71 0.719 p—————
(1Y ; : GL+37.50
[ e - GL43.86
— 206.0:VP ¢ 200 0.042 ¢ 1.69 1.4 ——mm——
{m) ; e i GL+42.17
' 71.0; 7 ¢125 ; 0.014 i 0.86 1.144 H=—
(j : ' i GL+41.31
(m) ; i GLA42.17
—  116.0: VP ¢ 200 0.042 ; 0.9 1.3 —m™—
{o) ; ; ; : : GlL+4}.22
: 96.0: #» $150 ; 0,028 : 1.74 | 1.8 [————
(PJ ; - i g ~ = i - GL+39.48
: 141,05+ 126 ¢ 0044 ¢ 1.72 ¢+ 1M
@) . : : — : i Gl+37.76
m) : ; : i i GL+42.17
—— " 206.0:# ¢200 : 0.042 : 1.69 1. —
{r) § — : i GL+40.48
: 116.0¢:#  ¢125 ¢ 0.014 ¢ 1.41 ¢+ 1.4 +——m
{s} i : i : : ¢ GL39.07
(r) i — et : — - GL+40.48
116.0: » 200 : 0.042°: 0.9 1.4 +——m—
(t) — ; ; —— GL+39.53
{ 96.0: # ¢200 : 0.028 ; 0.37 g —
(u) : : : i 6L+39.16
96.0; » @125 ¢ 0.014 : 1.17 1.14 +————
v | | P | 6L+37.99
Note '
S.P.: Pump statlon

{ each valve = GL+37.5 m



“Table - 2

Sheet T _ L
HYDRAULIC CALCULATION OF PIPE'LINE - . "~
Fru1t (Block-C) - - R . _
Posi- | Length Mterials, "Dis;‘:," 'Hﬁgd.i VeIOH“ ReqU%Eed
-tion Diameter : -cnarge 55 —cit ' S
R (m) {mm) m/s) . (m) (m/s G
P.S. R S RTINS B -~ i 6L*01.12
——— - 300.0 i VP ¢ 200 0.042 2.47 1—.34 e
Tank +— ; SRR O GL+48.65
Tank F—————f —————t  GL#47.15
- 400.0+vP ¢ 200 0.042 : -3.29 + 1.4 ———
(@) e (1 443,86
: i 161.0: #1200 0.042 - 1.32 13
b) —— - ORI SRS —— ——— Gl+42.54
— - 186.0¢ » 150 :  0.028 3.36 ¢ 1.58 oy
—— 1860 # ¢150 00147 093 ¢ 079
) 3 - et 6143825
(a) i AT e ———1 GL.+43.86
- 206.0:VP ¢200 ¢ 0.042 : 1.69 ¢ 1.4 ——7——
&) ; ——— e (+42.17
161,047 ¢ 200 0.042 1.32 1.3
) B = : : : ——— - §1:+40.85
—  186.0; » ¢200 0.028 0.72 0.8 iI——7—
@ | -, — L — 4 (l+40.13
. 186.0: 7 ¢125 0.014 | 2.27 1.14  +——7—
(h) — : ; — — - GL+37:86
(e) : b e —i Gl+42.17
— - 367.0 VP ¢ 200 0.042 ¢ 3.02 1.3
{1) ; - o ——— GL+39.15
. 186.01 # 9200 ¢ 0.023 0.72 0.89
AR : : - : —-=1 GL+38.43
: 186.0: # @150 ; 0.014 0.93 0.7 fF—rr—
(ki o : : — GL+37.50
GY ) ) : : GL+43.86
206.0: VP ¢200 : 0.042 1.69 1.4
(1 - : : GL+42.17
—  161.0{ # 200 0.042 1.32 1.38 s
() ; — —  GL+40.85
186.0; » ¢ 200 0.028° 0.72 0.88 —
io 186.0 » @175 0.014 2.21 1.4 +—-
(o} i : : GL+37.86
Note ,
S.P.0 Pump station

