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ANNEX L PROJECT EVALUATION

L.1 INTRODUCTION

The delay action dam schemes were evaluated in terms of technical, institutional, social,
cconomical and financial viewpoints, The DADs to be evaluated consisted of 13 proposed
DAD schemes or 14 proposed DAD sites, s shown in the following table. Out of them, 10
proposed DAD sites were studied at the feasibility study level and other 4 DAD sites were pre-
feasibility study level.

Delay Action Dams Studied

DAD . District Study Depth
1 Brewary Quetta Feasibility study level
2 Ghutai Shela Quetta © Pre-feasibility study leve)
3 WaliDad . Quetta Pre-feasibility study level
4 Dam - Queila Feasibility stody level
5 Murgi Kotal Quetta Feasibility study level
6 Kach Quetia Peasibility study level
1 Jigda " Pishin . Feasibilily study level
-8 Sanzali : Pishin Feasibility study level
9 Ghazlona (Arambi)  Qila Abdullah . - Feasibility study level
" Samaki (Arambi) Qila Abdultah Pre-feasibility study level
10 Sakhol Mastung Peasibility study level
11 Mangi Kalat/Mastung . Feasibility study lavel
12 Kad Kochall Mastung - Feasibility study level
13 Iskalkoo . Kalat Pre-feasibility study level

The delay action dams have a main function of artificial recharge of groundwater :ai:ming' to
secure sustainable water bse. At present the water balance falls into significant deficit of natural

rechargc to cxplonallon in all sub-basins of PlShlIl Lora basin. The DAD pro;cct accelcrates

‘waler recharge to groundwater basins and improves the water balance.’ The beneflts of the

groun_dwater recharge are considered to appear in the downstream areas of the DADs, as well

as the basin in which the DAD is located, because the water artificially recharged is not fully

consumed in the specified beneficialy areas but some portion' of the water reserves groundwater
"n,sources in unspecnﬁed areas of the basin, o |

The ariificially mﬁltratcd water is lifted up by tubewell or flows down for bothi 1rngauon and
domestic use in the specified beneficial areas. Under the *Without Project” condltlon :
groundwater only naturally recharged is assumed to be used in the beneficial arca from thc '
viewpoint of groundwales conservation. It means that exploitation of water under the "Withowt

- Project" condition is less than one at the "Present” condition. Under the "With Project”
condition, the groundwater potential becomes much larger owing to adificial recharge by the
DADs. ' The difference of water use under these two future conditions comes to the



groundwater recharge benefit of the DADs, counting demand values of doniestic and irrigation _

water in each specified beneficial area.

The rechargé volume in waler for the unspecified arca of the basin is initially allocated front the
total recharge volume of the DAD by topographic and hydrogeological cansideration of the site.
When the recharged water allocated to the specified area is surplus to demand, the surplus
water is counted as a part of the unspecified recharge. The most economical costin the scveral |
alternatives of groundwatcr rccharge devices is uscd as a umt value of addmonal water
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Concept of Groundwater Resources in the Study

The hydrogeologml and hydrologlczﬂ study on the S(udy Area offercd the groundwater volume
cxpcctcd to be recharged addmonally caused by cach DAD construction. The arlnﬁc:al recharge -
would fulfill the demand of domestic water and irrigation water in the specified beneﬁcnaly area
and also contribute additional groundwater potential to the unspéciﬁcd arca of the basins. The



following mblc gives thc expectcd rechargc volmuc and its distribution among the water use
~ regarding cach DAD. ' -

Artificial Groundwater Recharge and Share of Water Use
' (Unit: cu.m)

DAD - Adificial . Domesticuse  Trrigationuse Unspecified use
: ' - recharge - in specified in specified  inunspecified
L volune ~area aea . ama
i Brewary : 510,200 . 10,144 290959 204,100
2 'Ghutai Shela - 31,400 - 15,000 _ 0 16,400
3 Wali Dad : - 137,900 - ¢ 12,680 £ 70,020 55,200
4 Daa : -0 389,500 7.185 183,113 199,202
5 Murgi Kotal £ 1394900 - - 17,428 171,172 1 206,300 -
6 Kach P 1,147,000 12,680 -~ - 204,142 . 930,178
1" Jigda : 528,000 o 4,566 T 65,000 458,534
-8  Sanzali : 213,300 - L522 - 20,083 191,695
9 Ghazlona (Arambi) 140,700 9,741 . 31,659 99,300
_ ‘Samaki (Arambi) - 57,800 - 1,306 9,694 40,800
- 10 Sakhel - 206,100 | 21,637 76,763 197,700
- 11 Mangi- 1,091,300 33,218 621,582 436,500
. 12 Kad Kochall 508,200 27,047 278,254 203,600

13 _iskalkoo _ _ 109,300 6,044 26,056 71,260

Further, the DADs make additionat positive imp'écts on flood conlirol, because the Study Area is
used to be suffered by flooding caused by occasional hea'vy'rairi in suminer season e¢ven though
itis consider_ed as arid area. The proposed dams prevent flushing water from mountain range
from mnning dowa direclly to agricultural and residential areas. The dams also perform as
check dams which catch soils c'roﬂed in denuded mountains, The following diagramn briefly
explains the amicipatéd benefit of the DAD scheme.

Anticipated Benefit of Delay Action Dams

~ Function of DAD - { " Effectivearea | . Itentof Benefit . Valuation of Benefil
Acceleration of Specified beneficial Tncroase of groundwater | Additional supply of i
Groundwaler area potential for sustainable | domestic water

Recharge domestic use Unit value of domestic water

Increase of groundwater | Additional supply of
potential for sustainable | irrigation water

_ . irrigation use ~+ ] Agricultural products
Unspecified areain | Conservation of | Unit water value equivalent
the basin groundwater resourees to the nmiost economical
: for multiple usc . artificial recharge cost
Flood Control Downstream area of | Mitigation of ﬂood Avoidance of cxpected flood
: . [ the DAD damage | damage




L.2

L.2.1

ECONOMIC EVALUATION

Basic Assumption

The economic evaluation of the Project are carried out under the following assumption and

indicators,

1

2)

3

4)

Economic useful tife: o

The project life limited by sedimentation is 40 years adding 10 years of
effectivencss of storage to 30 years of the base design period against
sedimentation in principle. Exceptionally, the topographic condition allows
only 35-year project life for Murgi Kotal and Jigda, 25-year for Sanzali and 20-
year for Kach.

Currency:
All prices are expressed at December 1996 prices in Pakistan Rupee.

Foreign currency exchange rate

'The foreign currency exchange rate was at US$ 1.00 = Rs. 40.00 = ¥ 115.00

as of average during the end of 1996.

Standard convession factor:

The conversion factor of most commodily prices is the standard conversion
factor (SCF) which represents the ratio of prices within the economy to theit
international prices. The SCF is mainly influenced by the trade policies of the
Government. It is approximated by the weighted average of import and export
tariffs, with subsidies excluded. ‘The weights used are based on the magnitude

“of imports and exports in the total tzade during the recent years.

An évcrage SCF of 5 years from 1990/91 to 1994/95 is taken to allow for _

anfinal fluctvations in trade, taxes and subsidies, as shown in Table ***, Taxes
on exports are levied on a range of items including raw cotton, rice, hides and

. skins.” Rebates on excise duties and sales tax are allowed on certain

domestically produced goods used in the production of exports. The standard
conversion factor is calculated as the following equation.

M +X
(M +Tm)+ (X ~Tx)
where, M is the CIF value of imports
X is the FOB value of exports

Tm is the net value of taxes/subsidies on imports
Tx is the net value of taxes/subsidics on exporis

SCF =

On the basis of the above, the average SCF of 0.87 is applied to domestic cost
elements such as (ransportation, handling and processing for estimation of
economic value.



Standard Conversion Factors S
: (Unit: Rs. Million)
Description 199091 1991792 1992/93 1993/94 1994/95

Total Import 171,414 229.889 258,641 258,250 320,892

Total Export 138,280 171,728 177,028 205,449 251173

Net Tax on Import 39,260 59,766 68,776 77,613 127,626

Net Tax on Export 4,087 4,700 865 870 1,130

SCF 0.90 0.88 0.87 0.86 0.83
5) Shadow wage rate:

In tabor surplus condition of the economy, the marginal value of labor might
lower than wage rate actually paid. Recently, shadow wage rate of unskilled
labor is 0.75 in Pakistan,

6)  Social discount rate:

: The opportunity cost of capital in Pakistan is deemed to lic somewhere between
10 to 12 %. Tor this Project a social discount rate of 10 % has been adopted
as the minimum target for the delay action dams schemes. '

L.2.2 Beuefit on Agriculture in‘Spec_iﬁed Beneficiat Area

*“Thete is no doubt that taday's rapid growth of agricultural production in the Study Area stands
on an over exploitation of groundwater resources. Such excessive water use for irrigation may -
exhaust the 'gr'oundwate‘r_ resources in future. The agricultural production under without-project
condition is assumed to be lower than at present due to limitation of groundwater potcnt'ial.
Under with-project condition, the additional groundwater potential derived from the DAD is
expecied Lo support the higher production in agriculture sector. This incremental value of the
farm products is taken as the benefit of agriculture in the specified beneficialy arca of the DAD, -

E ';Th'e only enlargement of the suStainabIé_irfigaiioll area will bring such agricultural production
benefil. The ifrigated area in the specified beneficialy area of the DAD under wilhout-project

- condition derived from the present irrigated area multiptied by the perccniage of water shorlage

“in the basin. The additional water potential for ircigation use is the additional recharge volume
in water excluding the demand for domestic use. The irrigated area under with-project
condition is the present irrigated area or ma:(i_mum irrigate(i area achieved by balanced water
potential. The project does not aim at extending the irrigation outside of the present irrigated
area.



Present Groundwater Exploitation : Prasent Groundwalter Exploitation
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~Assuming that the cropping pattern does not change under the project, the present cropping
pattern at each beneficialy area is used for unit water requirement and net agricultural
" production value. The agricuttural production value is expressed at cconomic value using the
infernational prices on wheat and chemical fertilizers (Table L.2.2.1) and the conversion factors
on other inputs and outputs. In this evatuation, wheat, tomatoes, apples, onion and fodder is
- {aken up as the representative crops of cereals, vegetables, fruits, other crops and fodder érops,
respectively.: Those crop budgets are shown in Table 1..2.2.2 and the average net income in
cach beneficial area is estimated as shown in Table L.2.2.3.

'1.2.3. Benefit on Water Supply in Specified Beneficial Area

The commen water sources for damestic use in the specified beneficialy area is groundwater
lifting through tubewells, open wells and karezes, but natural groundwater is running short in
the area. “The project benefit on domestic water supply is measured as a increment of
sustainable water supply capacity to the residents in the specified beneficialy area. The
additional water demand is represented by the product of the total population, over-exploiting
fatic; of groundwater and unit water requircment. The benefit is derived from multiplying it by
the unit value of domestic water. In this calculation, the unit water requirement is 0.06
-cu.m/day/peison as an average in the area, and the unit value of domestic water is estirnated at

‘Rs. 8.80 /cu.m based on average construction cost, O&M cost and exploitation volume of a
tubewell,



1..2.4 Benefit on Groundwater Recharge in Unspecified Area

The general recharge to gr'oimdwater basin must bring substantial benefit because the area
which faces to crists of groundivater resources and has no other waler resources to be
developed need immediate countermeasures of recharge acceleration or water saving. As itis
difficult to measure such benefit directly, the cost-effectiveness analysis method is applicd for

~ this purpose.

The volume of the additional groundwater rechacge in the unspecified area by the DAD is
basically estimated by hydrogeological and topographical information of the site. If there is
surplus groundwater after using for domestic and irrigation purposes in the specified
beneficialy area, the surplus volume of water is added to the water potential in the unspecified
area. In the evaluation of the benefit on groundwater recharge in the unspecifted area, the
minimum unit cost among the several alternative measures is used as unit water value in the
basin. The benefit is estimated from multiplication of the artificial recharge volume in the -
unspecified area and the unit water value of Rs. 4.98 fcu.m.

