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CHAPTER 11. NET RETURN OF AGRICULTURAL BENEFITS

(ECONOMIC)

Tables N-5 to N-8 show the calcul

ation process of the net return value in
-agriculiural yield by accounting price. Figu

re N-2 shows the plotting pasitions on the
normal probability paper using these figures in order to estimate the annual average
agricultural benefits.



PRESENT AND PROI’OSED:CROP YIELDS, UNIT PRICE, PRODUCTION COST,

TABLE N-5, |
_GROSS VALUE AND NET RETURN ( 1/3)
(ACCOUN’I‘]NG PRICE) '
Cropé | Vil Uit Gross — Seeds ™ Terin Culti- HarvestTotal Net
: : . .Price  Value vation - ing Cost Return
Kgs Rs/Kg  Rs. Rs, Rs. Rs. -~ Rs.
Present . '
_Sj_mation :
Jowar 1000 320 3,200 80 00 342 512 2688
4,000 0.24 960 0 - 960
Bajra 900  3.60 3,240 100 90 342 532 2708
3,600 0.24 864 0 864
K. Fodders 9000 024 2,160 60 90 277 427 1733
Wheat 1200 413 4956 320 00 342 752 4204
1800 024 432 ' 0 432
Gram 800 440 3916 288 90 312~ 690 37226
Oilsecd 770 3.60 2772 60 90 312 462 2310
R.Fodders 7000 ° 024 1,680 60 90 187 337 1343

N-—2Z0



TABLEN-5. “PRESENT AND PROPOSED CROP YIELDS, UN
GROSS VALUE AND NET RETURN (2/3)
(ACCOUNTING PRICE)

IT PRICE, PRODUCTION COST,

Crops Yield = Unit  Gross  Seeds  Forn-  Culti- Harvest-  Total Net

~Price  Value lizers  vation in '
ation- g Cost  Return
Kgs  Rs/Kg  Rs. Rs. Rs. Rs. Rs. . Rs. Rs.

Tuture o
Situation- - (Return Period 2-Year)

Jowar 1020 320 3264 82 0 93 350 525 2739
o 4080 024 979 | 0 979
Bajra - 920 3.60 3,312 102 0 93 350 $45 2,767
: 3680 - 024 883 0 883

KFodders = 9,180 024 2203 6 ~ 0 93 283 438 1765
Wheat 1220 413 5039 326 0 93 319 738 4301
1,830 024 439 0. 439

Gram 910 440 4004 294 0 93 319 706 32908
Oilseed 790 3.60 2,844 62 0 93 313 468 2376
RFodders 7,040 024 1714 62 0 93 192 347 1367
0 R

Situation (Re,furn Period 5-Year)

Jowar - . 1050 320 3360 84 0 99 360 543 2,817
4200 024 1,008 0 1,008
Bajra 950  3.60 3,420 105 0 99 360 564 2,856
SR 3,800 024 912 | 0 912
K.Fodders 9460 024 2270 63 0 99 292 454 1816
Wheat 1,260 413 5204 336 0 99 360 795 4,409
: 1,800 024 454 | 0 454
Gram 040 440 4136 302 0 99 329 730 3406
Qilseed . 810 3.60 2916 63 0 9% 329 491 2,425
RFodders 7360 024 1766 63 0 99 197 350 1,407




TABLEN-5. PRESENT AND PROPOSED CROP.YIELDS, UNIT PRICE, PRODUCTION COST,
GROSS VALUE AND NET RETURN (3/3) S

(ACCOUNTING PRICE)
Crops Yicild  Unit  Gross - Seeds F_érti-' Culti- Harves Toial  Net
_ Pricc  Value . lizers  vation . ing Cost  Return
Kgs Rs/Kg Rs. Rs. = Rs. - Rs, Rs. Rs. Rs.

Fature
Situation (Return Period 10-Year)

Jowar 3,110 320 3,552 88 0 109 379 576 2976

4440 024 1,066 - | 0 1,066
Baira 990 360 3564 110 0 109 379 598 2,966
| 3960 024 950 | | 0 950
KFodders 9,940 024 2,386 66 0 109 307 482 1,904
Wheat 1,330 413 5493 354 0 109 379 842 4,651

1,995 024 479 0 - 4719
Gram 980 440 4312 318 0 109 345 772 3,540
Oilseed 850 360 3060 66 0 109 345 520 2,540
RFodders 7,730 024 1,855 66 0 109 207 382 1473
5= 1T - S

Sitoation (Rerurn Period 25-Year)

Jowar 1280 320 409 102 0 147 439 688 3,408

5120 024 1229 ' 0 1229
Rajra LISO 360 4140 128 0 147 439 714 3426

4600 024 1104 | ‘ | ‘ 0 1.104
KFodders 11,540 024 2,770 77 0 147 356 580 2,190
Wheat 1,540 413 6360 410 0 147 439 996 5.364

2310 024 554 | - T e 554
Gram 1,140 440 5016 370 0 147 401 918 4,098
Oilseed 990 360 3564 77 0 47 401 625 2,939
RFodders 8980 - 0.24  2.155 77 0 147 241 465 - 1,690

N —22



TABLEN-6.  NET RETURN IN CASE A (RETURN PERIOD 2-YEAR)

{ACCOUNTING PRICE)
Crop Cropping Pattern Net Return

= (hectares) (%) (Rs/ha) '000 Rs.

Without  (Kharif) _ :

P_roject Jowar - 3,122 85.0 3,648 11,389

(a) Bajra 459 12.5 3,572 1,640

K.Fodders 92 2.5 1,733 159
Subtotal 3,672 100.0 13,188
(Rabi) :
Wheat 140 67.9 4,636 649
Gram 48 23.4 3,226 155
Qilseed 18 8.6 2,310 42
R.Fodders 0 0.1 1,343 it
Subtotal 206 100.0 846
Total (T) 3,878 14,0634
CCA (O 13,348 T/C= 0.29

With  (Kharif) -

Project - Jowar 4,257 85.0 3,718 15,828

(b) Bajra 626 12.5 3,650 2,285
K Fodders 125 2.5 1,765 221
Subtotal 5,009 100.0 18,334
(Rabi) -
Wheat 570 619 4,740 2,702
Gram 196 23.4 3,298 646
Qilseed 72 8.6 2,376 i
R.Fodders 1 0.1 1,367 i
Subtotal 839 100.0 : 3,520
Total (T) 5,848 21,854
CCA ) 13,348 T/C= 0.44

(b)-(a) (Kharif)
Jowar 1,136 4,439
Bajra 167 646
K Fodders 33 02
Subtotal 1,336 5,146
{Rabi)
Wheat 430 2,053
Gram 143 491
Qilseed 54 129
R.Fodders 1 i
Subtotal 634 2,674
Total 1,970 7,320

Note) CCA: Cultivablc Command Area



TABLE N-6. NETRETURN IN'CASE A (RETURN PERIOD 5-YEAR)

_ (ACCOUNTING PRICE)
Crop Cropping Pattern - Net Return _
(hectares) (%) (Rs/ha) ‘000 Rs.
Without  (Kharif) . _
Project  Jowar 3,642 85.0 3,648 13,286
(a) Bajra 536 12.5 3,572 1,915
K.Fodders 107 2.5 1,733 185
Subtotal 4,285 100.0 : 15,386
(Rabi) _ : B
Wheat 163 67.9 4,636 156
Gram 56 234 3,226 181
Qilseed 21 8.6 2,310 ¢ 49
R.Fodders 0 0.1 1,343 0
Subtotal 240 100.0 986
Total (T) 4,525 - 16,370
CCA (O 13,348 T/C= 0.34
With (Kharif) ) -
Project  Jowar 6,136 85.0 3,825 23,470
(b) Bajra 902 . 12.5 3,768 3,399
K.Fodders 180 2.5 1,816 _ 327
Subtotal 7,219 100.0 : 27,196
(Rabi) S '
Wheat 821 67.9 4,863 3,993
Gram 283 234 3,406 964
Oilseed 104 8.6 2,425 252
R.Fodders 1 0.1 . 1,407 1
Subtotal 1,208 “100.0 5,210
Totai (1) 8,427 : _ 32,406
CCA (C) 13,348 T/C= 0.63
(b)-(a) {Kharif) _ R
Jowar 12,493 10,184
Bajra 367 1,484
K .Fodders 73 142
Subtotal 2,933 11,810
(Rabi) :
Wheat 658 - 3,237
Gram 227 783
Oilseed 83 203
R.Fodders 1 1
Subtotal 969 4,224
Total 3,902 '

16,036




TABLEN-6.  NET RETURN IN CASE A (RETURN PERIOD 10-YEAR)

(ACCOUNTING PRICE)
‘ Crop : i Cropping Pattern Net Return
¥ rectares ) : ' .
T { ) (%) (Rs/ha) 000 Rs,
Project  Jowar 3,918 85.0 3,648 14,293
(a) Bajra 576 12.5 3,572 2,057
K.Fodders 115 2.5 1,733 199
Subtotal 4,610 100.0 16,549
(Rabi) :
Wheat 175 679 4,636 811
Gram 60 23.4 3,226 C 194
Oilseed _ 22 8.6 2,310 51
R.Fodders 0 0.1 1,343 0
Subtotal 258 100.0 . 1,056
Total (T) 4,868 17,605
CCA (C) 13,348 T/C= 0.36
With (Kharif) ' :
Project  Jowar 7,531 85.0 4,042 30,440
(b) Bajra . 1,107 12.5 3,916 4,335
K.Fodders 221 2.5 1,904 421
Subtotai 8,860 100.0 35,196
(Rabi) -
Wheat 1,607 67.9 5,130 5,106
Gram 347 234 3,540 1,228
QOilseed 128 8.6 2,540 325
R.Fodders : 1 0.1 1,473 1
Subtotal 1,483 100.0 6,720
Total (T) 10,343 41916
CCA (C) 13,348 T/C= 0.77
(b)-(a) (Kharif) _
= Jowar 3,612 16,147
~ Bajra 531 2,278
K.Fodders 106 222
Subtotal 4,250 18,647
{Rabi) :
Wheat 832 4,355
Gram 287 1,034
Oilseed 105 z1
R.Fodders 1 I
Subtotal - 1,225 5.664
Total 5,475 . 24,311

N 25



TABLEN-6. NETRETURN IN CASE A (RETURN PERIOD 25-YEAR)

- (ACCOUNTING PRICE)
Crop Cropping Pattern - Net Return
(hectares) - (%) (Rs/ha) '000 Rs.
Without  (Kharif) _ o S I
Project  Jowar ' 4,216 - 85.0 3,048 15,380 .
(a) Bajra 620 12.5 3,572 2,215
. K.Fodders 124 2.5 - 1,733 215
Subtotal - 4,959 100.0 17,810
{Rabi) : _
Wheat 188 679 4,636 872
Gram 65 234 3,226 210
Qilseed 24 8.6 - 2,310 55
R.Fodders o 0.1 1,343 0
Subtotal 278 100.0 C 1,137
Total (T) 5,237 ' 18,947
CCA (C) 13,348 T/C= 0.39 '
With (Kharif) : : : _ :
Project  Jowar 8,906 - 850 4,637 41,297
(b) Bajra 1,310 12.5 4,530 5,934
K.Fodders . - 262 25 2,267 594
Subtotal 10,477 100.0 L 47,825
(Rabi) : D _
Wheat 1,263 67.9 5918 7,474
Gram 435 -23.4 - 4,098 1,783
Qilseed 160 8.6 2,939 . 470
R Fodders 2 0.1 1,690 3
Subtotal 1,861 -~ - 100.0 ' 9,730
Total (T} 12,338 ' 57,555
CCA(O) 13,3438 T/C= - 0.92
(b)-(a)  (Kharif) - : .
Jowar 4,690 : 25,917
Bajra 690 : - 3,19
K .Fodders 138 _ : 379
Subtotat - 5,518 o 30,015
(Rabi) '
Wheat 1,075 ' 6,602
Gram - 370 ' ' 1,573
Qilseed - 136 ' 415
R.Fodders 2 3
Subtotal 1,583 . 8,594

