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PREFACE

In response 1o a request from the Government of the Islamic Republic of
Pakistan the Government of Japan decided to conduct a basic design study on the
Project for Exploitation of Ground Water in Balochistau Province in the Tslamic
Republic of Pakistan and entrusted the éludy to the Japan International Cocrper.aﬁun '
~ Agency JICA).

JICA sent to Pakistan a study team from 2 September te 10 October 1996,

The team held discussions with the officials concerncd of the Government of
Pakistan and conducted a field study at the study area. After the team returned to
Japan, further studies were made._ Then, a mission was sent to Pakistan in order to

discuss a draft basic design, and as this result, the present report was finalized.

[ hope that this report will contribute t6 the promotion of the project and to the

enhancement of friendly relations betwéen our (wo countries.

I wish to express my sincere ‘appreciation to the officials concerned of the
Governnent of the Islamic Republic of Pakistan for their close cooperation extended (o

the teams.

February 1996

J

%Q

rd
Kimio Fujita

President
Japan International Cooperation Agency






February i996

[eiter of Transmittal

‘We are pleased to submit to you thic basic design study report on the Project for
Exploitation of Ground Water in Balochistan Province in the Islamic Republic of
Pakistan.

T‘Bis study was conducted by Nippon Jogesuido Sekkei Co., Ltd., under a
contract to JICA; during the pericd from Aungust 30, 1995 to February 26, 1996. In
conducting the study, we have examined the feasibility and rationale of the project with
due consideration to the preécnt éituation of Pakistan and formulated (e most

appropriate basic design for the project under Japan's Grant Aid scheme.

Finally, we hope that this repert will contribute to further promotion of the

project,
Very trily yours,

—(= y e
Nobukatsu Sakiyama

Project Manager

Basic Pesign Study Team en

The Project for Exploitétion of Ground Water in
Balochistan Province in

the Islamic Republic of Pakistan

Nippon Jogesuido Sckkei Co., Ltd.
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1 Backgroliml of the Pfoject

1.1 Background of the Request

It took five years and scveral amendnients to the proposed project request from the Pakistani side before it
was accepted by the Japanese Government. The circumstances of the above-mentioned request were as

follows:
1. Original Roﬁucst (February 1990)

The procurement plan of 30 rigs for groundwater development in Balochistan based on PC-1 was
approved by the Government of Balochistanin 1989. This plan was to hrOcurc 21 rotary ngsand
ning pereussion figs. The Govemment of Balochistan requested 21 rotary rigs from the

Government of Japan.
2. Sccond Request (May 1994)

The Government of Balochistan reduced the scope of the tacget areas, namely the Jhal Jao and
Panjgur Districts; for a more realistic plan. Under this plan, about 76 wells in Jhal Jao and 45

wells in Panjgur were proposcd to be drilled.
3. Final Request (July 1995)

Jhal Jao as the target arca was changed to Turbat in consideration of the ifs belter access and

public order.

1.2 Outline of the Request

The inajor economic activitics of Pakistan are farming and other agricultural-related activitics. Roughly
47% of the working population arc farmers. This project is intended to increase agricultural production

(.curr'ently' 1.8 tons per ha).

The Conceptual Eighth Five Year Plan 1993-1998 for Agricultural Developmeént has been established by
the Govermiernit of Balochistan. Under the plan’s concept, increasing food production and the cfliciency

of the working poputation in the provinee are stated goals.

However, due to the limited precipitation and adversely high cvaporation, the susface water resources are

insufficicnt for ircigation use in Balochistan, The only practical source for sustainable water supply is
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groundwater. In this connection, groundwater investigations were carricd out by WAPDA Quelta with

UNDP cooperation from 1973-1984, and the study results were summarized in the Groundwater

Resources of Balochistan Provinee pubﬁshmi in Junc 1993,

The Government of Balochistan has promoted groundwater development using 17 drilling rigs which were
procured through the Japancse Grant Aid project. Cu rrcnﬂ} about half of the available groundwater has
bccn extracted, according to the previous study’s estimales ‘o potential groundwater. Thus, the
Government of Pakistan has requested Japanese Grant Aid to procure the necessary drilling equipment to

consteuct 121 tubewells in the Jhal Jao and Panjgur districts of Balochistan Province.

