I.4

[¢)

(2

3)

4

Social Impact Assessment

Increase in employment opportunity
]

- The project ir_nplementatiori will increase employment op?ortunity 'a_t several phases in

the Project area. The increase in cropping area and agricultural prod_uc_:tivity will
require more farm labor inputs of which annual incremental requirement in the future
(W) project condition is estimated at 7.37 million man-day (additional 24,600
persons’ employment as for ..300 working days). The project works will accrue

~ construction labor employment of 8.6 millien man-day in .severll years (1.23 million
~man-day per year). In addition, increased production will accelerate agro-based
industries and marketing activities which will increase employment opportunity.

Improvement of regional transportation

‘Beside the direct benefit from farm road development, traffic condition outside the

Project area will be improved by easy accessibility to D. I. Khan city and other
regional markets and prospective road network linked with the project road along the

" main canal.

Impact of Project growth center-

The Project will cover the construction of 25 growth centers at the respective head of
distributary covering administration, education, health, processing, marketing,
recreation functions. Social and economic impacts through promotion of agriculture
and agro-based industries, improvement of medical and educational services,

settlement of young generation in the area, etc. will be expected by the center
development.

Increase in land value and enlargement of income disparity

Financial value of farm and residential land will be suddenly increased by the Project
implementation. It will increase the value of land assets as a mortgage and the large
land owners will have more monetary pbwer in the future. On the contrary, small
farmers will be hard to acquire farm lands due to increase in land prices. It is

~ assumed that income disparity between small and largé farmers be enlarged.

Promotion of agrarian reform, especially the land transfer of absentees to small and
tenant farmers, improvement of leasehold tenancy_ (char_lge from presént share tenancy
to fixed rent), increase in nonQagricultural year«r.ound employ'mént, ete, will be
indispensable for the Project implementation. In order to assure status and rights of
tenant and small scale farmers as members of farmer association and to be fully

involved in the association's activities, special support services are also important.
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Table 1.2.2.7 Economic Price Structure for Fertilizer, 2005
(Import Substitution Value, 1994 Constant Price)

Year
ftem Operation Unit 2005
Price
1. UREA ' _
1. Bagged price, FOB N.W. Europe/_a US$/ton 148
2. Ocean freight and insurance + US$/ton 25
3. CIF Karachi price = US$/ton 173
US$=Rs. 30.0 Rs./ton 5,190
4, Port charge, handling and warehousing, etc./_b + Rs./ton 170
5. Transpoit and handling cost, Karachi - D.1.Khan/_c + Rs./ton 586
6. Marketing and dealers’ cost/_a + Rs./ton 117
7. Transport and handling cost, dealer - farmer/_d + Rs./ton 77
8. Farm gate price = Rs./ton 6,140
{(Nutrient ; Nitrogen ) 46% Rs./kg 13.3
(Ammonium Sulfate) 21% Rs./kg 2.8
1L TSP
1. Bulk export price, FOB US Gulf ports/_a US$/ton 137
2. Ocean freight and insurance + US$/ton 40
3. CIF Manila price/_2 = US$/ton 177
US$=Rs. 30.0 Rs.fton 5,310
4. Port charge, handling and warehousing, etc./_b + Rs./ton 170
5. Transport and handling cost, Karachi - D 1LKhan/_c + Rs./ton 586
6. Marketing and dealers' cost/_a + Rs./ton 117
7. Transport and handling cost, dealer - farmer/_d + Rs.fton 77
8, Farm gate price = Rs./ton 6,260
{Nutrient ; Phosphorus ) 46% Rs./kg 13.6
H1. MURIATE OF POTASH
1. Bulk export price, FOB Vancouver/_] US$/ton 109
2. Ocean freight and insurance + US$/ton 53
3, CIF Manila price/_2 = US$/ton 162
' US$=Rs. 30.0 Rs./ton " 4,860
4. Port charge, handling and warehousing, etc./_b + Rs./ton 170
5. Transport and handling cost, Karachi - D..Khan/_c + Rs./ton 586
6. Marketing and dealers' cost/_a + Rs./ton 117
7. Transport und handling cost, dealer - farmer/_d + Rs.fton 7
8. Farm gate price. = Rs./ton ' 5,810
Ajusted to Sulfate of Potash ’ Rs./ton ] 4,842
~ {Nultrient ; Potassium ) 60% Rs./kg 97

Note - /_u Based on World Bank Price Prospects for Major Primary Commodities, 1994-2005(June, 1994)
/- b Fertilizer Imports Department. Ministry of Food and Agriculture, Karachi
/¢ Nationa! Logistic Cell (NLC) Karachi
[_d JICA Murketing Survey
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Table 1.2.2.9

. Economic Crop Budget under without Project Condition (1/2)
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Table 1.2.2.9

Economic Crop Budget under without Project Condition (2/2)
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Table 1.2.2.11

