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CHAPTER 5 THE PROJECT

OBJECTIVES

The productivity of land in the Study Area 1s low and farmlng is
unstable, even though ifs land resources are rich,.due to the
following factors that prevent the agricultural development in and
around the Study Area:

a. Shortage of irrigation water
b. Poor irrigation systenm
c¢. Poor farming system

d. Non-improvement of marketing system

The Project is formulated with the intention of improving the
living standards of the farmers in the Project Area by introducing
the irrigation farming system and improving the marketing and
transportation systems In oxder to cope with the above troublesome

factors.

The proposed development plan will become the model for the
further'agricultural development schemes in the arid zones of

Baluchistan and other similar areas.

PROJECT FORMULATION

Baslc Development Concepts

This irrigation development plan is formulated on the basis of the

following basic development concept:
(1) Groundwater Development Plan

. The development of the moving groundwater has the top
priority. However, the development of the stagnant
groundwater is also considered in the case of no moving
groundwater resources around the possible ilrrigation

developuent area.



(2).

(3)

(4

Land Uge Plan

The irrigation development arecas are selected ih the_

.areas as near the proposed well sites as possibie.

The area to be covered by the groundwater comlng from a

well becomes one farm-unit im the irrigation area.

The poorly drained areas are excluded from the

development areas.

Irrigation/Drainage Plan

The irrigdtioﬁ.facilities with less expenslive operation

and maintenance costs and simple operation are designed

in view.of the future farming system.

Less-water—use lrrigation system is considered.

The conveyance of irrigation water 1is designed with Iined
open canals in consideration of the blg water loss from

un-lined canals.

‘The flood control agalngt the discharge from the entire

.basin is not considered. The dralnage in the areas is

studled at the farmland level, focuslng on .the proposed

farming conditions.

Village Improvement Plan

a.

In consideration of the advancement of the liviung
standards of villagers, the improvement of the connection

roads as well as farm roads is considered.

The dOmestic'wéter supply facilities are planned in
coordination with the irrigation plén.
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¢, The electricity supply system is planned in consideration
" of cheap power for pump facilities'énd'imprbvemeht of
‘1living atandards of the villagers.

(5) Agricultural Development Plan
a. To introduce less-water-use lrrigation farming.
b. To reinforce égricultural extensidn gervices,

¢. To diversify the crops, to stabilize crop production, to

imprové cropping intensity and to increase crop yleld.

d. To select crops suitabie for the area In consideration of
the followling:

. Higher marketability
.'Higher'produdtivity
. Higher farm-gate price

. Lower transportation cost
. Easier cultivation

. Traditional crops

Selection of the Project Area

Based on the results of aerial gamma-ray spectro'prospecting,'well
tests, selsmic prospecting, field investigations of existing wells
and analyzed present groundwater balance, four (4) areas, QT-D and
QT-E in Quetta Area and KL~B and KL~C in Kalat Area, are selected

as the Project Area (FIG 5.2.1) in consideration of the following:

Soil capabllity
Gradient of land

!

Existing flood stream areas
Extenslbility of the Area
Accessibility to the Area

!

|

Susceptibility against inundation or erosion
Water quality
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These selected areas will.have high potentials for agricultural

development as well as groundﬁater.develdpment, and are expected

to become a model of the agricultural development gchemes In the

gimilar areas.

Groundwater Development Plan

(1) General

(2>

As described in 4.2.2, Chapter 4; the groundwéter developﬁent
in'ﬁhe:northern part of the Quetta Area should be cérefully
studied due to its present over~ﬁtilization from the
viewpolnt of the water balance in the entire watershed.

There will be no specific problem against the groundwatef
development in other areas due to its 1nsufficient

development progress at present.

On the basis of finalized possible yield and groundwater
veins, the groundwater development plan 1s prepared im

coordination with the farm management and irrigation plans.
Determination of Design yield

As described in 4.5.2, Chapter 4, KI~JICA-1 test well
drilling iﬁ Vein A of the Kalat_Area could not obtain good
results. In KL-JICA-2 in Vein B and KI~JICA-3 in Vein C of
the Kalat Area, test well drilling could ohtain g6od |
results. The tentative water sampling tests and ﬁqmp tests

show the exlstence of aquiféré in these two Veins. The final

_pumping tests fé; theSe_test holes show the specific capacity

of 17 m3/d/m at XKL-JICA-2 and 78 m3/d/m at KL-JICA-3,
respectivelj. The groundwater development of Veins B & C
will be hopeful only in‘théir northérn_p3rts, Judging from
the cutting samples; electric logs and éxistiﬁg electrical

survey data., Also the teﬁtative,water_éampling_;ests of

: QTQJICA~1 in Vein E and QT—JICA¥2 in Vein D show the

existence of aquifers and now thé reaming for 10" casing are

being undertaken.



The design yleld from the groundwater development in the
Project Area 18 tentatively estimated baged on the available
data as shown in TABLF 5.2.1.

TABLE 5.2.1 ESTIMATED DESIGN YIELD

(Unit: 1/sec)

Area QI-D QM-  KL-B KL~  Total
Vein : D E B c
No. of wells &/ 4 5 4 3
Unit Yield 15 53 s s

Total Yield 60 35 20 45 150

1/ including four test wells, one’ for each area.
E/_ expected from water sampling test.

Thé &esign yields in the respective veiné are checked from
'thé‘viewﬁoints of water balance based on the estiméted
preéénﬁ water balance shown in TABLE 4.2.1. The results of

the analysis show that there will be stiil surplus in all the
veins as shown in TABLE 5. 2.2.

- TABLE 5.2.2 WATER BALANCE WITH PROJECT
(Unit: m3/day)

Ttem _ QT-D QT—E - KL~B KIL-C
1. Yearly Réchérge 4,679 i7,111 78,971 65,884
2. Present Un-used 4,632 16,853 57,829 64,651
" Croundwater
3. Design Yierdd/ 3,888 1,620 1,296 2,916
4. Balance 744 15,233 56,533 61,735
5.

4/1 (%) 15.9 89.0 71.6 93.7

1/ 18 hour pump operation per day



(3)' Deslgn of Well

. The production wells In the reépective Projéct Area are

determined as follows:

S : . IR . o
Eﬂ{‘“_ éé; | %%g_ Area x (m) y (m) Total (m)
% Qr-D 150 100 250
- QT-E 100 100 200
. 1/4" & 1/8"  gm-p 150 100 250
o - KL-C 200 100 300
_Casin§ Plpe

Note: 1, The total length of
strainer pipes (mild
.Reaming steel ‘slotted pipe)
18" for each well is
tentatively set at
50 m. -

=

JI
2. The casing pilpe (46™)

: : : , for the bedrock
gection 1is not
> : Drilling considered at this

g . moment.
7- ]
/7

B




5.2.4 Land Use Plan

The Project Area covers QT-DP and QT~E Areas Iin the Quetta Area and
¥X1L.-B and Ri~C Areas in the Kalat Area.

Each Area has tube wells at iantervals of about one kilometer.
Depending on the actual water discharge from every tube well, one
fﬁrm unit of irrigation_development.area should be determined_
aﬁéordiﬁgly. Tt is estimated to be 5 — 15 ha based on the results
of'weli tests.

Land use of one unlt is as follows.

1. site for a tube well
2. site for a farm pond
3. vegetable field and orchard

4, canals and farm roads.

The proposed connection road system that connects each farm unit
and provides the access to the national or provisional road will
improve the transportation conditions for agricultural input

materials and products.

L
|
-~



5.2.5 Irrigation/Drainage Plan

&h) Irrigatidn Requirements
1) Procedures of Estimation

Irrigation requirements ate determlned by multiplying net
irfigatiop requirements- (crop water requirements minus

: .effebtive rainfall) by irvigation efficlency. The crop
water rééuirémenfs are,calhulated using. the
"Blaney-Criddle Héthbd?l/ ag shown below on the basils of
humidity, wind and sunshine data, since this method is
most:widelyfused for other projects_in the Province,
Climatic data used for the Study are obtalned from the
nearést'meteofoiOgical stations located at Spezand for
the Quetta Area and at Kalat for the Kalat.Area.
Calculation procedure is shown In FIG 5,2.6.

ETerop = ke x ETo

cTop evapotranspiration (erop water

-

vhere, Echop

requirements) (mm/day)

ke = crop factor

ETo = reference crop evapotranspiration
estimated with Blaney-Criddle method
(mm/day) '

2) Crop Water Requirements (ETcrop)

ETo 1s estimated using "Blaney Criddle Method” as shown
in TABLE 5.2,.3.

i/ FAOIIrrigation and Drainage Paper 24 "Crop Water Requirements”, Rome
1977 '



TABLE 5,2.3 ESTIMATED ETo
' ' (Unit: mm/day)

Area.  Jan Feb ‘Mar Apr May. Jun Jul Aug Sep Oct Nov MDec
Quetta 0.9 1.0 2.0 4.5 6.0 7.7 7.2 6.7 5.2 4.2 1.7 0.8

Kalat 0.8 1.1 2.0 4.0 5.3 7.5 6.6 6.1 4.8 3.6 2.5 1.2

ETcrop is likewlse estimated as showa in TABLE 5.2.4.
Detdils of the estimation are ‘show in APPENDICES.

TABLE 5.2.4 ESTIMATED ETcrop
(Unit: mm/day)

Area :Jaﬁ Feb Maf_ Apr May Jﬁn‘ Jul Aug Sep Cet: Nov Dec

Quetta 0.1 0.1 -0.7- 2.6 3.7 5.0 3.6 4.6 3.7 1.8 0.4 0.1

Kalat 0.1 0.1 0.7 2.1 3.6 4.5 4.3 4.8 2.9° 2.0 0.9 0.2

3) Effective Rainfall

According.to thé existing.prdjgcts and'ﬁrévioﬁs réports
‘on agricultural development in West Baluchlstan, the
concept of-effédtive rainféll is rarely involved.
.However, the.agiiculture in thé_Study Area.basically
depends on the_precious rainfallﬂ_ The gowing season,
March to April, belongs to fhe'raiﬁy season.
Consequently, the concept of effecrive raiﬁfall is
~ introduced in the irrigatioﬁ plan of the Project.

a...Depen&éble.Raiﬁfail

Crop water requireﬁenté aré fﬁlly Orupértly _
suppleﬁented by rainfall. However, rainfall for each
period varies.from year to year. 'Therefore, thé
level of dependable rainfall has to carefully be
selected. In the Project, the annual rainfall

probability of 80% (say 4 out of 5 years) 1s adopted,



Deﬁehdable annual rainféll 1gs divided into dependable
monthly rainfalls based on the mean monthly/annual.
"rainfall ratio computed using long term observation
data,

b. Effective Rainfall

Some of the rainfall may be lost due to runoff,
percolation and evaporation. So that, effectlve
rainfall which can enter and be stored in the root

zone is to- be estimated.

