





- GHAPTEﬁ L.
CHAPTER I,
ﬁHAPTEaixzz.
CHAPTER 1V,

CHAPTER V.

PROJECT BENEFIT +.cvvnvasrrranaa

ANNEX K. PROJECT ECONOMY

- Page
ECONOMIC INDEXES IN PAKISTAN +vovuvnnevennsnnss Kol

'PROJECT CDST IR NN R NI N NI RO A SO I RO N 'Y K-g

LR N ) K“lﬁ
COMPARISON OF PROJECT COST AND BENEFIT ........ K-28

FINANCIAL ANALYSISVu;loud;..--t:-.w;u'lll.n'leo K“34



Table
Table
Table
Table
Table

Tabhie

Tabhle

Table
Table
Table
Table

Table

Table

Table

Table
Table
Tabie

Table

Table

K-5.

K-6.

K-13.

K-14.

K-15.

K-16,

K-17.

K-18.

K-19.

LIST OF TABLES .

Balance of Trade, Pakistan .......... e ,I.ﬂ_:K~2:
Federal and Provincial Goveruments Subsidies ;} K-3
Import and Export of Agricultufal'Prbducts ...;_'K-4
Consumer and Wholesale- Prlce lndex‘i,...- ...... Vv K—S-
Wholesale Price Index of Agr1cultura1 Pfoducts L K-6 .

Average Wholesale Prices of Selected Agrlcultural
products - Average of Pakistan - .......... K=7

Estimation of Standard Conversion Factor ({SCF)

for Pakistan ............000n0n T S P K-8
Financial and Economic Pfoject-Cpst e iieee. K-10
Allocation of Capital Cost - Financial - .kl
Allocation of Capital Cost - Economi¢ - :.... _K¥12
Replacement Cost of the Project e K-ls

Allocation of Replacement Cost _
- Financial and Economlc -~ .......... e K-14

Allocation of Operation and Maintenance Cost
- Financial and Economic ~ ........ Ceee e - K-15-

Farm-Gate Prices of Agricultufal Inputs .

and QUEPULS ...t P K-i?
Economic Price of Trade Crops ..... P - K-18.
Economic.Price of Fertiliier ......... eeeeiio. K-19
Financial Priceé of Fertilizérs ........... -.;H K~20

Crop Budgets per Hectare
- Present § Without Project - _
- 1987 constant price - .......00.- R K-21

Crop Budgets per Hectare With Project :
- Rabi Crops = o ievienenns R S



Table
Table
Table

“Tabie

“Table

“Table

Table
Table

Table

‘Table.

Table

K-20.
K-21.
K-22.

K-23.
K-24.
K-25.

K-26.
K-27.
K-28.
K-29,

K-30.

Crop Budgets per
- Kharif Crops

Hectare with Project
e K-23

Crop Production at Present and Without Project

Project Cost and
{10% Reduction

- Excluded NARC Area - ... ... ... . vivuuns K-24
Crop-Prbduction With Project

- Excluded NARC Area - ..........'iuunnnn.. K-25
Project Benefit at the Target Year ........... K~26
Benefit Stream with Project ................... K-27
Sensitivity Test of the Project .............. K-29
Project Cost and Benefits, Proto-Type

- Economic - ..., . K-30
Project Cost and Benefits, Case 3

{10% Reduction of Benefit) ................. K-31
Project Cost and Benefits, Case 4

{5 Years Delay in Benefit) ................. K-32

Benefits, Case 7 :
and 5 Years Delay in Benefit). K-33

Farm Budgets With Project .................... K-35






CHAPTER I. ECONONIC INDEXES IN PAKISTAN



TABLE K-1. BALANCE OF TRADE, PAKISTAN

(Unit: million Rs)

Year Imports *1 Exports *2 Balanée
1975-76 | 20,465 11,253 - 9,212
1976-77 23,012 ‘ 11,294 | ' —11,?18.
1977-78 27,815 12,980 14,835
1978-79 36,388 16,925 -19,463
1979- 80 46,929 | 23,410 " ~23,519
1981-81 53,544 29,280 ~24,264
1981-82 59,482 26,270 -33,212
1982-83 68,151 - 34,442 -33,709
1983%-84 76,707 37,339 -39,368 |
1984-85 89,778 37,979 -51,799
1985-86 90,946 19,592 —41,3544

-Note : *1.--- expressed in C.I.F. prices.

*2 --- expressed in F.0.B. prices.

Source: "Foreign Trade Statistics of Pakistan"

Statistics Division, Government of Pakistan. .
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TABLE K-3. IMPORT AND EXPORT OF AGRICULTURAL PRODUCTS

{Unit: million Rs)

Commodity 1980-81 1981-82 1982-83%3 1983-84 1984-85
A. Import
1, Total of Imports 53,544 59,482 68,151 76,707 89,778
2. Total of Agricultural 3,461 3,948 4,491 5;317 7,960
Products
{Total imports = 100) (6.5%) (6.6%) (6.6%) (6.9%)  (8.9%)
3. Selected Main Agricultural
Products
- Live Animals 23 17 23 35 .52
- Milk and Cream 332 346 573 451 462
- Butter 60 45 8 190 57
- Wheat 633 300 873 858 2,750
- Fruit {Fresh § Nuts} 238 532 346 264 323
- Dried Fruit 159 55 26 31 26
- Vegetable Fresh Frozen 193 736 567 - 423 240
- Sugar § Honey 485 22 30 23 36
- Tea and Male 1,183 i,191 1,676 2,567 3,507
- Spices 123 173 147 176 172
B. Export _

1. Total of Exports 29,280 26,270 34,442 37,339 37,979
2. Totél of Agricultural 2,738 6,001 6,238 8,769 6,187
Products :

{Total export = 100) (9.4%) (22.8%). (18.1%) (23.5%) (16.3%)

3. Selected Main Agricultural '

Products :
-~ Live Animals 10 3 44 - 83 180
- Fish 568 55 63 159 218
- Wheat - 0 268 494 . 134
- Rice 5,602 4,128 3,683 5,688 3,340
- Barley Unmilled 84 108 57 80 8
- Fruit (Fresh and Nuts) 133 247 413 397 . 462
- Vegetable 148 130 235 . 243 172
- Sugar and Honey 348 289 282 439 369
- Spices 98 147 168 157 - 182
- Feeding Stuff{ for Animals 134 79 oo 104 45