VP

Requ1red pressure at position of each valve = GL+37 5'm

> Vinyl pipe
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Table - §

Sheot 1

Cost Estimation
Block-A(Vegetable)
$486,000.00.-
N o (unit:$ )
Description | Specificstion | Unit | Quantity | Unit Cost | Cost:

Facilities . |Field Valve ~ - | Set | 105 | 3,447.00;  361,935.00
" in the Field Sprinkler Head i _ R
Materials for $200 SP(Steel Pipe) | m | - 150 35.510  5,326.50
. Pipeline | 0200 VP(VinylPipe)| o i 1,262 19.78 24,962.36
| ©ig150 VP N 724 13.18 8,542.32
i $125 W L 724 8.691  6,291.5
Materials for | 30% of Materials Cost | Set | = 1 — 13,835.82

- Incidental Worksi S ; . : o
Pipe Line Works | $200  SP m 150 51.06 | 7,659.00
| $200 VP vob 1,262 16.551  20,886.10
g0 W b M 4420 10,440.08
et o el a7 13.05 | 9,448.20
Incidental Works | 30% of Lying Cost | Set B 1 ’ 14,530.01
Junction Tank | v 1 — 1,171.33
Total 486,029.28
i 485,000.00
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Table - §°

Sheat 2 - Cost Bstimation
Blofik—B_(Vége_table)
$549,000,00,~ o
o o _ (Uhit: $ ) _
Des_cribtion : Spe(‘.lflcatlon . = Unlt i Quantlty Un’it' COSL i Cost: _
Facilities - Field Valve ~ Uoger | 105 ) 3,44700 : 361,93500 N
in the Field Sprinkler Head oL S IR T N
Materials for . | 200 VP(Vinyl Pipe)| m. 1,399 19.78F .. 27,672.22
Pipe Line — : — ; = = ————
T i g150 wp no 619 13.181 .  8,158.42
$125 VP n 806 f 8691 . 7,004.14
_ $100. VP | v 77 F 67l 518.98
Materials for - 1308 of Materials Cost | Set i 1 o= 13,00613
~ Incidental Works{ T R TR
Pipe Line Vorks | 9200 VP mo§ 1,309 ! 1655} 23,153.45
| ¢150 VP v P69 1 14.42) 8,925.98
$125 VP " 806 | © 13.05;  10,518.30
o N $100 v " 77 11.671  898.59
Incidental Works | 30% of Lying Cost  § Set | 1 { - — 13,048.80
Punp Shed Smdm R.C.Structure | it 20.0f 1,171.331 = 23,426.60
Other Structures Suction Tank etc. Set 1 i e 3,904.42
Punp Facilities Centrifugal Pump ke | 30 1,561.771  46,853.10
¢ 100%2, 15kw P T
Total 549,024.23
549,000. 00
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Table K- §

| Sheet 3
Cost Estimatibn
Block-C(Vegetable)
_$586,100.00.
_ _ - (Unit @ $ )

Description | - Specification | Unit | Quantity | Unlt Cost |  Cost

Fac111t1es S T iField Valve ~ ] Set 105 3,447. 00 361,935.00
in the Fleld L Sprinkler Hcad : Cod S , _
Materials for $200 VP(Vinyl Pipe) | m 1,962 19.78 | 38,808.36
Pipe Line  —— e ;
Po150 vp Lo 724 13.181 9,542.32
Lgls wp Lo 72 8.69 6,291.56
Haterlals for ; 309 of Materials Cost E Set, 1 5 — é 16,392.67
~Incidental works o _ § i § :
Pipe Line Works | 4200 VP L n 1,962 16.55{  32,471.10
19150 WP Lo 724 14.421 - 10,440,08
L S i1 W P 724 0 13.051 9,448.20
Tncidental Works - | 30% of Lying Cost | St | 1 — i 15,707.81
Punp Shed  Smidn R.C.Structure | nf | 20.00 1,171.33}  23,426.60
Other-Structures Suctibn Tank etc. Set 5- 1 g ' - é 3,904.42
Pump Facilities | Centrifugal Pump Do | 36 | 1561771  56,223.72
| LG 10052, 18ke | _
Junction Tank 184 %158+ 151 | Set | 1 — 1,561.77
(R.C. Structure) : i