“L.2.5 Beneﬁt, on Klood Ceontrol

The benefit from flood control by each of proposed dams is calculated as flood mitigation
effccts accruing in proportion to the flood miagnilude which is related to the catchment area.

‘The Irrigation Departménl has been investigated flood damages in Q.uetla valley by flood
events. Using the historical data of the flood damages, regression cqualion between flood
' damagc and 12 hour’s ramfali related to the flood was derived as follows

t{ Flood damagc : million Rs. } = -2. 865! +0.2308 x (12 hour's ramfall )

Adopling the above equalion, scqliemial amounts of flood damages corresponding with each of
probable 12 hour’s rainfalls were estimated below.

Qccurrence 12 herainfall Flood "Probable-
Probability © damage dainage
(%) {mm) - {MilHonRs. ) (MllhonRs 3 -
50.00 129 - - 0,000 - 0.000
16.70 36.9 47122 - 0789
13.30 453 i 5.650 L0751
10.00 55.3 7.588 - © 0,759
5.060 ¢ 66.1 : 9.887 : ©0.494
- L706 74.5 ©12.393 0.211
0.80 797 14.317 0115
- 0.50 83.5 15.522 _ 0.078
0.30 86.6 16.408 0.056
0.70 1.7 17.114 0.i11
0.30 98.5 18.305 0.062
0.20 103.7. 19.870 0.032
0.50 1058 21.060 0.105
100.00 3.564




the result of above analysis, value of expected flood damage was obtained at 3.564 million Rs:
par catchinent area of Queiia valley of 413 sq.km. Specific expected flood damage par unit
catchment area is 8,630 Rs./sq.km (present value; 18,800 Rs.) by this result. It may be
concluded that 18,800 Rs. will be accrued from mitigation of flood damage if a flood occurred
from 1.0 sq.km catchment area can be perfectly controlled. Assuming that proposed delay
“action dam functions to mitigate flood occuried in the catchment area, flood damage related to
- the catchment area can be accrued. By this conception on the flood control of delay action dam,
benefit from flood control were estimated multiplying the specific expected flood damage of
18,800 Rs. and catchment area of the proposcd' delay action dam.

L.2.6 Economic Preject Cost

* In the cvaluation, the project cost basically consists of construction cost and operation and
‘maintenance cost for the delay action dam ang other project facilitics. The delay action dams
“can be considered to have double function to keep flood water and sand, because the design
capacily of dams is decided by flood discharge and sediment volume in the reservoir. The
erosion control facility is fundamentally necessary to be constructed in the area for the sake of
_ proper'mainlenance of rangeland as well as farm tand in downstream. Although the assessment
of the erosion control is ideally to be done, the evaluation method is not established concretély
yet. Therefore, the all costs as well as bcncfit'for sail crosiofj control are excluded from this
assessment of the DAD schemes. The project cost is calculated by subtracting the direct and
- indirect cost on detention bunds to be constructed, if any, and the construction cost of check
dan_l to trap the design sed_imen:tation \"olunile' from the total project cost.

The construction cost is converted into the e‘cono‘_m;ic cost using some conversion factors. This
* process is; 1) reducing of transfer costs, 2) multiplying unskilled labor costs by the shadow
wage rale of .75, 3) multiplying other local costs by the standard conversion factor of 0.87,
and 4) multiplying all foreign costs by 1.00. The computed ccononiic cost of the project is
shown in the following table (refer to Table L.2.6.1). The economic cost for operation and
maintenance is also calculated applying the same conversion method as the construction cost.



Project Cost in Economlc Price
(Unit; Rs. '000)

DAD DAD Cost Project Cost Annual
Construction Owing lo for O&M

Cost*-  Sedimentation™* Evaluation Cost

Brewary 40,249 20,974 19,275 69
Ghutai Shela 12,562 6,774 5,788 99
Wali Dad 39,0717 9,535 29,542 © 123
Dara 69,583 35,852 733,733 266
Murgi Kotal 62,295 14,630 47,665 204
Kach 128,765 44,851 83,914 285
Jigda 38,381 13,293 25,088 - 285
Sanzati _ 43,740 18,698 25,042 C 157
Arambi (Ghazlona) 21,867 9,662 12,205 119
Arambi {(Samaki) 14,044 3,749 10,295 - 100
Sakhol _ 59,008 33,769 .25,139 . 264
Mangi 66,515 24,825 41,710 322
Kad Kocha Il 54,513 30,618 23,955 321
Iskatkoo 19,874 5,685 14,189 : © 107

Note *:  Excluding dircct and indirect cost for erosion control facilities from the construclion
cost explained in Chapter 7. '

Note **:  Assuming necessary check dam to store design sedimentation volume,

Source:  JICA Study Team

“1.2.7 Results of Economic Evaluation

The avcfagc annual benefit on the proposed DAD schemes was tentatively estimated on the
assumptions mentiosied above. The total benefits is evolved by summing up the values of each
benefit items (refer to Table L:2.7.1). ' '

Average Amnnual Benefit of the Proposed DADs _ :
' : s (Unit: Rs. '000)

" DAD - Specified Area . Unspecified Flood Total’
- Pomestic - Irmigation” Groundwalter © Contreb” - Arinual
: _ - Use < Use . Rechaige Benefit
Brewary 89 2,809 1,016 487 - 4,402
Ghutai Shela 132 o g2 kLY 248
Wali Dad 112 ' 324 - 275 o102 1,012
Dara o 63 1,883 992 T 312 3,250
Murgi Kotal ' 153 o 1,430 1,027 370 2982
" Kach _ ' 112 2,123 4,632 - 829 7,159
Jigda - 40 C 434 2,283 o235 3042
Sanzali : 13 112 © 955 S 1,198
Arambi (Ghazlona) 86 274 © 495 103 . 957
Arambi (Samaki) 64 .64 203 A1 T 369
Sakhol 190 386 - 536 . 419 1,532
Mangi 292 3,099 2,174 CU1,395. T 4,960
Kad Kocha Ii 238 2,563 1,014 681 4,496
Iskatkoo 33 137 384 .81 ©662

Source: JICA Study Team



The Net Present Value (NPV) and Benefit Cost (B/C) Ratio and Economic Internal Rate of
Return (BIRR) are calculated on the assumptions mentioned above, making cash flow of the
scheme at the social discount rate of 10 % (refer to Table L.2.7.2). As a key economic
indicator, EIRR on each proposed DAD scheme as well as the rank by EIRR is shown in the
following table (refer to Table 1..2.7.3).

Economic Internal Rate of Return and Its Rank of the Proposed DADs

DAD L B/C Ratio . Rank
Brewary 225 % |
Ghutai Shela - 0.1 % 14
Wati Dad 0.9 % i1
Dara 8.6% 5
Murgi Kotal 4.6 % 3
Kach 63 % 6
Jigda 10.8 % 4
Sanzali . 03% 12
Arambi (Ghazlona) 63 % . T
Arambi (Samaki) 02% 13
Sakhol 4.0 % 9
“Mangi _ 159 % .3
Kad Kochall L 1724 % - . 2

Iskalkoo ' 24 % 10
~ Source: JICA Study Team :

Brewary DAD shows the hlghest EIRR value at 22.5 %, followed by Kad Kocha Il at 17.4 %,
Mangi at 15.9 % and Jigda at '10.8 %. The BIRR values of the other 10 DADs are lower than
the socml discount-rate of 10 %. In other words; the NPVs of them become minus al the _
' discounl rate. “The DADs of Iskatkoo, Wah Dad, Sanzah Samaki and Ghutai Sheh are less

S advanlageous in terms of economic cfﬁcxency

L..2.8 Sensili.vity Analysls

The sensitivity an:’_alysis is done in order to evaluate soundness of the project against possible

advcr_sé'changc in the future. The 3 caseé;' 1} project cost oversun by 20%, 2) benefit decrease

by 20% and 3) delay in construction for | years, are analyzed as shown in'the foiloWing table
- (refer to Table 1.2.8.1 to L.2.8.3),



Sensitlvity Analysis of the Proposed DADs (EIRR Valuc)

DAD Cost overrun Benefit decrease Construction delay
by 20% by 20% for U years

Brewary 18.7% 17.9 % 22.5 %
Ghutai Shela 0.7 % 1.7% 0.1%
Wali Dad 0.0% -D4 % 0.9 %
Dara 69 % 64 % 8.6 %
" Murgi Kotal I3% 29% 4.6 %
Kach 4.1 % 35 % 6.3 %
Jigda 88 % : 3.1 % 10.8 %
Sanzali -i.1 % 17 % 0.3 %
Arambi (Ghazlona) 49 % ' 43 % 6.3 %
"Arambi (Samaki) 0.7 % 1.3 % 0.2 %
Sakhol 28 % 22% . 40%
Mangi 13.2 % 12.5 % : 159 %
Kad Kocha ll 14.5 % 13.6 % . 17.4 %
Iskalkoo 1.4 % 09% 24 %

Source: JICA Study Team

L.3 FINANCIAL EVALUATION

‘The financial .analysis on the farm economy is made for the evaluation of the impact of the
project implementation to the farm income in the beneficialy area. The typical farmers to be
analyze are; 1) small-scale fruit producer and 2) medmm-scale cereal producer. As a rewlt

-~ {ruit producer, even small-scale farmer, is cxpected {o get greater profit than cereal producer

In addition, the comparatwe study of the smali-scalc cereal producer is made in cases of; 3&) no -
‘change in cropping pattern, 3b) mlroducmg ‘vegetables, and 3¢) mtroducmg fruit crops in
future. The following table shows that the incremental annual income under the project
increase from Rs. 7,100 in the case 3a to Rs, 53,200 in the case 3b, and _e_venlua}ly to Rs.
150,000 in the case 3¢ (refer to Table 1..3.1). “Thiss, when the recommended effort toward -
improvement of cropping is made together with the DAD construction, the additive éffects by
combining them s significantly expected especially in less-developed farmers. |



Financial Impact on Farm Economy

Type of Farmer Cropping Pattern (Cereai:Frui!:Vegetab!e, %) Incremental Farm
{Scale/Cropping Systein) With Project  Without Project Income {Rs./ycar)
No change in Cropping Pallern

1 Small Fruits Producer (Zha) 10:70:20 10:70:20 51,500
2 Medium Cereal Producer (6ha) 80:10:10 80:10:10 33,300

~ Change in Crepping Pattera _

3a - Small Cereal Producer (2ha) 80:00:20 80:00:20 7,100
3b  Small Cereal Producer {2ha) 30:00:70 “80:00:20 53,200
3¢ Small Cereal Producer {2ha) 30:60:10 -80:00:20 150,000

Source: JICA Study Team

1.4 SOCIAL IMPACT ASSESSMENT

The benefit from the groundwater recharge accelerated by DAD construction can infiltrate into
* the beneficiaries without any additional expense to construction and Q&M works on the DAD.
The Project itself does not make the people change their water use custom, farming practices
and social struclure. Further, the negalive impact in social aspects, such as inundation of house
or farm land, is expected o be negligible. Therefore, lhc Project mlght be acceptable to the all
pcoplc who desire secunty of their water resources.

“The intei?iew‘survcy on the opinion to the DAD plan at the sites shows that almost all
beneficiaries wish the ptan and are willing to participate of cooperate the planning, construction -

~and O&M of the schemcs Although a few people offered lhe oplmons on the sccnnty and

' functton of the DAD 1tself the explanation and dlSCUSSlon on thc technical matters in phnmng
and dcs:gn will help mutual understandmg '

Allh:ough‘ it is very hard to directly measuse signiﬁcance of the social impacts in this project; the
number of beneficial people and area of irrigated farm land within the specified beneficial arca
may show the slretch of the social impacts. The following table shows them ang the ranking
‘by them for each DAD. The ranking is quite different from it of EIRR.