Effective rainfall can be estimated with the
evapotranspiration/précipitation_ratio method
recommended by FAO, The estimated effective monthly
rainfalls are shown in TABLE 5.2.5.

TABLE 5.2.5 MONTHLY EFFECTIVE RAINFALY,
(Unit: mm/month)

Area Jan FeB Mar - Apr May Jun Jul Aug Sep Oct Nov Dec Total

Quetta 15;4 _1'3.4'13.7 - - - - - - - 42.5
Kalat  16.1 13,9 11.5 - - - 12,5 - - =~ - - 54,0

|
|

4) Net Irrigation Requirements

Net irrigation requirements (crop irrigation requirements
winus effective rainfall) aré determined as shown in
TABLE 5.2.6. The waxlmum net water requirements are

5.0 mm/day ian June in the Qﬁetta Area and 4.8 mm in
August in the Kalat Area.



TABLE 5.2.6 NET WATER REQUIREMENTS
' ' (Uatt: um/day)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

guetta

ETerop 0.1 0.1 0.7 2.6 3.7 5.0 3.6 4.6 3.7 1.8 0.4 0.1
Effective Rainfall - 0.530¢.50.4 - -~ =~ ~ = ~ -  ~ -
Net Water

Roquirements T - 0.3 2.6 3.7 5.0 3.6 4.6 3.7 1.8 0.4 0.1

Kalat : ) . .

ETcrop 0.10.10.,72.13.64.54.34.82.92.00.90.2
Effective Rainfall 0.50.50.4 - - -~ 0.4 - = ~- ~ ‘=
Net Water : ’ ; : ;
Requirements - 0.3 2.1 3.6 4.5 3.9 4.8 2.9 2.0 0.9 0.2

' 5)

Irrigation Requirements

Irrigation requirements are finally determined

considering the irrigation efficlency (EL) which consists.

of field canal efficiency (EB) and field application
efficiency (BEa). The irrigatidn’efficiency has a great
effect on the quantity of irrigation water, the capacity

_of varicus irrigation facilities and project cost,

Field canal efficiency is set sufficiently at 85% for the
concrete—lined open canal. Field'application efficiéﬁdy
for the bagln system is generally'des{gnéd_at the level
of 80 to 95% in the field. In the Project, the
efficlency 1s set at 90% in consideration of the field

“conditions and farming practices.

‘Therefore, the irrigation efficiency (Ei) is determined

as follows:
Ei = Eb x Ea = 0.85 x 0.90 = 0.76 = 0.75

The irrigafiou requirements (gross duty of irrigation

water) can be computed from the following equation:

5-11



« 10 x ETecrop x A

Q 3.6 x Bl »
where, @
 ETerop
Ei
Ti
A

Ti

The operations of

Irrvigation

Cfop water

Irrigation

Irrigation

Irrigation

requirements (1/sec)
reqdireménts'(mm/day)
efficlency

time (hr)

area (ha)

punp facilitles and irrigation

facllities are set at 18 hré and 8 hrs a day,

respectively.

Irrigation Interval 1s set at 5 days

considering readily avallable moisture of soil and the

actual interval adopted in the Study Area at present.

The_acréage of a farm-unit is set at 10 ha as a model.

Tﬁérefore, ifrigation requirements in the:Stﬁdy Area for
10 ha farm-unit are estimated as shown in TABLE 5.2.7.

TABLE 5.2f7 IRRIGATION WATER REQUIREMENTS

Ti

~ ETcrop  ' A Q
Area mfdayy B (ha)  (hr) (1/sec)
Quetta 5.0 0.75 - 10.0 18 Q18 = 10.2
5.0 0.75  10.0 8 Q8 = 23.1
Xalat 4.8 0.75  10.0 18 Q18 = 9.9
4.8 0.75 8 Q8 = 22.2

10.0

(2)

Irrigation Methods

Irrigation methods are categorized as follows:

Surface irrigation

Drip irrigation
Spray irrigation

Border method
Contour diteh method
Basin method

Furrow method

—

Sprinkler method
Perforated pipe method



(3

-The basin method is propoéed in.the Pfoject.consideriﬁg'the

£oliowing characteristics:

a. Border method and furrow irrigation need a large quantity

of irrigation water.

b, The perforated pipe method is disaﬁvéntageous due to lack
of uniformity in distribution, resulting in irregular
irrigatioa_efficiency and salt accumulation, although

this method is construqtéd at feiativeiy low cost.

¢c. Drip and sprinkler irrigation with fixed facilities is
not practical for cultivating vegetables and fodder
cCrops, since frequent planting and plowing are required,
‘Although drip irrigation is the most water saving method,
the construction cost is relatively high.

d. Although the bésin_method is envisaged to réquiré large
amount of 1frigatibn'wafef geﬂerally,'w&tef saving would
be expected due to the good experiences of the Farmers.
'Because the method iq widely adopted in the Study Area.
And also the soil tn the Study Area belongs to silt range
with lower permeability of 10-53 --_10"6 ft/min.

Drainage

The farmers are utilizing irrigation water to the maximum
extent in'the tradiiional cultivation.“Sailaba“ under the
severe conditions of 1imited water resources. Annual
rainfall in the Study Area is approx. 200 m and 1its inténsity
is low. .Therefore, no.exiétiﬁg drainage facilities exist in

the Study Area.

In consideration ot the soil conditions and irrigation method
proposed in the Project the excess discharge from the pump
which might happen due to the mis~operation of pump or
mis—watering to the fleld will not affect the cultivation.

As a result, no drainage faclllty is cbnsidered in the
Project.



(4) Irrigation Facllity Plan

'y

2)

General

'Iffigatidn:sjetem which ls composed of fecilities from a

farm pond to the farm 1s divided Into the following three

categories:

.'Farﬁ'pond
. Irrigation canal
. Other anclllary facilities

A fefm—uﬁit is set'at 10 ha (24.7 acres) as a model. The

farm-unit and water management block 1s shown on

FIG 5 2.4.
Fafm i’ond

Farm pond aims to ‘make water management flexible on the
field. Actually, a farmer explained that he made a farm
pdn& to reduce his watering time. And also as more
importent reasdﬂ,‘he quoied the storage of vater is
neeesearf because of undependable water resources and

power:eupply.

-a, Capacity

Capacity of a farm pond is calculated with the

'following formula.
V= 3.6 x Qp (TL - T2)

Capacity of farm pond (m3)

ﬁhere, v =
Qp = Discharge of pump (1/sec) _
Tl = Operating time of pump facility (hr)

T2 = Watering time in the field (hr)



Area  Qp (1/sec)  TL (hr) T2 (ha) V (m3)

Quetta 10.2 18 8 367
Kalat 9.9 .18 8 35

b. 'Sﬁructufé of Farm Pond

There are several types of structure guch as brick
lining, reinforced concrete, concrete lining and

rubber sheet lining.

From.the viewpoint of workability, durability and
availability of materials, it is proposed that the

farm ponds have brick linings with mortar surfacing.

An inlet chamber and ocutlet words of pond is
installed at each farm pond.

3) Irrigation Facilities
a. Main Canal

From the viewpoint of durability, cost, and
availability of materials, bpen.canal system is
planned. Among the séverél canal types such as
concrete flume, mortar liﬁing, wet-masonry, and earth
flume, mortar lining type is adopted due to 1ts cost,

workability, less conveyance problems, ete.

The design discharge 1 Q = 23.1 l/sec for 10 ha farm
unit and the average canal gradient is 1/300 to 1/500.



b. Secondéry canal

The secondary canal that conﬁey the ifrigation water
directly to the field from mailn canal is of earth
lining, because of the cost and reformability of the
field. The conveyance loss sill be decreased because
the soil belongs to silt with low permeability. The
design discharge in Q = 5.8 1/sec.

&) Angillary Facilitles

As the ancillary facilities, the following structures and

works are planned.

- Farm roads

to access to the. farming plots

.= Turnouts
to distribute irrigation water from the main canals

to the secondary canals

- Culverts

at the farm road croasing points

-  Land levélling _ _
Land levelling inclﬁding grével removing works is
benefitable to increaée and keep the field
application efficiéncy wifh.maﬁing the water reach
the far end of the basin unifofmly.

3.2.6 Village Improvement Plan

In pérallel with the itrigation devélopment, the bhasic
infrastruétures to improve the Project Area shall be constructed
by the Project. Conmnection roads and farm roads not only provide
transportation of agriéultural products but'also improve the
communidatibn'with other areas. Electricity supply to the tube

wells provides easy extension of electricity to rural areas



avound the Project Area.' The extracted groundwater for frrigation
also can be used as safe water for the farmers. In the Project,
connegtioﬁ roads as the access to the Project Area from existing
‘Provincial/National roads, installation of electficity feeder
‘lines to the tube wells and the water tanks for domeétic use are

planned.
{1} Connection Road

The connection roads connect the exlsting Provincial/National
roads with the_?foject Area for the dgricultﬁral activities.
They are aligned also to connect all the tube wells in the
Project Area_and'désigneﬁ"as.a7grav§1—§aved road with 3.0 m
effective width and a right of way of 10 m width which.
facilitate water runoff and avold ponding and deterioration
of the roadrsurface. .The length of connection roads for each

Project Area 1s as folliows:-

TABLE 5.2.8 LENGTH OF CONNECTION ROAD
' ' (Unit: km)

“Area Length o Cohﬁection

QT-D 9.0 National Highway No. 55 and 25
QT~E 5,0  Provincial road '

Ki-B 8.5 Provineilal road and District road
KL~-C 4.0 District road under improvement

Total 26.5

The farm roads, a part of on—farm facilitiés, are diverted
from the connection roads. It is planned that the farm roads-
will also be used as the access roads during the construction

works,'

At the crossing with'the Wadi (drain), a submersible-type
cross structure is planned. At the crossing with irrigation

canals, reinforced concrete culverts are planned.