Source: "“Economic Survey of Pakistan, 1986-87" Ministry of Finance
Govt. of Pakistan. : : .
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TABLE K-8. FINANCLAL AND ECONOMIC PROJECT COST

{tems

. Civil Works

1-1. Pre-Engineering

2. Dam Works

1-3. Canal Works

1-4. Road Works

1-5. Project Facilities

Sub Total
. On-Farm Development

. Agricultural Supporting
Facilities

Land Acquisition and
Compensation

. 0 & M Equipment

. Project Administration
. Consulting Services

. Contingency

Total

Note: 0.85 of standard conversion factor is applied to convert .

economic value,

(Unit: million Rs)

|

Foreign Local Currency _Total Cost
Currency Financial Econonic Ti. Eco.
7. 0.0 0.0 7.3 7.3
277.2 128.7 109.4 - 405.9 386.6
82.7 66.3 56.4 149.0  139.1
5.4 2.5 2.1 7.9 7.5
1.4 4.3 3.7 5.7 5.1
374.0 201.8 171.6 575.8  545.6
27, 25.1 21,3 52.2  48.4
16. 3.3 2.8 20. 19.5
3. 110.5 - 13, 3.4
12. 0.5 0.4 12, 12.7
4. 5.3 4.5 9. 8.7
60. 23.8 20.2 83. 80.2
497. 370.3 220.8 868, 718.5
49, 37.0 31.5 86, 81.3
547. 407.3 .3 054.8  799.8
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CTABLE K-11. REPLACEMENT COST OF ‘THE PROJECY

Description: F/C

. ‘Gate of Danm

Irrigation Qutlet of Dam 7,082
Rever Qutlet of Dam 4,872

. Gate of Canal ' 314
Pump ' 1,100

. Operatidn'and Maintenance Bquipment
‘Main -Office :

Bulldozer, 8 ton 750
Backhoe Excavator, 0.25 1,900
‘Dump Truck, 4 ton 720
Motor Grader, L = 2.5m 800
‘Crawler Type loader, 6 ton 600
Crawler Type Tractor, § ton 400
Truck with Crane, 2 ton 200
Truck Pickup, 2 ton 100
~Station ‘Wagon, 4 x 4 350
‘Jeep, 4 x 4 300
‘Motorcycle, 70 cc 80
Concrete Mixer, 0.2 m® 30
- Water Pump, 2" - 49 40
Transceiver 120
Walkie-talkie 18
Metecorological Station 50
Surveying Instrument 180
Miscellaneous tools and LEquip. 500
Spare Part (10%) 750
Sub Total 7,888
Dam Qperation Office
Station Wagon, 4 x 4 350
Jeep, 4 x 4 300
Motorcycle, 70 cc 60
Sub Total : 710
Zone Office (I and H)
Station Wagon, 4 x 4 700
Jeep,. 4 x 4 600
‘Motorcyecle, 70 cc 1,040
Sub Total 2,340
Extension Center
Station Wagon 700
Pickup, 2 ton 100
Micro Bus 400
~Motor Cycle 300
Sub Total 1,500
Total - 12,438

K-13

Total L.ife
L/E‘__ _ Cost Period
{Rs'000) (Rs'000) (Years)
46 7,128 30
31 4,903 30
7 12,031
200 520 30
00 1,800 25
- 750 10
- 1,900 10
- 720 10
- 800 .10
- 600 10
400 10
- 200 i0
- 100 10
- 350 10
- 300 10
- 80 10
- 30 10
. 40 10
- 120 10
- 18 10
- 50 10
- 180 10
- 500 10
- 750 10
- 7,888
- 350 10
- 300 10
- 60 10
o 710
- 700 10
- 600 10
- 1,040 10
o 4,340
- 700 10
- 100 10
- 400 Io
- 300 10
- 1,500
- 12,438
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CHAPTER III. PROJECT BENEFIT
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v}

Ttems

- Fertilizers

- Nitrogen
- phosph§r0u5

- Potassium

Crops

) .”Rabi'Cfops

- Wheat
- Fodders

- Cabbage

- House Radish

-~ Peas

Kharif Crops

- Tomato

- - Cucumber

- Cauliflower
- Pea;h
- Maize

- Fodders

Rs/ton

1

LB]

Rs/ton

Financial
Prices

5,410
5,465
1,770

60

(1,600)

1,700
1,300
4,300

4,700
(1,900)

2,100
3,500
4,000
2,000

60

TABLE K-14, FARM-GATE PRICES OF AGRICULTURAL TNPUTS AND QUTPUTS

(Unit: Rs)

Lconomic
Prices

10,100
14,600
4,770

3,260
60
(1,600)

1,700
1,300
4,300

4,700
(1,900)

2,100
3,500
4,000
2,410
60

Note: 1. Figures in the parenthesis are the price without

‘Project.

2. Prices of vegetable and fruit are mainty decided
based on the monthly wholesale price for the
ldst 3 years 1n Rawalpindi market.



TABLE K-15. KECONOMIC PRICE OF TRADE CROPS

Economic Price

ltens Upit Wheat. Maize:
1. Forecasted Price in 2000, 1985 Uss/ton. - 140 98
constant Dollars)_‘l
2. Convert to 1987 constant H 168 118
X
Pollars 2
% o
3. Convert to Pakistan Rupees Rs/ton 2,856 2,006
*4 '
4. Shadow rate of Rs 530 of " +450 +450
freight charges between port '
and wholesale market
%4 '
5.  Shadow rate of Rs 50 of " ~43 ~43
transportation between wholesale '
market and farm-gate
6. Tarm-gate price of products " 3,260 2,410
(3,263)

Note: *1 ... IBRD's projected price

(Source: IBRD, February, 1987)

%2 ... 120.1 of international price index

applied.
%3 ... US§1 = Rs 17

(2,413)

(1985 = 100) 1is-

%4 ... 0.85 of standard Conversion Factor (SCF) is applied.
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TARLE K-17.  FINANCIAL PRICES OF FERTILIZERS

(Unit: Rs/ton)

’ . : [ kY _.
trems 1. Urea 2. DAP 3. N.P.K.