L-12



Beneficiaries and Jrrigated Area in the Specified Beneficial Area

DAD Number of Beneficiaries Trrigated Arca
(Nos) Rank (ha) Rank
Brewary 2,400 8 188 k)
Ghutai Shela 4,000 3 41 13
Wali Dad 3,000 5 71 8
Dama 1,700 13 133 5
Murgi Kotal 4,600 2 113 6
Kach 3,000 5 136 -4
' Jigda 1,500 12 ' 56 1
Sanzali . 500 14 21 14
Arambi (Ghazlona) _ 3200 4 69 9
Arambi (Samaki) 2400 8 : 53 12
~ Sakhol 2,000 10 - 60 10
Mangi 4,300 1 349 1
Kad Kochall : 2,500 7 : 303 - 2
Iskatkoo 1,500 - 12 15 © 7

Source: JICA Study Team

In conclusion, the Pro;ecl is judged to be socially sound due to its function of conservation of
the groundwaler resources and social ‘structure. Since the necessity and of the water
conservation mlghl push the plan toward immediate implementation evcn‘lf the economic -
feasibility of the project is relatively low. o . -

L5 ENVIRONMENTAL CONSIDERATION

* The delay action dam project which prom'oles the sustainable use of renewable natural
resources is considered as an environiiental conservation project. ' The Projéct is conformed
with the govemmemal policy of environmental conservation because Batochistan government
puts first priority on the pre servation of the limited groundwater resources. Consequently even
if minor negative impacts caused by DADs are anticipated by environmental study or evaluation
in planning or designing phase, it is recommended to implement the Praject with employing -
appropriate ¢countermeasures to remove or reduce negative _impacts. ' | '

Each study DAD site was exposed to the Initial Environmental Examination (IEE) on natural, -
physical and social environmental components. Asa result of the IBE, all ehviroiunental issues
do not strongly claim a modification or cancellation of the DAD schemes, except the issue of .
soil erosion in calchment area. In'case that significant reduction of the groundwatcr rcch‘irgu |
function of DAD by the siltation into the reservoir area is anticipated, the DAD scheme inclides
some retention bunds upstream as well as recommends medium to long term watershed and
range management plan to mitigate such sedimentation. In addition, in Sakho! and Kad Kocha
11 areas the minor conflict with surface water use on flood irrigation is expected to be solved



easily by means of discussion because the scale and dependence of the flood irrigation is
negligibly smaii,

L.6 CONCLUSION

“The economic evaluation of each scheme shows a wide range from highly feasible DADs with
above EIRR of 10 % to low priority DADs with below EIRR of 5 %. Within the low-priority
DADs, however, there exists some DADs having considerable importance in exhibition, social
impact or environniental conservation. In this Study, the 14 DADs is classified into 3 groups
in consideration of the economic indicator and balance of location, as follows,

Group 1  High priority DADs with high economic feasibility and high status as a
mode). Rapid implementation is recommended.

" Group Il Middle DAD class in economic viability. Implementation is recommended
- from g viewpoint of medium term developmeit.

Group IlI Lower priority DADs with possib]é effect on groundwater basin.
Implementation is conditionally recommended from a viewpoint of long
© term groundwater conservation. '

The Stildy recominends the stage-wide implementation of the DAD schemes due to capability of
~ implementation agency and additive effects obtained by some DADs. The 3 stages is sét for
cach DAD group above. The project implementation plan is concluded as follows.

oo Stageli Lo Stags Il
Brewary Quetia : : a b :
Kad Kochall Maslung = Jugeomiceas Being operational s e BT
Mangl Kalat
Jigda - Pishin - e
Dara - Quelta K : :
S ach Quelta ‘Bein rational
Arambl  Qita Abdutiah [reefemmmemseat e e
Murgt Kotal Quetlla
Sakhol Mastung ety
Iskalkoo Kalat
Well Dad Quelia
Sanzali Pishin .
Sarmakl Qila Abdultah
Ghutal Shela Quetta

Project Implementation Plan
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Along with the implementation plan, the integrated scale, benefit and economic efficiency of the
DAD groups are analyzed, assuming group I is implemented in the first year, group {Fin the
second year and group Il in the third year. When the project achieves at the end of the stage I,
the 5 DADs acceterate groundwater recharge at 3.0 MCM/year causing Rs. 22.2 million of
benefit. The implementation of group I is judged to be highly feasible due to the integrated
EIRR of the stage I of 14.5 % as well as necessity and anxiousness. As progressing to stage
11, the integrated EIRR decreases to 10.2 %, which is still higher than opportunity cost of 10

"The implementation of group Tand Il is also feasible in public investment. livcntuailjr, the
“integrated IRR becomes 8.7 % at the end of the stage 1Il. - However, the social and
environmental importance of the DADs leaves room for consideration toward implementation.
If the construction of DADS of group 11 and III takes medium and long term, instead of
_c’ontinubus impleinentation within 3 years as this analysis, the cconomic indicator may become

lower.
Accumulative Project Evaluation under Stage Wide Implementation

- DAD Stage [ Stage I & I Stage 1, 11 & 1
Pam Site (Number) 5 9 14
Recharge Yolume (cunvyear) © 3,028 . 4,924 o 5,466
~ Total Beneficiaries (person) 12,800 24,200 C 37,100
Irigalion Area(ha) © 1,029 1,368 ' 1,667
-+ Financial Project Cost (Rs.'000) * 370,283 683,222 : - 854,869
- Annual Benefit (Rs.'000) 22,150 35,045 . 38,868
- BIRR(%) ** - 145 102 8.7
- | NPV (Rs.'000) ** . 74,569 4,696 ‘ -36,2!0

Note: ~ *) Total construction cost at market price.

- #%) Assuming implementation of group Lin the first year. group Hinthe seccmd )tar
: and group 1l in the third )ear
Source: . JICA Sludy Team
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Table L.2.2.1 Economic Price Steucture od Wheat, Urea and DAP

DAP

Item — Unit Wheat "~ Urea
FOB Price UsS$iton 215 2190 220
Freight and Insurance % 15% 15% 15%

" CIF Prce at Karachi Us$iton 247 242 253
{Foreign Exchange Rate) Rs/USS 40 40 40
CIF Price at Karachi Rs./ton 9,690 9,660 10,120
Shadow ﬂau::; of Transportation Charge Rs./ton 505 405 405
from Karachi o Quella
Shadow Rate of Port Charge, Storage S
Gost, Handling Cost, elc. , Rs.fton 388 163 163
Shadow Rate of Transporiation Charge ' B i .
from Queatta to Project Site Rs./ton 88 118 118
Farmgate Price (Economic Price} Rs./ton 10,695 10,110 10,570

Rs./Bag 505 529

' Farmgate Prlce (Financial) Rs./lon 4,000

s Rs./Bag 336 567
" Ratio {Economi¢/Financial) 2.67 1.50 0.93

Note: All prices are indicated al1995/96 constant price.

Source: Commodity Markets and the Developing Countries, 1996, World Bank
Agricuiture Department of Balochistan
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Table 1..2.2.2 Net Production Value and Farm Income of Main Crop (1/5)

Yiheal
Value, - Value,
.- " Market Economic  Conversion
itern Description Prics Price Factol
(Re/hady _ _(Refhad .
Cost
i. Land preparaiion o
a) Pieughing and leveling 5 hours renl of tractor, @ Rs 100Mr ‘500 435 0.87
'b) Labor (Family) 2 man-day, @ Rs 50/man-day 100 . 75 0.75
c) Labor (Hired) 3 man-day, @ Rs 50/man-day 150 113 0.75
2. Seed
a) Sead 110 kg/ha, @ Rs 4/kg 440 383 0.87
" b) Labor {Family) 2 man-day, @ Rs 50/man-day 100 - 75 - 0.75
¢) Labor (Hired) 2 man-day, @ Rs 50/man-day 100 - 75 0.75
. 3. Foitlizer
a) Farm yard manuce 5 truck joad evecry 3 years, @ Rs 700/truck 1,170 1,018 0.87
b) Fedilizer application 2.5 Urea, @Rs336 - 840 1,260 1.50
2 DAP, @RsS67 1,134 © 1,055 0.93
¢} Labor (Family) 5 man-day, @ Rs 50 250 188 0.75
d) Labor (Hired) 0 man-day, € Rs 50 0 0 0.75
4. lirigation ‘
. @) Labor (Famity) - Bmanday, @ Rs 50 - 400 300 - 0.75
b} Labor (Hired) 10 man-day, @ Rs 50 500 375 0.75
| 6. Weeding, earthing. hosing, ete. ' ) _ .
- @) Labor (Family} - 6 man-day, @ Rs 50 300 225 0.75
- b} Labor {Hired) - B man-day, @ Rs 50 0 ¢ 075
&, Plant protection : .
a) Ghemicals _ : 750 653 . . 0.87
~ b) Lebor (Family} .. - . © imanday, @ Rs 50 ' 50 38 0.7
" ¢) Labor (Hired) O rnan-day, @ Rs 50 L : 0 . 095
7. Harvesting o o .
2) Labdr (Family) : © 10 man-day, @ Rs 50 500 375 075
€) Labar (Hiréd) s 15 man-day, @ Rs 50 o 750 563 0.75
- b) Thrashing © ' 2500kg/ha * 3 kgMikg, @ Rs 4k 750 653 0.87
8. Miscellanaous - 800 656 0.87
Total Cost of Production 9,584 8,555
Gross Return : B . 12,813 29,147 .
" a)Seed | 2500 koha, @ Rs 4kg 10,000 - 25,700 2.67
b} Wheat straw 3750 kgMa, @ Rs 0.75/kg Co2.813° 0 2447 0.87
Net Return - 3,229 20,592
Farm Incoma (Financial) 4930
" Hel Production Valye (Economic) 20.940
% of production cost 1o gross return 75% 29%
% of not return to gross return 25% 1%

Source: Agriculture Department, Balochistan
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Table 1..2.2.2 'Net Production’ Vatue ang Farm Income of Main Crop (2/5) -

Onlon
T Value, Valua,
it Dascaiptio Market Economlc  Conversion
em 8scrption Price Price Factor
S {Rsfhad {Rs/ha)
Cost
"1, Land preparation _
a) Ploughing and leveling 5 hours, @Rs100/hour 500 435 0.87
b} Labor {Family) 7 man-day, @RsS0 350 - 263 0.75
. ¢ Labor {Hired) & man-day, @Rs50/mari-day 250 188 0.75

2. Seed
aj Seed 30 kg, @200 6,000 5,220 0.87
b) Labor {Family) - 2 man-day, @50 100 75 0.75
¢} Labor (Hired) 0 man-day, @50 0 0 0.75

3. Fertilizer ) _

a} Farm yard manure 5 truck load every 3 years, @Rs700/uck 1,170 1,018 0.87
b} Ferlilizer application 2.5 Urea, @Rs$336 840 1,260 1.50

: 2 DAP, @Rs567 1,134 1,055 0.93
c) Labor (Family) 5 man-gay, @ Rs 50 250 188 0.75
d) Labor {Hired) 0 man-day, @ Rs £§0 0 0 0.75

4. lrrigation . : _

" a) Waler fee 15 tme, @Rs550 8,250 7,978 0.87
-b) Labor (Family} 10 man-day, @Rs50 500 375 0.75
¢) Labor {Hired) - 20 man-day, @Rs50 1,000 750 0.75

. 5. Weéding. earthing, hoelng, etc. . .
8y Labor (Family) 20 man-day, @Rs50 1,000 . 150 0.75
" b} Labor (Hired) . 30 man-day, @Rs50 1,500 1,125 ©0.75
6. Plant protection L
- © a) Chemicals . 750 . . 653 - 0.87
. b) Labor {Famity) 5 man-day, @Rs50 . 250 188 0.75
- ¢) Labor {Hired) 3 man-day, @Rs50 150 113 ‘9.75
- 7. Harvesling & Drying S
a) Labor (Family) 20 man-day, @50 1,000 750 0.75
c} Labor (Hired) 20 man-day, @50 1,000 750 0.75