Economic Crop Budget under with Project Condition

Uil Wil — Unit Maize Unit Maize {sexd) Bnin Pluses (Mung) Unit Pulscs (Gram}
Tieoes 1lnit Price  Quantily | Amount Price  Quanlily. Aot Frice  Quantity __ Amoun Price  Quandily _ Amount Price Quanidy  Amount
. (R3] {Ke} {Re) (Re) o (R} -
GROSS REFURN . N . ! : .
Friluction xe) 680 +000 20,000 435 IS0F 1528 46 3,500 16415 S45 . 2000 18,300 992 20007 19,840
By Products 1paw el 050 A0 2,200 A 51 140 0 50 1050 0 LK FL ] 020 1600 . M0
- w1l 820 ®Ly s (15)  JLass x0% 13150 ’ (L XYY 7}
PRODUCTION COST -
Farinlnputs .
1. Seeds &p) 5% Rt 5% . As M0 139 4.64 3040 13% 120 iel] E200 120 &0 0
27 FYM! Compost {lona) 0 0 250 20 30 50 50 340 250 U ] :
3. Fenilizer : . 7 I ‘
- Urea (N5 46%) &) S04 s | %1H &34 ) 1228 &1l X0 1228 6.4 100 14 6.4 125 ek ¢
< TRP{P: 46%) (L] 6.26 130 39 (¥ 128 783 626 128 783 6.26 1] ™ 626 S125 T8
S5O0 K : 50%) (kg) 484 i25 5 484 454 am 484 125 s
4. Agro-chenicals T
« Taecticide 5 a8 10 0 35 10 350 33 o - 350 33 0 350 38 L %0
"\ Peslicids iy’ 280 2 500 2%0 2 £ 2% -2 " 500 250 1 30 250 12
45816 250 250 197 s
Machinery and Aniral Powa .
b Land preparation (s 50 15 563 5o 15 563 5.0 15 563 50 (1] 450 750 60 450
2. Dl for sowing (e} 750 5.5 413 5.0 55 413 750 £ 413 B0 33 413 750 55 413
3. Trweshing by raciar {his)y 0.0 T 430 00 700 0o 0.0
Subtogl Lags Fri] prks i3] 263
Libo: (man-day} 4 400 L34 “ 40.0 L1760 “ 400 L% “ 40 LID 4 00 Lig -
iscellancous I
5% of above cosi 392 22 0 pei KiG3
Tl Production (ot 253 %2 £254 Y £402
Ned Redum per Ha (Rs.} 19.967 5,991 11.151 12,040 13638
Unit Sugarcane Unit  Qilseedss (Rape/mustard}  Unk _OQilseed (Sunflower) Unit  Kharif Fooder (Millet Unit  Rabi Foddey (Bersecmn)
Temw Unit Price il Amound Price mity _ Amoury Price L Amcun Price i Amouret Pricc  Quandily _Amount -
(Rs.) (Re} Rs.) (Rs) Rz}
GROSS RETURN -
Produciion &p) Q4B 70,000 33,600 1.60 2,500 19.000 £ IO 11325 20 45000 2,000 02X 55000 13,750
By Products {srraw) &) 40,000}
Tl 13600 (15,100) 12000 1142§ 2000 JENh.I]
PROPUCTION COST
Farm Inputs
1. Seads (kg) 045 5,000 2700 ¢ 120 13 0 20.00 15 m 195 150 1% 250 0.0 300
2. FYMr Compost {iors) 30 30 250 ¢ 50 50 50 250 i 50 250 50 50 %0
3. Fertilizer .
- Uhea (N: 46%) &g) 6.14 50 1,535 6.14 150 721 6,14 (5] 21 414 190 614 6.14 100 614
-TSP(P: 46%) ~ [J] 6.26 200 1,252 626 125 bl 6.26 1 €3 6.26 50 a 6.26 135 T3
- 50P (K : 30%) kg) 4.84 13 6 44 454 484 436
4. Agro-chamicals .
- Iraecticide (xg) 35 20 00 33 10 ko) 3 10 350 35 35 10 330
- Peslicide [(FA] 50 ? 500 250 2 0 =0 1 250 250 2% 1 30 .
166} (4™ Lhad i L2% 2187
Machinay and Animal Power
L. Land prepasation tes) %5.0 45 363 % 5.0 60 450 "o 60 450 1y 25 5631 0 1.5 5653
2. Drilt for sowing (hex) 70 150 53 413 750 750 s
3. Theeshing by mastor (hre) 00 10.0 00 0.0 0.0
Subctotl 81 '3 Fr 563 564
Lawor {man-day) % 200 ASD QMY M 0o 00 “ 400 LIt “ na 1320 - EHE L2560
Miscellaneous
5% of sbove cosl 87 281 244 158 53
{mtaon)
Towal Production Cogs 11533 1394 S994 FAL: 33 ian
. 2 yeats sverage®
HNo Rawm per Ha [1.{5] 21.26) 11.266 16237 ¢ 13,009 12,166 5,662 §A428
Unit Cotion Unit Kharil Vegeuble Unit Rabl Veqatables Usit Fruits 0] Amws| Crop Budgel
heitn. Enit Price 1 Amount FPriee it Amount Price ant| Amoant Price it Amount NPV 10%
(Re.) {Eggplant) (Rs) (Cavliflower) (R} {Rs) {Rs.}
GROSS RETURN
Froduztion (kgd 133 2000 2.600 KAy 10,000 1,100 ¥ 15000 50400 1025 «0000 41900
By Produch 1fitaw) (gt 0.25 1.0 250
%05} aLB L300 32400 410000 LTS
PRODUCTION COST :
Fara taputs
1. Scesle k) 25 280 206 400 T3 240 %0 ] 615 3000 550 1,630
2 FYMI Coinpost {torw) 3 0 0 h] sS4 Ba 50 30 %0 50 450 2.2%0
A Fediliver
- Ures (N: 6%} kg 614 w0 122K 614 10 1153 6.14 w0 12 G146 A0 24560
SUSINr: A [113] 626 115 ™ 6.2 [[ra} % o6 LEAl 83 626 1220 0,032
SROP (K : My gy 4K 247 ERT EX7] 48 80 M
4. Agrochisnicats
- Isetiink kg EL] kU it 3 s REN 38 i kRUT] s UL (]
- Teaticite i) 250 2 o 0 2 bl m ] (K1) M0 1 10,000
Subetelsf Lin [J]1 1456 H EARH
Muchinery wrh Aniind Poser
1 Lo rjarataos sy 284 EAY ot T 75 pral "o 75 Rl 75 [on B0
13l b scwing dnxl pAYY] 5 11 Tt EAEY] 750
N SN DR TS ) ihex) s Tup o Tty
e fufal p1is A Fa) I an
fatert (vl s H ol i H Tuy g H LAl Lot H @Y Ak LA
LN w1 4] ! R :
(LN AL e It Jiycar JEIASY 15247
Sodiee Farng survay VP2 by the JICA Feam
Sty Harvaeatmg sl tgesl,

ng vant dalelated Basal on vontiact Iusas as AL |li_\i\-ld.