Regucsted Equipment:
1. Rotary drilling rigs with accessorics 4 units
2. Percussion drilling rigs with accessorics : 2 units

3. Supporting cquipment (such as a sceviee truck and a tanker taxck)  not specified
4. .Gcologicai survey instrument for logging & prospecting not specified
- 5. Workshop _ T " not specified

- In addition to the abou. cquipment, other items were roqucsted by WAPDA lhrough the 'lcam s ficid

survey in Palustan These items arc as follows:

.- Compu!crs for managemcnt \\ork

2. . Vehicles for managcmcnl work .

3. “Tractor for construction of the access \\a)
4

Spare parts for Japanese rigs {inventory)
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2. Cantents of the Project

2.1 Objectives of thie Project

Water services fof agriculture and domgstic use in Balochistan are provided mainly by groundwater duc
to the non-sustainable surface water sources in this arid arca. Groundwater development has been
"managed on a long-term- prograin basis through mutual cooperation among the four concemed

- goverament agencies such as the Water and Power Development Authority (hereafter called WAPDA).

The objoctive of this project is te procure the necessary equipment for the Government of Balochistan to
facililate the development of groundwater for agriculture and domeslic use in project sites in Balochistan
through the installation of some 297 deep tubewells within five years using the procured equipment along

“yilh their own rigs.

2.2 Basic Concept of the Project

The respoiisible and implementing goveramentat agencics of the project are the following:

»  The responsible agency of the project is the Planning aud Dewvelopmient Department
(hereafter called P&DD) of the Government of Balechistan.

»  The implementing agency of the project .is the Hydrogeology Project of WAPDA,

headquartered in Quetta, of the Governnient of Pakistan.

The final items to be procered under Japancse Grant Aid were' studied and decided upon in Japan in

consideration of the items requested by the Pakistani side, by taking into account the following:

*

the hydrogeological conditions of the project sites

the number and specifications of investigation and production tubcwvells to be installed
»  the cconomic and administrative viability of the project
« gvaluation of the past perforance of the groundwater development

The basic conécpt of this project was verified through a study of the viability and propriety of the

groundwater development scheme to be implemented by the Pakistani side as foltows:
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2.2.1 Cooperation Concept

The nocc_ssity aiid reasonableness of the implementation of the project was verified during the study in

Pakistan for the fol lowing reasons:
1. - groundwater development is crucial to the development of Balochistan.
2. this project will cahance the groundwater development in Balochistan,

3. the exceution of groundwater development would contribirte greatly to the general welfare

and improvement in the standard of tiving for the people of Batochistan,

Thus, it is assumed that Japancse Grant Aid can be applicd to execution of this jj_roject. -In kecping with

this tenaat, the Basic Design report shall be prepared with the intention of applying Japandse Grant Ai_d.
2.2,2 Reatistic Groundwater Development

(1) Target Arca of the Project

In the original project document, the project as of the date of commencement of the basic dcsign study
covered only two districts, namely the Panjgur and Turbat Districts as ;irbjcé:t sites. However, based on

information obtained during the field visits, the team had the following observations:

s the groundwater level and the promisi'ng‘aquifers in most areas in the districts are relatively
shallow (10 m to 30 m), and

"+ other methods than deep tubewells such as Karez and dug-wells are technically and

coonomically more suitable for the hydrogeological conditions in the arcas.

Therefore, the rig's capability of drilling up to 300 m, as requested by the Pakistani side, could not be
tochnically justificd as project components. In responding to the team's obscrvations, the Pakistani side

~ éxplained that:

. the rigs to be procured under the project are expected to serve for mot¢ than 10 years and thus
they will continue to be utilized virtually in the whole of Balochistan in the same manner as
the rigs previously procured under Japancse Grant Aid (fiscal year 1984 and 1990) have been
used; and that | ' .
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*  the rigs to be included as project components are required to match various hydrogeological

conditions in the province.
Bascd on the above discussions both sides had agreed that:

+ . the project has a “Groundwater Developmient Program® nature, and can be grouped under the
projects to be implemented over a longer period in a grographically wider area with

diversificd objectives,

s the Projects are virtually a continuation of the above-mentioned programs, which would help

enhance WAPDA's chgineering flect, and

+  the project sites are in areas where deep tubewell investigation and development are required

in future.
Finally, the project sitcs arc in the following 6 districts in Balochistan:

1. Ziarat District

b

. Mastung District
3. Kalat District

4. ‘Kharan 'Distn't_:t

©

Panjgur District

6. Turbat District

(2) Verification of Groundwater Development Program

Currently, groundwater development in Balochistan has been carried out using a collection of somc 33
well dritling rigs. Of this number, 17 arc of Japanese manufacture and the remaining are from various
other countrics, with rigs of US manufacture being the majority. The Japancsc—madé rigs arc all 16
years-old or newer. The remaining rigs are all 17 years-old or older. The antiquated rigs cannot be

counted on to enhance the groundwater deimlopmbnt program in Balochistan.

Batochistan on 1989, the pi‘ojé}c( scheme was to be groundwater development for agricu!turﬁl use in the

each project sites. According to the explanation from the Pakistani side, the demand of groundwater
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development was not limited in Balochistan and therefor¢ groundwater development is the most impoitant

promotion work conducted by the Government of Balochistan.

However, the team could not reach an understanding as to whether the project is to procure the drilling rigs
for a scheme of groundwater developnient voder a Japancse Grant Aid Project. Unfortunately, the storage _
of groundwater is very limited in Balochistan. Bven if the groundwater development program is
hydrologically balanced under precise management, the development and use of groundwater without

purposc cannot be recommended.
The tcam made severa! suggestions dnd'dESCUsséd the groundwater developnient program '\_\iih'thc

Pakistani side, and reached an understanding regarding a lucid and realistic grouncl:waler exploitation

prograin for this project as follows:

1. Utilization of groundwater to be extracted

The main purpose of the progeam is to extract grbundwalcr are for agriculture and domestic use. The
requested groundwater demand, considering the expansion of irrigated arable land and the served area
within five years, will be estimated below. There is also the possibility that surface water development

will be developed with priority during the same period. The preliminary caleulation results are as follows:

2. Estimation of water sources demand

. A) Trrigation

* The demand of irrigation will be estimated based on the assumplion of the last 30 years groiﬁh ralio,
- which nicans that $% of the non-irrigated arable area will Bc pos§iblc to irrigatc within five years. The

\\;atcr source demand for new-irrigation will be estimated from the water consumption ratio of multiple
“crops with consideration for the agricultural system and meteorological data in each district being taken

into account,

B) Water supply

The demand for water supply was cstimated based on the pdpulation and on the percentage of water-
served houscholds in urban arcas, which will be increased from 83%at present (0 90% in 2002 (the target

year), due to the centralization of surplus population such as réfugecs.

The unit consumplion rate used for this study is defined as 117 Ipcd as the standard unit of Pakistan.
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3. The ratio of teliance to groundwater (See Apbcildiccs: Nature Environmetit)

_ Water sources are classified into surface \\'atef, dam, Spﬁng, Karez, dug well and tubewell. .Tl:c
groundwater potentiai could be cstimated with regard to its storage and recharge cycte. To disturb the
cquilibrinm of the hydraulic balance takes a long tinie, Iongcf as several decades, and a century or morc to
recover the balance. Therefore, hépha?;ard groundwater development should be avoided whenever
possible. Bascd on the ticeds of water quality and quantity, the water sources other than groimdwater

extracted by tubcwell have developmental priority duc to the limited groundwatet in Balochistan.
“A) Trrigation
Water source development for irrigation water was requested to insure a great quantity of water rather

than quality. Thus, groundwater exploitation by tubewell should be minimized versus the other possible

sources. The reliance ratios for each water source are as follows.

Table 2-1 Distribution of Water Sources for Irrigation

_; Ds;l;cl \&\:ff | Pam . Springl 'S’;:,l:ﬁw 3;?[)

© Ziared 20% | 35% 40 % ‘5% 0%

— Mulung 0% T:: :A, ;%— ---—50% 30%
Kalat T ses| 15| 10w| es%| 10%

e | s%| 15%| 0% es%| 10%

_—P‘;ljgur - 5% _ _25_%7 ' 59/.: w&)%ﬁ 5%
Tusbat sw| 25% s mw% s:/,,_

Note: the above percentages were estimated by the team’s observations during their visit to cach
district (pleasc refer (o Appendix 5-5 Groundwater Development).