(2) Electricity Feeder Line

 The extension of existing alectricity feeder lines with

11 KVA 1s required in order to supply proposed tube wells
with eiectricity;- Alignment of the feeder line extension 1is
pianned to run in parallel with the proposed connection
roads. The length of the required feeder line extension of

each Projéct Area is estimated as follows:

TABLE 5.2.9 LENGTH OF ELECTRICITY YEEDER LINE

Area Length
QT-D : 2.5 km
QT-E 3.5 km
KL-B :r 10.0 km
CKL-G o 6.0 km
Total , : 22.0 km

Each tubé well is supplie& with electricity from these feeder
1ines through proper installation of a transformer and
sWitch/meter panel. The feeder_liﬁe'extension and other
facilities required shall be designed in accordance with the
standard/specification of WAPDA.

(3) Communal Water Tank

No facilities of rural water supply, such as supply and
service taps are'planned. For the domestic use, a communal
water tank for each tube well will be sufficient and the
amount of domestic water consumption is quite a few compafed
with_irfigatibn water réquireﬁents.‘ The reﬁuired communal

water tanks are included in the irrigation facilities.
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5.3 PROPOSED AGRIGULTURE DEVELOPMENT PLAN

5.3.1 Agricultural Production Plan

Ay

(2)

Cropping Pattern

Regarding soils in the.Projéct.Area, there will be no
limitation in selecting crdps, because solls in the Project
Area is generally silt in texture. However, various other
factors such as expected future demand of crops, labor
distribution for cultivation and transportafion to the market

have to be considered in the planning of a cropping pattern.

The proposed three-year rotation cropping pattern of
vegetables and orchard 1s prepared in consideration of the
above factors and the data available in the Agricultural
Extension Offices through discussions with the staff of the
sald offices. As the intercrops of non—beariag apple
orchards, alfalfa, onion and potato are 1ntroduced

(TABLE 5.3.1).

Qutline of Cultivation Method

Generally, land preparation will be carried out by tractors.
Making levee is performed by animals while other farmworks
are done by manpower. The reason is that main crops are

vegetables which require intensivé farming works.

Onion, potato and alfalfa will be cultivated as intercrops in
apple orchard during the first five years of apple growing.

Agricultural input materials by crop are shown 1n TABLE 5.3.2.



TABLE

5.3.1 CROPPING PATTERN

Cropping

First Year

Third Year

Pattern Second Year
(100%) (80%) (100%) (80%)
Quetta - Onion Cuain, Turaip Peas, Cabbage
- Potato Broad B, Turnip Tomato, Cabbage
(100%)  (80%)
- Chillies, Carrot Okra, Broad B, Cucumber, Radish
{80%) (807> (8072)
- Apple (Alfalfa) Apple (Alfalfa) Apple (Alfalfa)
~- Grape Grape ' Grape
Kalat -~ Onion Cumin, Radish Tomato, Brbad'B.
- Potato Carrot, Turnlp Broad B., Cabbage
(80%) (80%) (80%)
- Apple (Onion)  Apple (Potato) Apple (Onion)
- Grape Grape _ Grape ~




TABLE 5.3.2 AGRICULTURAL INPUT MATERIALS BY CROP (per ha)

Cropa Seed ge;télizer Compost Labor
~p~ g) (t) (hr)
Onfon 12.5 kg 150-150-150 " - 10 1,949
Potato 1,865.0 " 225-150-113 10 1,397
Peas 70.0 " DAP125, U250 5 1,551
Carrot 5.0" : DAP125, U250 5 2,124
Turnip 2.5 " ~ DAP125, U250 5 1,271
Radish 5.0 " 113-113-93 5 1,344
Cabbage 1.8 " 113-175-188 5 2,184
Broad B 100.0 " DAP125, U250 10 1,841
Cucumber 1.5 " DAP125, U250 5 1,451
Tomato 25,000 plants 9225-150-150 5 2,648
Okra 5.0 kg DAP125, U250 5 1,366
Chillies 5.4 37-58-63 5 2,461
Cumin 30.0 " 113-113-93 5 506
Alfalfa 30.0 DAP25, UEAL00 - 605
Apple 178 trees 225-150-150 10 4,682
Grape 918 trees 300-225-150 10 4,689

Notes: U = Urea, DAP = Diammonium Phosphate
{3) Target Yield by Crop

Target yleld for each crop 1s set as 1isted in TABLE 5.3.3.
These target ylelds will be attalned only on the conditions
that the irrigation water be properly utilized and that the
advanced agricultural techniques together with the higher
yleld varieties be introduced in accordance with the
instructions of the Agricultural Extension Offices in

regpective Tehsils,

The target year to attain the target yield of the vegetables
is8 determined to be three years after the Project completion
year. While orchard takes elght to ten years to reach the

full development.stage; elght years for grape and ten years

for apple.
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(4)

The premises above-mentioned are determinéd'through
discusslon with Department of Agricultural Extenslon Office.

Agrieultural Production

The Project will enable the entire proposed area to bhe
irrigated adequately when completed and will allow the
agricultural production of the Area to be increased sharply
with the cropping intensity being raised from present 100% to
160%,

The anticipated stable irrigation water supply will raise the

efficiency of investment in the form of agro~chemicals and
fertilizer to result in bringing the synergy effect to

agriculturél:productions.

The expected production from one farm-unlt (assuméd to be 5,
10 and 15 ha) in the Project Area both in Quetta and Kalat
Areas 1s as follows (TABLE 5.3.4):

5 ha 10 ha 15 ha

Area

Vegetables TFrults Vegetables Frults Vegetables Fruits
(t) (e (t) () (t) (t)

Quetta
Kalat

106.5 19.4 213.3 38.8  319.8 58,2
88,9 31.0 177.8 62.0 266.7 93.0




TABLE 5.3.3 DEVELOPMENT OF TARGET YIELD

(Unit: t/ha)

VEGETABLES
Crops 1st Year 2nd Year 3rd Year
Ondon 10.2 13.6 17.0
Pot:ato 9.0 12.0 15.0
Peas 6.6 8.8 11,0
Carrot 10.8 14.4 18.0
Turnip 10.8 14.4 18.0
Radish 9.0 12.0 15.0
Cabbage 10.2 13.6 17.0
Broad B. 6.0 . 8.0 , 16.0
GCucumber 9.0 12.0 ' 15.0
. Tomato 10.2 13.6 17.0
Okra 8.0 10.0 12.0
Chillies 4.5 6.0 7.5
Cumin . 0.5 0.6 0.7
Alfalfa 20.0 26.0 30.0
ORCHARD
Crops 3rd 4th  5th 6th 7th  8th 9th 10th 11th year
Apple - - 1.8 5.4 9.0 14.4 16.2 18.0 18.0
Grape 1.3 3.8 6.5 10.4 1i.7 13.0 13.0 13.0 13.0




TABLE 5.3.4 AGRICULTURAL PRODUCTION BY DEVELOPMENT AREA

5 ha : 10 ha 15 ha
Area Cro Yield/h?
‘ (t/ha)t! pAcreage Product Acreage Product Acreage Product
(ha) () (ha) (t) (ha) (E)
Quetta Ontion 17.0 0.42 7.1 0.84 14.3 1.26 21.4
Potato 15.0 0.42 6.3 C0.84 12.6 1.26 18.9
Peas 11.0 .83 9.1 1.66 18.3 2.49 27.5
. Carrot 18.0 .42 7.6 0.84 15.1 1.26 22.7
Turnip 18.0 0.83 14.9 1.66 2%.9 2.49 44.8
Radish 15.0 0.42 P ) 0.84 12.6 1.26 18.9
Cabbage 17.0 0.83 14.1 1.66 28.2 2.49 42.3
Broad B. 10.0 0.42 4.2 0.84 8.4 1.26 12.6
Cucumber 15.0 0.42 6.3 0.84 12.6 1.26 18.9
Tomato 17.0 0.42 7.1 0.84 14.3 1.26- 21.4
Okra 12,90 0,42 5.0 0.84 10.1 1.26 15.1
Chillies 7.5 0.42 3.2 0.84 6.3 1.26 9.5
Cumin 0.7 0.42 0,3 0.84 0.6 1.26 - 0.9
Alfalfa 36.0 0.50 15.0 1.00 30.0 1.50. 45.Q
Sub Total 106.5 213.3 319.8
Apple 18.0 0.63 11.3 1.26 22.7 1.89 34.0
Grape 13.0 0.62 8.1 1.24 16.1 1.86 24,2
Sub Total . 19.4 38.8 58.2
Total 8.44 125.9  16.88 252.1 25.32 378.0
Kalat Onion 17.0 1.03 17.5 2,06 35.0 3.09 52.5
Potato 15.0 0.76 11.4 1.52 22.8 2.28 34.2
Cucumber 15.0 0.50 7.5 1.00 15.¢ 1.50 22.5
Radish 15.0 0.50 7.5 1.00 15.0 1.50 22.5
Carrot 18.0 0.50 9.0 1.00 18.0 1.50 27.0
Turnip 18.0 0.50 9.0 1.00 18.0 1.50 27.0
Tomato 17.0 0.50" 8.5 1.00 17.0 1.30 25,5
Broad B. 10.0 1.00 10.0 2.00 20.0 3.0 30.0
Cabbage 17.9 0.50 8.5 1.00 17.0 1.50 25.9
Sub Total 88,9 177.8 266.7
Apple 18.0 1.00 18.0 2.00 36.0 3.00 39.0
Grape 3.0 26.0 54.0
Sub Total 21.0 62.0 . 93.0
Total 7.99 109.9 15.58 239.8 23.37 3592.7

1/ Yield/ha: wmarketable quantity
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5.3.2 Supporting Servilces

The agricultural extension service in the Project Area is at
present unsatisfactory despite the fact that lts activities have

been strengthened in recent years.

The enlargement of staff and provision of vehicles for the
extension offlces are Indlspensable for the intensification of

agricultural extension services to a large extent.
Furthermore, the provision of sufficient number of irrigation
technicians 1s prerequisite to the success of irrigated

agriculture to be introduced under the Project.

The reqdired number of agricultural irrigation staff is as follows:

.

Hastung Tehsil Agricultural Extension Office
Kalat Tehsil Agricultural Exténsion Office

One water management specialist
One orchard cultivation specialist

One vegetables cultivation speclalist



5.4 INFRASTRUCTURE FACILITIES PLANNED

5.4.1 Groundwater Development Facilities

One tube well is installed in each farm unit éonsidering the

groundwater development potentlality.

(1) Borehole

ao.