18



Table 1.2.2.12 Incremental Economic Net Crop Production Value

Without Project “With Project Incremental
Cropping _ Net Production Value Cropping _ Nel Prexduction Value Cropping NP,
CCA Arca Perha Tolal Arca Perha Total Arca VYalue
liems 115,600 ha (ha) (Rs.ha) {Rs.'000) (ha) (Rs./ha)  (Rs.'000) - (ha) {Rs.'000)
Kharif Season Crops
Sorghum 2,440 2,260 5,520 -2,440 -5,520
Millet 2,390 3,080 7,363 -2,390 -1,365
Maize i 0 660 13 23,100 9,991 230,792 23,080 230,779
Pluscs 10 2,460 25 5,300 13,040 75,632 5,790 75.607
Cotton &0 15,030 902 11,500 20,181 232,082 11,440 231,180
Fodder 10 640- 6 11,500 5,662 65,113 11,490 65,107
Guara 210 4,270 296 =210 -896
Vegetables (Eggplant) 30 3,240 97 3,000 21,050 63,150 2,970 63,053
Sub-toral - 170 14,824 34900 066,769 49730 051944
Rabi Season Crops .
Wheat 8.500 5,380 45,694 52,000 19967 1,038,284 43,500 992,590
Pulses (Gram) 4,280 4,300 18,422 11,500 13,638 156,837 7220 138,415
Qilsceds (Rape/Mustard) 2,400 2,970 1121 11,500 13,009 149,604 9,100 142,482
Sugarcane 10 8,720 262 11,500 16,237 186,726 11,470 186,464
Fodder {Berseem) 60 960 58 11,500 8428 96,922 11,440 96,864
Fruit (Mango) 15 3,670 55 3,000 15,947 47,841 2,985 47,786
Vegetables 15 6,910 104 3,000 38,075 114,225 2,985 114,121
Sub-total 15300 211315 104,000 1.790.438 88700 LJ718723
Spring Season Crops :
Maize : 5,800 11,181 64,850 5,800 64,850
Oilseeds 5,800 12,166 70,563 5,800 70,563
Sub-total 11600 133413 11.600 135413
Kharif Season Crops 5,170 14,824 54,900 666,769 49,730 651,944
Rabi Scason Crops 15,300 71,715 104,000 1,790,438 88,700 1,718,723
Spring Season Crops 11,600 135413 11,600 135,413
Total 20,470 86,540 170,500 2,592,619 150030 2.506.080
(Rs./ha) 21,619




Table 1.2.3.1 Estimation of Road Development Benefit

1. Assumption (Based on the Survey in Paharpur Area)
(1) Average distance from tarmgate/field to local markets

: 6 km

(2) Transportation Cost _ '
By truck Rs. 2 fton/km
By animal Rs. 25 ftonfkm

(3) Distance and Mode of Transportation from farmgate/field to tocal market
With road development - 2 km by animal and 4 km by truck
Without road development 6 km by animal

{4) Distance and Mode of Transportation from farmgate/field to local market
With road development .
- Rs. 58 /ton/Gkm
(=Rs.25 x 2km + Rs.2 x 4 km)
Without road development '
‘ Rs. 150 fron/6km
(=Rs.25 x 6 km)

Difference (saving cost) 92 fwn/6km

Crops Production | FarmInpwts .~~~
S s (tom) . Perhatkg) - Area(ha) Total (ton)
Kharif Season Crops
' Maize 80,850 7 23,100 8,593
Pulses 11,660 336 5,800 1,549
Cotlon 23,000 427 11,500 4,911
Fodder 517,500 170 11,500 1,955
Vegetables 30,000 432 3,000 1,296
Rabi Season Crops ] :
Wheat/Barley 208,000 617 52,000 32,084
Pulses 28,750 321 11,500 3.692
Qilseeds 28,750 294 11,500 3,381
Fodder 632,500 261 11,500 3,002
Sugarcane 632,500 0,627 11,500 76,211
Fruits 30,000 401 3,000 1,203
Vegetable 45,600 435 3,000 1,305
ing ) _ ' ‘
Maize 20,300 372 5,800 2,158
Oilseeds 14,500 298 5,800 1,728
Total (Input & Output) 2,303,250 _ 143,468 (A)
Consumer goods (10% of A) 14,347
Tt)!ul.Quunlity {ton} 2,461,065
3. Woad Development Benchii under With Project Condition ™
{Rs.'000)
Commaodity traffic (B) 226418
Passenger raffict 104 of B) 22,642
Taud Benefit .
Fimancial 249001}
Eeonomic _ 224,154
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Table 1.2.3.2 Estimation of Benefit from Transfer of Rod Kohi Water Right

Rod Kohi Economic Nel Production Value
Items Sown Area Per ha Total
(ha) {Rs./ha) {Rs.000)

A. Kharif Season Crops

Sorghum 1,310 2217 2,983
Millet 1,010 2,940 2,969
Cotton 20 13,133 263
Guara 70 4417 309
Vegetables 20 3,103 . 62

B. Rabi Season Crops

Wheat/Barley - 4,900 4,971 _ 24,387

. Pulses 1,970 4,324 . 8,518
Oilseeds 1,380 2,973 4,103
Vegetables 20 6,736 - 135

Total 10,700 43,729
Estimated Transferable Benefit (60%, 26,237
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Table1233  Estimation of Domestic Water Supply Benefit (1/2)

Tehsil - Tetat Year 1993 : . Water _ Population coveréd  Condition Actually
Union Council Area Popu- No.of Average Popu-  Supply Beneficiary
Mouza (km2) lation House- Family Jalion  Facility Data  Ajusted estimaled
i hold Size Density from Popu- :
N (/H.hold} (Km2) PHED lation
(A) - (AM0.7
1. DL Khan
Paniala
Paniala Janobi 127.3 7.022 937 15 35 LG 10,839 7,022 Very Bad 0
Band Korai
Band Korai 353 7.211 1,185 6.1 204 D.T 1010 1211 - 5,048
Kahlig-$hah 18.9 4,350 665 6.5 230
Yarik
Budh 136.7 5476 953 5.7 40
Rodikhel 319 1,914 316 6.0 60
Saddra 230 1,020 147 6.9 44
Talgi Rodi Khel 13 o) [} 0 0 ' )
Yarik 412 5.03% 876 5.7 107 D.T 19473 5,035 Normal 3,525
Keach
Hissam 30.5 2,840 453 6.3 93
Keach 475 4,345 737 5% 92 8T 4,294 4,345 Normal 3,042
Mugim Shah 195 2,155 328 6.6 111
Rahman 369 1218 - 190 64 33 D.T 1,794 1,218 - . . 853
Chakhan
Chakhan 45.6 2,175 380 57 48 CT 4,468 2,175 Normal £,523
Drurzbari 15.7 522 95 5.5 33 C
Garah Jamal 16.6 249 ©o4d] 6.0 15
Gumal 366 2,292 33 6.9 63
Hayal Korai 13.0 143G 41 59 110
Jowia Shai 9.9 386 54 1.2 39
Kalera Chania 46 0 0 0 0
Kot Isa Khan 133 1,088 189 58 82
Moor 64 187 31 6.0 29
Pota 228 2,563 480 5.3 ti2 DT 1,689 1,689 - 1,182
Rakh Chena 22 0 1] 0 0
Sikandar Shumali 36 315 55 537 9 DT 5,583 315 - 221
Surab Hasar 5.1 37 8 4.5 ?
Yara Manjhi Khel 16.8 543 85 64 32
Zindani
Akhmed 44 522 6 69 119
Bhabh 53 1] [] ] ¢
Bhoon 1.7 92 i4 6.7 54
Bigwani Janubi 17.8 1,481 224 6.6 83
Chaddar 56 0 0 4} 4]
Dad Mehar Baig 0s8 72 14 52 il
Dad Wala Shornali 0.9 150 56 6.2 389
Dar Wesha 10.3 422 72 59 41
Dikhana 49 164 25 6.6 34
Fagira 45 14¢ 25 56 3l
Fateh 6.2 2,442 391 6.2 68 DT 5.884 2442 - 1,709
Gahroka 1.0 82 12 6.6 83
Ghafloora 1.0 77 10 11 17
Haindan 188 518 88 5.9 28 DT 5.583 518 . 363
Hasni BR 196 32 62 22
Hatoo 20 313 56 546 157
Hawasi 1.0 116 2] 55 il
Jandi 27 611 12 54 226
Kheidka 12 529 7 6.8 165
Khutbi 312 1,406 213 6.6 R
Loke 13.9 456 4 6.1 kX
Mapal Jinubi 19 [ 14 4.6 11
Mapat Shorali 27 0 0 0 0
Nauranyg Day 1.7 113 18 6.2 67
MNuutang Ot 1.2 152 59 6.0 49
Nawath Paladi 1.7 [ 0 0 0
ltuk N 8.7 vs2 131 13 1y
Sewilng 4.2 M2 50 6.1 kx}
Shers Kol 1.2 1474 133 44 05
Shern N 4. T24 116 0.2 Lt
Soluiy Shiy n7 M S 59 T
Tuj 44 458 67 6 WM
Tauh 143 262 53 4.4 162
Zindni 74 121K paH 5l 45 1T 1,244 1L2EK Yery Had ) 0
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Table 1.2.3.3 Estimation of Domestic Water Supply Benefit (2/2)