8. Miscellaneous 73,000 2,610 0.87

Tolal Cost of Production 28,994 24,944

Gross Return T 22000kg/ha, Q@Rs3.48%kg '76.5‘60 | 66,607 0.87

‘Net Return 47,566 41.663°
“Earm Income_(Financial) 51,020

- Net Production Valug (Economic) 42,970
% of produclion cost to Qross return 38% 3%

" % of het return lo gross return 62% - 63%

Source: Agriculture Department, Balochistan
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Table L.2.2,2 Net Production Value and Farm Income of Main Crop (3/5)

Tomato
Value, Value,
ltem Description Mafkel Eoor}omrc Conversion
Price Price Factor
- — [Rs/hal {fig/ha) -
Cost
1. Land preparation
a) Pioughing and leveling 5 hours, @Rs100 500 435 0.87
- b} Labor (Family} 6 man-day, @Rs50 300 225 0.75
c) Labor {Hired) 4 man-day, @Rs50 200 150 0.75
2. Seed _
a) Seed 1.5 kg, @Rs800 1,200 1,044 0.87
" b} Labor (Family) & man-day, @Rs50 ©1300 228 0.75
¢} Labor {Hired) & man-day, @Rs50 v 225 0.75
3. Fertitizer
a) Farm yard manure 2 truck load every 3 years, @Rs700 1,170 1,018 0.87
b) Féttilizer application .25 Urea, @Rs335 : 840 © 1,260 1.50
2 DAP, @Rs567 1,134 1,055 0.93
c) Labor (Family) 6 man-day, @Rs5¢ 300 225 0.75
d) Labor (Hired) - 2 man-day, @Rs50 100 75 0.75
4, imgation : . _
a) Water feo : 10 time, @Rs550 5,500 - 4,735 - 0.87
b) Labor (Family) " 15 man-day, @Rs50 750 563 £ 0.75
¢) Labor {Hiced) 20 man-day, @Rs50 1,000 750 0.75
5. Weading, earthing, hoeing, etc. ) _
- a) Labor (Family) ‘ 5 man-day, @Rs50 . C 250 igs 0.75
b} Labaor (Hired) ~. Q0 man-day, @Rs50 B 0 0.75
6. Farming matarials - - _
a) Sticking & Lope © 5,000 . 8,760 G.75
7. Plani protection o . -
"a} Chemicals : o : 750 653 0.87
"b) Labor {Family) - . 8 man-day, @Rs50 400 - : 300 0.75 -
" ¢) Labor (Hired) : _© 0 man-day, @Rs50 0 0 0.75
* " 8. Harvesting & péck?ng _ : _
- a) Labor (Family} 30 man-day, @Rs50 1,500 1,125 0.75
¢) Lahor (Hired) 20 man-day, GRs&0 1,000 750 0.75
9. Miscellaneous " 3,000 2,610 0.87
Totat Cost of Production | 25,494 21,411
Gross et ' '15000kg/ha, @RsS.1kg' ' 78500 66,555 0.87
Net Return 51,006 45,144
Farm lncome {Flnancial) $4.510 -
Nel Production Valua (Economic) 46.450Q
% ol production cost 1o gross return I¥% 2%
% of nel return 10 gross return 67% 68%

Source: Agriculture Department, Balochistan
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Table 1.2.2.2 Net Production Value aind Farm Income

of Maln Crop (4/5)

Apis
_ s it R Moy
. V340 Aveczdw, Aveaga, Coovar
Kem Dascriphon wyear  2yser  Fyanr  Aysar  Syeer  Byear  Fyssr Byear  @ysac V0 year 11 year 12 yeer a0t Markat  Eonomis  slon
—_— - N Pha __ Pica Faclnr
20.300 [] [} [} o [3 o [3 ] a 3 ° ] 508 427
13 hours, & P2 MW 2,100 53 46 087
Ushor Py M0 mandays, @RIId 1604 25 W ors
Lodor (Hred) 10 mandoys, ORI+ 1039 2% W ars
Tree Plantation 1720 boe™ha, ORs4OUes 48D §20 14 oy
Lator Famiy) 90 mandays, FR0IT 909 23 17 0TS
Undor [Fired) @ mandeys, 8RO ™ 05 15 1 075
Fsm¥pdMasen 12 tnctk laod, GR8200ANC 8,490 210" 183 “oar
Latar Fasdyd 9 mandeys, @100 fe9 23 17 e7s
Labor (Hired) & mandeys, SR8I0¥mA £c9 15 11 075
" Facizer U RIFE 1798 3505 3505 3505 559 RARS 5505 3568 3505 18IS 3595 2405 346
AR 3 bag. BRSSOTAGSNGH CBSY 85k 170%  LTO1 L0 ATE1 O A30Y  LTM w01 1,305 4701 1,309 1A58 1,503 . D 9)
1) 4 beg. OFE16D) 672 872 1340 B34 LU 030t 3G 14 13 MU 3 3 1377 s 15
 Tunsportation . 25 5 50 50 L3 ] | 59 50 50 50 50 $9 .48 41 0et
" Labor (Famiy) 8 mendays, @0 00md 250 25¢  s00  BO8 S04 SO0 S9¢ 400 S0 500 sfo 50O 75 56 DS
later (Heed) 8 erandeps, €F00nd [3 e b3S
dgetion 7,750 TYSG AIES 0 T¥sC 7SO RS P50 IL7SC 2350 TISe 750 RS0 RIS 7250 €069
WearChargs 3150 750 250 8,750 3750 M50 17SQ AVER DB M0 APS0 TS0 ATEF Ags0 3263 047
Luber Famiyl v LS 2.000 2,000 2686 2000 2000 2000 2000 2000 2000 2000 2000 2000 2008 2,000 1,560 0.15
Laboe Hued)  2¢ mandogy, ©FWI00/md 2,000 2000 2000 2000 2000 2000 2,000 2000 2000 2000 2003 2000 2000 2000 1500 0.1
Plart Piotecton L} a o 4,250 1,250 9,250 9,260 2.600 . 1300 2500 2500 2500 2500 2,48 4709
| Cramicey 1500y a7 7SO Ted  TEG  TED 1,500 5,500 5500 1,500 4,590 1,500 5313 S,142 o7
v (Faiy) 1O wandeyn ORs00/mE 500 s00 (1.1] Sbd 1000 1.960  h0d0 1,000 1,030 1,000 875 854 brs
Kabor {Hred} Q@ mandeys, &R 0¥ L] o 78
Trairig & Prucing [ [ 0 590 00 OO 0% 500 533 §00 SO SpC 500 483 ur
Lator Famdy) € dandays, $Rs100MnE : 00 S00 00 Sop 606 S0 500 SBC §00 - 500 as) nur oys
Lador (Heody 3 msndoys, s I00ME ° ¢ 0Is
Frking & Harvaaling [ 0 L ° [ o o 2,500 3000 3500 4,000 ¢500 5000 8030 2,05
Uabor Famityh 28 mindeys, @R 100 ’ 2,000 2000 2000 2000 2000 2000 0650 1230 : 078
Lubor Horad} 39 mandeys, @ R1007 500 1000 0.500 2,000 2,500 3.000 2260 1714 0675
“Whscdeaci 2000 3,000 2000 3000 3000 3.00C 3000 3,000 3000 3,000 3,000 3000 3602 3004 280 oef
Tola! Geat of Pagduction 31,0667 12,568 12540 16065 15,005 16095 18,005 19.8¢5 20,345 20845 21345 21,845 22345 - 21,260 10.213
Crosy Babum 2122 Rsy [} [ 0. o 13 [ 0 61,060 25400 122,000 158,600 176,000 §39,100 47,488 120,207  G.A7
Producticn (kg [3 [ 0 ° 0 0 5000 7,000 12,000 1000 M4.560 15500
Not Rtun ’ . ©OlA36,050 12,548 12,548 10,095 L8045 18,695 (8,655 41,155 65085 101,155 137,255 155,055 166,765 116,207 110,084
fl_mm_u:‘mnﬁﬂ 211,740
Sat Production Va4 (Eodnwrich RLEE )
% of production gel 1o grost hum ) : ) 1% 2% TR 3% KN 2% 4% %
4% 8% BIN 8% BN (12

X of el catum do proks ralum : E 0K 6%

Na', 1 0ee s 25 he, 1 mond » 49 hp. Ihq-!-@k)
Soum Agrcufare Dopr'r-m; Buiochis'an



Table 1..2.2.2 Net Production Value and Farm Income of Main Crop {5/8)

' 21?%

245%

Fodder
Vale, Value,
N Market Ecocomic  Converston
Hem Description Prics Prico Factol
- {Rs/ha} _{Rsfha)
Cost
1. Land preparation
a) Ploughing and leveling 5 hours, @Rs100hour 500 435 0.87
b} Labor (Family) 2 man-day, @ Rs 50/man-day 100 .75 0.75
¢} Labor (Hired} 3 man-day, @ Rs 50/man-day 150 13 0.75
2. Seed ‘ i _ -
a} Seed _ 100 kg, @Rsdkg 300 261 0.87
b} Labor (Family) 2 man-day, @ Rs 60/man-day 100 75 0.75
¢) Labor {Hired) 2 man-day, @ Rs 50/man-day {60 75 0.75
3. Fertilizer
a) Farm yard manure © truck loads, @Rs700Aruck 0 ¢ 0.87
b) Fertilizer application 0 Urea, @Rs336 0 0 1.50
0 DAP, @Rs567 .0 0 0.93
¢) Labor (Family) 0 man-day, @ Rs 50 0 ¢ 0.75
d} Labot (Hirgd) 0 man-day, @ R 50 0 0 0.75
4, Irrigation o :
a) Labor (Family) - 5 man-day, @Rs50/man-day 250 188 - 0.75
b} Labor (Hired) § man-day, @Rs50/man-day 250 188 C0.75
" 5. Weeding, earthing, hoeing, elc. :
&) Labor (Family) 0 man-day, @Rss0/man-day 1) 0 0.75
b) Labor {Hired) O man-day, @Rs50/man-day ¢ 0 .75
6. Plant protection .
8) Chemicals - 1] 0 1 0.87
b) Labor (Family) 0 man-day, @Rs50/man-day -0 "0 -0.75
" ¢} Labor (Hired) ¢ man-day, @Rs50/man-day S0 ) 0.75
7. Harvasting - L R _
- a) Labor (Family) - - 10 man-day, @Rs50/man-day . 500 375 " 0.75
© ¢) Labor (Hired) " 112 man-day, @RsS0/man-day : 600 450 0.75
8. Miscellaneous 600 522 0.87
Total Cost of Production 3,450 . . R,757
Gross Return Production 26000kgha, @0.42/kg 10920 | 9,500 0.87
Net Return 7,470 6,743
Earmn {ncome (Financial) 8420 o
Net Production Yalue (Egonomic) 7.000Q
% of production cost to gross return 32% 29%
% of net return to gross return

Source: Agritulture Deparimenl, Batochistan
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Table L.2.6.1 Economic Project Cost of Each DAD (1/4) -