Total 7,101 . 38,609

N 26



TABLEN-7. NETRETURN IN CASE B-1 (RETURN PERIOD 2-YEAR)

(ACCOUNTING PRICE) |
Crop Cropping Pattern Net Returmn
_ (hectares) (%) (Rs/ha) ‘000 Rs.
Without  (Kharif)
Project  Jowar 3,122 85.0 3,648 11,389
@) Bajra 459 12.5 3,572 1,640
K.Fodders 92 2.5 1,733 159
Subtotal 3,672 100.0 13,188
(Rabi)
Wheat 140 679 4.636 049
Gram - 48 23.4 3,226 155
Oilseed 18 2.6 2,310 42
R.Fodders 0 0.1 1,343 0
Subtotal 206 100.0 846
Total (T) 3,878 ' 14,034
CCA (O 13,348 T/C= 0.29
With (Kharif) :
Project  Jowar 3,867 85.0 3,718 14,378
(b) Bajra 569 12.5 3,650 2,077

- K.Fodders 114 2.5 1,765 . 201

Subtotal 4,549 100.0 16,656
(Rabi) :
Wheat 540 67.9 4,740 2,602
Gram 189 234 3,298 623
Qilseed 70 8.6 2,376 166
R.Fodders o 0.1 1,367 1
Subtotal 809 100.0 3,392
Total (T) 5,358 20,048
CCA (C) 13,348 T/C= 0.40

(b)-(a)  (Kharif) '

‘ Jowar 745 2,989
Bajra 110 437
K.Fodders 22 42
Subtotal 876 3,468
{Rabi)

Wheat 410 1,953
Gram 141 468
Oilseed 5% I2c11
R.Fodders
Subtotal 604 2,546
" Total 1,480 6,014
Note) CCA; Cultivable Command Area.

N —27



TABLE N-7. NETRETURN IN CASE B-1 (RETURN PERIOD 5-YEAR)
(ACCOUNTING PRICE) _
- Crop Cropping Patiern Net Return
: {hectares) (%) {Rs/ha) ‘000 Rs.
Without  (Kharif) : |
Project . Jowar 3,642 85.0 3,648 13,286
(a) Bajra 536 12.5 3,572 1,915
: K Fodders 107 2.5 1,733 185
Subtotal 4,285 100.0 ' 15,386
(Rabi) ' _ :
Wheat 163 67.9 4,636 756
(ram 56 23.4 3,226 181
Oilseed 21 8.6 2,310 49
R.Fodders 0 0.1 1,343 0
Subtotal 240 100.0 986
Total {T) 4,525 - 16,372
CCA (O) 13,348 T/C= 0.34 '
With (Kharif) B _ _
Project  Jowar 5,664 85.0 3,825 21,665
(b) Bajra 833 12.5 3,768 3,139
K.Fodders 167 2.5 1,816 303
Subtotal 6,663 100.0 25,107
(Rabi) : _
Wheat 805 619 4,863 3915
Gram 217 234 3,406 943 -
Oilseed 102 8.6 2,425 247
R.Fodders 1 0.1 1,407 -1
Subtotal 1,185 100.0 5,106
. Total (T) 7,848 30,213
CCA(C) 13,348  T/C= . 0.59
(b)-(a)  (Kharif)
Jowar 2,021 8,379
Bajra 297 1,224
K Fodders 59 118
Subtotal 2,378 9,721
{Rabi) : '
Wheat 642 3,159
Gram 221 762
Qilseed 81 198
R.Fodders H i
Subtotal 945 4,120
Total 3,323 13,841
N --28



TABLEN-7. - NETRETURN IN CASE B-1 (RETURN PERIOD 10-YEAR)

(ACCOUNTING PRICE)
_ Crop " Cropping Pattern Net Return
o : colares F: !
Withont — (Kharih) L (%) Reha)  '000Rs.
Project Jowar 3,918 85.0 3,648 14,293
(@) Bajra 576 12.5 3,572 2,057
K.Fodders. 115 2.5 1,733 169
Subtotal 4,610 100.0 16,549
(Rabi) '
Wheat 175 67.9 4,636 811
Gram 60 234 3,226 194
Qilseed 22 8.6 2310 51
R.Fodders 0 0.1 1,343 0
Subtotal 258 100.0 1,056
Total (T) 4,868 : 17,605
CCA (O 13,348 T/C= 0.36
With (Kharif)
Project  Jowar 7,023 85.0 4,042 28,387
(b Bajra 1,033 12.5 3,916 4,045
K.Fodders 207 25 1,904 394
Subtotal 8,262 100.0 32,826
(Rabi)
Wheat 998 67.9 5,130 5,120
Gram 344 234 3,540 1,218
Oilseed 126 8.6 2,540 320
R.Fodders 1 0.1 1,473 1
Subtotal 1,470 100.0 6,659
Total (T) G132 39,485
CCA (C) 13,348 T/C= 0.73
(b)-(a)  (Kharif)
- Towar 3,105 14,094
Bajra 457 1,988
K. Fodders 91 195
Subtotal 3,652 16,277
(Rabi)
Wheat 823 4,309
Gram 283 1,024
Qilseed 104 269
R.Fodders 1 1
Subiotal 1,212 5,603
Total 4,864 21,880

N —29



TABLE N-7. NET RETURN IN CASE B-1 (RETURN PERIOD 25-YEAR))

(ACCOUNTING PRICE)
Crop Cropping Pattern Net Retuim
(hectares) (%) (Rs/ha) '000 Rs.
Without (Kharif) - : .
Project  Jowar 4,216 85.0 3,648 15,380 -
(a) - Bajra 620 12.5 3,572 2,215
K.Fodders 124 2.5 1,733 215
Subtotal 4,959 100.0 ' 17,810
“(Rabi) _ o :
Wheat 188 67.9 4,636 872
Gram 65 - 234 3,226 - 210
Qilseed 24 8.6 2,310 55
R.Fodders 0 0.1 1,343 0
Subtotal 278 - 100.0 1,137
Total (T} 5,237 18,947
CCA(C) 13,348 T/C= 0.39 '
With (Kharif) o o
Project  Jowar 476 B5.0 4.637 - 39,303
(b) Bajra 1,247 12.5 4,530 5,649
K.Fodders 249 - 2.5 2,267 504
Subtotal 9972 '100.0 45,516
(Rabi) '
Wheat 1,267 67.9 " 5,918 7,498
Gram 437 23.4 4,098 1,791
Oilseed 160 8.6 2,939 470
R.Fodders 2 0.1 1,690 3
Subtotal 1,866 100.0 9,762
Total (T) 11,838 : 55,278
CCA (O 13,348 T/C= 0.89
(b)-(a) (Kharif) .
Jowar 4,261 23,923
Bajra 627 3,434
K.Fodders 125 349
Subtotal 5,013 27,706
(Rabi) '
Wheat 1,078 6,626
Gram 372 1,581
Qilseed - 137 415
R.Fodders 2 3
Subtotal 1,588 8,625
Total 6,601 36,331

N—130



TABLEN-8. NET RETURN IN CASE B-2 (RETURN PERIOD 2-YEAR)

(ACCOUNTING PRICE)
Crop Cropping Pattern Net Return
_ (hoctares) (%) ___ (Rsha)  '000Rs.
Without  (Kharif) : :
Project  Jowar 3,122 85.0 3,648 11,389
(a) Bajra 459 12.5 3,572 1,640
K.Fodders 92 2.5 1,733 - 159
Subtotat 3,672 100.0 13,188
(Rabi) _
Wheat 140 67.9 4,636 649
Gram 48 234 3,226 155
Qilseed i8 8.6 2,310 42
R.Fodders 0 0.1 1,343 0
Subtotal 206 100.0 846
Total (T) 3,878 14,034
CCA (O 13,348  T/C= 0.29
With (Kharif) _
Project  Jowar 3,652 85.0 3,718 13,578
(b) Bajra 537 12.5 3,650 1,960
K.Fodders 107 2.5 1,765 189"
Subtotal 4,296 100.0 15,727
(Rabi) _
Wheat 581 67.9 4,740 2,754
Gram 200 23.4 3298 660
Oilseed 74 8.6 2,376 176
R.Fodders H 0.1 1,367 1
Subtotal 856 100.0 3,591
Total (T) 5,152 . 19,318
CCA () 13,348 T/C= 0.39
(b)-(a)  (Kharif)
~Jowar 530 2,189
B_a’jra 78 320
- K.Fodders 16 30
Subtotal 624 2,539
(Rabi)
Wheat 441 2,105
Gram 152 505
Oilseed 56 134
R.Fodders I !
Subtotal 650 2,744
S Total 12714 5,284
Note) CCA; Cultivable Command Area.

-3l



TABLE N-§. NET RETURN IN CASE B-2 (RETURN PERIOD 5-YEAR)

{ACCOUNTING PRICE) .
Crop Cropping Paitern Net Return
- (hectares) (%) (Rs/ha) '000 Rs.
Without (Kharif) _ _ RS i
Project  Jowar 3,642 85.0 3,648 13,286
(a) Bajra _ 536 12.5 3,572 1,915
K.Fodders 107 2.5 1,733 185
Subtotal 4,285 100.0 ‘ 15,386
(Rabi) o
Wheat 163 67.9 4,636 756
Gram 56 23.4 3,226 181
Qilseed 21 8.6 2,310 49
R.Fodders 0 0.1 1,343 0
Subtotal 240 100.0 ' 986
~ Total (T) - 4,525 : 16,372
CCA (C) 13,348 T/C= 0.34
With (Kharif) : .
Project  Jowar 5,388 85.0 3,825 20,609
(b) Bajra 792 12,5 3,768 2,984
K.Fodders 158 2.5 1,816 287
Subtotal 6,338 100.0 ' 23,880
(Rabi) ' : o .
Wheat 857 67.9 4,863 4,168
Gram 295 23.4 3,406 1,005
Oilseed 109 8.6 2,425 264
R.Fodders i 0.1. 1,407 i
Subtotal 1,263 100.0 5,438
Total (T) 7,601 - 29,318
CCA (O 13,348 T/C= 0.57 :
(b)}-(a)  (Kharif) o
Jowar 1,745 7,323 -
Bajra 257 1,069
K.Fodders 51 102
Subtotal 2,053 8,494
(Rabi) |
Wheat 694 3,412
Gram 239 824
Oilseed - 88 215
R.Fodders 1 i
Subtotal 1,023 4,452
Total

3,076

12,946

N.--32



TABLEN-8.  NETRETURN IN CASE B-2 (RETURN PERIOD 10-YEAR)

(ACCOUNTING PRICE)
- Crop 0 Cropping Patlern Nt Retorn
2 _ gctares) { : !

Wik (KD ) (%) (Rs/ha) ooo_Rs.