R S D Mixed
1) Retall price 2,600 2,700 1,650
) Transportati a8t hom Tetat ' _ ‘ o
2) T}JHhP)ltlthn cost from retail 110 110" 110
shop teo farm :
3) Farm-gate price 2,480 2,590° 1,540
. - . - 1 . 2 L3
1} Farm-gate price of nutrient 3,410—/ J,déSw/ 1,77041
Note: 17 --- Nitrogen (46 percent of N)

2/ --- Phosphate (N.P.K. ratio is 18 - 46 - )

3/ --- Potassium (N.P.K. ratio is 10 - 20 - 20)

K-20



0%0°EZ 008°¢Z 0T2 0TE-  OTRTZ 9T O¥ETLI (D6°LT 006 D8TTT DELTE 090°1 ECFECRTTESJECI
07" 009°9 GLE°T 089°Z 096°Z 09S°7 006°% O¥E'Y O0STE OIEE 06.°C Oyyz  (SU/8¥) IS0D WOTIDNPOAZ
GOY*0E 007°0E GOG'E 000°€ O0BL'S 006°% O%c 2e¢ GvZ'ce 00S'7 00S°%- G¢5°9 005°€ (zy/sy) 84> ¢
00677 C06°T 00G'C 00G'E 01y z 000'Z 009%9°1 0oo'l 0% 05 09Z°¢ (GL°T (uwo3/sy) wotxg s3ed-mawy Y
0%s1 01 7°Z 6°E1 0°s¢ 02 {gy/suea) PITL 1
wvelosy anoyary -4
07971z 0TIE€ZZ 00  0SZ  OSETZ 0[BT 0TZ'91 O¥L°ST O¥8 00T 0LI°% 006 {ey/sy) uworionporg vy ¢
088°% C6ITQ 006°T 0¢I°C ULv°C 0S1°z 08C'% 090°%y 0%t GOl CL€°¢ 08B0 TBI6T
0657 0€9°T 062 08z 0z¢ 082 008 095 ove 00y 01 ole $19H30 (3
C97°z  068°Z (68 0e0*1 088 gv0 T 0STT Ci4vT osetr 08®°l 05y 068 1eqEr (P
8¢ 0LL 009 DOL DES 36€ 0gs 8z% 08y 068 CLYy D9g Lrvutyoey ¥ TREIWY (P
- - - - - - - - - - - - 2pIoIassd (O
088°T 0%L 08 og 068 09¢ DOLST 089 0L0°T  0fY 659 052 zezyTIRaRg (9
GBE. 0%E 0% 06 B¢ 0% 00t 0¢¢ 60z 002 061 001 spewg  (®
{ey/ey) 380D QWOT3IONPOAI v
COETRT GDET8T 00%°Z G0¥'¢ 0T8°% 000°Y (08°0T CO8°0C O0Cc'v 00T % OWS's 085°C (Bq/S¥) AdD ¢
006°T G061 OO0CTE 000°€ 0T%°C 000°¢ 005°T G091 08 0% 097°E OSLTT (won/sy) 30Tag eawb-mawy g
0°¢T 370 0% CET 0 0L L1 (By/suol) PISTL 7
Iuasaxgy VY
*00g. "I *odF I3 "O%H I o0 T1a T EE L | SWIIYL
Ahmmﬁﬂosuw. s88Tng EER = (@5vqqen) sIappoej 1IRSUM
sTgEIa89 o , A o : .

“sdo13 Frasy

- 10300ud

o1qe3a8a)
R sdo1) FqBY

= J3T¥d- INVLSNOD 86T -

INCHLIM 8 IN3STU4 - SYVLIOHH ¥Ad SLA9ANG dowd  "§1-M H1EVL



078°6E 0Z1°6€ °

042

91 OLL°ST

- oss

076708 OL0°TE DGI°T 0651 OvL°0L 0677 (Eq/5y) UOTIoRpoIg I8W ¢
G8L 1T O8v-cl OCL6 OEZ°0. 086 11 0Er° Il O16°€ 0&6°t 0965 0927 12301
06%‘z U 088°T  010°C  09€°T  O%Z'T. 0%9'T  0LZ  0ZE . 08Y 095 sx9430 (3
“v' 06£°S  064°T 08T°C  09€°€  0S6°C  OIST  08L°T  08T‘T 06E'T zoqer (3
OEL°T 0E0°T . 00S°T  O%6°T OELT 0€0°Z 019 0TL 0T0°T .~ 061°T Lisutydey 3 TewIny (P
081°T 068 00€ 0s€ 000°T  0L1°T - - 01 0T SPIOTIADg (O
060°T  01% 0%7$°1 019 088z 00Z°T  0ZET  OFS 0L9°C  000°1 122TTTII28 - (Q
02 T 088 06§ 069 0L€ 0%y 007 002 01z . 01l - spees (B
S (PY/S¥) 3S0) UOTILAPOII ¥
009°TS 009°TS 000°9Z7 000°97 00S°C¥ 00§ 2% OGI'S 00T'S 00E 9T 0%5L'8 (eu/s¥) AdD ¢
005°% 00£‘% ©O0E‘T O0CET 00L°1 00L°1 09 09 09¢°¢ 05L°T (uo3/sy) °9Tag e1ed-mxey °7
0721 0°07 0°52 0°¢8 0'¢ (ey/uo3) PIBTd "1
Er 71 003 T3 -oo§ "t 053 T o33 E EETEN
CEEES) {usipey °H) [CEELETER)) S$19ppoOJg FEELT
doay esTng aTqe3989) a1qea=dap
3009 aea
- S40¥D I€vy¥ - 1D3L0ud HIIM RIVIOEH ¥¥d SLIOANS dO¥D *61-3 ZIEVL