Borehole Depth

The depth of a tube well is determined considering the
following items:

1. Depth of the water—bearing zones

2. Aquifer thickness _

3. Screen length required for producing the design yield
of water '

4. Length of pump housing, blank casing, bail plug, etc.
Borehole Diameter

The construction of a tube well starts with small
diameter as a pilot hole for 1ithology and electric
logging aﬁd water sampling. After getting the good
conditions, the hole is reamed to bigger diameter hole to
accommodate a pump-housing casing that will allow easy
pump and screen installation and uniform placement of
gravel screen. The construction cost is estimated on the
condition of 7-7/8" for pilot hole and 18" for production
well.

{2) Tuabe Well

The proposed tube well structure 1s planned as shown in

FIG 5.4.1 in consideration of several elements such as

pump-housing casing, blank casing and well screen,



(3) Pump

a,

Pump type

Comparing a vertical turbine pump and submersible pump,

the submersible pump 1s selected for the followling

reasons.

i. In general, borehole diameter required for a
- gibmersible punp is smaller than that for a turbine
pump for the same discharge, resulting in lower
initlal cost. '

ii.  Simple installation in the tube well without
-sﬁecial tools or equipment, resulting in less

maintenance problems.

1ii. More economical operation because of higher

efficiency.
Pump Capacity
Design yield, pump head, pump elevation should be

determined based on the actual punping test results at

the pfoposed site. In the Project, the following six (6)

‘cases are considered:

Pump Head (m) Discharge (1/sec)
100 5
10
15
150 5
10
15




(4)

(5)

Pump House

The pump house 1s conmstructed to protect pump machinery and
tube well structure itself. The pump house does not have the
operator's quarter in it., Because 1t is envisaged that the
tube well operators will be employed and stay in their
villages.

The outer space of pump house 1s 10 feet k 10 feet

(100 sq.ft). This size 18 often observed in Baluchistan. At
the center of the house, a high concrete pedestal (L x1x

1 m) fizes the tube well. For the pump installation and
maintenance, two pillars of 15 feet support an M.S. girdor of
14 feeﬁ long, At the time of pump installation and/or
maintenance, a pulley will be hung on ﬁhe_girdor for lifting
up the machinery. The entrance door 1s of ready-made type

which is easlily obtained at a market.
Electricity Supply
Electricity connection to each tube well from the existing

and proposed 11 KV lines 1s provided through a 25 KVA,

pole—mounted transformer substation, a 440 volts service

. cable and a XWH energy meter.

Detailed design of the proposed electricity supply system is
made 1n accordance with WAPDA technical standards and

specificatioh.



5.4.2 Irrigation Facliities

{1) Canals

a) Main Canals .

b)

e)

The cross sectibn is rectangle, 0.3 m wide x 0.3 m high..
Longitudinal glope of canal is 1/300 - 1/500, considering
the slope of the field. As the canal structure, 2 types

" are considered. One is of fire-burned brick type with

mortar surfacing of 5 cm thick. The canal of this type
is planned for the portlion along the connection road.
The other is of mortar lined tng (5 em thick). This

canal is constructeﬂ inside the farm. Total length of

~main canal is 1,000 m,

Secondary Canals

Secondary canal is of earth-lined type and the ctoss

.section 18 0.3 x 0.3 m. Total length of secondary canal

is 3,000 m.
Turnouts

Turnout structure adoptéd in "On~farm Water Management
Projeet" 1s applied. The structure is of burned brick
with mortar surfacing. The gates used in the structure

ig of 30 cm slze commerclally avallable.

(2) Farm pond

a)

Farm Pond

The deéign volumes of the farm pond are 180 m3, 360 3
and 540 m3 considering the respective design discharges
of 5, 10 and 15 1/sec. The basement sizes are 14 x 14 m,
20 x 20 m and 24 x 24 m. The depth 1s 1 m with 1:1
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internal side slope. Based on the existing farm pond

condition, the pond is placed on the embankment of 0.5 m.

The structure i1s enclosed with embankmént. The inner
gurface ia covered with fire-burned bricks with mortar
surfacing of 5 ¢m thick. As the anciliary astructure,
inlet chamber from the pump and outlet structure to the

canal are placed.
b) TInlet Chamber

For protecting the farm pond from the impact.of cropping
water, inlet chamber ig placed at a corner of the pond.
The slze of the chamber is 2.5 m long, 1.5 m wide and
0.75 m deep. The structure is of fire-burned brick with

mortar surfécing.
¢) Outlet Works
The steel pipe of 100 mm dia. is placed at the elevation
of the pond bage to convey the water to the main canal,
In the section of the outlet work, opencut would work as
spillway with the size of 1.0 m width and 0.1 m depth.
(3) Farm Road

The proposed.farm road is summarized as follows:

Ttem Main Branch
Total width {(m) 3.5 2.5
Effectlive width (m) 3.0 1.5
Embankment (m) 0.5 0.3
" Pavement Gravel 10 cm -
‘Total length (m) 1,600 1,000




(4) Communal Water Tank

The size of communal water tank is 2.0 x 2.0 n wide and 1.0 m
deep. The total ﬁélume.is 4,000 1iters. The structure 1s of
fire-burned bricks with mortar surfacing. Water is conveyed
to the tank from the inlet ehambér”of the farm pond with 47
dia. pipe. ' |

5.4.3 Village Improvement Facilitles

(1) Connection road
The proposed connection road has the following dimensions:

- ~Right of way H lﬂ'm
-  Effective width : 3.0 m
- Pavement : Gravel (15 em thick)

Through the counnection roa&_of_ZG;E km in total,
submersible-~type structures crossing Wadl are planned; 300 m
for KL~C Area, 500 m for hbtﬁ_QTnp Area and KL-B Area. At
both sides of the structure (5 m wide), concrete edges with
30 cm wide x 100 cm high are placed. The crossing structure’
1s paved with bitumen of 15 em thick,

(2) Electriéity Supply
For each Project Area, 11 KV'feeder line is installed for

electricity supply with the standard of WAPDA. Total length
of supply line is 22.0 km,
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~ CHAPTER-6 PROJECT IMPLEMENTATION AND OPERATION






6.1

CHAPTER 6 PROJECT IMPLEMENTATION AND OPERATION=

EXECUTING AGENCY

In ofdér to Facilitate the lmplementation énd operation of the
Project, the project«related tasks such as design, construétion
planning and construction works should be concentrated on one
organization. In this connection, it is advised that tﬁe
Hydrogeology Project WAPDA, Quetta, plays the role as the
executing agency which will be responsible for the implementation
of the Projeét.

It is also advised that 1 & P Department of the GOB assist the
Hydrogeology Project WAPDA, Quetta, in the implementation of the
Project mainly for the construction of irrigation facilities and

other related ones.

ARRANGEMENT FOR PROJECT CONSTRUCTION

Constructlon Schedule

The overall construction periocd will be approx. one year

(FIG 6.2.1.).

The final design of production wells will be made on the basis of
the results of the actual drilling and well tests. The
construction drawings for irrigation facilities bhased on the
detailed topo-survey will also be carried out after the
construction of a well 1s successful and it is converted to a

production well.

In order to provide a period for investigation of the groundwater
level and further study, the staged construction is proposed; that
15, the development 1n the areas of QT-E and XL-C 1is to be carried
out in the first stage and the development in the areas of QTwﬁ
and KL~-B in the second stage.



6.2.2

6.2.3

Construction Method

It is proposed that the whole construction works be executed
directly by the Hydrogeology Project WAPDA, Quetta, the Executing
Agency of the Project. The dimensions of pump ﬁnits to be
installed on the productlon wells should be fixed on the basis of
the results of respective weil tests, The detailed topo~surﬁéy
necessary for preparaéion of the construction drawings of
irrigation_fécilities should be conducted after the locations of

production wells are fixed.

Land Acquislition

The land required for the construction of facllities and
structures such as production wells, farm ponds, irrigation canals
and farm roads should be acquired by the Executing Agency before

the commencement of the respective construction works.
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6.3

6.3.1

PROJECT COST

The prbjeét cost consists of the construction cost and physical

and economic cﬁntingencies. However, it will be changed due to

the actual conditlons of wells to be drilled.

Conditions for Cost Estimate

The cost estimate of the Project is made subject to the following

conditions:

(1) Baslc Cost

1)

2)

3

4)

Basic Cost

Basic costs such as wages and equipment and materials
costs are estimated on the basis of September 1987 local

market prices.

Price of Imported Ttems

Prices of the lwmported. construction equipment and
materials include CIF Karachi, domestic transportation

cost, import tax (CIF x 25%) and sales tax (CIF x 3%y,
Unit Gost

Unit coSts for respeéctive work items are prepared based

on the basic costs.
Indirect Cost

Indirect costs for construction works representing the
administratlon cost, overhead, ete. of the Executing
Agency are esgtimated to be 257 of the direct construction

costs.



5) Forelgn Exchange Rate

The current exchange rates of US$l = Rs.17.5 as of .
September 1987 are applied in the eatimation.

I

6) Contingency

Physical contingency 18 set as 10% of the construction
cost and other costs. Economic contingency is set as 8%
and 2% per annum for local and forelgn currency, .

respectively.
{2) Estimation Cases

Construction cost varies depending.on the desigﬁ yield and
pump head. Therefore, 3.cases of deslgn yleld (5 1/sec,

10 1/sec and 15 1/sec) and 2 cases of pump head (100 m and
150 m) are estimated at each Project Area. Then the Project
cost is estimated based on the combination of each design

conditions of Project Area, respectively.

6.3.2 Project Cost

(1) Counstructioun Cost

The total comstruction cost is approximately Rs.26,605,000 of
which the direct cost 1s Rs.19,954,000 and Indirect cost
Rs.6,651,000 (TABLE 6.3.1). The land acquisition cost is

excluded from the above cost.



TABLE 6.3.1 CONSTRUCTION COST

(Unit: 103 ®rs.)

. . - Connection
' Pump No. of Irrigation  Roads/
Area . Yield Head Site Wells Facilities BElectricity Total
Supply
QI-E 5 1/s 150 5 4,540.2 1,412.2 329,7 6,282.1
KL-C 15 1/fs 100 3 3,378.1 2,397.5 728.9 6,504.5
QT-d 15 1/s 100 4 3,988.2 3,119.1 564.5 7,671.8
KL-B 5 1/s 100 4 3,768.2  1,155.6 1,222.7 6,146.5
Total - - 16 15,674.7 8,084.4 2,845.8 26,604.9
(%) (59%) (30%)

(11%) (100%)

Note: The above figures include indirect costs but exclude land

acquisition cost.

(2) Project Cost

The Project cost is estimated to be Re.31,948,000, the
breakdown of which 1s shown in TABLE 6.3.2.