Project  Jowar 3,918 85.0 3,648 14,293

{a) Bajra 576 12.5 3,572 2,057
K.Fodders 115 2.5 1,733 199
Subtotal 4,610 100.0 16,549
(Rabi)
Wheat - 175 67.9 4,636 811
Gram 60 234 3,226 194
QOilseed 22 8.0 2,310 51
R.Foddess 0 0.1 1,343 0
-Subtotal 258 100.0 1,056
Total (T) 4,868 17,605
- CCA (O 13348  T/C= 0.36

With (Kharif)

Project  Jowar 6,712 85.0 4,042 27,130

(b) Bajra - 987 12.5 3916 3,865

. K.Fodders 197 2.5 1,904 375

Subtotal 7,896 100.0 31,370
(Rabi) _
Wheat 1,069 67.9 5,130 5,484
Gram 368 234 3,540 1,303
Oilseed 135 8.6 2,540 343
R.Fodders 2 0.1 1,473 3
Subtotal 1,574 100.0 7,133
Total (T) 9.470 38,503
CCA (O 13,348  T/C= 0.71

®)>-(@)  (Kharif) _
Jowar 2,793 12,837
Bajra 411 1,808
K.Fodders 82 176
Subtotal 3,286 14,821
(Rabi) '
Wheat 894 4,673
Gram 308 1,109
Oilseed 113 292
R.Fodders 1 3
Subtotal 1,316 6,077
Total 4,602 201,898

CN--33



TABLEN-8. NETRETURN IN CASE B-2 (RETURN PERIOD_25_-YEAR)

{ACCOUNTING PRICE) _
Crop Cropping Pattern - -Net Return
(hectares) (%) " (Rs/ha) '000 Rs.
Without  (Kharif) : S
Project  Jowar 4,216 85.0 3,648 - - 15,380
(a) Rajra 620 12.5 3,572 . 2,215
' K.Fodders 124 2.5 1,733 215
Subtotal 4,959 100.0 - 17,810
- (Rabi) o ‘ _
Wheat 188 - 67.9 4,636 8§72
Gram 65 234 3,226 210
Oilseed 24 8.6 2,310 55
R.Fodders . 0 0.1 1,343 0
Subtotal 278 160.0 1,137
- Total (T) - 5,237 . 18,947
CCA (O) 13,348 T/C= 0.39
With (Kharif) - N
Projeci - Jowar 8,242 85.0 4,637 38,218
(b) Bajra . - 1,212 12.5 4,530 5,490
K Fodders 242 2.5 2,267 549
Subtotal 9,696 100.0 44257
(Rabi) . |
Wheat 1,365 67.9 5,918 8,078
‘Gram 470 23.4 4,098 1,926
Oilseed 173 8.6 2,939 508
R.Fodders 2 0.1 1,690 3
Subtotal 2,010 100.0 10,515
Total (T) 11,706 : , 54,772
CCA (O 13,348 T/C= 0.88 :
(b}-{a) (Khari) K : :
Jowar 4,026 22,838
Bajra 592 3275
K. Fodders 118 334
Subtotal 4,737 26,448
(Rabi) _ _
Wheat 1,176 7,206 -
Gram 405 1,716
Oilseed 149 453
R.Fodders 2 3
Subtotal 1,732 9,379
Total 6,469 35825
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CHAPTER I, BASIC ANIMAL PRODUCTION MODEL

- To estimate inclemental animal production resulting from the improvement of

watershed management, the animal production models shown in T able N-9 were refered
to as a basic concept.

In this Study, the average percentage of the total figures in each section in this
table was refered to the animal production model in the watershed area. But "Flock off-
take plus flock increase” was converted to "Flock off-take” only to keep the total animal
heads under the rearing Hmit,



TABLE N-9. "BASIC PRODUCTION MODEL (SHEEP FLOCK)

Fi.ock Percentage  Opening Additions  Losses Off-take Closing
composition mortality inventory  ducto due to during inventory
births all causes year number
Breeding ewes 7 5,000 0 350 700 3,950
0-1 year 20 0 2,250 450 Q 1,8¢0
1-2 years 0 1,800 0 . 108 92 1,600
Sub-total 6,300 2,250 908 792 7,350
Stud rams 6 S 200 0 12 38 152
0-1 year 20 Q0 2,250 450 150 1,650
1-2 years 6 1,650 0 100 250 1,300 .
2-3 years 6 1,300 0 - 78 1,174 - 48
Sub-total 3,150 2,250 640 1,610 3,150
Grand total 9,950 4,500 1,548 2,402 10,500
TABLEN-9.  BASIC PRODUCTION MQODEL (GOATS FLOCK)
Flock Percontage  Opening Additions Losses Off-1ake Closing
composition mortality inventory due Lo due to during mventory
: births all causes ~ year number
Breeding does b 5,00 0 400 850 3,750
0-1 year 25 0 4,125 1,031 269. 2,825
1-2 years 7 2,825 0 168 777 1,850
Sub-total 7,825 4,125 1,629 1,896 8,425
Stud bucks -7 200 0 14 36 150
0-1 year 25 0 4,125 931 2,889 - 305
1-2 ycars 7 205 0 14 141 50
Sub-total | 405 4,125 959 3,066 505
Grand total 8,230 8,250 2,588 4,962 8,930
Production coefficients : Sheep Goats
! Ram to ewe ratio (Buck to doc ratio) : 120 1-25
2 Kid drop : 90 % 165 %
3 Effective kidding rate 72 % 124 %
4 Ewc (dog) replacement rate : 21% 25 %
S Ram (buck)replacement rate : 24 9% 25%
6 Age at first breeding 18 months 8-12 months
. T Flack off-1ake : 23 % 5718 %
8 Flock inventory change : +55% +8.5 %
9 Flock off-take plus flock increase : 29 % 663 %

Source : Goats and sheep production in the opics
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CHAPTER 1V, CONVERSION FACTORS

In this study, the National Parameters, such as Accounting Rate of Interest,
Stand‘ardl (_l‘onvefsion Factor, and Secior Conversion T
the economical conditions of the D.G. Khan districts
data.

actors are determined considering
and the limitation of the available

3.1 Accounting Rate of Interest (AR])

The ARI of 9% is applied in this study from the viewpoints of the same reasons
denoted in the project evaluation by market price.

3.2 Standard Conversion Factor (SCF)

The SCF is calculated based on the amounts of import and export, custom dutics
and subsidies of Pakistan, as follows (refer to Table N-10):

SCF = (M+X) /(M (1+1) + X (1+s)) = (.8

Where, M :  Amount of import {major 9 items in 10-year average),
X : Amount of export (major 10 items in 10-year average),
t  Weighting average ratio (%) of custom duties
(major 9 import items),
s : Weighting average ratio (%) of subsidies

(major 10 export items).
3.3  Sector Conversion Factors
(1)  Construction

The following construction cost is estimated by using market prices, and includes
sales tax (12.5%) which is a transfer item in the evaluation. Therefore, it is necessary to

exclude this item from the cost, as follows:
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Construction Cost (Market Price)

_ (million Rs.)

Ttem - CASEA  CASEB-1 CASEB-2
1. Direct Construction Cost _14.88 - :50.87_ ~ 68.80
2. Material Cost 28.12 44.53 54.09
3. Machinery Cost - 17.39 25.26 129.97
4. Contingency 6.57 12.83 16.18
S. Engineering Fee - 7.22 1 9.87 12.46
6. Overhead Cost 5.22 7.59 9.00

(Machinery & Others) _ ‘
Total | 79.40 15095 - 190.50
Construction Cost (Exclﬁding Tax)

| | | (million Rs.)

Item ~ CASEA  CASEB-1 CASEB-2

1. Direct Construction Cost 13.02 4451 60.20°

2. Material Cost 24.61 3896 4133
3. Machinery Cost 15.22 22.10 2622
4. Contingency 575 1123 14.16
5. Engineering Fee : 6.32 - 8.64 10.90
6. Overhead Cost 4.57 6.64 7.88

(Machinery & Others) . : _

Total £9.48 132.08 166.69

Rased on the above table, the contents of direct construction cost are classified as

follows:
Itemization of Direct Construction Cost R
. - (million Rs.)
lem - CASEA - CASEB:l -~ CASEB-2
Cost % Cost ~ % Cost % -
1. Barth Work 296 227 547 123 692 1.5
2. Masonry 852 654 2007 45.1 2643 439
3. Concrete Work 026 2.0 031 07 024 . 04
4. Others 129 9.9 18.65 419 26.61 442
Total 13.02 100 4451 100  60.20 100
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a. Earth work
The conversion factor of carth work ig estimated at 0.61 which is derived from

applying the following conversion factors to each cost component of the earth work (refer
to Table N-11);

| Labor Wages: SCF (0.8} is applied for skilled labor, because the market is
Jjudged 10 be competitive. As for unskilled labor, 0.4 as the medium value of SCE is
applied because of the underemployment conditions in the districts,

Operation Cost: Import tariff of 0.5 (50%) for fuel and lubricant oil is adopted,
‘which are the major contents of this cost,

Overhead Cost: SCF (0.8) is applied because material costs, profit and
management expenses are included in this cost.

b. ‘Cernent and masonry work _
- The conversion factor of .75 is computed by the same method above mentioned
(refer to Tablc_ N-12).

c. Direct construction cost

The conversion factor of direct construction cost is calculated for each altiernative
pIim by using the determined conversion factors. The results are; 0.72 for Case A, 0.75
for Case B-1 and 0.76 for Case B-2 (refer to Table N-13).

d.’ ' Mﬂtenal cost
The construction materials, except for vetiver grass seeds, are to be procured in
Pakistan, and the share of the seeds in the whole material cost is smail. Based on these

conditions, SCF (0.8) is adopted for this cost.

€. Operatlon cost of equipment
The operauon cost of equipment counts as the lease charge of eqmpments which

consist of 1mp0rtcd construction machinery and imported vehicles. The conversion factor
of this item is determined as 0.6, considering the SCF (0.8) and the import tariffs of 20%

(consmction machinery) and 60% (vehicles).

- f. © Contingency and overhead cost
SCF (0.8) is applied.
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g. Engincering fee

The medinm value of 0.9 between SCF (0.8) and 1.0 is a.dopted cor.l.sid_ering the

possibility of participation of foreign consulting firms.