K-22



(eu/sy}

- onxu ATEVEN - 1DAro¥d HITM F9vVL0EH ¥dd S132d0R€ dowd

092 0zL 068°T 0LZ°T 048°Z9 029°10 0S¢°$S 0OTr €S OI¥ LC 0S0°0Z 062°LL O0LL'SL UOTIONPOId I@N S
OVE'S 088°Z OVI‘Y 0£4°¢ O0ST'ZT '08£°8T1 049°ST 06S°9T 06S°PT  0S6°ST 0OTL°9T 0£Z°8T Telcl
0zg 08¢ 0¥ 06v 009°c  0bZ'Y  0SZS  0E8‘T  0gI‘e 089S 08s‘e  Olz't szl (3
0TT°T QIE‘T 08z°1 OIS‘T 0458°S  0SS°9  090°¢  019°¢  08S°S  09S°9 COII'9  061°L z0qet (2
08¢ 0S¥ 06+ 085S 0467 00S°E LT 09ZTs  08vfr  0zetz Iz 007 Aasuryoen § TRty (P
- - 0zs 019 0z 00Z°S  09%°T  096°T 09T°'T  09£°T  0€S°T 0081 ZoproTasad (2
0zZ£ 1. 0%S 08¢°T 08y 0LZT°Z 068 08£°C  0¢€6 0vs'T 019 0¢8°T  0%L IoziyIIIad (q
0Tz 0Iz 0§ 09 - - 08s'z  0Q00°¢  00¢ 0z 076 001°T Butrpesg 3 Spass (®
(BU/sy)
1500 UOIIoNpoOXd %
009°¢ 009°¢ 0£0°9 000°S 000°0g Q0008 000°0L 000'0L 000°ZF 000D°ZP 000°¥6 000°P6 (ey/sy) Add ¢
T e 3 P H I3 < T 3 < 3 < N ﬁCOH\Wmu
09 09 0Tv'z 000°Z 0O00°%y 000y  00S8°€ 0OS'E 00I°Z 00I°Z 00L'V 0Q0L°FP oo1id 93E3-WItd "7
4709 s’z 00z 0702 . 0702 0702 {e4/u01) PI2TR I
057 1d oog ‘13 03y 14 003 14 02 1 00y 14
. (yoead) {xomo131INED) (xaqunony) (o2BWOL) SweaT
aigeia8ap srgesodaj o1geledan
mumvwom SFIEA 1EnLd 13MOT 4 C3Tnay 3TN
"0z F1EVL

K-23



1.

K-24

TAbL K-21. CROP PRODUCTION AT PRFSENE AND. WITHOUT PROJECT
- lX(LUDFD NARC ARFA -
- Present ‘Without Project*
Cropped : . :
. : . Produc- o Produc-
Crops Area Yield . Yield .
tion . tian
{ha) (Tons/ha)  {tons) (Tons/ha)  (tons)
Service Area {6,800 ha)
a. Rabi Crops _
- Wheat 3,140 1.7 5,340 . 2.0 6,280
- Fodders 380 70.0 26,600 75.0 28,500
- vegetable (Cabbage) 190 13.0 2,470 13.9 2,640
b. Kharif Crops
- Maize 1,610 2.0 3,220 2, 3,860
- Pulses 1,710 1,370 .0 1,710
- Vegetable (Cucumber) 150 15.0 2,850 16.0 3,040
Sub Total 7,220
. K-2 Dam Area (130 ha)
a. Rabi Crops {Wheat) 70 1.7 120 2.0 140
b. Kharif Crops (Maize) 60 2.0 120 2.4 140
Sub Total 130
Total 7,350 (Cropping intensity = 106 %)
Note: + --- 15 years after.



TABLE K-22.  CROP PRODUCTION WITH PROJECT
- BXCLUIED NARC AREA -

Cropped Average Crap
Crops . Area Yield Production
. ~(hay (Tons/ha) (tons)
. Rabi Crops
- Wheat 3,790 5.0 18,950
- Fodders = 650 8.0 - 55,250
~ Vegetable _ )
o Leaf Vegetable (Cabbage) 460 25.0 11,500
‘o Root Vegetable (H. Radish) 460 20.0 9,200
© Pulse Crop. (Peas) 370 12.0 4,400
2. Kharif Crops
- Vegetable
o Fruit Vegetable (Tomato) 1,200 20.0 24,000
o Fruit Vegetable (Cucumber) 930 15.0 13,950
° Flower Vegetable (Cauliflower) 370 20.0 7,400
- Fruit (Peach) 370 20.0 7,400
- Maize * 790 2.5 1,975
- Fodders * 790 60.0 47,400
Total 10,180 (Cropping intensity = 167%)
‘Total of Irrigated Crops © 8,600 (Cropping intensity = 141%)
(Cultivable Commanded Area) (6,100)
Note: * --- Un-irrigated crops.
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TABLE K-23, PROJECT BENEFIT AT THE TARGET YEAR

Crops

1. Present

1-1. Service Arca

a,

h.

Rabi

- Wheat
- Fodders
- Vegetable

Kharif - Maize

- Pulses
- Vegetable

Sub Total

1-2,.K-2 Dam Area

a,

Rabi

- Wheat

b. Kharif - Maize
Sub Total

Total

2. Without Project

2-1. Service Area
a. Rabi - Wheat

- Fodders

- Vegetable
b. Kharif - Maize

- Pulses

- Vegetable

Sub Total .

2-2. K-2 Dam Area

a.

Rabi

- Wheat

b. Kharif - Maize
§pb Total

Total

3. With Project

3-1.

Rabi

- Wheat

- Fodders

- Leaf Vegetahle
- Root Vegetable
- Pulse Crops

Fruit Vegetable {1}
- Fruit Vegetable (2)
- Flower Vegetable

- Fruit

- Maize

- Fodders

Total

Finaneial (Rs'000)

Economic - {Rs'000)

4. Annual Benefit at the Target Year

Note:

1y --- excluded NARC Area.