TABLE 6.3.2 PROJEGT COST

(Unit: 103 Rs.)

Description Cost
1. Construction Cost 26,604.9
2. Land Acquisition 731.0
3. Physical Coﬁtingeney 2,733.6
4. Economic Contingency 1,878.8
Total 31,948.3




6.4

6.4.1

OPERATION AND MAINTENANCE

Responsible Organizations

For the purpose that the proposed facilities/structures ma&
function adequately after their completion, an agency should take
the responslbllity of the operation and maintenance of the
facilities/strucﬁureso In this comnnection, it.is.advised_that the
Agriculture Department of the GOB undertake this function.

The daily operation and maintenance work should be done by the

Masfung and Kalat Agricultural Extension Offices under the

direction of the Agriéﬁliure Department. Regarding the monitoring

of the groundwater level, the assistance and advice of the

Hydrogeology Project WAPDA, Quetta, will be definitely required.

The operatlon and mailntenance work 1n the Project will include but
not limit to the following:

a. Operation and maintenance of pumping facilities;

b. Maintenance of irrigation and drainage canals, farm ponds and

farm roads with the cooperaticn of I & P Department;
¢c. Irrigation water management for respective farm—units; and

d. Monitoring of groundwater level with the assistance of
Hydrogeology Project WAPDA, (Quetta.



6.4.2 Operation and Maintenance Costs

(1) Annual Operation and Malntenmance Cost

The annual operation and malntenance cost 1s Rs.124,700, of
which 80% for operatlon of pump facilities and 20% for
maintenance of facilities/structures. The cost required for

the administration should be borne by the GOB.

TABLE 6.4.1 ANNUAL OPERATION AND MAINTENANCE COST
' (tnit: 103 Rs.)

Item QE-D QT-E KL-B KL—C Total

1. Operation of 31.5 29.5 15.8 23.6 100.4
Pumping Unit , : (80%)

2. Malntenance of 7.7 6.3 6.1 6.5 26.6
Facilities . : (20%)
39.2 35.8 21.9 30.1  127.0

Total (100%)

(2) Replacement Cost

The durable years of the pump unit will expire before the
termination of the project 1ife of thirty (30) years.
Therefore, it has to be replaced with new one during the
project life. The cost required for its replacement will be
Rs.3,339,000 (TABLE 6.4.2).

TABLE 6.4.2 REPLACEMENT COST
(Unit: 103 Rs.)

Item QT-D QT-E KL-B KL-C Total

Faciltities 876 1,150 656 657 3,339
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7.1

7.2

7.2,1

CHAPTER 7 PROJECT EVALUATION

GENERAT

The Project evaluation ig undertaken essentially to provide a
basis of assessment of its feasibility from the economic,
financial and socio-econonic viewpolnts. The criteria employed to
evaluate the economic performance of the Project are economic
internal rate of return (EIRR), economic net present value {(ENPV)
and benefit~cost ratio at the discount rate of 10%., Sensitivity
analysis 1s also undertaken in order to assess the effecﬁs on the
Project's performance of the changes In the basic economic
parameters, l.e., benefit, benefit accrual period, comstruction

period and construction cost..

Financlal evaluation 1s made through farm budget analysis and cost
recovery. Since the project cost wlil all be borme by the
government budget allocation, preparation of investment and

repayment schedule will not be attempted.
Finally, feasibility of the Project is alsc investigated through
brief analysils of soclo—economic impacts of the Project

implementation on its beneficiaries and environment.

PROJECT BENEFIT

Benefit Estimation

The Project bemefit comprises primarily agricultural production
benefit and domestle water supply benefit.



7.2,2

The agricultural production benefit 18 measured by the incremental
net productlon value as occasioned by the project implementation.

The incremental net production value is difference in the net

- production value between the with and without project conditions

in the future. Agricultural production benefit considered is the
incremental net income from vegetables and fruit which is derived
fron increase of crop yield and expanslon of irrigated area. The
relevant benefit ig estimated for sixteen (16) farm units in the

Project Area under the proposed agriculture development plan.

As for domestic water supply benefit, proxy is valued in terms of

" the time saved in obtaining water. Time required for obtalning

water at present 1g estimated using the farm economic survey.

Improvement of connection/farm roads in the Project is expected to
provide not only easier access for farm input/output to the
markets but also tremendous soclo—economic opportunities in the
Project Area. Road improvement benefit has been quantified
esgsentially by transport cost saving. The net improvement value

is the difference of the transportation times, gasoline

'consumption etc. between the with and without project conditions

in the future. The benefit, however, has turned out to be
negligible companled with the agricltural production benefit, and

thus is not considered 1n the estimation of project benefit.

Development of Benefit Acerual

The gestation period between the completion of the project
construction works and the full agricultural benefit accrual is
estimated at three (3) years for vegetables, ten (10) years for
apple and eight (8) years for grape.

The development of year—wise Incremental agricultural benefit
after the project implementatlon for each of crop area 1s

estimated as follows:



TABLE 7.2.1 GESTATION FACTORS

Year| 2 3 4 5 6 7 8 9 10
Crop

Yegetables 10.70 0,90 1,00 1,00 1,00 1.00 1.00 1.00 1.00 1.00
Apple - - - - g0.1.0 0.30 0.50 0.80 0.90 1.00

Grape - - 0.10 0,30 0.50 0.80 0.90 1.00

Domestic water supply benefit 1s assumed to accrue immediately

after construction of the facilities.

7.3 ECONOMIC EVALUATION

7.3.1 General Parameters

The following are the general parameters with which the Project

benefit and cost are estimated.
(1) Conversion Factors

The following World Bank estimate of 1982 is employed as the

converslon factors:

Standard ¢ 0.90
Construction : 0.87
Labor _ + 0,80

Consumptien : 0.96
(2) Exchange Rates
The exchange rate of the Pakistanl Rupee to the US Dollar

averages 17.5 which is the approximate rate during the
Phase~II Field Survey (September/October, 1987).



(3) Price Basls

The prices used for the project evaluatlon are expressed on

. Se#tember 1986 basis.
(4) Project'Life and Impiementation Period

‘The 1ife of the Project is assumed to be thirty (30) years,
while the Project works would be completed over one-year

implementation period,
(5) Opportunity Cost of Capital

The estimated EIRR is subjected for comparison to the
opportunity cost of capital (discount rate), which indlcates
the socilal marginal productivity of cdpital invested to the
Project. The discount rate for Pakistan estimated by the
World Bank is ten (10)%.. |

7:3.2 Beneflt Parameters

The f@ildwing'describes-the eatimation procedures of Project input
‘and output prices, which are either farmgate prices or delivery

prices at the project site.
(1) Input Prices

For estimation of financial prices of Internationally
traded/tradable farm input (fertilizer only), the prices are
derived from June 1987 World Bank Commodity Forecast for 1995
prices expressed in 1985 constant U.S5. Dollar, These are

ad justed using Manufacturing Unit Value (MUV) Index at the

relevant exchange rate to arrive at the 1987 price.
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(3

Farmgate prices are estimated by making apprbpriate
adjustments between the border (Rarachi) and the Project Area
such as frelght, handling and stdrage, ﬁtddessing;-tak and
margins, and quality differences. The economic farmgate
prices are estimated by adjusting local costs through

application of relevant conversion factors,

The Financial farmgate prices of domestically'traded (local)
farm input are estimated on the basis of Provincilal _
Department: of Agriculihré Statistics'aﬂd farmgate prices in
the Project Area collected during the fileld survey. Economic
price of the bullock and tractor power is assumed to bé equal

to the financial price.
Output Prices

Financial and economic prices of farm products which are
traded only domestically are undertaken basically on the same

principle as the input prices.
fconomic Cost of Farm Labor

buring Rabl (winter season: mid-October to mid-June), farm
labor reqnifemenf in wheat and vegetablé prbductidn is
generally met by the family labor force drawing the female,
child and old labor force as well. Hired laborers, though
limited, are reportedly'fequired during the harvesting period
at the rate :anging from Rs.25 to 35 man~day (share cropping

in common) or about Rs.30 on an avefage.

Farm work becomes scarce and the demand for farm labor
declines during the Kharif {summer season: ﬁid—iﬁne to
mid-Oc¢tober) and the daily wages fall by some margins.
Ecanomlic cost of farm labor 1s estimated through application
of World Bank's conversion factor of 0.80, which 1s adjusted

to account for the above farw peak and slack periods.



7.3.3 Project Benefit

(1) Crop Benefit

Based on,thé aBové concept and parameters, the economiec crop
benefit is estimated for the four (4) representative cases
below (refer to VOL. II APPENDICES for detail). Similar

estimation 18 made for the remaining cases.

TABLE 7.3,1  REPRESENTATIVE PROJECT

DPrilling Pump Irrigable Area

Area Depth Pum%mgead Discharge per Well gZilzf
(m) (1/sec) (ha)

QT-D 250 100 15 147 4

QT-E 200 150 5 4.9 5

KL-B 250 100 5 5.1 4

Ki~c 300 100 15 15.2 3

(2) WYater Use Benefit

The primary benefit derived from the 1nstéllation of communal
tank is the ddmestic water supply throughout the year. The
benéfit of water supply at_the communalrtank 18 estimated on
the basis of the labor hours saved in obtainling the water
between with and without.project conditions. It is assumed
to accrue to 20 households per well, which 18 determined by
‘the probable population'density. The water use benefit per
well is estimated below. The labor requirement per day
_without project 13 estimated on the basls of the farm

economic survey.



TABLE 7.3.2  HESTIMATED WATER USE BENEFIT

No., of
Labor Annual
Requirement Labor geneficigry .gnnuiit
per Day Reqiirvement  oUSENOLCS ene

. per well :
(hrs/family) (hrs/family) (households) (Rs 1,000)

1. Without Project 6.0 1,800 20 -
2. With Project 4.0 1,200 20 -

3. Difference _ 2.0 600 20 19.2

Note: Chlld labor is assumed to be mobilized for the purpose, which is
equivalent to 0.4 of grown-up labor or Rs.9.6/day (6 hours,
economic).

(3) Incremental Project Benefit

Annual project benefit for the representative cases is

summarized below (refer to Appendix).