iCont.}
Tehsil, . . - Total Year 1993 Water _ Population covered  Condition Aciually
Union Council Atea  Popu-  No.of Average  Popi-  Supply Bencficiary
Muuza (km2} fation House-  Family  lation  Facility Dala  Ajusied estimated
hold Size Density from Popu-
(M.hold)  (Km2) P.HED lation
Lusnda Sharif )
Adha Khiara 9.6 278 45 6.1 19
Adit Sipra 25.2 1,642 n 6.0 65 b.T 5,509 1,642 - 1,149
Bali Janobi L7 0 0 0 0
Ealu Gania Nibal 63 809 121 6.7 129 b.T 3,183 809 - 566
Bobi : 14 21 124 58 515
Chhigiri 55 343 52 65 62
Ghulam Daider 28 117 2t 5.6 42
Hayat Bochra 24 870 114 16 93
Hayal Jorh 22 117 22 53 53
Jumma Sharif 36 280 40 7.0 18 D.T 3,183 280 Normal 196
Mahmaoods Bhawi L4 119 25 438 85
Mithy 8 265 47 57 33
Rora 1l 1,30t 187 6.9 17
Shahmear 7.6 369 69 53 4%
Umar Boba 0.8 115 19 6.1 143
Zaman Talokara 6.2 98 19 51 16
Naivala
Malakhi 239 1,416 211 [ 59
Rashid 50.6 2,610 380 69 52 D.T 4,554 2,610 - 1,827
Mahra
Mahra 64.2 4,353 671 6.5 68 S.T 14,974 4,353 - 3,047
Sikandar Janubi 425 1,789 333 5.4 42
Miran
Bhutaisar 33 1,696 276 6.1 51
Chirri-Bhor 65.2 1,218 238 5.1 19 DT 2,576 1,218 - 853
Ghamsan 3.1 2,843 495 57 91 :
Miran 46.1 1,872 289 6.5 4] )
Ramak 1198 6803 1105 6.2 57 8T 16,700 6,803 - 4,762
Ghara Isa Khan : ’
Dhulka Kehna 43 79 1 12 18
Gandi Umar Khan 825 3915 475 82 48
Khayara Fateh Mohd 39 302 47 6.4 7
Sigo Mian Kheil 288 485 70 6.9 17 DT 5,180 485 Very Bad [
Gira Mir Alam Khan 278 1,561 246 6.3 56
Dhul Ka Jadid 53 875 145 6.0 165
Gira Murid Shab 123 209 40 5.2 17
Khayara Bashara: 4.1 35 7 5.0 8
Khawar 24.1 1,356 195 1.2 58
Musa Zia Sharif
Gandi Ashig 33.7 1,860 260 7.2 55
Gandi Isab 4.6 513 94 5.4 112
Chowdwan
Kori Hoot . 264 87 160 49 30
Mugha 13.6 240 45 53 18
Tilli Budha Shah 259 855 132 6.5 33
Maroo 12.8 451 67 6.7 35
Jandi Babar 537 974 123 8.0 8 D.T 4,554 9719 - 685
Kori Jamal 21.2 656 100 6.6 3l
1>.1.Khan Tehsil 2,0337  1NSTT 18,849 6.2 58 140,279 52,367 30,551
Total
2. Kuluchi
Mudgi : :
Muddi 419 3,932 541 3 %N DT 4,208 3932 Bad 0
Sigu Ganda Pur 43 1,167 167 10 21
Kubachi Tehsil . 48.2 5,049 TR 7.2 106 4,208 1,932 ’ 0
Tutal :
Administrative Arca Z0RLS 122,670 E9.557 6.3 5 144 487 56,299 30,551
covering Study Arexw .
Population covered by one D.T (usable |3 deep tube weid) LT
Nom-benefliciary population 42,125
Number of [T required For non-beneliciarivs 6
Required development eost for 66 1.T (Rs. 600,000unit) (R500KN 39,600
Al operigion cost for 66 DT (Bx.40,0000years} (R 00K 2,640
: Warer chargesfoenefit from 66 1T (R 36MHyeaesMouse) [EENLLI)] 5,204
Dennestic Waler Supply Benefit .
' C o Fawmcinl beehi [EXLI 4 47,504
© Beonemic henelit s o [LERE 0 42,754
Mike LF 5 Inftltratson pallery RT3 Dreepr b welf (less than Q1.4 w877 Shallow lubwe well (Above 914 1m0

CF L Cammmity ik £ HI20 s Publiv Heatth Boginvering Deparient - 3 Ra inforolion



Table 1.2.3.4

Estimation of Benefit from Reduction of Seasonal Migration

Gadi Umer Khan(30)