Total 586,153.61
- 586,100.00
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Table X- 3

Sheet 4 Cost Estimation
Block-A(Fruit)
. $484,200.00 - R -
| : R o o Wniei$ )

Description i - Specification | Unit | Quantity-|Unit Cost |  Cost
Facilities of ~{Field Valve:~ ~ .- 1 ‘Set | 841 4;163.00  349,692.00
in the Field ! Sprinkler Head = : - .. A T R
aterials for | 9200 SP(Steel Pipe) | 0 851530850
Pipe Line ~ | $200 VP(VinylPice)! # | 1,80 | 19781  35,000.80
Pels0 W L s L 13081 7,344

| | $125 WP o 372 4 8691 0 3,232.68
Materials for -~ | 30% of Materials Cost | Set 1 b — b 15,5797
.- Incidental Works ! SR S o : - R RS
Pipe Line Works = | $200 SP 0 150 |- - 51.061 7,659.00
| Le0 W v 1,820 1655  30,121.00

L o150 WP ” 5580 1T 14.421 - 8,046.36

L ¢125 P Low D31 b 13.05)  4,850.60

Incidental Works 30% of Lying Cost Set oo RN 15,204.29
Junction Tank L o e e L
Total 184,235.77
484,200.00
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Table - 3

: Sheet 5
Cost Estimation
Block-B(Fruit)
$546,800.00.-
o (Unit: & )
Descrlptlon o g, : Spécificatian. % _Unit é Quantity %Unit Cost é Cost
Facilities - - Field Valve ~ P Set | 8 | 4,163.00F  319,692.00
in the Field ~ - Sprinkler lead : o : i i ,
Materials for ~ | 200 VP(Vinyl Pipe) i m i 1,838 19.781  36,355.64
Plpe Line ; — : i :
L a150  vP B ' 564 13.18 | 7,433.52
N St R I 565 8.69 | 4,909.85
Matorials for . | 30% of Materials Cost | Set | 1 — 14,609.70
Incidental Works _ : o i
Pipe Line Horks | 200 VP o 1,838 16.55¢ . . 30,418.90
lewo w1 o 564 14.42 8,132.88
e e P Lo 565 13.05 | 7,373.25
Incidental Works -~ | 30% of Lying Cost | Set | 1 — i 13,777.81
" Punp. Shed | Swn R.C.Structwre | mof | 20,01 1,171.33¢  23,426.60
.;Othef Structures '_?Suction Taﬁk ete. 5' Set é 1 ' — : 3,904.42
Pump Facilities | Centrifugal Pump ke 30 1,561.77 . - 46,853.10
. o S 100+2. 15ke | " L
Total 546,887.37
| 546,800. 00
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Table X~ 3

Sheet 6 L .
Cost Bstimation
~ Block-C(Fruit) -
$584,300,00.- o

| e | o Qiers)

' Description - E"“'Spegificafion : EzUnit E Quéntity 1§Unit Cost g--- -ICQSt.,.
Facilities iField Valve ~ | Set | 847\ 4,163.00% - 349,892.00

in the Field | Sprinkler Head (- i .o vb BT
Materials for $200 VP(Vinyl Pipe) i m | 2,520 . 1978 - 49,845.60
- Pipe Line B s = s il
- _opele W ! 08 o0 18.18: - 7.3M4.44
v ow T m | ww amw
Materials for E"30% of Haterials Cost | Set 1 ' f“_é' 18,129.82
- Incidental Works : _ o - 0 AR