Cropping
Avea 1/ Gross Net Gross. Net
(ha) production DProduction  Production  Production
3,140 9,357 2,826 17,396 9,954
380 1,596 418 1,596 © 319
190 3,952 3,181 3,952 3,082
1,610 6,440 3,010 7,760 3,784
1,710 4,104 428 4,104 © 855
190 5,415 4,239 5,415 4,108
7,220 30,864 14,103 10,223 22,102
70 209 - 63 © 388 222
60 240 112 289 141
130 449 175 677 363
7,350 31,313 14,218 40,900 22,465
3,140 10,990 3,328 20,473 11,712
380 1,710 C A48 1,710 342
190 4,226 3,401 14,226 3,295
1,610 7,728 3,606 9,306 4,540
1,710 5,130 547 - 5,130 1,077
190 5,176 4,522 5,776 4,381
7,220 35,560 15,852 46,621 25,347
70 245 74 456 261
60 288 134 347 169
130 533 208 803 430
7,350 36,093 16,060 47,424 25,777
3,790 33,163 17,017 61,777 40,705
650 3,315 1,008° 3,315 . T 774,
460 19,550 14,292 19,550 . 14,223
460 11,960 7,254 11,960 7,484
370 19,092 14,474 19,092 14,733
1,200 112,800 90,924 112,800 92,748
930 25,900 24,227 29,295 25,491
370 29,600 19,762 . 29,600 20,102
370 29,600 22,799 29,600 23,262
790 3,950 1,003 4,764 1,493
790 2,844 569 2,844 205
10,180 291,774 213,329 324,597 241,220
197,269

K-26.
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"TABLE K-.24.

BENEFIT STREAM WITH PROJECT

K-27

- ECONOMIC -
_ _ {(Unit: Rs'000)
N?t Production Net Production
Year Se%ﬁigéthg?g gngect . Servicﬁitzmgr8;§Ct Benefit
- Arca 1/ Area Total "Area 1/ Area Total
1987 22,102 363 22,465 22,102 363 22,465 0
19;0 22,525 © 372 22,897 22,525 372 22,807 0
1991 22,666 -375 23,040 22,666 - 22,666 - 375
1992 22,807 378 23,185 22,807 - 22,807 - - 378
1993 22,949 380 23,329 22,949 - 22,949 - 380
1994 23,090 383 23,473 23,090 - 23,090 - 383
1995 23,231 38 23,617 23,231 - 23,231 - 386
1996 23,372 389 23,761 36,183 - 36,183 12,422
1997 23,513 392 . 23,905 50,656 - 50,656 26,751
1998 23,654 395 24,049 72,366 - 72,366 48,317
1999 23,795 398 24,193 96,488 - 96,488 72,295
2000 23,936 401 24,337 120,610 - 120,610 96,273
2001 24,077 404 24,481 147,144 - 147,144 122,663
2002 24,218 407 24,625 173,678 - 173,678 149,053
2003 24,359 410 24,769 192,976 - 192,976 168,207
2004 24,500 413 24,913 207,449 - 207,449 182,536
2005 24,642 415 25,057 219,510 - 219,510 194,453
2006 24,783 418 25,201 226,747 - 226,747 201,546
12007 24,924 421 25,345 231,572 - 231,572 - 206,227
2008 25,065 424 25,489 236,396 - 236,396 210,907
2008 25,206 427 25,633 238,808 - 238,808 213,175
2010~ 25,347 430 25,777 241,220 - 241,220 215,443
Note: 1, --- excluded NARC Area.



CHAPTER 1V. COMPARISON OF PROJECT COST AND BENEFIT
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-,TABLE'K—QS, SENSITIVITY TEST OF THE PROJECT

Alternative

Proto-type
10% increase in capitai cost
10% reduction in benefit

Five years detay inbenefit

_Comﬁination.of.(2} and (3)

Combination of {2) and (4)

‘Combination of (3) and (4)

Combination of (2}, (3) and (4)

K-29

ETRR

BC Ratio by -
Discount Rate

8 % 10 %
12.7 1.91 1.42
12.0 1.74 1.30
11.9 1,72 1.28.
11.5 1.68 1.23
11.2 1.57 1.17
10,8 1.53 1.12
10.7 1.51 1.11
10.1 1.38 1.01

1.09
0.99
0.98
0.92
0.90

0.84
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CHAPTER 1. TOPOGRAPHIC SURVEY

1.1. Project Area

- Topographic map of the Project Area of 12,900 ha (16,310 acre)
should be provided prior to commence the detailed design.

- Topographic Map ($ = 1/5,000) 12,900 ha

1.2,  K-2 Dam

Following topographic survey related with K-2 Dam should be
. carried out by the beginning of the detailed design stage.

- Topographic Survey .... ° Downstream Area of Main Dam, 100
(S = 1/59000) ha

~ Topographic Survey .... Satra Mile ~ Angoli Road, 50 ha
(5 = 1,000) {relocated)
: : ? 8addle Dam
Dam Operation Office, etc,

Satra Mile - Angoli Road, 20 km
{relocated)

° Saddle Dam

Spillway, ete,

~ Route Survey .....cesa.

1.3. TIrrigation Canal

“Topographic and_rdute”survey of the proposed alignment of main,
- branch, distributary and minor irrigation camals should be carried
out by the beginning of the detailed design, and their length will

be as follows:

Main Canal ........ servensenssess L1J7 km
Branch Canal .civeesnsvovsvannso . 42,2
Distributary Canal ...c.vevenvees 4.8
Minor Canal ...vevsscssscascseses 65.3

Total 130.0 kn



2.1.

1

2)

3

CHAPTER II. GEOLOGICAL INVESTICATION

K~2 Damsite
Core Drilling

Following core drilling should be made for the detalled design.

Foundation of Core Zone

Right Abutment 50 m x 6 holes (Vertical 4, Inclined 2) = 300 m
River Bed 60 m x 3 holes (Vertical 1, Inclined 2) = 180 m
Left Abutment 50 m x 4 holes (Vertlcal 2, Inclined 2) = 200 m
e 30 m x 2 holes (Vertical) = 60 m

-~ Foundation of Shell o PR '
Upstream 50 m x 4 holes (Vertical) = 200 m
Dovnstream 50 m x 4 holes (Vertical) = 200 m
- Spillway 30 m x 10 holes (Vertical) = 300 m
- Saddle Dam 20 m x 15 holes (Vertiqal)f = 300 m
Total 48 holes 1,740 m

Testing

Following tests should be made in the bore hoieé.