(2)  O/M Cost

The cost components of the O/M cost is summarized as follows:

Composition of O/M Cost

Item  Share (%)
Unskilled labor 6
Skilled Labor 18
Material Cost 24
Driving Cost 29
Other Overhead Cost 23

- Total 100

Rased on this table and the determined conversion factors, the conversion factor
of the O/M cost is computed at 0.69, as follows (refer to Table N-14 for accounting O/M

cost):
Conversion Factor of O/M Cost |
Itemn Share (%) : (1) CF:(2) OHx2)
Unskilled Labor 6 0.4 0.024
Skilled Labor 18 0.8 0.144
Material Cost 24 038 0.192
Priving Cost 29 0.5 0.145
Other Overhead Cost 23 0.8 0.184
O/M Cost | FC = 0.69

3) Major Farm Inputs and Qutputs

a. Wheat price

The conversion factor of wheat price is determined on the basis of its import price

because wheat is the only import substitution commodity among the farm outputs
produced in the Project Arca. The average import price (CIF Price) of wheat during the -
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last five years was Rs.337/kg. The transportation fee of w
D.G.-Khan is Rs. 800/t0n
Rs. 130/ton.

heat from Port Karachi to
And the average harbor dues at Port Karachi are about

By app]ymg the conversion factors of 0.79 (described later) and SCF (0.8) for
transportation fee and harbor dues respectively, these accounting costs are calculated as
follows: '

Rs.800 x 0.79 + Rs.150 x 0.8 = Rs.752/ton (Rs.0.75/kg)

Based on these figures, the border price (accounting price) of wheat at the project
site becomes Rs.4.12 (Rs.3.37 + Rs.0.75). Therefore, the conversion factor of wheat
price is decided as 1.18 (Rs.4.12/Rs.3.5).

b. . Transportation fee for trucks
The conversion factor of the transportation fee for trucks is estimated at 0.79

based on the unit cost components (Rs./ton-km), as follows:

Conversion Factor of Transportation Fee for Trucks

- Ttem _ Share : (1) CIF Tax Others _CF (2) (yx (@)
. % 50 10 40
Fuel & Tire 0.30 CF 1.0 0 0.8 0.82  0.246
| % 60 20 20 |
Depreciation 0.20 CE 1.0 0 . 08 0.76 0.152
- % 70 20 10
Maintenance 0.25 CF 10 0 0.3 0.78 0.195
Other Overhead 0.25 0.80  0.200

Transportation Fee for Trucks FC=0.79

C: che'r farm crops and stock farm products
The SCF (0.8) is adopted because these outputs are marketed by domestic

transaction,

d. Secds :
For the wheat seeds, the conversion factor of wheat should be applied. Howevcr,

the SCF (0.8) is adopted to the all kinds of seeds because of its relatively low cost,
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e, Farm labor
The conversion factor of 0.5 is applied for farm labor .considering the
~underemployment conditions in the rural arcas and the conversion factor of 0.4 for

unskilled construction labor.
f. - Reduction amount of flood damage

The SCF (0.8) is adopted as the conversion factor of the reduction amount of

flood damage because of the complicated components. -
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TABLEN-10.  MAJOR IMPORTS & EXPORTS AND CUSTUM DUTIES, SUBSIDIES

Fealh Work

N—45

lLQRQﬂ : (unit: million Rs)
Ilf:{ﬂ o .CIF Value - % Custum Dutics (%) Weighting Average
' - Ratio (9
~ Petroleum & Products 22,500 23.8 50 17 ;30 ()
Machi‘ngry {non-clecricall 23,500 248 20 4:96
Chemicals 12,600 13.3 . 20 266
'I‘rg.nSporF Equipments 9,660 10.2 60 6.12
Edible Oils : 7,540 8.0 50 4,00
Tron, Steel & Products 6,190 6.5 50 3.25
Chemical Fertilizers 4,060 4.3
Al 0 0
- Drugs & Medicines 3,390 3.6 50 1.80
Grains 5,160 5.5 40 2.20
Total 94,600 100.0 36.89
Expgrt:. _ {unit: million Rs)
Item . FOB Value % Subsidy (%)  Weighting Average
s _ Ratio (%)
Cotton Yarn 14900 210 5 1.05
Ready Made Germent 11,800 16.7 10 167
Cotlon Clothes 10,120 14.3 15 2.15
Raw Cotlon. 11,200 15.8 0 -0
Rice : 6,100 86 0 0
Synthetic Textiles 4,160 59 10 0.59
Leather 5,200 7.3 15 1.10
Carpets & Rugs 4,250 6.0 15 (.90
Sports Goods 1,780 25 15 0.38
Surgicul Instruments 1,320 19 15 0.29
Total 70,830 100.0 8.13
TABLE N-11. CONVERSION FACTOR OF EARTH WORK (1/2)
Ttemn Share (%)
Unskilled Labor 3
Skilled Labor | 13
Operation Cost 59
Overhead Cost 12
" Total - 100
TABLEN-11. CONVERSION FACTOR OF EARTH WORK (2/2)
7 Tem _ Share (1), CE@2) (Dx@
~ Unskilled Labor 0.03 04 0.(1)12
Skilled Labor 0.15 08 0120
~‘Operation. Cost 0.59 0.5 0.295
Overhead Cost 0.23 0.8 _ 0.184
100 CF=0.61



TARLE N-12. CONVERSION FACTOR OF CEMENT & MASONRY WORK (1/2)

liem ' Share (1) CE@2) ()x(2)
Material Cost 0.42 0.8 0.:336
Machinery Cost 0.05 0.8 0.040
Unskitled Labor 0.10 04 0.040
Skilled Labor 0.20 0_.3 0.160
Overhead Cost 0.23 0.8 0.184
Cement & Masonry 1.00 CE=0.76
Remark: Material Cost : SCF

Machinery Cost : Custoi Duties 20 %
Unskilled & Skilled Labor : Above-mentioncd
Overhead Cost : SCF

TABLE N-12.  CONVERSION FACTOR OF CEMENT & MASONRY WORK (2/2)

Iiem Share (1) CF(2)y (x(@)
Cement or Masonry 047 0.76 0.357
Unskilled Labor 0.09 0.40 0.036
Skilled Labor _ 0.21 0.80 0.168
Overhead Cost 0.23 0.80 0.184
Masonry & Concretc Work CE=0.75

TABLE N-13.  CONVERSION FACTOR OF DIRECT CONSTRUCTION COST

Item Share % (1) CEF(2) (Mx(2)
(D CASE A : :
Earth Work 227 0.61 0.138
Masonry 65.4 0.75 0.491
Concrete Work : 2.0 .75 0.015
Others . 9.9 0.80 0.079
{Dircet Construction Cost) ' CF=0.72
(2YCASEB -1
Earth Work 123 0.61 0.075
Masonry 45.1 0.75 0.338
Concrete Work 0.7 0.75 0.005
Others 41.9 0.80 0.335
{Direct Construction Cost) CF=0.75
(BYCASEB -2 .
Earth Work _ 11.5 0.61 0.070
Masonry -43.9 0.75 0.329
Concrete Work 0.4 0.75 0.003
Others _ 44.2 (.80 0.354
(Direcl Construction Cost) CF=076

Remark: Others; SCF: 0.80.

TABLEN-14.  OPERATION & MAINTENANCE COST IN ACCOUNTING PRICE

{unit:. million Rs)

Case A . Case B-1 ~ Case B-2

Item MP CF AP MP CF AP - MP CF AP
Disiribution Structure 078 0.65 0.54 0.78 0.69 054 078 0.69 054
Dispersion Structure 0.53  0.69 0.37 0.53 069 037 053 -0.69 0.37
Road 037 069 025 0.37 0.69 025 037 069 025
sub total 1.68 1.16 1.68 1.16  1.68 1.16
Watershed Management 0 -0 0.23 (.69 016 023  0.69 0.16
Total 1.68 1.16 1,91 1.32 1.91 1.32
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(:jéﬁi;ﬁﬁ%%§§ﬁ§§%;;~

D.A./As mbove. DIRECTOR FLODDS

E.C,

1.

Ze

Fur GChief Engineer,Drainage & Flood
Irrigation sgnd Pouer Depsriment
Lahore,.

Smoretary, Govts: of the Punjab, Irr: & Pouer
Department, Lahore with reference to Chief Engineer,
Irrigation Moltan letter No, ST/15&4, dt. 14.10.1992
for information.

ghief Engineer, Irrigation Multan Zonz with referancs
t5 his Ne.5T/154, dated 14.10.1992.
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FEASTRILITY STUDY OF DEVELCEMEIND OF TRRICATION BASED UPON

PLOOD FLOVS CF D, G KHAN HITL TORRENTS.

The subject report has been perused end the Tollowing

commants ere offered for consideration by the Jepen Internatione

Cooperation Agency vwhiie campiling final feasibility study

Teportse

To.

Zs

In general we are in agreement with Tthe development

stratepy Sugiested in the draft report subject to re-

consideration of points givenherein after.
e B.I.ReR. as ver cconoric evaluation for the

suggested implepentation plan for case Bt aad B2, as

| gppearing on page 3 af the summary to the :c*e:p'_orvtf'is

quite Llow znd is 1likely to pe viewed un-favouratly by

=he vroject spproving authorities, ThHis needs to be

Loid

reviewed. 1t is observed that hie demage vrotenidal aof
the Hiil_‘l‘orz‘en'ts has not been properly up-dated on

corrent valiids end 2t the Same time efforis should be

‘mede to keap the project cost on the lower side. The.

possible eress Gﬁ reducticn in cost could be, the
proviSi_m of contingency at a _1&1-1:31* percentage then
10% 2dopiad in the projsct estiate, the reductica in
foreign exchange cozmponznt by utilizing verious local
available sources and the economicall d_ésiga of
structures. The propossd reads may 2lso be adepded

238 sipgis lang due To scanty treffjic within the project

aret.

The recomminded develooment plan B2 exvisages the

implemenvation piriod as ten yezrs woich is coosidered.

to be & long pericd. It is suggested that this zay be

reduced to seven yesrs and the water shed comservaiion

measures mey also be started simulianeously with the
structsureld improverent covered in case (A)se This will

improve the Z.T.R.R. 0f the projecs,



be

5.

B

7

Ba

—E Aew

g osimilar stndy had besn uaderteken by /S NESPAK
Cansuitents fer the £lood ¥ansgerent of Kaha Hill
Terrent., The E.I.R.R. has been worked out a8

“y 27,32 % in case of thet project. It would he

worthwhile to compare Zoth the studies while

Fa
s
i
i[\{
rl

ng the feasibility study under hande

Tne propesed diversion streciures include grouted

Rubble mzsanery in aest portion., This is 'iikeljz:’y to

Py .

indoce engd element of rigidity in the structure. The
Deperizent hzs been trying verious dispersiom

structures on the Hill Torrents over the past ypars,

1

Tt has been experienced that due to excessive

boulder zovemeat whe fiéxible structures with stone
in Gakbicss or Wireecraies have withestcod successiui
This as—pect may be examined as the sama is 1£Rely yite
have 2 ,Sigﬁ‘icaﬁﬁ erfect ey the cost of the project,
Ire rains in the catchrmant ares of Vidore Hill _
Torrent cre very sceniy. The Malchesis or creepers
may alsc De "cr__c :_n the Mensgoment of soilmoisture

alongwith zresses proposad in ihe report,

The development cOST per acre has been worked out

over Rs. 50,000/~ ver acre. In @se of Dejal Brench

cend Kaha Hill Torvent project it .rsnged from

Rs. 4,000/- e Bs, 1800/~ respectivaly. Thig needs ic

+

be reviewed to bring 'the cost per acre on the lower

$ide by idcreasing the Non-Hacooq arsas,

The Irrization & Power Deperiment has its owm Lang

Reclamation Directorate esnd Forestry . wing wnich can

be effectively used for the water-shed Menagement and
s6il cornsarvetion componant of the project. This

aspect may he includsd in the feasibility study.
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9

10,

11,

124

Tha proposed dispersion strusture N.O;, | deprives

Hngooq areas of Sucheni Branch DDS%&@ of structure

No. 2 which needs €0 be exsnined. .Fizr"‘cber more there are
about 100 Kos. off-taking ohannels én 'thi‘ee'_branches_'

of Vidore Hil3 Torrent, Ib is pot clear in the project.

whetner contrel points will ke constructed at thelr

respective diversion sites.