Rahman(27)

Zindam(36) Chakhan{25)
Sample - Month  Livi Farm Month  Livi- Farm Month  Livi Farm  Month Livi Farm
No. Exp Exp Exp Exp : Exp Exp Exp: Exp
1 May 417 47T Mar-Apr 1,500 133 May 83 208 Mar 2,000 100
2 Mar-Apr 1,000 1,000 May 2,000 5000 Mar-Apr 3,000 2,000
3 Ari-May 833 167  May 250 500 Mar-Apr 3,000 2,000
4 Mar-Ma 500 4,167 May 250 833 Mar-Apr 3,000 2,000
5 Mar 1,000 500 Mar 3.000 1,500
6 Mar 500 167 May 2,000 3.000
7 Mar-Apr 833 667 Mar 2,000 3,000
8 Mar 42 167 oo
9 Mar-Apr 1,000 1.000
10 Mar-Apr 500 1000
n Mar-Apr 1,667 667
12 Mar-Apt 4,167 1.667
i3 Mar-Apr 3,333 2.000
Total 417 417 16,875 13.502 2.583 6,341 18,000 13,600
Paniala Janobi(30) Budh(30) Yarik(30) Muddi(25)
Sample Month  Livi Farm Month Livi. Farm Month Livi Farn  Month Livi Farm
No. Exp Exp Exp Exp Exp Exp Exp Exp
1 Mar-Apr 2,000 5,000 Nov-Dec 1,000 1,600 June 1,000 1,000 -
2 May 100 800 Mar-Apr 1000 1,600 June 1,000 1,000
3 Mar-Apr 1,200 - 2,000 May 3,000 000  None
4 Mar-Apt 2,000 2,000
5 Apr 4,000 3,000
6 Mar-Apt 1,500 2,500
7 May 1,000 3,000
$ Apr ©L000 3,000
g Apr 2,000 4,000
10 May-Jur 2,000 7,000
1 Mar-Apr 1,000 3,000
Total 2,100 5800 17,700 32,700 5,000 3.000
Jumma Sharif (20} Chhigiri(20) Total (273} Benefit from
Sample  Manth Livi  Farm Month Livi  Farm Month Livi  Farmn  Reduction of seasonal
No. Exp Exp Exp Exp Exp Exp migration
1 Mar-Apt 1.500 2,500 March BOO 700 10,300 11858
2 Mar-Apr 1LODO 1,000 March 400 250 9500 12,650
3 Mar-Apr 400 800 8.683 6,467 Total household number
4 Apr LN 0 6.750 9,000 19,557
5 Mar-Apt 2000 i} HLOOO - 5.000 Percentage of migrating
6 Muar-Apr 1,500 0 5,500 5,667 households 18.3%
7 Apr-June 1500 ] 5333 6.607
% 1042 3,167 Finaneial migration cost
y 3,000 500 (Rs.fyear)
i 2500 B0 - Living expense 5213404
i 2,667 3.667 - Farm expense 5780015
12 4,167 1,667 Total 11,002,424
1 3333 2.0
Economic migration cost
Total U0 4300 1,206 Y5{) S T2TIS BB (Rsfyear)
- Living expense ~ 4.692.068
Total migram (51 - Farm expense SO
Total sumple (273) Total 992,182

Source = JICA Viltuge Survey. July 19494
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Table 1.2.4.1 Weighted Conversion Factor of Cost Component
Financial Cost Economic Cost Weighted
Project Cost Component Local Cost Foreign  Total Local Cost Foreign Average
Transler n-skilled  Others  Cost Transfer n-skilled Others Cust
A. Capital Cost
1. Direct Construction Cost
a) Land Acquisition and Others 420 11 433 13.6 100.0 0.0 Lo 3990 136 536
* Land Acguisition 100.0 0.0 0.0 00 1000 00 0.0 0.0 0.0 0.0
Compensation{House) 100 0.0 900 0.0 1000 00 00 810 0.0 81.0
Construction Camnp 60 ° 33 50.8 3.9 1000 0.0 29 45.7 399 88.5
b) Feeder Canal 4.0 45 68 647 1000 0.0 40 241 647 928
Earthwork 20 26 161 793 1000 0.0 23 145 793 9.1
Structure 6.0 73 436 4301 1000 - 0.0 64 392 431 88.7
¢} Pump Station T 20 4.5 184 7151 1000 - 00 40 166 751 95.7
Pump Equipment 20 4.7 85 848 1000 0.0 4.1 1.7 84.8 96.6
Other Works 50 42 358 550 1000 0.0 37 322 550 909
d} Main Canal 5.0 52 389 509 1000 0.0 46 350 509 905
Earthwork 30 39 257 674 1000 0.0 14 231 674 939
Structure 6.0 5.8 449 433 1000 0.0 51 404 433 88.8
€} Distributory Canals 50 0.1 343 506 1000 0.0 89 309 506 504
- Earthwork 4.0 136 222 602 1000 0.0 120 200 - 602 922
Swucture 6.0 58 495 387 1000 0.0 5.1 446 387 884
f) Regulation Pond 40 57 38 555 1000 0.0 50 313 555 918
1) River Treatment & Drainage Canals 20 1.2 14.8 820 1000 0.0 LI 133 82.0 96.4
i) Farm Roads 40 28 322 610 1000 0.0 25 290 810 925
) On-farm Develapment Cost 5.0 0.5 40.2 543 1000 0.0 0.4 36.2 543 909
k) Sump Well & Domestic Water Supply 5.0 102 307 541 1000 0.0 90 276 541 90.7
1) Other and Miscellancous Works 6.0 33 507 400 1000 0.0 29 456 40,0 885
Sub-tatal 47 43 2 618 1000 00 38 263 618 919
2. indirect Construction Cost
a) Consultancy Service Cost 40 0.0 342 6L% 1000 0.0 00 3038 61.8 926
b) Implemensation Cost 4.0. 43 299 618 1000 0.0 18 269 61.8 925
Sub-total 40 16 326 6LE 1000 0.0 14 293 618 925
3. Physical Contingency - 40 43 9% 618 1000 0.0 38 269 618 925
‘ Totel Buse Construction Cost 4.5 40 297 o6L8 000 0.0 35 267 618 920
B. O & M Cost 8.0 16.9 59.1 150 1000 0.0 14,9 532 16.0 84.§
1. Public 8.0 54 685 3.1 1000 0.0 48 617 18.1 84.6
2. Assarciation w457 M6 107 1000 00 402 311 10.7 820
C. Replacement Cost 20 4.8 137 795 1008 10 42 123 95 960
1. Puitlic 24k 4.8 133 T49.9 i(Kj_() 0.0 4.2 12.0 79.9 96,1
2 Associution 4.0 45 WY 626 1000 ) 0.0 41) 26.0 02.6 926
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Table 1.2.5.1 Economic Cost and Benefit Stream for Economic Evaluation
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Table 1.3.1.1 Assessment of Water Charge and ﬁeplamment Cost

Crop Waler Cropping Total Nel Required Water Charges Required Replacement Charges — Required Total Charges

flem Requirement Area Water Pubic  Associ- Total Pubic  Associ- Tewl Pubic  Associ- Tolal
Requirement ation alion ation
{m3/ha/net) (ha) {000 m3) .