~ Lugeon Test .vicviensarssssenanes 350 Nos., (5 m intefval)
- Loading Test ....... Creesresenaee 90 Nos. (20 m interval)

Seismic Prospecting

-~ Damsite ......... seresntresaas , 1,900 m

- Spi].].way L N NN N A NN ) - 900

~ Diversion Tunnel .....cceeesuns 500
Total : 3,300 m



2,2. Borrow Area of Impervious Material
1) Test P18 ivvivsnsnrrsrearnssrans 60 places (Depth 3 ~ 5 m)

Test pits will be excavated at the location of cross point in
50 m grid, -

2) ‘Field Density Test vevivessvaneness 20 Nos.

2,3, Irrigation Canal Route
1) - Core Dri-lling_........a-..uo...u..a_10 mx 2 holes = 20 m

2) Hand.Augef_Boring veesassssrsacsass 160 Nos. (500 m interval,
: Depth 3 - 4 m) including
sounding

2.4, Labdratory Test
i) Dam Embankment Materials

~ ROCK TeSt ..svsesesscescesnssees 30 samples

Specific Gravity/Absorption
Unconfined Compression
® Physical Weathering

~ Soil Test

®  Physical Test ..evieeesssss 30 samples
Specific Gravity
Moisture Content
Gradation
Atterberg Limit

° Mechanical TeSt «.sevveesss 30 samples
" Compaction
Triaxial Compression
. Permeability
Consolidation

" 2) - Canal Embankment Materials

Physical TesSt svvianvevenss 10 sawmples
® Mechanical TeSt ...usss.... 10 .samples

L-3






LLECTED DATA AND' PAKISTANI GOVERNMENT
_OFFICIALS CONTACTED } BY STUDY TEAM







- ANNEX M. COLLECTED DATA AND PAKISTAN GOVERNMENT
OFFICIALS CONTACTED BY STUDY TEAM

. Page
CHAPTER I, COLLECTED DATA ..vvevevinvannsnnsrrenvsnaransense M-l

CHAPTER Ii. PAKISTANT OFFICIALS CONTACTED BY STUDY TEAM ..... M-6






CHAPTER I. COLLECTED DATA

Following data relevant to the project were collected by the

Qtudy Team,‘*.;f

1.1

1.2,

Drawing and Aerial Photograph

1.

Topographic Map, Scale 1:50,000, Surveyor General of
Pakistan, 1964 :

-Federal Capital Area Map, Scale 1:21,120 (3 inch to a

mile), Surveyor General of Pakistan, 1961,

Islamabad and Surroundings, Scale 1:50,000, Surveyor

' General of Pakistan

'lslamabad/Rawalpindi Guide Map, Scale 1:30,000 Surveyor

General of Pakistan, 1982

Aerial Photograph (Damsite Area only) Scale 1:40,000 (15

sheets) and 1:10,000 (60 sheets), Survey of Pakistan

.Map of Administrative bBivision in Islamabad

Surveyed Map indicating Dam and Canal Route

Reports

Agrométeordlogical Data callected at NARC Islamabad for
1982--1986, prepared by NARC, 1487.

“ABAD in Retrospect, 1978-1983, prepared by ABAD, 1984,

Small Dams Project, 1984, prepared by ADB.

Feasibility Study on the Conduction of Water from Khanpur

. to Islamabad/Rawalpindi, prepared by JICA, 1985,

Interim Report for the Regional Study for Water Resources
Development Potential for the Metropolitan Area of

. Islamabad-Rawalpindi, prepared by JICA, 1987,
Rawal Dam Comﬁletion Report, prepared by WAPDA, 1967,

‘}Simiy Dam Comﬁletion Report, prepared by WAPDA, 1985



190.
11.
iz,
13.

14.

15.
16.
-17.
18,

19.
20.
21,

22,

Ammual Progress Report of Water Use Crop Production
Technology and Consumptive Use of Water in the ‘Northern
Punjab Zone of Pakistan (1982-1983), prepared by WAPDA,

1984.

Annual Progress Report of Water Use Crop Production _
Technology and Consumptive Use of Water in the Northern -
Punjab Zone of Pakistan (1984-1985), prepared by WAPDA,
1985, _

Reconnaiesance Soil Surpey, Rawalpindi Area, pfepared by
Directorate of Soil Survey, West Pakistau, l967

Geological Map of Paklstan, prepared by Geological Survey
of Pakistan,

Geolog1cal Map of Islamabad, prepared by Geological Survey
of Pakistan.

Consumptive Use of Water for Lrops in Pakistan, prepared
by Pakistan Agrlcultural Research Council 1932

On-farm Water Management Fleld Manual, prepared by
Ministry of Food, Agriculture and Cooperatives, Government

of Paklstan, 1980

Master Plan for Barani Area Development Project, prepared
by ABAD, 1987. '

Shahpur Dam, Walana Dam, Surla'Dam,_Khokhar'Dam Design
Report, prepared by SDO, 1985-1986.

The $ixth Five Year Plan. 1983-1988, prepared by Planning '
Comm1551on, Government of Paklstan, 1983

1981 Population Census Report of Islamabad 1983.

Islamabad Rural Area Five Year (1985-1988) DeVelopmenf
Programme and Plan of Action, prepared by Rural Area
Coordination Committee, Islamabad, 1985,

Storage Capacity Sedimentation of Rawal Dam Hydrological
Survey, prepared by Irrigation Research Institute, Lahore,
May 1985.

Fleld Irrigation Practices, ADRP Modern Farming Booklet
Series, prepared by Agricultural Technology Department,
Agricultural Development Bank of Pakistan, March 1986.

Draft Final Report for the Reglonal Study for Water
Resources Development Potential for the: Metropolitan Area
of Islamabad - Rawalplndi, prepared by JICA December
1987.



23,

24,
25,
26.

27.

28.

29,

- 30,

31

32, -

33,

- On~-Farm Water Management Field Mﬁnual (Volume I-V),

prepared by Water Management Wing, Ministry of Food,
Agriculture and Cooparatives (MFA), March 1986,

“No. 1 ADBP Technical Handbook Series, Vegetables,
~Technology for Agriculture, August 1986,

Maize in the Irrigated Farming Systems of the Punjab: ' an
_Exploratory Suaver, PARC/CIMNYT Paper No.86-14, 1986,

Farmer Managed Verification of Improved Maize Technology:
Results and Experiences from Swat, 1985, PARC/CIMMYT
Paper No.86-12, 1986.