The utilizeticn of estimated run of over pachad zrea
in case B2 is about £0%. The bslance water will

vltizetely flocd the canal irrigeted aregs veyond D.G.

d
Knan. canal and Dajal. Branch as experienced during the

flor:)ds af 4862, Thare is vherefore, need <o Anciuvde.
jakete) tective moasures as well in the irydgated ardas

the canal. The share of each

By

to-varts left side o
bhranch can 2180 be gnhenced by ceveloping ‘I»Eon-v}—zaqooq

35

g
L)

vl

areas Lo lncrease U tion of the flood £louwsg

)

before They T4@?«::“ canagl irrigatad ares=s,

Tne slopes o the vroposed diversion channels are very .
stesp which have been banked ?fi‘bl-‘:m'__lt protections againsth

the erosion. Tais needs o be .i.ooked cu, and aqaqua tely

oy

vrotacied azainst paraj__t.el ZLOW,

)

Here ar e quite a Tew ”&‘Ooﬂ**‘a*c.ﬂf_cal er‘r‘ors in the drafd

~

report waich mov be cowecma

¢q“‘
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CHAPTER. . TEAM'S VIEW

THE ANSWERS TO THE COMMENTS RECEIVED ROM LP.D.
We, the Study Team, herewith present the following answers to your comments.

Answer to the comment 1,

We hereby express our gratitude for your kind approval on our development plan,
and we would like to hereinafter present our answers to each of your comments.

Answer to the comment 2.

Both Cases B1 and B2 are of measures not only for the flood control to improve
the present situation but also for playing an important role as fundamental measures in the
initial stage in order to obtain the programmed and stable agricultural productivity in
Pachad area in the future.

Therefore, we consider that it is quite difficult to expect its high economic effect
and EIIR as gained in the other ordinary F/S Studies.

The effect of flood protection is of having been worked out based on the latest
data offered by the section in charge in the Departnent. And we believe that we had no
other way to further increase the effect at the time of the field study.

The adapted rate of contingency is the reasonable and appropriate value popularly
employed in thq ordinary project planning. ‘

As use of imported materials is suppressed to minimum, further deduction of the
project const is difficult by means of decrease in the above-mentioned factors.

The maintenance fo_ads have been planned to be with 3.0 m in effective width, 7.3
m in overall width and asphalt-paved single lane.. However, the plan is now modified

into gravel pavement at some parts in the total routes.

Angwer to the comment 3. _
The construction period for the Project plan B2 has been set a t 10 years according

to the following reasons.
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* The education and extension of work technology to the farmers are essential
because the watershed conservation measures are to be implemented with the
farmers' participation to the works. .

*  The livestock gradually increases in number in accordance with the expansion of

pasture.

The Projéct is therefore quite difficult to be completed within a short period, and
10 years are at least required. '

The structural improvement works covered in Pachad area is to be commencexd
simultaneously with the watershed conservation measures as you have pointed out,

Answer to the comiment 4,

It is not the appropriate idea to compare the EIRR of this project with that of Kaha
Hill Torrent project because none of drastic measure is made for watershed conservation
plan in Kaha Hill Torrent project. -

Apart from the above—mentione’d reason, the economic effect in Kaha Hill Torrent
is naturally larger than that in Vidore Hill Torrent becaunse the flood damage caused in

Kaha Hill Torrent is much larger than that in Vidore Hill Torrent.

Answer (o the comment 5,

Generally speaking, the strength and durability of the river structures decreases in
the order of concret'c, grouted rubbie masonry, dry masom"jr and earthen structures.

In case they have to be constructed in severe conditions such as with steep river
bed gradient or of flash floods with boulders, the design of strong and durable structures
is the fundamental needs for the planning.

For construction of the diversion weir in such severe conditions, strong protection
works not limited to the weir body but to upstream and downstream beds and dikes are
~ accordingly necessitated.” It may be said that reasons of their destruction in the past are in
most cases insufficient protection for the beds and dikes.

Deliberate design and complete construction of those structures are therefore
required.

On the other hand, gabion works are generally applied to the rivers of mild flows
in the downstream and sometimes applied in the severe rivers as emporary structure.
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Gabion can flexibly works to the slight scouring and often understood as of long
life span due to their appearance in the river. However, once the due functions are lost,
the gabions are same as being destroyed.

In the Vidore river, for instance, the escape structure at 500 m upstream from
Dispersion Structure 11 was constructed with gabions but a portion has already been
washed away and lost the total functions. Flow conditions for construction of Dispersion
Structures I and 1T under the Project arc as severe as 1/110-1/230 of the bed gradient,
2.5-3.0 m/s of the flow -veloc'it_y and 1,795 cu.my/s of the design flood, and therefore it
may be anticipated that gabion works will quickly be lost. ‘Gabion is preferably applied
to the mild flows below 2.0 m/s in the middle or downstream reaches of the river.

Consequently, the Study Team considers that revision of the grouted rubble
masonry into the gabion works is not appropriate.

Notwithstanding the above, by taking the Department's requirement for higher
EIRR into account for the project formulation, the EIRR calculation in case of the
- revision is herewith attached for your information though not agrecable by the Study
Team,

Answer to the comment 6.
We agree with you on your comment and the empioyment of such additional

measures are expected in the Project implementation.

Answer to the comment 7.

The project cost as per acre is estimated at about 9,900 Rs for case B2 including
the _coét of watershed conservation measures. The cost of case A in Pachad area becomes
about 3,700 Rs/acre. These project costs are not o high as you have poinfed‘out.

 The above-mentioned unit_costs ‘become 9,400 Rs/acre and 3,200 Rs/acre
respectively, if revising the asphalt pavement into the gravel pévement.

Since the modification or alteration of current water right are not allowed,
- Nonhagooq area can not be included in the beneficial area of the Project.

Answer 1o the comment 8,
An additional description is presented in the Main Report (7.1.2) in conformity

with the comment.



Answer to the comment 9,

As presented in the Irrigation system Diagram (page F-20, Fig. 6.2, Main
Report), Chhabri-Suchani and Phullar Branches are diverted by Dispersion Structure I,
and Chhabri and Phullar Branches are by Dispersion Structure I, ' |

Accordingly, Phullar Branch diverted by the Structure I does not serve for
Haqooq area which is upstream part of Suchani Branch. |

The three branches of Vidore Hill Torrent have about 100 secondary canals, and
diversion of water to the canals are planned for operation by farmers in the same manners
of constructing Ghandah as conventionally practiced.

- And, when it comes to the stage of programmed irrigation practices in the future,
some labor-saving flow regulating structures may be planned.

Answer to the comment 10.

_ In Case B2, volumes of annual runoff, irrigation water and flood utilization rate
are as follows (page 6-8, Main Report).

Annual Runoff  Irrigation Water | R%}gl?;iﬁfd
(MCM) MCM) (%)
Annual Mean 122,14 88.35 72
R, Period 112 104.61 77.28 74
~do- /S 160.01 114.02 76
-do - i/10 190.39 142.05 76
- do - 1125 254.07 175.59 69

In the above table, the remainder of the annual runoff from the irﬁgation water is
the ineffective release of water which mostly occurs in Rabi season (page 6-5, Mzﬁn
Report), Accordingly, arrivals of flood water into the canal-irrigated areas and their flood
damage ihefcby may by judged almost unlikely as mentioned in the Report. (page 6-5,
Main Report) " S

Meanwhile, use of flood water for Nonhaqooq area through the branches are not
planned since it requires the readjustment of water right.

Answer to the comment 1 1.

Diversion channels from Chhabri, Suchani and Phullar Branchf':Canals to the
service aréas (PT-38, Table 6-8, Main Report) are plannéd' for channel widening because
of their insufficient capacities. Bed 'gradients of the channels are as same as their present
gradient and therefore no measure against the channel erosion is considered.
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- CHAPTER III.  ATTACHMENT TABLES FOR ANSWER TO

3.1

THE COMMENT 5

Summary of Project Cost and Economic Evaluation

(O Project Cost

(Unit: '000 Rs)

Currency Case A Case B-1 Case B-2
Foreign 29,920 48,830 62,127
Local 65,980 162,070 239,873
Total 85,900 210,900 302,000
(2) Operation and maintenance s
~{Unit: R$/Y1)
Case A Case B-1 Case B-2
1. Dispersion Structures 779,900 779,900 779,900
2. Canals and Channels 531,100 531,100 531,100
3. Roads 370,900 370,900 370,900
Sub total 1,681,900 1,681,900 1,681,900
4. Watershed Conservation ( 223,400 223,4_0()
Total 1,681,900 1,905,300 1,905,300
3 Financial Evaluation
Case A : I.R.R. : 159%
N.P.V. ; Rs.43.78 mil
B/Cratic 1.56
.Case B-1 : I.LR.R. : 88 %
N.P.V. : Rs.-2.15 mil,
B/Cratio ; 0.98
Case B-2 I.R.R. 1.7 %

N.P.V. : Rs.-14.87 ‘mil.



(4)

(5)

(6)

(N

CaseA  Rs.1427 mil. x 0.8 (CF)

B/Cratio -; 0.90

Construction cost in economic price

Case A . Rs.46.28 mil.

Case B-1 R$.94.15 mil.

Case B-2 Rs.121.08 mil.

Operation and maintenance cost in economic price

Case A Rs.1.16 mil.
Case B-1 Rs.1.32 mil.
Case B-2 'Rs.1.32 mil.

Salvage values in economic price

i

Rs.10.41 mil.
Rs.47.20 mil.
Rs.65.64 mil.

Case B-1 'Rs.59.00 mil. x 0.8 (CF)
Case B-2 Rs.82.05mil. x 0.8 (CF)

it

3}

Economic Evaluation

CaseA : EILRR., ; 2214%

NP.V. ; Rs5803mil
B/C ;213

Case B-1 : E.ILRR. : 1256%
N.P.V. : Rs.2691 mil
B/C ;. 1.30

CaseB-2 : E.LR.R. ; 11.00%

N.P.V. : Rs.16.66mil
B/C - L16
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)

Sensitivity Analysis on Cost (5 % increase in construction cost)

Case A : N.P.V.

B/C ;
Case B-1 : EJIR.R. ;
N.P.V. ;

B/C ;

Cas¢e B-2 : E.LRR. ;

Sensitivity Analysis on Benefit

N.P.V. ;
B/C ;

Rs.55.97 mil. (by 9% discount rate)

2.05  {by 9% discount rate)
11.17% :
R8.22.96 mil. (by 9% discount rate)
1.24 (by 9% discount rate)
9.83% _ _
Rs.12.03 mil.  (by 9% discount rate)
1.11 K (by 9% discount rate)

) 5% decrease in agricultural production benefit

Case A ¢ NPV,
B/C

Case B-1 : E.LR.R.
N.P.V.
B/C

Case B-2 : E.LR.R.
N.P.V.
B/C

2

Y
i
r

¥

Rs.52.63 mil. (by 9% discount rate)

2.03 {by 9% discount rate}
11.36%

Rs.21.30 mil. (by 9% discount rate)
1.24 (by 9% discount rate)
10.04% _
Rs.10.97 mil.  (by 9% discount rate)
1.11 (by 9% discount rate)

10% decrease in agricultural production benefit

Case A : NPV,
B/C

Case B-1 : E.LR.R.