Egonomic Prajest Coat

- Firancial Gost _ Economic | frarcalCost Econpmic
Componen) Totat Local Cost Focaign Cost Tolat y Local Cost Foreign Cost
- Gost Franster  Unskited Cost Cosl Trans’a:  Unskifed Cost
Cost Lakor Qhar Cost cost Labsr Othar Cost
Converslon Faglor 0,00 035 067 1.00 000 0,75 0.87 1,00
Harmg of CAD K Brewary Ghutal Ste's
1 Constnxction Cost of Dan” 45,159 2,642 1.476 22,342 19,740 40.245] © 13.8%4 13 1,037 3,803 8475 12,562
A Dired Cost 36,490 2083 1278 17,519 15,6C4 34,804 10.35% 425 433 2828 8,703 9,921
1_ Dam 26,401 1.513 838 13214 10,8688 22,884 8,603 230 510 1,536 4313 6 047
2 Spitway 3361 150 119 1,589 1,463 2,935 1.651 100 213 €85 653 1.409
3 (ntaxs Fagilify 180 5 3 {€ 126 165 1.G43 34 . 2% 281 Tz 973
4 fnfitration Fasility $,788 48 03 33 1,312 1.612 218 7 17 43 148 198
6 FRohatlitation of Karez 1] Q ¢ Q [¢] [+ v} 1] Q Q Q /]
T Tomporary Works 4,760 212 147 2.283% 2,035 4,148 1,422 55 t1r 382 ar 1,298
8 Indract Cost §.472 33 &4 2,758 2.341 4,786 1,843 €4 45 529 1,005 1,499
1 Admigiswation Cest 1,824 104 64 816 780 1,590 543 2 a8 1¢6 3318 496
2  Enginedring Cost 3,645 209 ° 1,880 1,560 3,49¢ 4,095 43 o 333 &10 1,003
C Physical Conlingancy 4,198 240 134 2,027 1,795 3653 1,259 49 24 344 770 1,142
1 Coston $efimantetion (ess) 24,054 1317 169 11,622 10,266 20,974 7,983 09 589 2,148 4,972 8774
i Econdmiq Proiect Coston DD 12.27% % 5k}
{lif = 1 < 3]
¥ Admal QAM Cost | 81 H 3 38 36 &9 119 H 9 52 %3 H_J
Nole™: Exd. Erosion Contos Facifty
Sourga MCA Swudy Tear
Eéonc-m?c Project Cost
- Financial Cost Economic | " Financial Cost _ Economic
Componenl Total Locat Cost Fareign Cost Tolal . \ocal Cost _ . Foraign Cost
Cost Transfor  Unskiled H Cost Cost  Trassfer  Unsidad : . Cost N
S Cost  Labor OtherCodt Cost  Lapor - 087 Cost .
-_Conyvarsion Faclod] 0.00: 0.15 08z 1.09 000 . 075 X1 1.00
Nema of DAG : Well Cad N Cars
| Construeion Cost of DAD® T 43,08 2,050 658 1?_?52 T 23,108 39,6?? T4 A58 2,002 - 5,422 13,593' 4,443 : 69,58%
A Dirnd Cost 34,474 1,629 518 4007 - 14,265 30,838, | 3-R -1 1,582 a0zt 19,412 42,028 8 5!.:953 ’
i Dam’ 10,153 627 340 5.12% 4,035 87195 34.6%0 1,008 2,494 6,580 24,608 32,203
2 Spliway 1,928 111 E5 T937 813 1,677 12,747 253 122 1.5%8 10,214 AFAREI
3 lntake Facibly 15,830 &€ 40 8,000 10,169 15,4819 2,032 b 13 58 188 2,043 | 2772
4 Aefitration Facitly 1,018 29 L1 122 T 818 244 782 20 55 129 559 e
& Fehabitation of Xarez Q o o - Qo L] [} ¢ Q. : o .0 [ . Q
T Temporasy Works 4,438 21 S 15 V827 - 2,382 4,029 ?.577_ 208 49% _1.358 C 5,614 7470
B Indirect Cost 5,17 20 S29: 2459 2,740 1,639 8,829 231 191 1545 6.456 8,291
1 Administration Cost 1,724 a4 -1 RN [ I ¥3 1.54¢ 2,943 B - 194 521 2,852 2,748
2 Ergireadng Cost © 447 182 T07 1,459 1,827 3,095 5.886 155_ R O 1424 4,304 5,542
€ Physcal Contingancy 3,954 188 81° 05170 201 3392 6769 . 182 492 1,236 4,949 8,328
£ Cost 0a Sadirenlation (less} 10,778 507 TTE 433 57I o538l 40203 1,093, - 2.3%2 1354 294540 35892
B Esondmic Profect Coston DAD 23.542 REREX)
(Mat-w .
¥ Anoual O8N Cast 12 5 2 a® 84 123 M3 8 1% 155 T131 288

Nota; Exsd. €rosion Conlol Facility

Sourcs: SCA Study Tearn




Table 1.2.6.1 FEconomic Project Cost of Kach DAD (2/4)

Eeoromic Peoject Cont

Fir ancial Cost Econgmic Frnandal Gos! Economic
Comparant Totel Local Cost Forgign Cost Total ) Local Cost Foreign Cest
Cast Trensfer  UnskFsd Coest Cost Trargter  Unakifed GCeyt
Cost  bapor  Ohes Cost Cost  Labor OUerCott
Coversion Fatio] Q.00 .75 a.8? 1.00 0.¢0 Q.75 Q.87 1.00
Nsva of QAD Kargl Kotat Ksch
I Corslncion Cost of DAD £8,47% 1,729 3605 1,855 49,191 £2,298| 140331 4919 7,935 36332 #1208 128,765
A Cirect Cost 52.553 1,287 312 9,379 3885  42.212] 110,931 3,838 6,870 28,123 72,053 101,718
.1 Dam 14,277 87t 2,263 5608 23634 32,108 67,378 1,502 4,754 12,368 £5,354 62,679
2 Sphway 5,408 15 307 728 4,259 5,120 28,862 1,401 1,128 §1,484 12,843 - 23686
3 inlake Fagility 5,432 1817 109 1,574 3552 5,013 1,781 [ ‘a7 452 1,218 1,629
& nflvation Fasibty 583 H 35 17 459 §52 S04 13 55 15% 2 447
& Rohabiitation of Karez ] Q ¢ 4 Q L) 0 Q 0 o Q9 0
T Temporsry Works 8,855 178 «r 1,197 5,072 8,419 14,478 $0? 836 2488 9,404 12268
8 indect Cost EEXTH ‘205 158 1,682 $.833 1.420] 18,847 $83 344 4908 10,815 15,342
1 Administration Cost . 2,628 68 R 453 1,944 2481 5,845 " LIT) 1,408 3,605 5,088
2 Engineering Cost 5,255 %S 0 1,230 3.889 €958 11,098 389 o 3,493 7210 10.2%4
© € Physical Contingancy 5.044 57 328 1,087 5472 5,663 12,763 111 721 3,303 8,291 14,706
I Gost on Sadicantation less) 18,322 a4 .EH 2,935 12,077 14,8200 81271 1,798 2,898 13,288 33,308 44,851
B Ecpoomic Preiect Cost on CAD 47655 83914
T
N Ansl OAMCost | 238 2 13 14 108 2d4 34 12 t9 194 1te 28s
Naots®; Exch. Erosion Conlat Facility
Source: ACA Study Team
Economic Profect Cont
: Financial Cost Economic Financig! Cost Econdmic
Companent Total . -_tocal Cost Foreign Cost Total Lotal Gost Foreign Cosi
Cost Trarstar - Unsiled ] Cost : Cast Tans'sr  Unskitad Cost
S © o Cost Laboe | Oihee Cost - : Cost - Labgr OherCest -
. Conversion Faclod] 0.00 0.5 087 1.00 _G.00 [ %13 082 100
Nama of DAD st ) : Jigda ’ o Sanzal ’
i . Constuciion Cost of DAD® - 41,856 1484 220 - 1,233 22,008 8381|9218 2,273 4544 15912 26487 43,740
A Dizect Cost 33689 - 1473 1,837 8,720 21,333 20,322 38,008 1,797 0 3,934 12,237 20838 34536
+ Dam 16,055 e 1,149 3015 - vt 14848 1709 583 1,318 2661 14,789 15961
2 Spitway 5269 218 333 2,142 2519 4832 13,385 848 2,029 5593 4,909 41,302
3 Intaka Faciliy 3594 114 71 951 2,458 3,33% e 27 14 223 508 T
& tnniration Fachity 2,273 [ 1] 17 sar 1,669 2,140 FEk] 10 2% 1] 1710 248
& Rcramliabon of Karez 1.62¢ 97 27 848 &43 1,407 2,084 12% 11 1,050 834 5,809
T Yemporary Works 4316 153 240 1,137 2,788 3,955 8,078 234 s13 1,588 2.1 4.50%
B Indiraci Cost 4983 178 P2 1497 3200 . as70| oses 270 197 - 2200 3a41 saz
. % Adnynist-ation Cost 1,654 54 92 436 1,068 1,516 1,245 s0 197 812 1,047 12
2 Enginesdng Cost 309 Ty 3 1,658 2,138 3,054 3,831 180 o 1,617 2,084 23501
€ Prysical Contingancy 3,805 13§ 193 102 2,436 3489]  aan4 207 413 1447 2408 3,976
1t Coston Sedimaniaton fess) 15024 1538 TTes 4059 2762 13,203 z2m18 1,054 2,107 7ATF 12,280 13693
I Escoomic Proiecl Coslon DAD 24.085 25.042
Plal-m .
O Aoal O8M Cost 295 10 15 115 155 z88 we ] 18 102 &0 157

Hota™: Exel, Erasion Coniol Facility

Sturca. JICA Shudy Taam




Table 1.,2.6.1 Economic Project Cost of Each DAD (3/4)

Economic Projact Cont
[T - Financial Gost Economic Finangial Cost ... Economis
Comparant Total Local Cost __.. Fomsign Cost Total Lotal Cost Forgign Cost
Cost ~ Trans'sr - Unskifed Cost Cost Teacsler  Unskifad Ceost
Cost  labor OWerGest Gost  Labor 0N et
Corvassion Factod .00 018 0.87 .00 0.00 6.75 [X:1) 1.00
Nama of OAD Arambd {Gharicns) Arsmbt (Saniakl)
i Constuction Cost of DAD® 24,078 937 1,492 8933 14,710 21,867 15,415 L1X] g8 5,120 8,584 14,044
A Direar Cost 19,034 740 1,291 5973 14,629 1rer2l 1234 532 T2 3977 71.02% 11,69
1 Oam 10,851 u 778 2433 7412 9,855 5,084 154 370 1e14 1848 4,708
2 Spinway 4,913 285 38 22852 2,060~ 4258 4912 285 318 2,252 2,060 4,758
3 latakn Fagility are 23 1 241 580 808 840 22 4 18 [+ 382
4 intitration Faciity 13 5 13 3% &0 100 97 2 5 13 78 g2
& Rehabiitation of Karer o Q ] o 0 0 i o 0 ] ¢ o
7 Tamporary Werks 2,483 a7 1£8 10t 1,507 2,289 1,610 (1] 108 539 g18 1,447
"B todiect Cost 2,855 i &5 LEL 1,744 2,607, 1,852 80 At &18 1,053 1,874
1 Adminiglration Cost 952 37 85 269 L R 1.1 617 2t 41 199 351 555
2 Engnesdng Cost 1,993 74 [ 866 3,182 1,743 1,234 53 L} 73 702 Li19
G Physicel Conlingency 2,189 s 128 82t 1,337 1,958 1,420 &1 a5 A55 gos 1277
¥ Cost on Sedimaentation (less} 14,213 438 (113 323 8,851 9,682 4,338 149 284 1,439 2.497 ER2T
8 Economic Projact Cost on DAD 12.20% 10.233
Wi=f-in .
0 Anousl 0aY Cost 143 3 3 T4 85 1189] 19 § ? 54 53 109
Nota™; Exch. Erosion Conlcl Facility
Source: HTA Study Tean
£conémic Profect Cost
: - Financial Gost Eganamic Financial Cost Economic
Compodaent Total Local Cost ' Foreign Cost Total Local Cost Forsign @ Cost
' Cost Fransfer  Uesiiled Cost Cost Trangfee . Unskied .. Cost,
. : Cost Later Ciher Cost Cost Lator Othae Gost -
Conversion Fackn 300 o.18 0.87 1.00 ¢.00 0.75 o.87 :1.00
Mame of OAD C Savb Wangl :
I Corstnction Cost of OAD” D esaz0 2878 ardr 1sasy 39392 saces| jaszo am0 3937 20322 4241 86538
A Direct Gt 51,518 2,029 4110 14230 0 31,140 46.604] 58,358 2402 3,409 18831 33,530 52,581
1 bam 36,442 1,448 2,638 827 23,983 33,937 23,489 387 2,248 5456 15,801 26,102
2 Spiteay 5,444 381 583 2,844 1,633 4545] 12,521 760 s26 8,317 5018 10,598
3 Inlaks Faciity g8 27 17 230, 607 826 4,620 145 91 1,219 3164 4,293
4 Infiltration Facility 102 2 6 12 s2 97 402 ) 23 18 323 382
8 Rovabiftation of Karez 1933 1s a3 1,008 173 1.676|  4.632 278 149 2421 1,854 4,620
7 VTemporary Works 8,720 268 538 . 1,858 4,062 sors| 1,812 324 a5 2,459 4314 6,858
8 indiect Cosl 7,728 a8 206 2846 A48Ty 1040 8783 a2 470 0 3880 | 5030 o 7,925
1 Admisistration Cost 2,578 102 208 T2 1857 2,330 2,918 124 10 547 1,877 2,828
2 Enginesdrg Cost 5,152 204 [ 1634 3N 41190 5.835 249 Y R X 114 3,353 5,297
"€ Prysical Contingency 5,928 234 412 vers .ase1 | 'sassl o &rir 285 3sa. 2211 3856 4040
1 Cost on Sedmentzion (less) 39,691 sy 2890 0 11239 23811 33769 28022 1,226 0 1,837 9498 16563 24,825
B Ecottmis Piclag Cost b DAQ . 2523 g
{10
O Anowal QM Cost 328 13 24 7 84 264 382 11 20 147,