Maize Production Manual, PARC Islamabad, 1986,

Wheat in the Irrigated Farming Systems of Mardan.District,

. Implications for Research and Extension, NWFP April 1985.

Maize in the'Irrigated Farming Systems of the Central

- Punjab: Farmers Production Practices, PARC/CIMMYT Paper
.- No.87-15, 1987.

Status of iivestock Productidn and Health in the District
of Islamabad PARC, P,O.Box No.1031, Islamabad.

Sunflower in -the Irrigation Farming System of Mardan

. District Implications for Research and Extension, PARC,

Peshawar..

.The_Sunflowerﬁﬁropping'SyStem and Farmers Perceptloms

about the Prospects of Spring and Autumn Sunflower in
Mardan District, a view from Farmer's Field by Munir Ahmed
Sociologist, PARC Peshawar.

Composite Schedule of Rates, 1979, corrected upto 3lst

December 1981, Standing Rates Committee for the Punjab,
Government of the Punjab. :

i.3. Data and Information

1,

. Daily Rainfall Record around Project Area

.. Rawal Dam . (1963 - 1979)

-~ -RARC {1982 - 1986)
~ Kuri {1952 -~ 1968)
~ Bharakau (1952 - 1969)
-~ Kirpa (1952 — 1968)
~ Tamir (1952 ~ 1968)

- Tret (1952 - 1968)



10,

11.

12.

l3l

14,

15.

16,

‘Meteorological Record at Following Stations .

-  Chaklala (1954-1986) -

- Murree (1954--1986)
- Rawal Dam {1963-1979)
- NARC (1982-1986)

Runoff Discharge Data at Following Stations

- Bari Kangran (1971?1981)

- Chhattar - {(1971-1981)
- Rawal Dam - (1965-1968)
- Dhok Khanna {(1965-1967)
- Lohi Bher {1971~1981)
- Khanpur {1960-1980)
- Cherah (1960-1980)

Result of Water Quality Analy51s, conducted by JICA Study
Team, 1987,

Results ‘of Soil Chemical Test conducted by JICA Study
Team, 1987.

Reconnaissance Soil Survey - Rawalpindi Area, prepared by
Government of Pakistan, 1967.

Released Discharge Record from Rawal Dam (1962- 1987),
prepared by 5DO. :

Irrigation Requirement of Crop in the Punjab, preﬁared by
Irrlgation and Power Department Government of Punjab.

Crop Water Requirement Technical Peper No. 24

Result of Soil Dhysical Test f01 Upland Irrigation
conducted by JICA Study Team, 1987. ' &

Schedule of Rate 1982, prepared by Government of Pakistan,
Pakistan Public Works Department. : :

Schedule of Tariffs, prepared by WAPDA,

Village Profile Survey, prepared by LGRﬁ;-l986;

PC-1 Scheme for the Model Integrated Rural Area
Development Project (MIRAD), Phase I (1986- 1988) prepared
by ICTA, 1987.

Progress Report of Agricultural Extension Services,
1986/1987, prepared by NARC, TTU.

Agricultural Extension Services in Islamabed Dietriet.

M-ty



17,

18.

19,

20,

71,

22.

23,

25.'

26.

27,

28,

29.

30.

31

Brief Description of Rural Development, Markaz Tarlai,
1986..

Achieveméﬁt of Works, Soil Conservation Department, ICTA.,

'Achievement of WOrks, Fishery Department, ICTA.

=Gropped Area by Village, 1984 to 1986, Land Development

Department, ICTA.

Barani Farmiug System of the Punjab

Hand - Book of Population Census Data, 1985, prepared by
Population Census Organization, Statlstlc Division.

Population Census of Pakistan, 1972 Islamabad, prepared
by Population Census Organization, Statistic Division,

fEconomic Survey, 1986-1987, Economic Adviser's Wing,

Ministry of Finance.

Monthly Statistical Bulletin, Vol. 33, No.12, 1985 Federal

; Bureau of Statistics, Statistic Division.

PakiStan BasicsFacts, 1985-1986, 24 Edition, Economic
Adviser’S”Wing, Ministry of Finance.

Statistical Pocket Book of Pakistan, 1986, Federal Bureau
f Statistics, Statistic Division.

" Cost of Prdduction of Field Crops, Rice, Cotton and Wheat,
Agricultural Price Commission, MFA.

Results of Water Quality Analysis of Kurang River

~ conducted by JICA Study Team, Desember 1987,

On-~Farm DevelopmentkProgramme of Khanpur Dam Project.

Cohvsyénée'ﬁpﬁlisation Losses in its Lower Part, Remedial,
Measures taken and their Impact on Agriculture, prepared
by Water Management Wing, MFA, December 1987.

Monthly Wholesale Price of Végetable and Fruit for the
Last 3 Years, Market Committee, Rawalpindi City.

.Qtsndard Sestion and Cost of Metalled Road and Katcha

Road, LGRD, Islamabad.
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CHAPTER IL.

PAKISTANI OFFICIALS CONTACTED.BY STUDY TEAM

During the field work, Study Team contacted the following

Pakistani Officials so as to get various information and data .

relevant to the Upper Kurang River Irrigation Project.

L.

Islamabad Capitals Territory Administration (ICTA)

Mr. Jamshaid Burki
Mr. Naguibullah Malik
Mr. Mian Niaz Gul
| Niaz

Mr. Qasim M,

Mr. Raja Abdul Hameed

Mr. Saif Ullah

Mrs. Yasmin Masood

Dr. Shaukat Aldi Bhatti
Mr. Muhammad Ali Tehsil
Dar

Mr. Bukhari

Mr. Arshad Khan

.

.

Administrator

DePuty’ComﬁiSéidné;

Directof, Devéibpmeﬁt and Fiﬁance
Additional Depﬁty:Commissionef_

Assistant Director, Local
Government & Rural Development

Assistant ‘Engineer

Assistant Commissioner

Assistant Director, Live Stock
and Dairy Development’

Chief, Land Revenye Department
Assistant Director, Fishery
Department .