N.P.V.
B/C

P11

3

H

r

Rs_.47;2.2 mil. (by 9% discount rate)

1.92 {by 9% discount rate)

10.93%

‘Rs.15.69 mil.  (by 9% discount rate)

1.17 (by 9% discount rate)



Case B-2 : E.LR.R. ;. 9.66%

N.P.V. + Rs.5.27 mil,

(by 9% discount rate)

B/C . 1.05 (by 9% discount rate)
(10) Appxﬁisal of Development Plans
_ Return Cost 'EIRR
Case Content Period : -
(years) ('000Rs.) (%)
Casc A - Installation of flood 2 95,900 22.14
dispersion and lIrrigation
facilities in pachad area
Case B-1 Case A + Watershed 5 210,900 12.56
conservation works :
Case B-2 Case A+ _Wai_ershed | 10. 302,000

conservation works

11.00




32 Auachment Tables

TABLE69 CONSTRUCTION UNIT COST

" Description Unit Rate FC. LC.
| (Rs) ~ (Rs) (Rs)

1. For Irrigation ~ o _
Excavation (Labour) cu.m 221 0.0 22.1

Excavation (Back hoe) cu.m 56.5 437 12.8
Excavation (Bulldozer) cu.m 70.5 540 16.5
Backfill (Labour) cu.m 18.8 | 21 16.7
Embankment (Bulldozer) cum 444 - 34.5 5.9
Dressing Slope sq.m’ 1.6 0.0 1.6
Plain Concrete o cu.m 1,158.9 421.8 737.1
Rcinfbr_c(ement Concrete cu.m 2,399.7 8734 1,526.3
Dry Rubble Masonry cu.m 562.4 0.0 562.4
Dry Rubble Masonry cu.m’ 1,158.8 2249 933.9
Stone Pitching (Top layer) cu.m 454.5 0.0 - 454.5
Stone Pitching (Spawl fitting)  cu.m 1429 0.0 1429
Boulder Riprap cu.m 353.4 38.2 265.2
‘Gabion Riprap © cum | 589.9 242.8 347.1
Asphaltic Concrete Wearing  sq.m 85.0 30.0 55.0
Asphaltic Concrete Binding . sq.m 145.0 -~ 50.0 95.0
Ballast - sg.m 85.0 30.0 55.0
Base Course cu.m 180.0 20.0 160.0

Sub-Base Course cu.m 155.0 150 140.0

2. For Watershed Management

Bund Type A - : unit 14,697.0 . 6,294.0 8,403.0
Bund Type B unit 19,403.0 6,707.0 12,696.0
Bund Type C - unit 17,305.0 5,207.0 12,098.0
Seedbed _ ha 7,160.0 0.0 7,160.0
Planting Zone Il or V km ©15,080.0 700.0 14,380.0
Planting Zone III km 15,200.0 800.0 14,400.0
Planting Zone 1V km 15,150.0 760,0 14,390.0
Gully Plugging unit 3,608.0 5.0 3,603.0
Pond unit 762,554.0 190,136.0 572,418.0
Water Point unit 815,147.0 629,990.0° 185,157.0 -

Seeding _ - ha 147.5 4Q.O 1075
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TABLE6.10 SUMMARY OF PROJECT COST (CASE A)

(Unit:'000Rs)

Item Total Foreign Local
1. Dispersion Structure _ - :
1.1 Dispersion Struciure I 11,221 3,342 7,879
1.2 Dispersion Structure 11 23,762 5167 18,595
1.3 Separating Dike 9,456 2,268 7,188
2. Distribution Structure o
2.1 Chhabri Branch 4,188 3,154 1,034
2.2 Suchani Branch 4,156 3581 L1175
3.3 Phllar Branch | 3,700 2,798 902
3. Road 7,397 2,619 4,778
Sub-Total B 64480 22929 41551
4. Engincering Fee 6420 4,188 2232
Total (1-4) | 70900 - 27117 4383
5. Price Escalation 25000 2,803 22,197
Grand Total | 95900 29920 65980

Note: 10 % of contingency is included in items 1-5 above.
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TABLE 6.11 S:UMMARY OF PROJECT COST (CASE B-1)

(Unit: 000 Rs)

Item ~ Total Foreign Local
1. Dispersion Structure
1.1 Dispersion Structure I 11,221 3342 7,879
1.2 Dispersion Structure 1 123,762 . 5,167 18,595
. 1.3 Separating Dike ' 9,456 2,268 7,188
2. Distribution Structure _ : :
2.1 Chhabri Branch 14,188 3,154 1,034
2.2 Suchani Branch 4,756 3,581 1,175
3.3 Phllar Branch 370 2,798 902
3. Road 7,397 2,619 4778
Sub-Total 64480 22929 41551
4, Watershcd Management :
4.1 Bund | 30,519 11,595 - 18,924
4.2 Vetiver Grass 22,467 435 22,032,
~4.3 Gully Pluging 7,859 12 7,847
4.4 Pond 5,033 1,255 31,778
- 4,5 Water Point 1,061 815 246
4.6 Grass Sceding 1,960 532 1,428
- Sub-Total : 68.899 14,644 54,255
5. Engineering Fee 9321 6,043 3,278
Total (1-5 ' | 142.700 43616 99,084
5. Price Escalation ' 68,200 5,214 62,986
Grand Total 210900 48,830 162,070

Note: 10 % of contingency is included in items 1-5 above.



TABLE 6.12 SUMMARY OF PROJECT COST (CASE B-2)

(Unit: '000 Rs)

Item Total Foreign Local
1. Dispcrsion Structure
1.1 Di_spersion Structure 1 11,221 3,342 7,879
1.2 Dispersion Structure 11 23,762 5,167 18,595
1.3 Separating Dike 9,456 2,268 7,188
2. Distﬁbution Structure : |
2.1 Chhabri Branch 4,188 3,154 - 1,034
2.2 Suchani Branch 4,756 3,581 1,175
3.3 Phllar Branch : 3,700 2,798 902
3. Road 7,397 2,619 4778
Sub-Total 64.480 022929 41,551
4. Watershed Management
4.1 Bund 46,568 17,162 29,406
| 4.2 Vetiver Grass 31,589 600 130,989
4.3 Gully Pluging 14,289 22 14,267
4.4 Pond | 15,033 1,255 3,778
4.5 Water Point 4,385 3,370 . . 1015
4.6 Grass Seeding 4,002 1,087 2,915
Sub-Total | 105.866 23.496 82,370
5. Engineering Fee 11,954 7785 4,169
Total (1-5) _ 182,300 54.210 128.090
5. Price Escalation 119,700 7917 111,783
" Grand Total 302,000 62,127 239,873

Note: 10 % of contingency is included in items 1-5 above.



TABLE 7.1 BREAKDOWN OF ANNUAL O/M COST

Description Qty's Unit Rate Amount
(Rs) (000 Rs)
1. Dispersion & Separating
1.1 Dispersion Structure
(1) Dry Rubble Masonry 230 cu.m 1,158.8 266.5
(2) Boulder Riprap 135 cu.m 3534 . 4777
(3) Gabion Riprap 135 cu.m 589.9 79.6
(4) Stone Pitching (Top) 480 cu.m 454.5 218.2
(5) Stone Pitching (Spawl) © 240  cum 142.9 34.3
1.2 Separating Dike '
(1) Embankment 640 cu.m 44.4 28.4
(2) Stone Pitching (Top) 200 cu.m 4545 90.9
'(3) Stone Pitching (Spawl) 100 cu.m 142.9 143
Sub-Total 779.9
2. Distribution Structure .
2.1 Excavation 9,400 cu.m 56.5 531.1
- Sub-Total 531.1
3. Road
3.1 Asphaltic Con. Wearing 400 '$q.in 85.0 34.0
3.2 Asphaltic Con, Binding 533 $q.m 145.0 71.3
3.3 Gravelling 2,440 sq.m 85.0 2074
3.4 Base Course 290 cu.m 180.6 522
Sub-Total 370.9
(Case A Annual O/M Cost) (1,681.9)
4, Watershed Management |
4.1 Pond 1,080 cu.m 70.5 76:1
4.2 Water Point 2,090 cu.m 70.5 147.3
Sub-Total : 2234
Total (Case B-1, Case B-2 Annual O/M Cost) (1,905.3)

Note: This table shows the annual O/M cost in Case B-1 and Case B-2 (1,905.3 thousand Rs).

“In Case A, the annual O/M cost consists of items 1, 2 and 3 in the above table

(1,681.9 thousand Rs).



TABLE 8.6 SALVAGE VALUE (IRRIGATION AREA) (1/3) ' '
' (used year: 25 years)

item ~ Construction Cost Life year Salvage Ratio  Salvage Value
{million Rs.) - (%) (million Rs.)
1:Disresion Structure _
Earth Works 10.34 80 70 - 7.24
Masonry Works 26.16 30 15 - 393
Concrete Works 3.20 50 . 50 - 1.60
~ other Works 4.74 - -
2.Distribution Structure
Earth Works _ 12.64 20 0 0
3.Road o o '
Earth Works 2.15 80 70 1.50
Pavement Works 5.25 10 : 0 o 0
Total 64.48 ' 1427

TABLE 8.6 SALVYAGE VALUE (WATERSHED AREA; CASE B-1) (23
( used year: 25" years)

item Construction Cost Life year Salvage Ratio  Salvage Value
: (million Rs.) (%) {million Rs.)
Watershed Management

Burd 10.83 80 70 1.59
Masonry 19.69 30 15 2.95
Vetiver Gross - 22.47 oo 100 22.47
Gully Pluging 7.86 80 70 5.50
Pond 5.03 80 ' 70 3.52
Water Point 1.06 . 80 70 0.74
Grass Seeding 1.96 o 100 1.96
Total 68.90 ‘ ' 44.73

TABLES.6 SALVAGE VALUE (WATERSHED AREA, CASE B-2) (3/3) _ . S
' ~ " (used year: 25 years)

item Construction Cost  Life year Salvage Ratio  Salvage Value
(million Rs.) o (%) ~ (million Rs.)
Watershed Management _

Burd 15.67 80 70 10.97
Masonry 30.90 30 15 4.64
Vetiver Gross 31.59 oo 100 31.59
Gully Pluging 14.29 : 80 70 10.00
Pond 5.03 80 : 70 3.52
Water Point 4.39 80 : 70 3.07
Grass Seeding 4,00 oo 100 4.00

Total 105.87 67.79
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TABLE 8.7

CASH FLOW IN MARKET PRICE (CASE A)(1/3)

(Unit ; million Rs )

- Year Project Cost = Q.M. Cost  Total cost Benelits Total Benefits  Net Benefit Value

M@ @& @
1 48.07 _ 48.07 A 48.07
2 22.83 0.53 23.36 A 2336
3 1.68 168 4.58 994 0 14.52 12.84
4 1.68 168 458 994 0 14,52 12.84
5 1.68 168 458 994 0 14.52 12.84
6 1.68 168 458 994 0 14.52 12.84
7 1.68 . 168 458 994 0 14.52 12.84
-8 1.68 168 4.58 994 0 14.52 12.84
9 1.68 168 458 994 0 14.52 12.84
10 1.68 168 4.58 994 0 14.52 12.84
11 1.68 168 4.58 994 0 14.52 12.84
12 1.68 1.68 458 994 0 14.52 12.84
13 1.68 168 458 994 0 14.52 12.84
14 1.68 168 4.58 994 0 14.52 12.84
15 1.68 168 4.58  9.94 0 14,52 12.84
16 1.68 168 458 9.94 0 14.52 12.84
17 1.68 1.68 458 9.94 0 14.52 12.84
18 1.68 1.68 458 994 0 14.52 12.84
19 1.68 168 458 994 0 14.52 12.84
20 1.68 168 4.58 9.94 0 14.52 12.84
21 1.68 1.68 458 9.94 0 14.52 12.84
2 1.68 1.68 4.58 9.94 0 14.52 12.84
23 1.68 168 4.58 994 0 14.52 12.84
24 1.68 1.68 458 9.94 0 14.52 12.84
25 1.68 168 458 9.94 0 14.52 12.84
26 1.68 168 458 994 0 14.52 12.84
27 1.68 1.68 4.58 9.94 0 14.27 28.79 27.11
FIRR=159%

Source : Benefit (1) : Flood Control Benefit

2
G):
“4):

Agricultural Benefit

Livestock Benefit

Solvage Value
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TABLE 8.7

CASH FLOW IN MARKET PRICE (CASE B-1) (2/3)

(Unit : million Rs.)