178

22

Nole™; Exd. Erogion Contol Facility

Source: JCA Study Team




Table 1.2.6.1 Economic Project Cost of Each DAD (4/4)

Economis Projact Coel

Firanciat Cost Economic Firanclal Cost Economic
Componant Totaf Local Cost . Forign Cost Total Locat Cost Foreign Cost
Cast Traasfer  Unskilad Cost Cast Traaster . Unskifed : Cost
Cosl Labor Othar Gost Cost Labor Oter Cost
Coruarsion Faclor] 0.00 0.7 0.87 1.00 0.03 0.75 ¢ar 100 i
Nara of OAD Kad Kecha fl 1eRa%o0
t ConstrugBon Cost of DAD' 60,259 2,382 4,31 17,423 35443 54.5713] 22,370 1,053 1,768 7MY 1E40 19,874
A Direct Cost 47,638 1,883 3,732 13,21 28.00%  42,102| 17,684 832 1,831 5,961 8,350 15694
1 Dam 0779 1,038 2,397 8.9¢9 20,417 28,243 8.432 196 474 1,288 4474 5,950
2 Spitway nm 515 188 3,883 2,648 8564 8,098 502 83§ 3,679 3.683 6910
3 Intaka Facilty 2,315 T4 45 g7 1.63% 2210 745 24 15 200 4716 881
2 Infilteation Facility 495 13 3s 78 369 463 132 3 7 16 104 126
& Rehabilitation of Karez 0 [*] o . 0 ¢ ¢ 0 0 Q |+ -] Q0
7 Tacporary Works 5213 245 187 1.7¢3 3,159 5,622 2.307 109 0Y 77 t.224 2.047
8 IvFrect Cost 7. 145 282 187 ?..355 49329 7 6510 (2,653 125 LX) 1,047 i.404 2,373
+  Adminisiration Cost 2,382 24 187 £61 1,440 2,155 a34 42 17 233 468 785
2 Enginesdng Cost 4,754 188 o 1,694 2,831 4,358 1,788 a3 [:] 749 238 1,568
G Prysicai Conlingenty 5,478 217 392 1,557 3N 456 2,034 1. 161 76t $.076 1,827
% Cost on Sedimentation [ess} 35,938 1,428 2,571 10212 21,7048 0,418 6,856 323 542 2,363 3.62% 5,685
1 Econormic Preject Cost o DAD 23955 14189
(k=11
o Annual QM Cost . a7 15 28 9 1E5 az1 13 [ 10 58 58 161

Mota®: Exdh. Ercsicn Contol Fasibly

Saurcel JGA Study Tearn
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Table 1..2,7.2

Cash Flow of Each DAD and DAD Group (1/3)

By Ghuted $he'e Wall 0ad [ %)
Proect Lig yvar} 40 Poject Lre fyear) 43 Pt Lie {yes) 43 P_-ojoct Lita fyoad) 40
Corlruclion Cosl {fs) 19.275.000  Corslruction Cost (Rs) 5780000 Consiuchon Cost {Ra) 29,542,000 Gonstsuction Coat (A} 23,783,000
Annust Pacetl {Fis} 4401 238 Raocel Beafil (Pa) 241,512 Anous! Barefit (le) 1611.$23  Annond Barofil {Fa) 3245804
(RA () FraT%  IRAN 2903% IRR(M 0E4%  I8AN) . 151%
KRV R, s ounl e 0N} ZABCBEBT NPV (3, discount 7alestd) SAT4500  NPY {Ps. iscounl 1alex10%) SHLEEIRT NV [Ra., dscounl m'eatn) 1,250,337
BC (R, Facrunt ra'e=15%) 2373 BG (R, Sooount ratas10N) 0304 BT (R, deount rate-15%} 0.354  BG [Ry, discoun] ratan s 0952
_Yow Gest Bareld BC _Year Cost Bedulit B You Ceat Borafh es Yo Cost Banald BG
1 10.275,000 -19.275.000 ] $.720,000 R LN-C I | 29,542,000 -23,842 000 ® W TI.000 33,753,000
2 55,060 4,434,738 4,302,738 H 03,000 24r81% 48,512 H 11830 1040023 239,923 2 284,000 3249084 2.8 864
Fl 60007 4404738 433278 3 98,000 EXRXIES 140,512 2 323,600 40000 AL ] 280,000 9240084 2683804
I} 5,600 - 1495739 A3 ] 9,000 247,812 148,512 [} 122.800 1910823 59,823 . 264000 D,2¢9.084 2,903.004
4 6,000 4409738 4332738 s 29,000 247542 1512 H 923,000 428,023 $ 266000 S.740004 2,833,684
[ 0,000 4404738 4,330,718 [ 03,000 FZ K 8,512 [ 2ILIG 1,040,923 a3 02y [} 268,000 3240880 2683004
LI GR.E00 - 4404738 432728 H 99,600 247,802 8,512 H 321,800 9,810,923 LIEXTH] 7 8000 3249824 2503834
] 5,600 4404738 433N 1 09,000 EXI K IH 148,512 [] ¥22.800 ' s 022 . 264000 3,249,004 2,803,204
] 5,000 4404738 4332738 ¥ 93,000 41512 512 [ 123000 35,073 ® 2680000 3249684 2,983,204
10 SR,008  4ADL7E8 4,331,739 "% 99,600 241.50% 148,512 10 921,000 508,023 io L6000 5249084 2,663,884
1" 0,000 44001733 4332728 u 99,000 247812 144,512 it 221,000 [XTNTE] tH 784000 - 9,249,824 EXLERLT]
LH F.000 4401738 4301733 1z 99,000 241512 148,512 12 123,000 05 923 12 269,000 3,245,004 2,883,004
13 66,600 A4DerI8 A ETHY ] 99,000 FZEXIH 148,512 12 123,600 1,840,223 LILNTE] 13 288,000 - 3240884 2580884
1 $5.000 4405738 4332738 “ 29,600 RLIAIH 148512 i 923,000 . 1016823 s80.023 14 268,000 8249084 2,983,804
‘s 60,000 | 440738 4332718 s 93,009 247,512 148,512 15 123,000 3,010,823 2302 1% 266,000 3,240,884 2,003,204
it £0.000 4409733 4332734 18 032,000 [ RTH 49,512 1 122,000 1036922 LIENTE] 1% 266,000 3,240,024 2503.804
SA7 6R.000 6,409,738 - 4332738 17 93,000 2418502 143,512 EH] 123,880 1,810,029 LLENTE ] 7 260,000 3249084 2003804
R 9,000 4401733 4332738 1] 99,000 247502 148,512 18 123,000 1,541,080 853,523 18 256,000 3249884 2,983,804
BT 3,000 T 4431730 4332738 19 92,000 41,892 148,512 1w 1230600 1,011,923 50,023 1 268,000 3240884 FXTEXET]
H 89,000 4401,730 4332738 0 93,000 247592 18512 1] 129006 1011e LLENTA] 20 £68.000 3,749,884 2935804
T £2.000 4451230 4292738 - 98,000 247812 143,512 ] 123,020 1,811,023 #8802 2 268000 3249084 2503824
22 £0.064  A401,738 ° 2332738 FH 99,000 T2 148,512 ez 123,000 1.841,923 sra023 22 264,000 3249684 - 2502004
T 23 0,003 4,431,738 4332738 23 95,000 22 148,512 23 122,000 1601923 pede23 23 266,000 3,249,004 2,983,804
24 62000 A4G1, 738 4332738 24 9,000 247,592 148,512 £ 123,000 1851623 820923 24 258,000 3,249,884 2583204
T 28 $9.000  4ADLTIS 0332738 28 23.4000 247,502 148,512 5 123 000 1,041,023 500,023 25 286,000 3240084 2585884
- 2¢ TEP0L0  aA0vTID 4332338 28 9,000 247,512 18,512 1 123,000 1,511,929 LLEXT] 20 66,000 3,249,884 2,580,204
2r ED,000 - 4400738 £,532,700 27 9,200 HIXTES e 512 27 123000 1811922 LITXT ] 7 260,000 2240680 2,883,004
1 o0 2332738 28 99,069 ELERIH] 148,512 24 123,600 1,011,018 LLLKF T ] 264000 3240004 2580404
[H £8.090 4332738 2% §9.600 247,512 149,512 9 123,000 1,811,023 [TLXT TR 288,000 3249084 2685884
39 EB000 AAD5FI8 A32738 30 96,000 U752 145,842 30 123,000 1,011,623 880,023 30 286,000 3,249,084 2,503,884
" £2,000 4401738 4332738 L] 93,000 urs? 18842 n 123,008 1,011,023 #88,62) 3 266,000 2249824 EXTERLE]
LH] ER.E00 4400738 . 4,302,738 a2z 25,000 FIEEST] 148512 EH 123,000 ie11.e29 LULRF] b33 258,000  R249.8M 2,483,804
3 69,000 4409738 - 4,372.738 33 09,068 247512 18 592 LT 123000 1011023 818023 2 268,000 3240034 2933004
LY £9,600 4 ADSVID 4332038 N 9,008 2471512 40,892 LT] S 123608 1,001,823 s00.023 1] 268,000  3.249.884 2,685,084
s 12,600 £401,738 4332738 133 ¥9,000 141812 "y 82 a8 123,800 1011623 580,523 £ 254,000 3,249,824 2,583,884
2 9,000 &3 4,332,738 2 82,000 UT512 t48,512 n 123,008 1L0ILR2D pE0.623 1Y 68,000 3,249,084 2580084
n €000 SME1,738 4,332,738 LM 89,000 2141512 Ha 2 n 123,000 1.011.822 £10,922 ar 268,000 9,243,084 2,963,804
T 82,000 44016 4332788 1] §h.000 247,812 1ia 52 LT 123,000 1001629 848,923 W pss000 - 3.249,084 2803004
39 .7 E9,000 4401730 © 4332738 0 89,000 247,512 (1113} [T 123,000 1,011,623 8ED 023 3% T FE8000 2240084 2,683 884
(1] £1,000 a01.736 4332738 o 09,000 247,812 148,542 a2 123000 1,011,623 55B.92y - 40 268,000 5,249,884 2,903,884
“ 000 M01,2310 T 4,932,738 1 §9.000 247312 149,842 " 123008 L0922 8E0,823 M) 266,900 3,249,084 2,282,884
Warghl Ketal Kach Figea Sanzal
Pioiact LAs [yos-} . 35 Puoject Lty (yead . CE0 . Paoject Lite fysar) R 3% Fucject Li's yua:) 25
Congtuchon Coet (R} 47865000  Consluction Cosl [Fi) 33014080 Constrsten Cost (Ra) 15088800  Constuction Cosl (R} 25,042,000
Avnon! Banefil (RE) 2951533 Annonf Eeref [Fs) 7,258,924 Asmugl Bons (Rn) 3041.645  Aanuel Borefit (Rs) 1,197,782
AR [N 483% C AAMW . 628% PR X : 1082% ARMN) 4.30%
o WPV (R, dacount relea 1) S18,365 598 KDV (Re, Sacount rale-itN) 12435150 KRV (P, discount ratea 10 4,284,039 NPV {Pls, drcount fetia %) RERILX ]
BC (R, decounl rates1ond o RI7 G (Ra, decounl ralea1ght Qei2 | BT [Fs, Fu B4 BC (Fa, discound mtaw b [ X5
Yoar CoMl Buralit : BG - _Ygar - Cesl Eershi &0 _Nex | _ Benait - 8¢ Yy ol Baral B
1 4T 65,000 42,665,600 ' 32,914,600 : 43,914,000 1 25088000 C 25,089 000 ' 24,642,000 55,644,600
T w0097 2501833 2771533 H TZR%,000° 7758924 7 475,824 2 255,000 041,345 BTES D45 ? 157,000 1,0.782 1640782
3 224,008 2681833 277783 ¥ 2Eho00  RESEIA C radaend 3 235000 AL41.945 2 TESTAS 3 BRTIXTC I NT S A T 1,040,702
L} AL000  2E61E¥3 277151 1 285,000 2758924 PATNAN + 255,090 BCALE4S 2 7RAEMS 1 500 ,080.782 1,600,782
5 T 204000 T 2581833 24N H 285,000 2,750924  FaraR2d4 ) 255,000 341945 2704043 $ FST000  1NRRT02 1,640,782
[ W00 208183 237180 [} 285,000 2758924 7ATLENE L] 255,000 2,041, M5 2784045 4 150,800 1,380,782 1,640,762
y 204,000 25315 21175 ? 205000 1756924 Pa7M24 7 245000 LTALE4S 2785048 r 52,000 4,082,702 1,049,702
] WA00Z 250183 A7HSMD 1 2B5000 1 2758924 2,422,824 [ 255000  3.La1.948 2788948 1 WEROOE 199782 1,040,702
[ 204008 250183 2¥rrs:a @ 204000 - 1750924 AT ® 255,060  ACA1, 845 2708845 ) 52,000 4,002,702 1,040,762
10 WA000  2EM15Y RTITSHY 2] 208,000 R75AB24 Raiieak 10 £55,000 R4 5 2760043 1] 80000 1080782 1,640,702
" 204008 2561,83 2717633 "' 285000 1358024 - P473R24 " 285,000 . Apd1948 2782045 n EELNT S R SR ] H 1,640,782
LEI 284 000 2,981.$3) 237750 12 2E500¢ ° 7.758.024 7473924 12 £55,000 ,E41,945 2. 028.045 12 10,6400 197,702 1645762
3] WCAL000 241535 2SN 13 265,000 PIEO 24 TarLENL 12 /3,600 ¢ ACHILMS 2780457 1) $5R,030 1,180,782 1,640,702
11 4000 RA0LENY 2383 1" 205,000 7,758.824 2473924 14 255000  3C4I 94N 2 RS edd § ML 1,097,782 1,640,702
18 WA008  2ENSAY CAIITSY - s PES.L00  RFS8RT4  7ArREM 15 255,000 3041943 2788045 13 81,000 1,187,782 1600762
113 A 000 S451.8%3 220y s 208,000 175024 T.arAel4 10 255,000 4,041,945 2788045 18 352,030 1980702 1,640,702
7w 204,008 | 2500,533 27717533 17 205,000 7,758,824 rariels tr 35000 L0413 2,760 %45 17 VEREA0 T 1,080,782 1,049,702
(LI FC4.000 - 290153 2777533 1 205000 7258824 7470828 (1Y 255000 MGALES 2 0em%4% 0 18 [EL L KT TR E] 1,049,702
" 24,000 RESTEY 211153 W 265000 NIEA624  rarigas " 255,000 R4, 2760043 19 WSRO 0,182,702 1,605,702
20 FeA000 . RANSN AT 0 205,000 DIEBBI4 PAPISN - 20 2554500 S0A194F 2788048 0 132,000 1300782 1,045,792
2t 4000 © 2935530 2,217,803 ] 205000 7,750820 1ArREeN 2 255,868 041845  27magds 20 1MLM0 Lverted 1,049,732
22 G000 - 2EANSY 2717533 - 22 P53,000  BGA1ENST 2708048 1 VETOS0 1807082 1,042,782
23 04,000 2061531 2,297,5%3 E2 £55.000  041LMY 2FeEMS D ISTOM0 1 0EF,782 104782
KL ee000 B4 271789 24 255000 SRS 2T0BG4S 0 14 18RO hter7e2 [LTERTH
25 204,000 2081533 2¥r7 533 25 55,000 BO4LMS BT7EE04S HH 157,000 1000782 Ve4a,782
H) 204,000  2030,53%  2,717.5%) E B3S.000 B0M4NET 27RG048 8 187,000 107,702 1een 782
8y 206000 2080534 2,717,503 a7 255,000 3000,945 2766445
HJ 204000 2081581 27r7 333 21 §55,000 NOAILE4S 2785045
D] 264,000 2090,500 - 2,777,93) (1] 255.000 043945 2.765,9¢5
33 264,800 ka5 27978509 E1] 255000 - 3C01045 2760045 *
n 204,000 2060533 2717533 n 254,000 30405 2TM94S
EH 2C4.000 C 2041831 27178533 2 255,000 2640045 2,730,945
23 204.060 - REAISI  2717.5%) E3) 255,000 300L945 . 2,766,943
LI 204,000 2B} 27750 n 255,000 3GV @45 2780948
EH 204,006 2,031,533 2777813 [H 253.000 2,040,045 286,945
] 4008 2084.53F 271250 1] 255,000 3445048 27ha a3