Maize 31900 - 23,100 90,090 1536 266 1,802 444 -4 518 - 1980 M0 - 2320
Pulses 2050 5,800 11,890 807 140 947 233 kY M L040 179 1,219
Colton 6,320 11,500 72680 . 2489 . 431 2920 120 1197 839 . 319 550 . 37159
Fooder 3210 11,500 ©¥9IS 1,264 29 1483 366 - 60 426 1,630 79 1909
Vegetables 6,680 3.000 © 20040 2,631 456 3087 1 126 887 - 3 582 3974

Raki Season Crops . . . P
Wheat 2970 52.000 £54.440- 1170 202 1372 358 56 394 . L508 258 - 1,766
Pulses{Gram} 3370 £1.500 38755 1,227 B0 1557 384 64 48 - LTI 294 2005
Oilseeds{Rape/Mustard 3120 11,500 35880 . 1,229 213 a4 355 59. 414 - 1584 272 1856
Supascane 12,290 - 11,500 145,335 4,841 - 838 5,61 1,400 232 £632 6,241 1.070 1311
Fodder 2,240 11,500 25,160 882 153 1,035 55 - 42 291 - 1,137 195 1332
Fruit 2,860 3,000 8,580. 1127 | 123 1322 326 54 330 1,453 249 1,702
Vegetables 2860 3,000 . 8,580 1.127 195 1,322 326 54 380 1,453 249 1,702

Spring Scason Crops ' )
Spring Muize 3470 5,800 20,126 1,367 236 1603 355 66 461 . 1,762 302 2064
Oil seeds 1650 5.800 A0 1438 249 1,687 416 69 485 1854 318 2172
Total 170500 686,241

O&M Cost (Rs'000) . 317080 Q&M Cosl fer 1000 m3 462.1

Public Expenses 270330 Public Expenses 3939

Associations’ Expenses 46,750  Associations’ Expenses 68.2

Tolal Anoual2s yeans(10% of imeresty

Replacement Cost (Rs.'000) 210,250  Replacement Cosl per JK 3064 1328

Public Expenses 180,300 - Public BExpenses 262.7 1139

Associations' Expenses 29,950 Associations’ Expenses 437 18.9
(Excliding Pump)
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Table 1.3.1.2  Farm Budget Analyses (1/3)

Type I (Maize-Fodder-Wheat-Maize-Wheat-Cotton)

Item : : Small Medium Large Total
(O perating size/ 231 4.7¢ 18.89 12.94
Result of sampling survey, ha)
1. Withont Project Condition (Based_on Farm JICA Farm Survey)
1. Income - 22008 29406 38,005 33,135
a) Farm Income ) 10,904 17,210 24,143 20,089
b) Non - Farm Income 11,194 12,196 13,920 13,046
2. Expenditure . 21,571 28,158 35,254 31,066
a) Farm Expenditure 2,462 4462 10,175 7.529
b) Non - Farm Expenditure 19,109 23.696 25079  23.537
3. Net Surplus 527 1.248 2,811 2,069
1. With Project Condition
Typel: - Year st st 2nd 2nd 3rd 3rd
e Cropping Pattern : Maize(S) Fodder(K) Wheat . Maize(K) Wheat  Cotton
Intensity 0.1 0.6 09 0.6 0.9 0.6
Gross Return . (Rs./ha) 16,205 9,000 16.200 15,120 16,200 19,850
Production Cost (Rs./ha) 5,187, 2516 6,513 5.187 6,913 6,617
- Water Charge ~ {Rs./ha) 1,538 1,441 1,333 1,751 1,333 2,837
Reptacement Charges  (Rs./ha) 448 414 383 503 383 815
1. Income 55,209 101,751 373,853 259,607
a) Farm Income 44015 89,555 359933 246.561
(3 years Average)
b) Non - Farm Income 11.194 12,196 13,920 13,046
(Same as Without)
2. Expenditure 39,528 62,203 - 165814 121,214
a) Farm Expenditure 16.597 33,768 135719 92,970
b) Non - Fanm Expenditure 22931 28,435 30,095 28,244
(Without x 1.2)
3. Net Surplus 15.681 39.548 . 208,039 138,393
4.Required Full O&M and Replacement Charges :
a) Total 6.119 12,448 50,034 34,273
b) Water Charge 4753 9,670 38.867 26,624
¢) Replacement Charge . 1,366 . 2778 11,167 7.649
¢y Share to Net Surplus(9e) S
- Totad 39.0% 31.5% 24.1% 24.8%
Witer Charge 03% . . 24.5% 18.7% 19.2%
Replacement Charge - B7% 7.0% 5.4% 5.5%

Note ©  Operating sizes of farm aré the sampling result of JICA Farm Survey. -
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Table 1.3.1.2 *  Farm Budget Analyses (2/3)