Year Project Cost O.M.Cost  Total cost Benefits . Total Benefits  Net Benefit Value
| BRI ) R ©) )
1 60.65 60.65 A 60.65
2 34.82 0.53 35.35 . A 3535
3 1692 1.68 18.60 4.88 9.94 14.82 A 378
4 16.92 1.68 1860 503 9.44 14.47 A 4.13
5 13.39 1.68 1507 5.18 894 14.12 A 095
6 1.91 191 533 843 13.76 11.85
7 1.91 191 533 843 13.76 11.85
8 1.91 191 533 843 13.76 11.85
9 1.91 191 533 843 250 1626 14.35
10 1.91 191 533 843 250 1626 14.35
1 1.91 191 533 843 250 16.26. 1435
12 1.91 191 533 843 250 1626 1435
13 1.91 191 533 843 250 1626 - 14.35
14 1.91 191 533 843 250 16.26 14.35
15 191 191 533 843 2350 16.26 14.35
16 1.91 191 533 843 250 16.26 14.35
17 1.9 191 533 843 250 16.26 14.35
18 1.91 191 533 843 250 16.26 14.35
19 1.91 191 533 843 250 16.26 14.35
20 191 191 533 843 250 16.26 1435
21 1.91 191 533 843 250 16.26 1435
22 191 191 533 843 250 16.26 1435
23 191 191 533 843 250 16.26 14.35
24 1.91 191 533 843 250 16.26 14.35
25 191 191 533 843 250 16.26 14.35
26 1.91 191 533 843 250 16.26 1435
21 1.91 191 533 843 250 59.00 75.26 73.55 -
' - FLRR=88%
Source : Benefit (1) : Flood Control Benefit
(2): Agricultural Benefit
(3) - Livestock Bencfit

(4):

Solvage Value



TABLESB.7

CASH FLOW IN MARKET PRICE (CASE B-2) (3/3)

{Uni{ ; millign Rs.)

Year Project Cost ~OM. Cost  Total cost

Total Benelits

Beiefits Net Benefit Value
| O__@_ 3@
i 61.20 61.20 A 61.20
2 3139 0.53 3445 A 3445
3 1218 1.68 13.86 473 994 14.67 0.1
4 1343 1.68 1511 482 966 14.48 A 0.63
5 1343 1.68 1511 491 938 14.29 A 082
6 13.70 191 1561 500 9.10 14.10 A 151
7 11.59 1.91 1350 509 8.82 1391 0.41
8 821 1.91 953 518 8.54 1372 419
9 8.21 191 953 527 826 13.53 4.00
10 8.21 191 953 536 798 _ 13.34 3.81
11 1.91 191 545 771 475 17.91 16.00
12 1.91 191 545 771 475 17.91 16.00
13 1.91 1.91 545 771 4.5 1791 16.00
14 1.91 191 545 791 475 17.91 16.00
15 1.91 191 545 771 475 17.91 16.00
16 191 191 545 771 475 17.91 16.00
17 1.91 191 545 171 475 17.91 16.00
18 1.91 191 545 171 475 17.91 16.00
19 1.91 191 545 771 475 17.91 16.00
20 191 191 545 771 475 17.91 16.00
21 191 191 545 771 475 17.91 116.00
2 1.91 191 545 771 475 1791 16.00
23 1.91 191 545 771 475 17.91 16.00
24 1.91 191 545 771 475 17.91 16.00
25 1.91 191 545 771 475 17.91 16.00
26 1.91 191 545 7171 475 17.91 16.00
27 1.91 191 545 771 475 82.05 99.96 98.05
FIRR=77%
Source : Benefit {(H: Flod-d Control Benefit
7 {2): Agric‘ullural Benefit |

(3):
4):

Solvage Vajue

‘Livestock Benefit
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TABLE 8.8 CONSTRUCTION COST IN ACCOUNTING PRICE ‘
(Unit: million Rs.)
Case A Case B-1 Case B-2
jtem MP CF AP MP CF AP MP  CF. AP
Direct Construction Cost 10,98 0.72 791 4247 0.75 31.84 © 58.17 076 4421
Material Cost 20.52 0.80 1642 3488 0.80  27.90 4324 0.80 34.59
Machinery Cost 1523 © 060 914 2211 0.60 13.27 26.23 0.60 1574
Contingency 5.13 0.80 410 1061  0.80 848 13.54 - 0.80 - 10.83
Enginecring Fee 5.62 0.90 5.06 8.16 0.90 734 1046 0.90 9.41
Overhead Cost 4,56 0.80 3.65 6.63 0.80 5.31 7.87 0.80 6.30
Total 62.04 46.28 124.86 94.14 159.51 121,08
TABLER9 DISRURSEMENT SCHEDULE FOR PROJECT COST(CASE A) (1/3)
: (Unit: million Rs.)
Itemy/year 1 2 Total
Direct Construction Cost 499 2.92 7.91
Material Cost 0.65 6.77 16.42
Machinery Cost 6.97 217 L 914
Contingency 2.67 1.43 410
Engineering Fee 4.16 0.90 5.06
Overhead Cost 2.79 0.86 3.65
Total 31.23  15.05 46.28
TABLE 89 DISBURSEMENT SCHEDULE FOR PROJECT COST(CASE B-1) (2/3)
' : (Unit: million Rs.)
_ Item/year 1 2 3 4 3 Total
Direct Construction Cost 10.35 7.67 5.00 5.00 3.82 31.84
Material Cost” 12.28 0932 2.25 2.25 1.80 27.90
Machinery Cost 7.55 2.88 1.0t 1.01 0.82 13.27
Contingency. 361 228 093 093 073 848
Engineering Fee 5.68 1.00 0.22 0.22 0.22 7.34
Overhead Cost 3.01 1.14 0.4t 041 034 531
Total 4248 2429 982 982 773 U414
TABLE89 DISBURSEMENT SCHEDULE FOR PROJECT COST(CASE B-2) (3/3)
(Unit: million Rs.)
ftem/year 1 2 3 4 3 6 7 8 9 10 Total
Direct Construction Cost 1077 7.87 3.85 397 3.97 394 345 213 213 213 44.21
Material Cost 1284 933 155 194 194 207 159 111 111 L1l 34,59
Machinery Cost 753 276 072 080 080 083 072. 053 053 052 1574
Contingency 370 227 069 076 076 077 0.65 041 041 041 1083
Engincering Fee 6.11 130 025 025 025 025 025 025 025 025 941
Overhead Cost 302 1.10 020 033 033 034 029 020 020 020 630
Total 4397 24.63 7.35 805 805 8.20 695 463 463 462 121.08
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TABLE 8.12

CASH FLOW IN ACCOUNTING PRICE (CASE A) (1/3)

{Unit : million Rs.)

Year Project Ctl)st O.M. Cost  Total cost Benefils Total Benefits  Net Benefit Value
) Q@ 6 @

1 31.23 31.23 A 31.23
2 15.05 0.37 15.42 A 1542
3 1.16 116 3.66 942 0 13.08 11.92
4 1.16 116 3.66 942 0 13.08 11.92
5 1.16 116 366 942 0 13.08 11.92
6 1.16 116 2.66 942 0 13.08 11.92
7 1.16 1.16 366 942 0 13.08 11,92
8 1.16 116 3.66 942 0 13.08 11,92
9 1.16 L16 366 942 0 13.08 11.92
10 1.16 .16 3.66 942 0 13.08 11.92
11 1.16 116 3.66 942 0 13.08 11.92
12 1.16 116 3.66 942 0 13.08° 11.92
13 1.16 1.16 3.66 942 0 13.08 11.92
14 1.16 136 366 942 0 13.08 11.92
15 116 116 3.66 942 0 13.08 11.92
16 1.16 116 366 942 0 13.08 11.92
17 1.16 1.16 3.66 942 0 13.08 1192
18 1.16 1.16  2.66 9.42 0 13.08 11.92
19 1.16 116 3.66 942 0 13.08 11.92
20 1.16 1.16 366 942 0 13.08 11.92
21 1.16 1.16  3.66 9.42 0 13.08 11.92
22 1.16 116 3.66 942 0 13.08 11.92
23 1.16 - 116 366 942 0 13.08 11.92
24 1.16 116 3.66 942 0 13.08 11.92
25 1.16 116 3.66 9.42 0 13.08 11.92
26 1.16 116 366 942 0 13.08 1192
27 1.16 116 3.66 9.4 0 1141 24.49 23.33

EIRR=22.14%
Source : Benefit {1): Flood Control Benefit

(2): Agricultural Benefit’
(3): Livestock Benefit

(4): Solvage Value
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TABLE 8.12 CASH FLOW IN ACCOUNTING PRICE (CASE B-1) (2/3)

{Unit : million Rs.)

Year Project Cost OM.Cost  Total cost Benefits . Total Benefits Nei._'Bcncﬁl Value
(@ 3 @

1 4248 42.48 A 4248
2 24,29 037 24.66 ' A 24.66
3 9.82 1.16 10.98 3.90 . 9.24 1332 2.34
4 9.82 1.16 1098 4.02 8.9 ' 12.98 2.00
5 173 1.16 8.89 4.14 8350 12.64 275
6 ' 132 132 426 8.04 1230 10.98
7 1.32 132 426 8.04 1230 10.98
8 132 132 426 8.04 12.30 10.98
9 132 132 426 804 200 1430 12.98
10 1.32 132 426 804 200 14.30 12.98
11 132 132 426 804 200 1430 12.98
12 132 132 426 8.04 200 14.30 12.98
13 132 132 426 8.04 200 ' 1430 12.98
14 | 132 132 426 804 200 1430 12.98-
15 : 132 132 426 3.04 200 1430 12.98
16 : 1.32 132 426 804 200 1430 12.98
17 1.32 132 - 426 804 200 14.30 12.98
18 132 132 426 804 200 1430° 12.98
19 132 132 426 804 2.00 1430 12.98
20 132 132 426 804 200 14.30 12.98
21 1.32 132 426 804 200 14,30 12.98
22 3 132 426 804 200 1430 12.98
23 .32 132 426 804 200 . 14.30 12.98
24 ' 1.32 132 426 804 200 14.30 1298 .-
25 1.32 132 426 804 2.00 ' 1430 12.98
26 : 132 132 426 804 200 14.30 12.98
27 1.32 132 426 8.04 200 47.20 61.50 6018

BELRR=1256%
Sowrce ; Benelit (1) : Flood Control Benefil
(2): Agricullurai Benefit
(3} : Livestock Benefit
{4} : Solvage Valus
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TABLER.12

© CASHFLOW IN ACCOUNTING PRICE (CASE B-2) (3/1)

{Unit : million Rs.)