TABLE 7.3.3 ESTIMATION OF PROJECT INCREMEHTAL BENEFIT
(Unit: 103 Rs)

QT-D QT—E Ki~B KL-C
W/0 W/ W/0 W/ w/o W/ w/o W/
Crops
Wheat 57.8 - 24.1 - 19.3 - 43.3 -
Cumin 6.6 - 2.8 - 2.2 - 5.0 -
Sorghum 0.2 - 0.1 - 0.1 - 0.1 -~
Barley 2.5 - 1.1 - 0.8 - 1.9 -
Onlon - 232.7 - 97.0 - 99.7 - 224 .4
Carrot - 227.4 - 94.7 - 43.3 - 97.4
Cabbage - 345.3 - 143.9 - - - -
Broad Bean - 451.5 - 188.1 - 182.8 - 411.2
Chillies -~ 411.8 - 171.6 - - - -
Potato - - - - - 19.2 - 43.1
Tomato . - - - - - 23.8 - 53.5
Apple - 379.3 - 158.1 - 210,7 - 474.2
Grape - 153.2 - 63.8 - 85.1 - 191.4
Water Supply - 76.8 - 96,0 - 76.8 - 57.6
Total 67.1 2,278,0 28.1 1,013.2 22.4 741.4 50.3 1,552.8
Project
Incremental 2,210.9 985.1 719.0 1,502.5
Benefit

Note: W/0: without Project condition
W/ : with Project condition
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7.3.4 Cost Parameters

The total pfoject cost over 30-year project 1ife consists of
project cost, operatioﬁ and maintenance costs and replacement
cast. Residual value of facilities and equipment at the end of

pfoject 1ife is igonored due to 1ts negligible nature.
(1) Projéct Cost
The project cost is constituted. by:

a. Counstruction cost
b. Land acquisition cost

c. Physical and economlc contingenciles

These costs are initlally estimated using the financial
prices and are broken down into the foréign.and local
currency portions in order to derive the ecomomic project
cost. The foreign currency portion is evaluated by the
border price at the conversion factor of 1.0. The local
currency portion of the project cost, however, hasg been
converted into economic one by applylng the construction

conversion factor.

Summary of the project cost for the representative four (4)

areas is glven in TABLE 7.3.4.



TABLE 7.3.4

ESTIMATED PROJECT COST
(Unit: 103 Rs)

QT-D ' QT-E
Project Cost Item : .
. Financlal Economic Financial Econonic
1. QConstruction Cost K _ .
- Well Facilities 3,988.2 4,540.2-
~ On~Farm Facllities 3,119.1]__ _ 1,412.2 .
- Social Facilities 564,54 6:973.6 329,747 3,710.4
2, Tand Acquisition 279.2 242.9 127.9 111.3
3. Base Cost 7,951.0 7,216.5 6,410.0 5,821.7
4. Physical Contingencies 795.1  721.7 641.0  582,2
(10%)
5, Econonic Contingencies 547.8 - 439,7 -
Total 9,293.9  7,938.2 7,490.7  6,403.9
KL-B KL-C
Project Cost Item -
Financlal Economic Financial Egonomic
1. Constructlon Cost
- Well Facilities 3,768.2- 3,378.1
- On~-Farm Facilities 1,155.6}__ ' 2,397.5]__
~ Social Facilities 1,222,747 3,%87.1 728,94 2»9127
. Land Acquisition 119.4 103.9 204.5 177.9
Base Cost 6,265.9 5,691.0 6,709.0  6,090.6
+ Physlcal Contlngencies 626.6  569.1 670.9 609.0
(10%)
5. FEcononmic Contingencies 429.7 - . -
Total

7,322.1  6,260.1 7,841.,5 6,699.6




(2) O & M and Replacement Costs

The recurrent operation and malintenance costs cover pump

equipnent, materlal supply, electricity, ete,

These cosats

together with the replacement costs are converted lunto

economic costs through application of the comstruction

converslon factor.

Annual O & M cost and replacement cost of

pump unit for every 10 years for the representative cases are

summarized in TABLE 7.3.5.

TABLE 7.3.5 0 & M AND REPLACEMENT COSTS

{Unit: 103 Ra)
QT-D QT~E
Cost ltem
' Financial Fconomic Financial Economlc
1. 0 & M Cost
- Pump-Running 31.5 27.4 29,5 25.7
- Maintenance 7.7 6.7 6.3 5.4
—~ Total 39,2 34.1 35.8 31.1
2. Replacement Cost '
(Pump Unit) 876.0 762.1 1,150.0 1,000.5
: Ki—B KL.—-C
Cost Item
Financial Economic Financial Economlc
1. 0 & M Cost :
- Pump-Running 15.8 13.8 23.6 20.5
— Maintenance 6.1 5.3 6.5 5.7
— Total 21.9 19.1 30.1 26,2
2., Replacement Cost '
{Pump Unit) 656.0 570.7 657.0 571.6




7.3.,5 Economic Evaluation

Based on the flow of project benefit and cost estimated as above,
the economic internal rate of return (EIRR), the economic net
present value (ENPV) and the benefit~cost ratio at 10% discount

rate for the representative four (4) cases are estlmated as

follows:
TABLE 7.3.6 RESULT OF ECONOMIC EVALUATION
' ENPV_(10%) o
Project Area  EIRR (%) (103 Rs) B/C Ratio (10%)
QT-D 18.1 7,600 1.88
QT-F 10.2 140 1.02
KL-B 6.9 ~1,842 . 0.73
KI,-C 13.5 2,749 1.38
Overall 12.9 8,627 1.29

The EIRR shows that with the possible pump discharge of 5 1/sec,
KL-B may not he economically feasible if considered
independently. The pump discharge of 10 1/sec would be the
criteria that possibly sustalns the economic feaslbility of each

Project Area.

In view of the government concern for socio—economic development
of the Project Area which 1s one of the least developed areas,
however, some allowance would have to be made in determining the

project feaslbility as a whole.



7.3.6 Sensitlvity Analysis

The sensitivity analysis is undertaken for the following cases:

Case

Case

Case

Case

Case
Case

Case

1

3

e

7 10% project cost overrun which reflects changes in

the material and equipment cost as well as increase

in the physical contingencies

10% projeét benefit decrease due to depressed crop

yield and price and/or increased pioduction cost
Two—year delay in agricultural benefit accrual at
each unit Of'Pfoject Area due to Insufficient
production incentive, technlcal and organizational

diffieulty in water supply and extension services.

One-year deiay in construction due to administrative

or financial constraints
Combination of Case 1 and Case 2
Combination of Case 1, Case 2 and Case 3

Combination of Case 1 to Case 4

The result of sensitivity amalysis for the Overall Case is~

presented below.

TABLE 7.3.7 RESULT OF SENTIVITY ANALYSIS

ENPV. (10%)

EIRR (%) B/C Ratio (10%)

Casge (103 Rs)
Original 12.9 8,627 1.29
Case 1 11.8 5,897 1.18
2 11.6 4,679 1.16
3 11.6 4,778 1.16
4 12.2 6,352 1.23
5 10.6 1,949 1.06
6 9.5 -1,520 0.95
7 9.0 2,950 0.90




7.4

7.4.1

The results indidate that the.Préject would be'moré sensltive to
the:bénefit gide and less sensitive to the_coét sidé; Unleés
theré is a gignificant decline-in these paramﬂtets combined; the -
sensitivity analysis shows that the Projecé_féééibility would be

“sustained against possible changes in the parameters.

FINANCIAT, EVALUATTON

The financial feasibility of the Project 1s investigated from the
viewpbint‘pfitﬁe beneficlary farmers. The criteria employed are
farm budget and cost recovery, Financial revenue and cost are

estimated'using current market prices.

Farm_Bu@get'Anélzsis

it is not yet known hoﬁ the devéloped farm ﬁnit will be allocated
among the farm households. Therefore, the farm budget wili_be

analyzed for the four (4) rvepresentative farm units,

The size:of farmrunits is détermined in aéCOrdance with the
ﬁoésible_pump discharge and the irpigatiqn aféa. The additional
farm income for farm ﬁnit is derived from increased production in
the'iryigated area. Farm labor is assumed to be all hired from

outglde.

The ProjectIimplemeﬂtation,would in general Increase in farm

income net revenue of:the farm unit by Rs. 150-170 thousand per

5 1/sec of'pump discharge or 5 ha of irrigable area at 1987 price
level as follows (refer to VOLUME II APPENDICES for detall):



7.4.2

TABLE 7.4.1 ESTIMATED FARM INCOME -
(Unit: 103 Rs)

Area. . . QT-D QT~E K-8  KL-C
Irrigation Area (ha) 14.7 4.9 5.1 15.2
S Pump Dis. (1/sec) 15 5 5 5 -

Without Project ' 16,2 5.4 5.4 16.2
With Project 525.4 175.1  156.4 469.5

Increment 509.2 169.7 151.0 453.3

Assuming that the developed farm unit Is alldcatéd to, say,iten
{(10) non-irrigated farm households for the representative cases,
the project implementation would help substantially to raise the
standard of 1living above the possible povefty 1ine of Rs.20,000
per household especially among those in QT-D and KL-C Areas.

Cost Recovery

Recovery of the project cost including the recurrent 0 & M and
replacement costs would be analyzed through the beneficlary's farm

dnit ability-to-pay under the with project condition.

Atjpresent, the GOB imposes the irrigation water charge on the
farmers within an irrigation scheme usually developed by the I & P
Department. This is designed to recover primarily the 0 & M
expenditures. The water charge rangeé from RS.11 to 112 per acre

dépeﬁding on cropped area and use. Tube well schemes are excluded

‘probably because the most are privately owned.

Assuming that the GOB is committed to recover from the beneficlary
farm unit both the project cost and 0 & M and replacement costs
under the with project condition in future, analysis is made of
the farm unit's abllity-to-pay the water charge that fulfills the

-reimbursement of the respective cost. The payment capaclity of

farm unit is established in relation to the net revenue estimated

from the farm budget.



7.5

With the gréce period of 5 years, febayment perlod of 25 years and
interest rate of 10%, the éost—recovering charge for reapective
cost item for each farm unit of the four (4) representative cases
(at 1987 price) ds estimated. |

TABLE 7.4.2 COST RECOVERY CHARGE

QT-D . QT-E KL-B KI~C
- 1. Farm Unit Area (ha) 14;7 4.9 5.1 15.2
2, Watef'Charge Recovery
(Rs l,OOQ/year)
2.1 Project Cost 387.9. 250.2 305.7 436.5
2.2 0 &M Cost 14,0 10.2 7.8 14.3
2.3 Replacement Cost i19.7 20.4 1l4.6 19.7
2.4 Total 421.6 280.8 328.1 470.5
3. NPV (Rs 1,000/year) 525.4  175.1  156.4  469.5
4, Ratio (%)
4.1 2.1/3 74 143 195 93
4.2 2.2/3 3 6 5 3
4.3 2.3/3 T4 12 ' 9 4
4.4

2.4/3 . 80 160 - 210 100

It is confirmed that if the pump discharge is less than 15 1/8ec
or so i.e. cases QT~E and KL-B, the project would not be
financially wviable.