Table 1..2.7.2 Cash Flow of Each DAD and

DAD Greup (2/3)

Awmbl {Ghaona) RCRLEE N b Sexhal Mang
Prajech Life tysnd ©o4b  Puciest Life fyear) a0 Proact Lite fear) 89 Pocisct Lite Gyee) 4>
Constiucbon Co#t {Fs} 12,205000 Conalneglion Gesl {Rs)} 48205 600  Corsinglion Cost {Rs) 25,239,000  Conslicton Cost (Rs} 41 710,800
Aot Baoet (Rs) SET.R60  Annuat Bera®L {Rs) 289,449 . Arvrial Barel {Rs) $,532,.38)  Awuat Beret (R} 8.953,348
A (M B7E%  IRA (W} 022%  RAMN 3NN RAN PE TN
KPY (Ry., €3scount 1alea10%) 2,792,277 NPV (R, dscounl 1ale=10%) -5,538.177 - NPV {Rs, Gerount ri'e=10") -10.308 285 KPY (R, fiscounl ra’s=10%) Tareeaesd
AC (Px, ¢acount raes b} 0710 BG(Ra, dacounl teteadlh) 0352  BG {Rs, discount rateaitny 0503 B {Rs, dscounl 1ela=tisd 1629
Yeat Conl Baratit [-2v] Yo Tosl Bazalit 8L _Yew Cest farafit 2] Yex Cost Serafit -t
1 12,265 000 17,165,608 § 19,265.000 18,295,000 ' 25,230,000 15,238 000 1 41,710,000 414,710,000
] 119 830 37289 133280 2 100,000 569,149 289,143 2 284,000 1,522.32) 1,266,383 2 322,000 8,080,356  8.£333E8
3 112,000 457,280 239,262 3 100,600 389,143 209,149 3 284,000 1,532,302 1250303 3 322000 E.0BD,354 4022354
4 119080 987,260 228,250 1 100,808 FLERET] 269,149 4 284,000 1,53238) 1,268,20) 1 322000 © 0060358  €838358
L 119,000 957,260 834,280 5 160,800 ELTREES 200,403 5 4000  1,432.38) 1,266,383 3 322000 0060358 - 8828358
[ 110,030 $L7.280 82240 ) 190,900 LIRS 208,003 € 264,000 1,53238) 1,268,383 [l 322508 960,356 ° 6.8333c8
T 113,000 937,260 833 260 ¥ 420,008 583,149 260013 ? 264,000 1,532,383 1,268,381 7 322,000 8,980,356 8638366
[ 115,000 §57,260 838.26¢ 5 1000 2143 260143 [} 264,000 1,532,383 1,268,383 ] 22,006 £,960,36% 8638368
] 119.009 557,200 833260 1 104,008 369,149 263048 3 264,000 1,532,303 1,260,303 ¢ 222,000 £.980,386 8838364
1 119,004 §57,260 838,200 1w 100,000 263,143 269,149 1 264000 +,$32.90) 1,268,383 10 322,000 8080384 . 6.538,368
1 115,000 952,263 838,260 1" 100,000 30149 260,149 b 2€4.000 1,532,983 1,266,933 1 322000  €.955366 8,838,348
17 119,000 957,260 835,260 2 100,600 369,149 260,142 2 | 264000 4,%32,983 1,204,293 13 32000 - 462388 4838368
[}] 19,000 957,260 p28,260 17 10000 360 142 249,149 13 A0 1532383 1,288,383 13 322000 0.000.354 4,818,068
1 1800 $52,280 p38,260 ] 160,000 FLUREE] 20,149 " 264,600 | 1,312,381 1,280,333 14 322,000 0040384 4628568
1% 5,000 #57,260 038,260 18 100,000 265,149 269,142 s 264,000 1,432,303 1,260,383 18 323,000 H,960,388  8.838.366
ie 112,000 92,282 034,260 18 100,000 366,149 265,149 " 44,000 1432383 1,268,383 1% L0 S95D IR 5838368
14 0 - 6280 238,260 11 100,000 269,149 269,149 "7 64,000 1,522.380 1,760,383 +? 12100 S 68D368 4838368
1] 119,000 §50,2¢8 238,268 18 100,000 369,148 280,149 16 264000 1532363 1,268,243 1] T322,000 80003484 4618068
59 112,000 §57,260 238,260 3] 100,000 ELEREL ] 289,149 "w 264,000 1.832 303 1,268,303 1" 322000 - 6,060,368 8,838,368
20 119,008 957,260 238,262 20 100.000 385,149 209,149 20 264,000 1,532,383 1268382 - 20 222000 6060364  8.4628.3¢4
21 14,000 957,260 238,260 3] 160,004 293,143 269,149 H 264,000 1,532,303 t258302 3 2322000 6560360 8838368
22 119,000 £57,260 835,260 22 109,030 269,143 260,149 22 264,000 1532303 28838 27 27000 | 6.560,34% 0 8,818.364
2 110,000 957,260 229,260 23 100,600 39,148 240,149 2 264,000 1,532,303 1,268,383 © 22 12200 7 6630368 8,830,365
2 116,000 957,260 e 2el 24 100,090 350,149 89,049 - 24 2E4.000  1,532383 1,260,380 © 24 322600 SUSD3E8  B.838.348
25 119,000 §52.2¢0 838,263 25 W 600 340,143 250049 s 284,600 1,532383 1,2633) 25 222,000 4P80.366 - BEBIEE
H 119,000 §31,268 s38.260 26 160,000 358,149 50,149 28 zE4 000 1,332,333 1,26038) 26 322,000 ABS028E 5830368
27 149,000 ¥57.268 s8.260 37 100,000 969,142 260,143 27 204,000 1,532,333 1,284,332 27 222,000  AES036% 6638300
20 149,600 B37.26% 838,260 28 100,000 389,149 FITR LT S 1 ] 204,000 1,532,333 1,260,333 z¢ 22,000 4.680,38 5,638 368
29 £49,000 o17.260 38260 2% 109,660 369,549 FLURTT 1 ] 204000 1,532,583 1,240,343 20 322,000 $.980.355 65308358
LH 119,000 257,260 833,240 11 100,609 369,143 209,149 L 264,000 1,532,302 1268323 3 222,000 8850968 | 6620368
3] §19,000 §a7260 033,280 Rl 140,000 369,143 269.14% n 284,000 1,532,393 1,288,323 3 222,000 8455368 8,638,248
22 M08 057,260 834.280 32 100,000 P49 sa0, 142 n £64,000 1,532,282 1,268,338 2 122000  5.£80.5¢8  0,633.366
83 naote es7.280 2350 33 100,000 14§ 260,149 33 284,008 1,532,382 1,268,583 LR 272400 8080348 0,630.356
M R0 057,240 20280 34 100,000 360,148 260,542 n" 264,006 - 1,532,383 4,269,383 1) 322,000 5,080,368 8634368
35 000 952,240 228,260 3% 100,000 389,143 289,143 EH 284,000 1,502,282 [ELLRLE] EH 323000 650245 B63A3E
a8 1000 057,280 338260 s 160,000 369,148 280149 18 204,000 1,532.303 1,264,353 3 . 22000 E0S0.358 8630360
I 119,008 957,280 38280 - 37 120,000 369,143 250,155 37 204000 0 1,532,383 1,248,503 A7 0 37r000 . B.050,288  8.831350
3 119,000 057.280 230,260 18 150,000 . 39,140 260,148 H 704006 1,532,383 124030 8 322,000 8,650,366 - 8,030.388
3 19,000 957,280 438,260 ° 39 100,508 369,148 289,149 w 204000 1,532,30) 1,268,901 LE] 00T 0.RE036E | 8828348
[T AT X 987,269 838,280 w0 100,000 269,140 200,149 4D 264000 1,530.50 1,268,303 A0 . 322000 0.PEO.34E 8824368
41 CNae00 957,280 830250 At 169,000 369,149 269,499 a“ 204,000 1,532,983 5266,903 - A% - 325000 - B0E03E 9833258
Kad Kocta B Bska’koa
Prgjoct L fyee-h . 40 PicisctUite fyasr] - 43
Corsructon Cost () 23855000 Cocstiction Cosl {Re) 14,182,003
Asnuat 8aef (R} 4,465,579 Annur! Bareft [P} 661024
RA N . . 1h40%  IRAMY ? %% .
NOV (fa., discount raltea i) 10,331,821 WPV (Pa., disounl 1ale=10%) <2ATA 14 :
BG |Re., fiscount rales 15%] 1705, B (Rs, dacounl ratesldn) 4T
Yau Cent BC _Yeu Cosl Bomlit g
1 22.%55.000 -£1.855,300 1 4,180,004 1,480,000 . :
3 321,000 L4588 XT4STR ? 107,008 BEY A28 . BSAM24 i
3 s2H000  4APS87R ¢ &AT4SME 3 107,000 £61.824 0 - 50824
4 31,000 &4E337F L7651 & 107,600 £51.624 554,024
s 000 4498520 AaTASTE 5 107,000 [ 554024
1 225,000 RARSEND AaMSTR [ 167,000 BE1.034 554,024
7 200,000 4455879 4170579 H 107,000 E41.e24 554,024
L] 31,000 443558 LANENC B 107,000 681,024 534,034
9 320,000 04958579 - La74Ere [ 107,000 68i821 554,024
14 31,030 4435810 &7 1 47,000 R 1 TR U
1 JLGOD AAISETE | ATASTE 1] 107,000 I 1IN
12 521,000 . 445587k £ GTLETE ¥ 147,800 651624 §54.02¢
13 3LIE 4435818 "8 [F} 197,000 £81,824 554,024
1] I2RG00 4495878 aTaERE 0 107,000 eSid2d 554,924 s
3 25000 AAGSEPE 4074870 1H 187,000 ESi 024 . 334074
18 321,000 4405579 4074829 11 167,000 €51,024 584,024
w7 3,00 - A AILETE 4074379 17 107,000 51,024 554,824
" 321,000 A4RSE7 . 407481 - 98 107,000 £81.824 554,824
" 1000 AE5EM 4aTEM 1% 1pne0d £81,824 844,824 :
20 GET  AAESSIE 4974570 20 127,000 BE1.824 844,004 '
21 BG30  AARSETR 4SRN 197,000 e41.824 584,024
22 MWLOG  AAGSETE  LT4ETY 22 BRLEE ] 681,024 844,024
(1) 321,000 4,455,570 4745780 23 102,000 581,824 544,024 .
M 3000 4435870 AT48T0 24 192,000 681,824 554,804 X
28 OO0 L ASSSTe 474570 28 162,008 [LIRE] 554,024
n INOC0 LAISETE MAT4SI: I8 107,000 681,824 554,024
134 3TN0 A dRSETE 4N gNe: 27 107,009 661,824 554,024
] SA21000 4405679 M1MASHe S 28 167,000 651,824 454024
9 32,000 AARSSTY 4174879 H1 187,000 681,824
EE 321000 AA5SH) 4751 EE) 107,000 654,824
31 321,000 4495879 aardsi - 1 187,800 ers A24
32 21000 LAY SN ST 12 [EIX-1 0 €81,824
1] 121,008 449 ETE At n 107,890 681,824
LT 321,000 4453570 AT n - +52,630 681324
15 321,000 4R8P0 4,trisd2 L1 - 307,000 81,824
H 1WHND LAPERIY 4TSN L ) ot N £54.02¢
£33 3000 LSBT o A ATASTR tH 307,000 ce1.82¢ 554024
3 229,000 WS SRR ANTASH ] 102,000 41,824 S50
» 221,000 448,879 ATty 0B PLER [1INH L54,02¢
49 $29.000 AL 872 AarasT o LLERT 41024 S502¢
3] 221,000 AAsS870 M7 ] 107,000 [IINEL] LEIR H
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Table 1..2.7.2 Cash Flow of Each DAD and DAD Group (3/3)