Pipe Line Works | $200 VP n i 2,50 16.55 - 41,706.00
L ¢150 WP K 558 14421 8,046.36

| Lp15 WP how b e b 13.05F 485460
Incidental Works | 30% of Lying Cost | Set 1 b 16,382.09
Punp Shed I 5msdn R.C.Structure | mf 20.0{ 1,171.33{  23,426.60
Othér Structures é Suction Tank etc. E Set 1 -E e é - 3,904.42
Pump Facilities i Centrifugal Pump ke | 36 | 1561771 - 56,229.72

o ¢ 100+, 18ke " ! T |
Junction Tank (1.8 L*1.58%18% | Set 1 — 1,561.77
(R.C. Structure) i ' : i

Total o 584,360.10°
584,300.00
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Table M- 3
Sheet 7

' Cos-.t; for On-Farm Irrigation Facilities (Vegetable)

$ 3,447.00 —

{Unit : $/0.35ha)

._.[}eééription o _""Spec'i_fic'atfii;n o Unit , Quantity Unit Cost | Cosk

CSprinkler Head 3.0k 4.5*A8mm | Piece! 12 | 39.04 | 468,48

Riser Pipe | ¢20m 1=I.0n 1 o« | 12 577 | 309.24
T bend for Riser | #7550m  H.C.I | 4 60.83 | 23.32

Reducer for T bend | ¢50+20mn po Lo 4 24.29 | 97.16

Risér Saddle 1 ¢50+20 by Avuminiumi | 8 24.99 | 1199.92

T bend | $1004100mm  VP(UD) | @ 1 22,08 | 22.08
Reducer P p100¢75m - o# 1 2 7.40 | 14.80

Eibow | ¢ Tomn Mo | 2 .26 | 148.57

Reducer L g7550m # " 2 47.95 | 195.90

One-touch Socket | 75am by Aruminiumo | ¥ 4 117.13 | 468.52
T ¢S0m o« p 8 52.32 | 418.56

Cop - $50m  # " 2 17.18 | 34.36

Pield Valve | $100m  Angle Valve | 7 1 276.43 | 276.43

Pipe | $100m  Polyethylene| m 5.0 7.7 | 35.85

o | ¢75m * 54.0 5.06 | 275. %

" | ¢50m - # " 144.0 2.37 341.28

Total - 3,447 .66

| 3,447.00

i

~ Note) M.C.I : Malleable Cast Iron
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Table X- 3

Sheet 8 - SRR :
_ Cosf; for On-Farm Irrigation Facilities(F ruit)
$4,163.00— e
o T ~ (Unit: $/0.45ha)
Description . | :Specification | Unit | Quantity !Unit Cost | - Cost .
Sprinkler Head _' 3.0kg 5.0%7,5mn Piece] 8 . | '.58.‘5'7{.;'___,. 468.56
Riser Pipe $25 1=3.0n Avemi. | 2 i 8 i 7340} 587.20
Riser Stay .. Toin Spike . 8 %041 W12
T bend for Riser | $65%60  VP(MD) | v 1 6 | BB 3324
Reducer for T bend ' ¢ 50+25 - " " 6 164 9.84
T bend for Riser | $50«25 ~  w | 2 3.23 | 6.46
T bend $100¢100 @ " 1 o208 0 0 2208
Reducer - $10065 a 2 1145} 22.90
Elbow 365 " T 802
Reducer L g6550 » 2 30570 - Bl0
Socket: Lel00  w u 4 b Ba5t - 3260
" Y " 30 217 L 83.0
E o0 ] oo 1z Ls | 19.08
Cap L 650 " Z v 110 2.20
Field VYalve f 8100 Angle Valve KA i L £78.43 276,45
Valve Socket L6100 VP(HD) o ¥ o552 T Lo
Materials for Pipe | $100 # m ©14.0 10.00 | 140.00
’ L 465 . " 120.0 4.40 1 528.00
’ I g50 : " 48.0 3.42 . 164.16
Pipe Line Works | ¢100 " " 14.0 11.67 | 163.38
" L $65 " " 120.0 8.27°1  992.40
. - 650 y " 48.0 6.36 | 305.28
Total 4,163.19
4,163.00
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