SOCIO-ECONOMIC IMPACT

In addition to the project benefit that can be quantified and

valued in monetary terms, every project entalls cost and benefit
that aré intangible aﬁd.do_not lend themselves to valuation.
Because these cost and beﬁefit are a factdr for project selection,
it 1s important that_theée are ldentified and, if possible,
quantified. PrpBablerimpaéts are as follows:



Reduction in Reglonal Disparity

Improvement of the living conditions among the project farmers
would have a significant soclo-economic impact In the
neighboring areas in terms of encouraging the similar induced
investment in the physicél and institutional iInfrastructure.
Thls would greatly help reduce the regional disparity which 1s
the current concern of the GOP and also contribute to the
‘malntenance of national security in the sensitive border

area. More settled agricultural life énd'increaSed farm
income would also encourage farmers to invest more in
education and other social services, which would improve the
communication and thus accelerate the integration of the local

population.
Improvement ian Farming Practice

Introduction of more stable irrigated agriculture would
encourage the project farmers to engage in more intensiﬁe and
improved farming practice away from the current extensive
farming. This would give rise to more 'opportuni_ties for the
- farmers to learn and traln themselves in modern agriculture
and also to more wide-spread use of input materials which
would also contribute to the developmeﬁt of forward—linkaged

Industry and employment;
Development of Local Transportation System

Along with the problem of water shortage, the difficulty In
local transportation 1s the primary concern at present among
the local residents, which has long confined them to the
narrow soclo-economic base in the remote area. The Project
implementatibn that involves construction of farm and
connection roads would not only bring about tremendous
socio—eéonoﬁic opportunities bui also integrate the rural

population more into the line of government development effort.



7.6

4. Improvement in Health and Sanitary Conditions

Installation of communal tank would provide more stable supply
of domestic water and thils would improve the health and

sanltary conditions in the Project Avea.
e, Soclal Impact

Impact of the tube weli.development on the socio4e00n0mic 1ife
in the Project Area will most-evidently be manifested in the
increased tendency to leave away from normadic habits into
more settled agricultural life style, which suggests more

stable farm income and employment.

This would eventually create more demand for soclal services
such as health and education and induce more investment in
physical infrastructure such as road and electricity, which
altogether would significantly contribute to the enhanced
1iving standards in the Project Area. Traditions, customs and

cultural attitude are also 1likely to change.

COMPREHENSIVE EVALUATION

The Project implementation 1s well within the technical and
maﬁagerial capability of the local government, and as indlcated by
the economic criteria estimated above, 1t is also economically
1iable as a whole, but unless the pump discharge is possibly
higher than 10 1/sec, an individual project may not be
economically feasible. Financlal indlcators also support the same
view. Other significant socio-economle lmpacts that are not '
quantifiable in monetary terms should not be overlooked in judging
the justification of the Project.

In view of the government concern for one of the least development

areas, some allowance would have to be made in judging the project

feasibility as a whole.
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CHAPTER 8  RECOMMENDATTONS

The'deveibpﬁént of other afeas shﬁﬁld'hé made 1n consideration of the

progress of the. proposed Pfojéct-impieméhtétioﬁ and monitoring of the
change of groundwater level, The proposed Project will bécéme_a'mddel

of the development of other areas.

. The caréful attention should be pald dn the development of the QF-D

Area, because its groundwater is estimated to be stagnant one.

The land ownership of the proposed irrigation development areas
should be determined through discussions amohg the GOB, tribal
leaders and owners of original lands, after the farmlands to be

irrigated are fixed.

It is also advisable that the propoged tube wells be privately owned

from the beginning with easy aécess'to credit if necessary and that

-the water users aﬂsociatibq be headed by the fribal leader and

technically assisted by the government field officer, In this
manner, the leader will be able to take the initiative in the

allocation of water and land resources to be developed.

When the new groundwater resources are explored by the Project , the
water right should be carefully settled in consideration of

traditions and the Government laws.

In general, the drawdown of groundwater level during pumping
operation should be maintained within about 20 m in consideration of
safe yield of the objective well and also those of surrounding wells.

However, the design drawdowns of respective wells should be

determined at the site in consideration of the expected.yiéld;

influence to the existing wells located around the=prop¢sed'we11,

economy of the proposed irrigation development Béheme, ete,



Thé qﬁality.of groundwater and soils in the Project Area will be
éuitable for cultivation at this moment. However, the perlodical
monitor'ing of quality and quantity of groundwater and quaiity of soil
18 recommended in due consideration of the probable salinity problems
in the futire, -
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JICA STUDY

TEAM MEMBER LIST

Assignment

N a m ¢ in charge of
1. Tean Leader * . Mr.Masahito YAMANAKA Overall-managemeqt
2. Geologist/
Hydrogeologist Mr.S5achio HOSHINO Geology.hydrogeology
3. Irrigation,Drainage Engineer

L ~1 &

Mete0mhydrologist.ﬂr

Geophicicist Mr.
Geophicicist Mr
Agronomist Mr

Agro-economist
Facility Planner

Cost Estimator Mr

.Keiji MATSUMOTO

Katsumi SAKAGUCHI

.Yoshio KOBAYASHI
Hirokazu KOURIKI
Mr.

Yoshio BANNO

.Seishiro SUZUKI

Leader for Aerial Gamma-ray

Prospecting

Dr.Toshio OCHIAT

10. Sub-leader for Aériai Gamma-ray

it.
i2.
13.

14.
15.
16.
17,
18.

Prospecting Mr.
Chemist/ .
Hydrogeologist Mr
Chemical Analist
Hydrogeologist . Mr
Chemical Analist
Hydrogeologist Mr
Chemical Analist Mr
Pilot Mr
Pilot Mr
Groundman Mr
Groundmén Mr

Hironao KAWASAKI

.Yoshiatsu OHTA
.Tomohirc SAKAMAKI

.Kazutaka IKEDA
.Harumi NAKAMURA
.Kiyoshi MORICKA
.Kazuhiro TSUE
Mitsuo TANIGUCHI
.Toshio SHIBATA

Irrigation and drainage
Planﬁing and meteofhydrology
Seismic pr¢spectiﬁg
Seismic prospecting
Agriculture,soil .
Agro-economy
Facility plan and cost

estimate

Overall management for

aerial gamma-ray prospecting

Assistance for Dr.Ochiai
Chemical analysis in the
field nad home office
Survey for ground marks and
Administratidn

Data processing for aerial
ganma-ray prospectihg
Chemical analysis in Japan
Helicopter dperation
Helicopter operation
Groundman for helicopter

Groundman for helicopter
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‘ O
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I. INTROOQUETTOH

In respanse ta the tequest of_{he Governmaent of the Pakistan,
the Government of Japan dec;dcd ﬁu tahduct the nastéﬂ plan study bn
Baluchistan Irrigatian DéUelopment Pfdject therough Qruuﬁduaf&f'ﬂéuelH
gpaent <(hereinafter refervred to as “the Stuéy“) 1n:accordanée uith
the relevant laus and regulaﬁions in force in Japén.

The Japan Interﬁatiunal Coaoperation AGency <hereinafter
rcfcrrad to as 4JICH“>3 the official agencv'responsible for the
inplermentation of the téchnical coopera{ion proéraés.of the
Government of Japan, will éarrv out the Study in close.conpcra{inn
with the authorities of tha'Gouernnehﬁ of Pakistan.

The present dogumnent seté Torth £he.Scope of Uork %ér tﬁc

Study .

11 OBJECYIUES QF THE STUDY,

This study ains to survey. grounduater resources in Quetis/
Kalat Districts of approx. 40,000 ha. in Baluchistan, and to
fornulate the Haster Plan Taor an irrigation developrment prodect

through the development of groundﬁéter resources .

II1. STUDY AREA.

The Study RArea couvers é basiﬁ afea of apﬁrdx- 40;000 ha . ﬁf
OQuetta/Kalat Distric£s of Province of Baluchistan for grounduater
survey, nainly by thc.hélicopter — borne aerial gammna rays spectro

prospecting apparatus.



Iy.

SCOPE OF UJQRK

<12 Composition of the Study _

‘'The study consists of two phases as follous: -

Phase~I= <¢i> Study of grounduater resources.
{(ii> Preliminary study of irrigation developaent .
Phase—-I1Ix (i) Stﬁdy Gf aroundwater with test boring.

(ii2> Study of irrigation developnent.

L] Phase-1 Studu.,
<l Collection and review of the existing data and

information for the study of Grounduater Resourcessz-—

a?) Topography (1,750,000 séaled map? .

b Hydrugeulogical Hap .

c Ha{earolagp and dernlogvr

d> Geology and grounduater including survey of existing

vells.

2> Land use. B
T)> Soil and Uegetation.
(11> Collection and review of the existing data and
) infcrnation for preliminary study of irrigation
developrentz-—- '

a) Agriculture including crops and agronomy.

bY - AGricultural infrastructure including irrigation and
drainage, and rural infrastructure.

¢) HAgricultural economy .
d?> Agricultural ins{itutions_

e) Social and economic aspects.



i1i>

1o

30

{id

{ii>

iido

GSeophysical Survey under the Study Programmes-—

a? Explnration Df grounduatar resgurceas ulth a airhane

t—ray Spectrnnetru_
b> HMapping for grnunduater distribution_

c2 eqlratlon of possible yleld and safe vleld of
grounduater .,

d> Fernulation of grounduater developrnent plan.

Formulation of basic concepts for Irrigation Develapment
under the Study Programnme.

a) Rough delineation of possihle areas far irfigétion
deuelopnept utilizing groundwater deuveloprent.

L) . Formnulation of basic goncepts for irrigation
develapment in possible areas for ifrrigation
developnent .

Phage~11 Study .

Study of grounduater with test boring&

a> Hecessary test bo:inq with well test

by Confirmation of possible veild and safe yield
estimated in Phase-1 Study:.

Studv aof Irrigation Deuelopnent=~ Collectian and review
of the existing data and information un possible aresas
tor irrigation developnent roughly delineated in Phase-I
Study . '

a) RAgriculture including c¢rops and agronooy .

b» Agricultural infrastructure including irrigaticn and
drainage and rural infrastructure.

c? fgricultural ecaonamy’
d? PAgricultural institutions.
2) Socinl and econonic aspects.