Assistant Agrlcultural Englneer,

Soil Conservation_

Economic Affairs Division (EAD)

Mr. Akhtar Igbal”

Depﬁty Secretary

Ministry of Food, Agriculture and Cooperative (MFA)

Mr. Abdul Salam

Mr, Shan Muhamméd Chaudhry:

*
.

Farm Production Economic
Division, Agricultural Price
Commission _

Fconomic Consultant Water
Management Wing



‘Mr. Abdul Ghaffar Arain Water Management Engineer, Water
: S ' Management Wing

M. S.M. Aslam Jafri : Deputy Agricultural Commissioner,
e = B Economic Research

Ministfy of7Planning and Development

Mr. S. Faiz Ahmed Zaidi

" Chief, Water Resources Section

- Mr. Abdul BRafeez Qaiser : Deputy Chief, Water Resources
' Section
Mr. Sahibzada Ghiasul Raq: Assistant Chief, Project

Appraisal and Evaluation Section
Miss Shamin Sahibzada. : Chief, Project Evaluation

Section, Pakistan Institute of
Development Economics

Small Dams Organization (SDO)

Mr. Mian Hafiz Ullah : Project Director

Mr. Malik Ahmad Khan. Deputy Director

.

Mr. Abdul Gahffar

L3

Asslstant Director
Mr. Bashir Ahmed.Raja : Senior Geologist

Mr. M. Bashir Ahmad Economist

e

Economist, Department of
Irrigation and Power

Mr. Bashir Chohan.

Mr, Mian M. Aslam

H Agronomist
Mr. Muhémméd'Ayub : Sub-Divisional Officer

Mr. Khalié Mahmood Khan : Sub-Divisional Officer

Capital Development Authority (CDA)
Mr. Manzoor Ahmd '+ BGIR.
Mr. Magbool Tlahi Malik : D.G. Planning

Mr. Shafiq Ali Siddiqui : Director, Survey & Research
: . Planning Wing



Mr.

My,

Mr.

2

A.R, Javaid

A.Q. Nomani

.

Mirza Agha

Muhammad Azam

Mr.

. Mr;

Mahbood Ali Uhan H

Mohammad Aslam

Depdty Director General
Director (Water Supply) -
Deputy Director (Geology)
Town Planner}fInstitutionél o
Planning Section

Dirvector, Water Resources
Development '

National Agricultural Research Center (NARC):

Dr.

Pr.

Dr.

Dr.

Dr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Dr.

Abdus Salam Akhtar
M, Salim : :

Abdul Rashid

Shahid Mohamood

..

Abmad Yar Panjha :

Naeem Igbal Hashim

Akbar Ali Khan :
Ikram Saeed :

Nbor Mohammad

Noor Mohammad

Khalid Masud -

Taj Mohammad Uhan 3
Khalid Masud Chaudhry:

Muhammad Salim Zia :

N.I, Hashmi :

Director General
Princiﬁal Scientifié'officef

Principal Scientific Officer Land
Research Section

Senior Scientific Officer

Principal Scfentific Officer
Water Research Section '

Agronomist

Scientific Officer, Water
Research Section

Agricultural_Econdmist
Socio~Economic Section

Senior Scientific Officer
Director, Agro-Forest
Agricultural Extension Director

Agricultural Extension Assistant
Director

Director, Technology Transfer

Unit (T10)
Assistant Director, TTU

Crop Sciences (Wheat) NARC
Research Institutes



10.

1.

12,

13. .

14,

Dr. Muhammad -Ashurat : Crop Sciences (Vegetable), NARC
: e a Research Institute

Mr.,Ahdul_Ghéffar I Animal Sciences/Nutrition

Mr. M.S. Khan Rana

..

Director, Training Institute

My, Nasin Akhtaf T Deputy, Director Fisherles
' Research

Pakistan Agricultural Research Council (PARC)

Dx._Aﬁir Mqhammgd,' ) : Chairman, PARC

Mr. Khélid'MaSUd'Chaudhry: Director, Agricultural Extension

Dr..Daud Ahmad Khan : Consultants of Hoticulture

Public Health Engineering Department (PHED)

Mr. Hohgmmad-iqbalrshaﬁ' : Executive Engineer'

Soil Conservatibn Department (SCD)

Mr. Amanullah'Khan‘Niézi : Director, Punjab Government

Agency fof.Barani Area Development (ABAD)

Miss Zareen Bano oo Chief

Water and Power Development Authority (WAPDA)

Mr. M. Aslaﬂ'Réja ' : Chief Resident Engineer, Simly
. . Dam Project

Geological Survey of Pakistan

‘Mr. Ayub Khalili '+ Deputy Director

Khanpur Dam Project Qﬁfice

Mr. Fazullah Khan Shinwari:  Executive Engineer



15,

16.

17.

18.

15,

20.

21,

22,

Agricultural Research Institute, Peshawar, NWFP

Dr. Abdul Qadim Syed

: Director Genexél

Mr. Iftikhar-Ul-Hag A Horticulturalist

My. Waheed Ullah : Agrononmist

Mr. Syed Sajidin Haussain: Agriculturél_Econqmist
Department of Fisheries, Punjab-

Mr. Mohammad iqbal

Deputy'DirééEor;‘FiShériés, _
funjab Fish Hatchery, Rawal Towm,
Islamabad

Rural Development Markaz Center

Mr. Nazir Ahmed
Mr. Abdul Qaddus
Mr. Arshad Mahmood Khan

7 Project Manager

: Project Manager
Development Officer -

National Agrometeorological Center

Mr. Surfraz Mahmood

United Bank Limited

Mr. Shekh Tahir Azmat

Allied Bank of Pakistan

Mr. Munir Akhliter

Agricultural Development

: Director

: Assistant Vice President
H Manager, Tarlai Office

Bank of Pakistan

Mr. Shafgat Ahmad

Samli Sanatorium Station

Dr. Rafi Ul Qadar

: Assistant Director, Training Farm

: MediééliSﬁperintendEﬁt"'
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