Type II (Wheat-Maize-Oilseed-Maize-Wheat-Maize)-

Ttem. SR : Small Medium Large- Total
(Operating size/ . 231 470 18.89.. 12.94
Resuit of sampling survey, ha) o
1. With j iti nF ICA v : :
1. Income 22008 29406 38065 33135
a) Farm Income 10,904 17,210 24,145 20,089
b) Non - Farm Income 11,194 12,196 13,920 13,046
2. Expenditire 21,571 28,158 35,254 31.066
a) Farm Expenditure 2462 4462 10,175 7.52%
b) Non - Farm Expenditure 19,109 2369 25079 23,537
3. Net Surplus 527 1,248 © 2811 2.069
II. With Project Condition
Typell : Year 1st 1st 2nd 20d 3rd 3rd
Cropping Pattern Wheat Maize(K) Qilseed(R) Maize(K) Wheat Maize(K)
Intensity 09 0.6 09 0.6 09 0.6
Gross Return (Rs./ha) 16,200 15,120 19,000 15,120 16,200 15,120
Production Cost (Rs./ha} - 6,913 ‘5,187 5,034 5,187 6.913 5,187
Water Charge - (Rs./hay 1,333 1,751 1,401 1,751 1333 1,751
Replacement Charges  (Rs./ha) 383 503 402 503 383 503
1. Income 67,771 127308 476,574 329,972
a) Farm Income 56,577 115,112 462,654 316926
(3 years Average)
b) Non - Farm Income 11,194 12,196 13,920 13,046
(Same as Without)
2. Expenditure 43,190 69,655 195,764 141,730
a) Farm Expenditure 20,259 41,220 165,669 113,486
b) Non - Farm Expenditure 22931 28,435 30095 28,244
(Without x 1.2) :
3. Net Surplus 24,58] 57,653 280,810 188,242
4, Required Full O&M Charges :
a) Total 6,752 13,737 55214 37.822
b) Water Charge 3.245. 10672 42,894 29,383
¢) Replacement Charge ) 1507 3.065 12,320 8439
¢} Share to Net Surplus{%)
Total 27.5% 23.8% 19.7% 20.1%
Water Churge 213% 185%  153%  15.6%
Replacement Charge - 6.1% 5.3% 4.4% 4.5%

Note :  Operaling sizes of farm ure the sumpling resuit of JICA Farm Survey.
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Table 1.3.1.2 Farm Budget Analyses (3/3)

Type III (Fodder-Sugarcane-Sugarcane--Maize)

Item Small Medium Large Total
{Operating size/ 231 4,70 18.8% 12.94
Result of sampling survey, ha}
L. Without Project Condition (B nF ICA Farm Surv
1. Income 22098 29,406  3B.065 33,135
a) Farm Income 10,904 17,210 24,145 20.089
b} Non - Farm Income 11,194 12,196 13,920 13,046
2. Expenditure 21,51 28,158 35,254 31,066
a) Farm Expenditure 2462 4,462 10,175 7.529
b) Non - Farm Expenditure 19,109 23,696 25,079 23,537
3. Net Surplus 527 1,248 2811 2,069
II. With Project Condition
Typelll:  Yew st st 2ad oo W 3
Cropping Pattern Fodder(R) Sugarcane Sugarcane - Maize(S) -
Intensity 09 1.6 1.0 0.0 0.1 0.0
Gross Return (Rs./ha) 13,750 24,500 14,000 0.0 16,205 0.0
Froduction Cost {Rs./ha) 4,379 11,079 6,656 0.0 5,187 0.0
Water Charge (Rs./ha) 1,006 5517 3,862 0.0 1,558 0.0
Replacement Charges  (Rs./ha) 289 1,585 1,110 0.0 448 0.0
{70% of Charges)
1. Income 51,616 94,439 344467 239477
a) Farm Income 40,422 £2,243 330,547 226,431
(3 years Average) .
b) Non - Farm Income 11,194 12,196 13,920 13,046
(Same as Without)
2. Expenditure 40,021 63,207 169,848 123978
a) Farm Expenditure 17,050 34,772 139,753 95,734
b} Non - Farm Expenditure 22931 28,435 30,095 28,244
(Without x 1.2)
3. Net Surplus 11,595 31,232 174,619 115,499
4 Required Full O&M Charges
a) Total 10,349 21.056 84,627 57972
b} Water Charge 8,039 16.356 65,738 45,032
¢) Replacement Charge . 2310 4,700 18.8849 12.94{)
dy Share to Net Surplus(%)
Total £9.3% 67.4% 48.5% 50.2%
Water Charge 69.3% 52.4% 31.71% 39.0%
Replacement Charge 19.9% 15.1% 10.8% 11.2%

Noie ;:  Operating sizes of fann are the sampling result of JICA Farm Survey.
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ANNEX J. ENVIRONMENT

J.1

J.2

Environmental Impact Assessment

Environmental Impact Assessment (EIA) carried out in the Study can be shown as
Environmental Impact Assessment Table (EIA Table J.1.1 to J.1.3). EIA Table is
attached in this Annex.

Environmental Planning And Management

In the long term, the environmental management activities of such a major
developmental Project would need to be undertaken by a relevant local environmental
department. The subject of environment is new in this country and at present all
environmental institutions are facing problems of recent establishment, under-
staffing, under-funding and lack of transport and laboratory facilities. However,
various projects are either started or are going to be started very soon for the
strengthening of these institutions.

Based on the expected potential of these environmental institutions after completion of
the proposed project, the responsibility for the long-term environmental management
of this project could be given to the following institutions.

- the Environmental Section of the NWFP Planning, Environment and
Development (PE & D) Department;

- the NWFP Environmental Protection Agency (EPA),

- the WAPDA Environmental Cell (WEC), based in Lahore.

The WAPDA Environmental Cell (WEC) has been recently established in Lahore,
under the ADB-funded project "WAPDA Strengthening of Environmental
Management for Water Resources Development”. After completion of this project the
WEC would have developed the capabilities for the environmental management of this
project. However, the WEC is probably not a feasible choice due the following two
main reasons;' '

- WAPDA's policy to a have limited involvement in the long-term project operation.
- WEC's location in Laho_re which makes it inconvenient_ for the institution to

perform the ask of environmental monitoring and control of this project.

The Environment Section of the NWFP, PE&D department is involved in preparation
and implementation of the Provincial Conservation Strategy (PCS) and its integration
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with development planning which would give it some interest in the Project, but
primarily through the provincial Environmental Protection Agency. This section
currently with only one technical personal, has no plans in the near future to create
any facilities for conducting such activities like monitoring and control. Therefore the
Environment Section is also not a feasible choice to be given the respbnsibility of the
long-term environmental inanagement.

The EPA in NWFP has been brought within the PE & D department, at least for the
next few years, and acts under the auspices of the Secretary, PE & D. Although at
present the EPA, NWFP lacks any real capability and resources to take such a
responsibility, but keeping in view the institutional strengthening programs, it is
expected that until the completion of this lift irrigation project the agency will be well
equipped and fully staffed to take the responsibility. The EPA receiving institutional
strengthening under the World Bank project "Institutional strengthening of NWFP,
EPA" from 1993-1998. This project will not only increase the EPA staffing from 28
to 103 during five years until 1998 but also supply the mobile laboratory and other
equipment required for monitoring. Moreover the project also involves establishing
regional offices in north and south of the province. For the southern regional office
D. I. Khan is the most probable place to be chosen.