Formulation of the Master Plan af Irrigation Revelopment
Projects

a) Land use and land reclamation plan.
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5) Pumping blan

stagewise development of the

‘o) Irrigation“ahd drainage plan.
d) Farm road plan.
e Craﬁp;ng ﬁlan?
> ngicﬁltural managenen£ plaq-
g) Estimation of Project cost.
h> Project inplementation ﬁlan_
1> Operation and mainfénahée plén_
35 Eualga{ion of the Project.
k> Iden£ificatiun ;f‘

Project .-
1> Uater supply.
1) Powuer supply.

U. UORK SCHEQULE .

The Study will be undertaken in accordance with the attached

tentative work schedule of the Study referred to Hnnex.

. REFORT

JI1CA shall prepare and subnit the following reports in English

Ul .

to the Governnent of Pakistan:z-—
1. Inception Report
2. Field Report
3f Interim Report
4. Dratt Final Report

Thirtyd(30> copiés1 at the
comnencenant of the first stage
field work .

Thirty(BU) coples at the end of
the each stage field works.

Thirty(30> copies befores  the
commencenent of the second stage
field work.

- Thirty<{(38> copies at the end of

the second astage home office work.
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The Goavernment of Pakistan and Government of
Baluchistan are requested to prouvide 1its comments on the
Draft Final Report within onedl) month after its '
receiving.

final Reporisx ~FiTiyp (500 copies within twol(2)
ronths after receiuving the
camttents on the Draft Final
Report.

ULX. UHDERTHKIHB UF THE GUUERHHEHT 0F _PAKISTAN .

1. Ta facilltate snoath conduct of the Study, the Government of
Pakistan shall take nqcessqrv fneasuress : ’

<1

{ii)

(1il>

{iud

Cud

i

Cuidid

Cuiilil

-To secure the safety of the Japanese Study Team and

ailrbarne exploration.

-To pernit the members of the Japanesé study team to-

enter, leave and sojourn in FPakistan for the duration of
their assignnent therein, and exempt them from alien
registerotion requirements and coensular. Fees.

Ta exempt the nembers of the Japanese Study Team fron
taxes, duties, fees and other charges an equipment,.
machinery and other materials hrought into Pakistan far
the conduct of the Study.

To exempt the members of the Japanese Study Team fron
income tax and other charges-of any kind inposed on or
in connection with any emolunent or allouance paid to
the members of the Japanese Study Team for their
services in coanection with the implementation of the
Study .

- To provide necassary facilities to the. Japanese Study

Tearn for the remittance as well as utilization of the
funds introduced inte Pakistan from Japan in connection
with the implementation of the Study.

To secure perhission for entry into'priuate properties
or restricted area for the conduect of the Study, unless
prohibited by laus/regulation.

Ta secure permission to take all data and documents
related to the Study including photagraphs and videns
out of Pakistan to Japan by the Japanese Study Tean.

Toe provide medical services as needed. Its expenses will
be chargeable on the members of the Japanese Study Tean.



-

(ixs To provide transportatiocn and accnnﬂodatiuﬁ if

S necesgary

2. The Gouernﬁent.ﬁf Pakistan shall. bear cléiﬁsr if{éﬁv ar‘isé1
against the nenber'of:thé Japanése.study Tgan resulting froem,
occuring in thé caur%e of, dr otheruise connected with the discharge
of thcir.dutiés in.the inblenen{ation of the.Stﬁdv, excent when such
clains arise from groés ncglige&ce'ar.uilful misconduct on the part.
of the hénbar of the.JaﬁaéeselStﬁav Téan,
3. - The Gouérnmént.df HéluchiStan shall act as counterpért agency
to the Japanese Study Tean.and also a% pookaiﬁating body to other
-;eleuantuurjéniéatioﬁs fbr the smocoth iﬁﬁlenentation of the stuav‘
1. The Gﬁuernnent nf.BaIQChistan shéli, at its-ouﬁ expense,

provide the Japanese Study Team with the following, in cooperation

with other agencies concarned, if neceésarv;

i available data and information related to the study,

14D counterpart personnel,

€1id> suitable office space wiih necessary equipnent and
furniture, :

iud flight.licenée for the airborne r-ray intensity survey,

UITI. UHDERTAKIHG OF JICH.

For the implementation of the StudQ, JICA shall take the

follouing measuross = .

1. To dispatch, at its oun expenses, study teams in

accordance with the attached tentative uark schedule,
and . .



-

v To pursue technology transfer 1o the Pakistan
counterpart persoonel in the course of the Study.

JICH and the Gouernment of Baluchistan will bﬁnsﬁlt with each
other in respeclt of any nattér that is not agreed upon in this

document and may arise from or in connection with the Study.
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MINUTES OF MEETING
- ror |
MAST ER PLAN S'ruby
oN
BALUCHISTAN IRRIGATION DEVELOPMENT PROJECT
CTHROUGH

GROUNDWATER DEVELOPMENT
N '

THE ISLAMIC REPUBLIC OF PAKISTAN

QUETTA, 2411 MARCIH, 1986 A
/“/7// o M
/f :

Mr. S.R., Poonegar,

Addilional Chiel. Secrelary
Governmen! of Baluchislan

JTHE GOVERNMENT OF PAKISTAN

Mr., Toru dMASE .

LEADER OF THE JAPANESE

PRELIMINARY STUDY TEAM

THIT JACAN INTERNATIONAL
COOPERATION AGENCY
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MINUTES OF MEETING

In order to ensurve smoolh implemculation of the Mastler Plan

Study on Baluchistan lrrigation Development Project klil‘oug[_l Ground-

water Development (signed s/w on 24th darch, '1;98(5), Lthe Japanese

Preiiminacy Study Team, JICA headed Ly M. T. Mase (heveinalter

velerved to as "the Team") and the Government of Balucliistan (here-

inalter referved {o as "GORB) exchanged views aboul the Projeci as

follows: -

L.

Sludy Avea (veferred (o U1 in/ slw):

1)

2)

3y

Both sides agreed thal lhe purpose of the groundwater
survey is lo [ind undiscovered groundwaler resources
(mainly in [ractured and fissured zonecs) in comprehensive

measures.

Both sides agreed that further delails of the Project

areas of groundwater survey will be decided bLetween

the coming study team and GOB.

Both sides agreed (hat {he arcus lo Le intluded in the

maslor plan study shall Le idenlilied specilically on the

basis ol the resulls of growndwaler suvvey mentioned above.

)

Composition of the . Study Team:

The leam lentatively estimaled the composition of the coming
Japanese Study Team as 12 persons including Pilot, Navigator,
Mechanical Engineer, Geologist, Hydrologist, [erigation Engineer

and Agronomist,
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2)  The team requesied Lhal GOB provides counterparl services
of al least § experts, including Co-pilot of Helicopler,

Geologist, Ilydrologist, lrrigation Engineer and ‘Agronomist.

Technical transfer (referred lo VI in siw).

GOB slrongly requesied teehnical transfer especially in the field of

airborne r-ray spectoromelry lo the Pakistani personnels.

Accordingly the team pl'omisedrbcsl'endéaivours lo realize the GOB's

.r“eq'uest for imparvting :lt’air':ing'to Pakistanis bolh in Pakislan and

~Japan in orvder to meel one of the main purposes of the Project

which is technical transler of (he Japanese high technology.

Under!aking of the GOB (VI'Ole'l‘Ud o VII-3 in sfw).

1) As mentioned under s/w, the counler body to exccute the
Project is GOB through Ilydt'ngéblogy Prqjéct, W;’\PD.A, Quetta.
Aecﬁrding[y GoB pmmiséd not only the :execuﬁm\ of the
Pt‘bjecl but also their best elforts in getling necessary
cooperalion of the relevant orgahizatio'ns in Pakislan in the

following mallers:-

a)  Security ensurance by providing sceuvily guards at ils
owin expense,

b)Y  Swoolh custom elearance for necessary equipments,
especially Helicopler, its oplional vadio wave devices
olher support equipment inciuding a speeial chr and

veliicles.
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2)

3)

¢)  Obtaining of flight permission for (he helicopter,
permission [or counstruclion of helipads and making
other arvangemenls to [acilitate the operation of the

helicopter.

d) Permission lo lake pholographs ineluding videos by
lelicopter and to carrcy these lo Jap’hn for. [urther

study,

e) Permission to carrvy-aerial pholographs and other maps
of imporiance connected wilh the above study to Japan

for furtlier use.

GOB explained their problem in providing velicles and one
truck required flor the sludy and requested the {eam lo arrange

some of these from Japan.

" The Government of Puk_islan and Baluchistan shall designate

the Pianni_ng and De_';;&elop-ment Department of the Baluchistan
Governme._nt (lhe_ Department) as the execuling agency for
the Slgl(jy_ and: shall cause the Department to ulilize the
S'erviceS of {herlllyd[-ogéology Project, Quetla of the Water

and Power Development Authorily (hereinalter called the

Hiydrogeology Project) in the implementaticn of whote of the

Study including all drilling works,

A-14



4.

4) The team requesled that in order lo meet the dreitiing
requirements of the Project, sowme number ol deilling
rigs oul of those being imported from Japan during 1986 .

under Japanese Grant should/putl at the disposal of the

llyd't'ugéolt)gy Project, WAPDA.

Undertaking ol JICA (VIID).

n On the request of GUB: ihe team cexplained that JICA
shall make necessary arrangemenis to despateh at its own
expenses, lhe Study Team in accovrdance willi the allached
tentative work sc'lu:tlul-c and finnncee Lhe uixpnm[imrns in
foreign and local exchange on account of -l'mnuucl'utiun,
per diew, allowances, internalional/domestic air travel,
Lrnn.sp(n‘{ and olher exg:en-ses to be incurred by lhe members

“of the Study Team for the performasnce ol their services,

2) JICA shall vequire the Sludy Team lo designate a Team
Leader. The team leader shall be responsible for liason

with the GOB, implementing ageney and olher agencigs.

Othef‘s

The GOB and JICA shall execule an agreement indicating the
scope of work and the undertaking by the Govet‘n‘menl of Pakistan/
Baluchistan, The agreemeln shall be endorsed by the Economic Affairs
Division of the _GOP. In the agreement the list of equipment_shail not
he mentioned at this stage. But the team assuved the GOB that the

list shall be submitted prior to importation of the equipment.
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