Year Project Cost  O.M, Cost

Tolal cost

Benefits . Table Benefits  Net Benefit Value

PR ¢ 3 N ¥ S ) I )
1 43.97 43.97 A 43.97
2 24.63 037 25.00 A 25.00
3 135 1.16 851 378 9.42 13.20 4.69
4 8.05 1.16 921 386 9.14 13.00 3.79
5 8.05 116 92t 393 8.86 12.79 3.58
6 8.20 132 952 400 858 12.58 3.06°
7 6.95 132 827 407 830 1237 4.10
'8 463 132 595 414 802 12.16 6.21
9 463 3 595 422 174 1196 6.01
10 462 132 594 429 746 1175 5.81
1t 132 132 436 7.18 3.80 1534 14.02
12 132 132 436 7.18 3.80 1534 14.02
13 1.32 132 436 7.8 3.80 1534 14.02
14 132 132 436 718 3.80 1534 14.02
15 132 132 436 7.18 380 15.34 14.02
16 132 132 436 7.8 3.80 1534 14.02
17 132 132 436 718 380 1534 14.02
18 132 132 436 7.8 3.80 1534 14.02
19 132 132 436 718 3.80 15.34 14.02
20 1.32 132 436 718 380 15.34 14.02
21 132 132 436 718 330 15.34 14.02
22 132 132 436 7.8 380 15.34 14.02
23 132 132 436 7.8 3.80 1534 14.02
2 132 132 436 718 380 15.34 14.02
25 132 132 436 718 380 15.34 14.02
26 132 132 436 718 380 1534 14.02
27 132 132 436 718 3.80 65.64 £0.98 79.66
B ELRR=1101%

Source : Benefit (1) : Flood Contro} Benefit

(2): Agricultural Benefit

{3): Livestock Benefit

(41 Solvage Value

l')
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TABLE8.13 CASHFLOW ANALYSIS (ACCOUNTING PRICE) (CASE A) (1/3)

LR.R =22.136 % (Unit: million Rs.)

Year - Onginal Value . Present Value . NPV
: Cost Benefit Cost Benefit _
1 31.23 0.00 25.57 - 0.00 -25.57
2 15.42 -0.00 10.34 ‘ 000 - . -1034
3 1.16 13.08 0.64 . 7.18 6.54
4 1.16 - 13.08 0.52 - 5.88 5.36
5 1.16 13.08 0.43 4.81 4.3%
6 1.16 13.08 0.35 394 3.59
7 1.16 13.08 -0.29 : 3.23 . 2:94
8 1.16 13.08 0.23 2.64 241
9 1.16 13.08 _ 0.19 2.16 1.97
10 1.16 13.08 0.16 L7177 - 161
11 1.16 13.08 0.13 1.45 1.32°
12 1.16 - 13.08 0.11 1.19 - _ 1.08
13 1.16 13.08 0.09 0.97 0.89
14 1.16 13.08 0.07 0.80 0.73
15 1.16 13.08 0.06 0.65 0.59
16 1.16 13.08 _ 0.05 . 0.53 0.49
17 L.16 : 13.08 0.04 0.44 0.40
18 116 13.08 0.03 0.36 0.33
19 1.16 13.08 0.03 - 029 0.27
20 1.16 13.08 0.02 _ 0.24 0.22
21 1.16 13.08 0.02 0.20 0.18
22 1.16 13.08 0.01 - 016 0.15
23 1.16 13.08 . 0.01 0.13 0.12
24 1.16 13.08 0.01 0.11 ' 0.10
25 1.16 13.08 0.01 - 0.09 0.08 -
26 116 13.08 0.01 0.07 0.07
27 - 1.16 24.49 0.01 0.11 . 0.10
Total 75.65 338.41 39.40 3940 - 0.00
(B/C =1.000)
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TABLE 8.13 CASH FLOW ANALYSIS (ACCOUNTING PRICE) (CASE B-1) (2/3)

_ o ap IR.R = 12.564 % (Unit: million Rs.)
Year _ ~ Original Value Present Value N.P.V

Cost Benefit Cost Benefit .
T 42,48 000 3774 0.00 RYNT
2 24.66 - 0.00 19.46 0.00 -19.46
3 1098 13.32 7.70 9.34 1.64
4 1098 12.98 6.84 8.08 1.25
-5 8.89 12.64 492 6.99 2.08
6 132 12.30 0.65 6.05 5.40
7 1.32 12.30 0.58 5.37 4.80
8 1.32 12.30 0.51 471 4.26
9 132 14.30 0.45 4.93 4.47
10 132 14.30 0.40 4.38 3.97
11 132 14.30 036 3.89 3.53
12 1.32 1430 0.32 3.46 3.14
13 1.32 14.30 0.28 3.07 2.79
14 1.32 14.30 025 2.73 2.48
15 1.32 14.30 0.22 2.42 2.20
16 132 14.30 0.20 2.15 1.95
17 1.32 14.30 0.18 1.91 1.74
18 - 1,32 14.30 0.16 1.70 1.54
19° 132 14.30 0.14 1.51 1.37
20 1.32 1430 0.12 1.34 1.22
21 1.32 14.30 0.11 1.19 1.08
22 132 14.30 0.10 106 0.96
23 1.32 14.30 0.09 0.94 0.85
24 1.32 14.30 0.08 0.84 0.76
25 1.32 1430 0.07 0.74 0.67
26 1.32 14.30 0.06 0.66 -~ 0.60
7 132 61.50 0.05 2.52 2.46
Total 127.03 "394.74 85.04 8208 0.00
(B/C = 1.000)
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TABLE 8.13  CASH FLOW ANALYSIS (ACCOUNTING PRICE) (CASE B-2) (3/3)

LR.R = 11.006 % (Unit: million Rs.)

Year . Original Value, Present Value N.PY
Cost Benefit Cost Benefit ' S
1 43,97 - 0.00 39.61 0.00 -~ -39.61
2 2500 000 20.29 - 000 -20.29
3 8.51 13.20 6.22 9.65 3.43
4 - 9,21 13.00 6.07 _ 8.56 2.50
5 9.21 12.79 '5.46 7.59 2,12
6 9.52 12.58 5.09 6.72 1.64
7 827 12,37 3.98 5.96 1.97
8 5.95 12.16 2.58 5.27 2.69
.9 "~ 5.95 11.96 2.32 4.67 235
10 5.94 11.75 2.09 4,14 ' 2.05
11 1.32 1534 0.42 4.86 445
12 1.32 15.34 0.38 4,38 4.00
13 1.32 15.34 0.34 . 3.95 3.61
14 1.32 15.34 : 0.31 356 3,25
15 1.32 15.34 "0.28 . 3.20 293
16 - 1.32 15.34 0.25 ' 2.89 2.64
17 1.32 15.34 0.22 2,60 2.38
18 1.32 15.34 020 2.34 ' 2.14
19 1.32 15.34 0.18 2.1 1.93
20 1.32 15.34 0.16 -1.90 1.74
21 . 1.32 15.34 Q.15 1.71 1.56:
22 132 15.34 0:13 -1.54 141
23 1.32 15.34 0.12 ' 1.39 1.27
24 1.32 © 1534 0.11 1.25 1.14
25 1.32 15.34 0.10 1.13 _ 1.03
26 1.32 15.34 0.09 1.02 0.93
27 ' 1.32 80.98 ' .0.08 . 483 - 475
Total 153.97 426.23 9722 97.22 0.00
(B/C = 1.000)
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Consiruction Cost (Market Price) o
(million Rs.)

Tem CASEA  CASEB-1 CASEB-2
1. Direct Construction Cost 12.55 48.54 66.48
2. Material Cost 23.45 39.86 49.42
3. Machinery Cost 17.40 25.27 29.98
4. Contingency 5.86 12.12 15.47
5. Engineering Fee 6.42 932 11.95
6. Overhead Cost 5.22 . 7.59 9,00

{Machinery & Others) '
' Total 70.90 142.70 182.30
Construction Cost (Excluding Tax)

___(million Rs.)

Item CASEA  CASEB-1 CASEB-2
1. Direct Construction Cost 1098 42 .47 58.17
2. Material Cost 20.52 34.88 43.24
3. Machinery Cost 15.23 22.11 26.23
4. Contingency 5.13 10.61 13.54
5. Engineering Fee 5.62 8.16 10.46
6. Overhead Cost 4.57 6.64 7.88

(Machinery & Others)

Total 62.04 124.86 159.51

Rased on the above table, the contents of direct construction cost are classified as

follows:
Itemization of Direct Construction Cost K
| (million Rs.)
flem CASE A CASEB-1 CASE B-2
Cost % Cost % Cost %
1. Rarth Work 249 227 522 123 6.69 115
2. Masonry 7.18 654 19.15 451 2554 439
3. Concrete Work 022 20 030 07 023 04
4. Others 109 9.9 1779 419 2571 442

Total . 1098 100 4247 100 5817 100
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TABLEN-12. CONVERSION FACTOR OF CEMENT & MASONRY WORK (1/2)

Item “Share (1) CE@)y (OHhx@
Material Cost 042 0.8 0.336
‘Machinery Cost _ 0.05 0.8 0.040
Unskilled Labor 0.10 0.4 0.040
Skilled Labor 0.20 0.8 0.160
Qverhead Cost 0.23 0.8 0.184

- Cement & Masonry 1.06 CF=0.76
Remark: Material Cost : SCF

Machinery Cost 1 Custom Duties 20 %
. Unskilled & Skilled Labor : Above-mentioned
Overhead Cost ; SCE

TABLE N-12. CONVERSION FACTOR OF CEMENT & MASONRY WORK (2/2)

. ‘Trem Share (1) CF(Z) (Dx(2)
Cement or Masonry 0.47 076 0.357
Unskilled Labor - 0.09 0.40 0.036
Skilled Labor 0.21 0.80 0.168
Overhead Cost .23 0.80 (.184
Masonry & Concrete Work CF=0.75
TABLE N-13. CONVERSION FACTOR OF DIRECT CONSTRUCTION COST

Item Share % (1) CFY (WHx(2)
Earth Work 22.7 661 0.138
Masonry 65.4 0.75 (.491
Concrete Work 2.0 0.75 0.015
Others 99 0.80 0.079
{Direct Construction Cost) CF=0.72
(2YCASEB -1
Earth Work ' 12.3 0.61 0.075
Masonry 45.1 0.75 (1338
Concrete Work 0.7 0.75 0.005
Others 419 0.80 0.335
{Direct Construction Cost) CF=0.75

(1) CASEB-2
Earth Work 11.5 0.61 0.070
Masonry 43.9 0.75 0.329
Concrele Work 04 0.75 0.003
Others 44.2 0.80 0.354
(Direct Construction Cost) CF=0.76

Remark: Others: SCF: 0.80 _ _ :
TABLE N-14. OPEBRATION & MAINTENANCE COSTIN ACCOUNTING PRICE

{unit: million Rg)

“Case A Case B-1 - Case B-2

ltem — MF_ CF AP MP CF AP TMP CF AP
Disinbution Struciure 0787065 034 078 069 054 078 0.65 054
Dispersion Structure 053 069 037 053 069 037 053 069  0.37
Road 037 069  0.25 037 069 025 037 069 025
sub total : T1.68 1.16 168 116 1.68 .16
Walershed Management 0 ¢ 0.23 0.69 016 023 0.6 0.16
Total 1.G8 1.16 191 132 191 .32
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