Thus the EPA, NWEP, seems to be the logical choice for environmental mé.nagement
of the Project, as through the PE&D it will have much closer governmental links with
the Dol than does the WEC. But for this purpose the working relationship between

the two departments (DOI & EPA) should be clearly chalked out before handling over
the responsibility to EPA.

System of Preliminary Monitoring and Evaluation
() Aim

The principle guidelines for the system of initial monitoring and evaluation is
described hereinafter in accordance with the result of the study. Their actual method

will be decided at the future stage of detail design. Their objectives of this system in
the Project are:

i)y toevaluate the change and the affection of the surrounding enwronmﬁnt with the
lapse of time. ' '

it) to assess the working condition of envnronmental management plan.

i) to mSpcct the propnety of the EIA.



2)

3

1)
a}

b)

iv) to certify the negative or unexpected impacts at the carliest

Contents

The following components should be inciuded in the system of monitoring and
evaluation at the future stage of detail design of this Project.

i) Actual method for works and procedure,

ii) Location and frequency as well as schedule and cost of samples during measuring
and testing. _

jiiy Evaluation of monitoring data regarding environment and the procedure and
schedule for reporting.

iv) Counter-action plan against unexpected and sudden environmental hazards if were
created due the implementation of the Project.

The guideline of working and procedure for monitoring

Monitoring and the required procedures for them should be conducted for the itemns
selected in EIA. However, it seems that the issues may as well choose indispensable
issues to the monitoring of the Project if it is difficult to manage the working
schedule, the cost and s0 on.

The selection of monitoring items does not entirely have to adhere to the evaluation
value of EIA, because one of the main objeétive of the system of environmental
monitoﬁng and evaluation is to counter-check the propriety of the result of EIA itself.

The general plan of monitoring for each environmental issue is as follows:

Physical Environment Impacts

Lrigation water availability

Measuring the situation of water distribution in the irrigation system from main canal
up to on-farm. It should be intensively carried out during peak irrigation period (from
the end of September till the middle of October) in dry season,

Quality of irrigation water

Monitoring of this factor is not necessary because the water quality for irrigation has
been tested during this study and was found suitable for irrigation.



)

d)

g)

h)

i)

Groundwater level

Watertable should be measured periodically at the selected sampling sites. The
monitoring of watertable will need special attention in of Septembér when it reaches at
peak level due to the irrigation water supply. Monitoring should be carried out every
month during the first year and every three months from the second year of the project
implementation. Similar data on the CRBC gravity command area can be collected
with the association of SCARP monitored by WAPDA.

Quality of groundwater

Monitoring for the quality of grouﬁdwater should be carried out simultaneously with
the monitoring of groundwater level at the same sites. They should be compared with

the standard for drinking water of the Ministry of Health. It seems that monitoring
once a year would be sufficient.

Surface run-off

The run-off discharge in the major Nullahs should be measured e‘;?cry month.

Flooding

The tield investigation of flood damage should be carried out after any flood event
Attention should be focused on the project facilities and the infrastructures in the
command area and surroundings.

Hydrology on river system

Monitoring would be not required for the hydrology of Indus River,

Quality of river water

Monitoring is not necessary for the Indus River water. However, water in the nullahs
of the Study Area should be tested in detail, at least once a year. '

Salinity and alkalinity contained in the soil

Analysis should be carried out twice a year at those pbinté where high salinity or
alkalinity was recorded during the soil survey conducted for the project.



)

k)

2)

3)

b)

4

Soil erosion

Any major soil erosion in the project command area and surroundings should be
checked every yeér.

Land availability/Land capability

Field reconnaissance on this matter should be done periodically.

Biotic Environment Impacts

The biotic environment is not expected to be significantly effected due to the project
so there no need for monitoring in this regard.

Human Environment Impacts

Social / Economic/Institutional

Population should be checked from the data of national census, usually conducted
after every ten years. The additional information on economy and health could be
extracted from Annual Statistics published by the government. The monitoring and
evaluation component regarding project benefit should be included at the detail design
stage.

Human activity

Data for human activity/human life could be extracted from the data on social and
economic benefits of the project. Agricultural Statistics could be very fruitful in this
regard.

Evaluation and reporting

The evaluation of monitoring should be reported at least once a year as a summary of
the monitored environmental components. The evaluation process of monitoring is as
follows:

i) Analyzing and arranging annually, the information measured and collected for
each component. The components which may require further detailed analysis
should be pointed out.

ii) Comparing all the collected data with the result of the Study conducted for this
project. ‘Warning system would be required in the early stages, in case, any
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significant negative environment impacts was developed by the project
implementation, . _ .
ili) Estimating the propriety of IEE conducted for this Study.

Moreover, the following contents should be described in the report.

i) The situation (progress, data information and analysis) of monitoring works and
investigation for each environmental components.

ii} The detail description about the change of situation, the factors responsible for
this change, the affected area in case there is a remarkable negative environmental
impacts.’ '

iif} The verification of the propriety of [EE with émending (if nccésséry) the table of
environmental impacts evaluation reported in this Study.

iv) The plan for further monitoring and general cost estimation.

Ability of implementation

Long-term environmental management responsibilities of the Project are proposed to
be given to a department concerning the environmental conservation in the province of
NWFP, as described in the section of environmental management plan. This
organization will coordinate the monitoring and evaluate the data.

The cooperation of some other organizations'would be required in the special fields
such as monitoring and analysis of groundwater and salinity, for which cooperation
with SCARP of WAPDA would be beneficial.

Warning system against urgent environment impacts

The main objective of developing a warning system is to predict quickly the
unexpected remarkable negative environmental impacts, caused suddenly by the
implementation of the Project. Such an hazard can be recognized from the data
obtained periodically during the monitoring. An early recognition would help in
minimizing the damages and the amount of affected area.

The following procedure is proposed to be taken promptly when ever a serious
negative environmental impacts has been anticipated.

i) Examine the reliability of data and information. _
i) Request for cooperation to another association or organization, in case, some

judgment in special field is required.
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iil) Report to the concerned organizations.
iv}) Reconsider the contents, the frequency and the sites for monitoring.

The important points for executing the above proposed system would be that the
specialists incharge of monitoring;

- can recognize the significance of negative impacts,
- have the ability to implement promptly the system
- obtain supports from other organization.

To fuifill these requirements, some specific training for monitoring would be
necessary for the specialists incharge to understand the necessity and importance of
the monitoring system.
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