Geroup | . Group B Group M

Breaary. G h, Foda, Margl, Kadiocha t Weurg ¥otat, Kich, Sanzal, Ghastna Ghutai Srate, #8 Dad, Samokd, Sakhol, st ak oo
Fogect Lile (o) 4t Pacject Lite {y=21 3 a1 Fiomect Ldg (yea) 42
Corsinciion Cost {15} 143,761,600 Conslustion Coss [Fs) 312,537,600 Construction Cost (s} 137.£40.000
Awoa Beeafit s 22543513 . Awwal Beoa (fis) 35545011 Aanual Bere (R 38857802
R (1) AN AR 1081%  FR{N) 8 69%
NEY (f3., dplount alesif%) 24.562.850 NPV |fs, discount rale=19%) 4656418 WPV (Rs, Escoud 1xfez 10%) -35.210.148
BT (s, discount rafe=10%} 1527 B iR, dscoud ratezIG%) 1045 BAC i, disopund sale< 4R __ 28,
Year Cost Beoeft BEL Tea Cosl . Benghd  _  __BL Yed __E BL
4 HALTEVE0C -143,761 000 1 1ML 9 -143780.000 1 ELTEH00D Q9 143,783,000
z 1,233,000 22,043,543 20915513 Z 170059000 22149513 -147.909.487 2 V0055000 22,149,513 .147.509.487
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Table 1..2.8.f Cash Flow and Economic Evaluation In Scnsitivity
(Case 1: Cost overrum by 20%, 1/2}

Analysis
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Table 1.2.8.1

(Case 1: Cost overvrun by 20% 2/2)

Cash Flow and Economic Evaluation in Sensitivity Analysis
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Table 1.,2.8.1

Cash Flow and Economle Evaluation in Senslilvity
(Case 3: Construction detay for 1 year, 1/2)

Analysis
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Table 1..2.8.1

Cash Flow and Econoniic Evaluation in Sensitivity
(Case 3: Construction delay for 1 year, 2/2)

Analysis
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Table L.3.1  Tinancial Analysis on Typical Farmers

With Project Without Projecl
Unit Value  Croppad Cropped
{Rs./ha) Areap‘()ha} Value (R} Afeap?ha} Value (fis)
Casa-1: Fruit Producer in Small Farm
Income £37.839 186,373
Agricultural Income 2.00 208,830 1.60 157,373
Cereals 4,930 0.20 986 0.15 740
Fruits 131,740 .40 184,436 1.05 138,327
Other Crops 51,020 0.40 20,408 0.30 15,306
Livesiock and Forestry 3,000 3,000
Non-Agricuitural Incame 29,000 29,000
Expenditurg 45000 45,000
Nel income 192.830 141,373
n 1 In £1.458
Case-2: Cereal Producer tn Medium Farm _
incorne ©. 284,320 : $ 200,990
Agricultura! income 6.00 148,328 4.50 114,990
Cereals - 4,930 4.30 23,664 3,60 17,748
Fruits 131,740 0.60 79,044 - 0.45 59,283
Olherciops © 51,020 0.60 30,612 0.45 22,959
Livestock and Forestry 15,000 15,000
Non-Agricultural lncome 136,000 136,000
Expenditurg 210.000 . 210,000
Nel [ncome 74.320 . 40,990
Case-3a: Cereal Producer in Small Farm o :
loceme - §0.296 Do B2
Agricultural Income 2.00 31,296 - 1.50 24,222
~ Cereals 4,930 1.60 7.888 - . 1.20 " 5,916
- Fruits : ' 131,740 0.00 : o 0.00 0
Other Crops - 51,020 0.40 20,408 0.30° . 15,306 .
Livesiock and Forgstry © 3,000 . 3,000
Non-Agricultural Income © 29,000 29,000
© Expendituie 45000 - 45.000
Net lncome 15,298 ¢ ©og.222
Increment of Net lacoms L0740
Case-3b: Cereal Producer to Vegetable Producer in Small Farm D -
Income o : - 106,384 : §3.222
Agricultural Income ‘2.00 0 - 77,386 - 1.50 -~ 24,222
Cecea's 4,930 .0.80 2,958 1.20 5916
Fruits 131,740 0.00 0 0.00 0
Other Crops £1,020 1.49 71,428 0.30 15,306
Livestock and Forestey 3,000 3,000
Non-Agricultural income 29,000 - 29,000
Expendityre 45.000 - 45.000
et Ingoma 61.386 | og.222
increment of Net Incomig - 53,164
Case-3c: Cereal Producer to Fruit Producer In Small Farm o .
Incomq : ' o 203,250 o ©B3.2pe
Agricultural Income _ : : 2.00 174,250 © 1,80 24,222
. Cereals : o 4,930 0.60 . 2,958 120 5916
" Fruits 139,740 1,20 - 158,088 0.00 0
" Other Ceops o 51,020 0,20 10,204 0.30 " 15,306
- Livestock and Forestry 3,000 3,000
Non-Agricultural Incore 28,000 28,000
Expendilure 45.000 45.000
Net Income 158.250 6.222
Increment of Net income 150.028




	ANNEX L PROJECT EVALUATION 
	Table of Contents 
	L.1 INTRODUCTION 
	L.2 ECONOMIC EVALUATION 
	L.2.1 Basic Assumption 
	L.2 2 Benefit on Agriculture in Specified Beneficial Area 
	L.2.3 Benefit on Wafer Supply in Specified Beneficial Area 
	L 2.4 Benefit on Groundwater Recharge in Unspecified Area 
	L.2.5 Benefit on Flood Control 
	L.2.6 Economic Cost 
	L.2.7 Results of Economic Evaluation 
	L.2.8 Sensitivity Analysis 

	L.3 FINANCIAL EVALUATION 
	L.4 SOCIAL IMPACT ASSESSMENT 
	L.5 ENVIRONMENTAL CONSIDERATION 
	L.6 CONCLUSION 
	Tables

	Table L.2.2.1 Economic Price Structure and Wheat, Urea and DAP 
	Table L.2.2.2 Net Production Value and Farm Income of Main Crop 
	Table L.2.2.3 Unit Production Value of Crops in Each Beneficialy Area 
	Table L.2.6.1 Economic Project Cost of Each DAD 
	Table L.2.7.1 Annual Benefit of Each DAD 
	Table L.2.7.2 Cash Flow of Each DAD and DAD Group 
	Table L 2.7.3 Results of Economic Evaluation of Each DAD 
	Table L.2.8.1 Cash Flow and Economic Evaluation in Sensitivity Analysis 
	Table L.3.1 Financial Analysis on Typical Farmers