B) Water supply

" The water source for water supply should be groundwater in tetms of safety and stability.

4. Coniparisoﬁ of water demand and possibility of groundwater development

Previously the target of ground\i*a'tcr dcvelopnicht was only porous aquifers in sedimentary formations.

* Curreéntly however, groundwater development targets fissured aquifers in base rock formations.
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' ]owc\"cr the investi gaiion of fissured aquifers has almost finished in some areas of Ziarat and Mastung, .
From the viewpoint of h}drogcoiog) the fissured aquifer would presents the greatest untappcd potmllal
for groundwater dov clopmenl in the whole of Balachistan without regard for the difficultics of chmclog)

and productivity.

At the present, the program’s aim is fo develop the groundwater as a basis of social infrastructire,
thercfore altuvivin lowland as irrigation by topOgraphical_ reason and a densely populated area as water -
supply, will be nortinated as most cffective areas for project sites. The potential will be evaluated equally

between porous and fissured aquifers in Balochistan.

The ratio of demand versus potential of groundwater development is 14 percent on average, The most
progressive areas of groundwater development are seen in the Mastung and Kalat Districts. Thus,

effective use and management of groundwater is urgently required in two districis.

Bascd on the n,sulls of the Study, it was concluded that lhc ncocssafy demand of grounds.\ater

* development is 239,000m*day as shown in Table 2-4. This is nnich less than the arca's polcntlal

Tablé 2-2 Requiréd Groundwater D'eve!opment for Irrigation

! MNon- - Plarmed l)ccp\VcIl ] Arca -Pla:m-:d
District TImigated Inigationn | Reliant Tirigatad Well
Arca Arca Ratio Ly GW “Yicld

- 1,000 1,00t % Lootha [ 1000m’
Ziarat 84 042 0 0 0
NMutung 280 © 140 0 | o4 | &6
Kalat a1 221 1w | oz 206
Klxuan 578 289 10 029 561
Punjgr 159 080 5 004 112
Tuebat 279 140 "5 ‘007 17.6
TOTAL 1821 -3 1.04 178.1

Note: the above pereentages were cstiniated usiing data from the Agriculture Depariment (please
refer to Appendix 5-3). ' '



Table 2-A Projected Groundwater Dep’éiopnlen_t for Water Supply

1997 2002 Incicasc
District | Pojected | Witer Projected | Whter Pojoded | Whier
) 1. Vouno Vol Vo}um:
Population | m*” /d Popdation | m” Ad Population | m° Ad
Ziat | 49500 | 570 | 61,500 7900 | 18000 | 2140
Mating | 192400 | 22385 | 257400 | 3020 65,000 7,735
Kaled 201,500 | 35070 | 401,400 | 46960 09,000 | 11,850
Konn | 163350 | 19010 221000 | 25860 57,650 G850
Pajgir | 231250 | 2690 | 307800 | 38010 76,550 9,110
Farlxd 550450 | 65,000 | 754200 | 8210 124750 | 23,150
TOrAL | 1,497,450 | 174215 | 2009300 | 235090 | 511,850 | 60875

Note: the above ¢stimation is based on data from PHED (please refer {o Appendix 5-2 & 3-3).

Table 2-4 Confirmation of Groundwatér Balance

(1,000m 2 Fia)]

S —— 1 |

District —----- - —en s —eeen=d Growncheter Potential
Tirigzdion Whler Suply  TOTFAL

Gt | o | 21 21 < w06
Mustung ws | 77 s | < sms i
k| w6 | us | as | < sz
= _ e |

Khvran 56, 69 &3.0 < 33
' Pmjge 1 11; o 9.1 03 < 1_13,7 -
Cneeat | 1s | w2 | aws | < a1
oA, | w1 | s | 20 | <ieme

Note: the groundwater potential can be found in Appendix 5-2.
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5. Planned tubewell insla_lfaﬁon

“The execution progrant will be scheduled in view of ihe required demand for groundwater development.

The program shall be implemented with the necessary rigs in cach year in consideration of well yield and

the installation schedule, Hydrogcological factors, production factors, geological condition and matters

determined by rig performarice, installation schedule and annual working time, arc to be used for trial

estintation as shoivn below,

A) Necessary tubeivells

The 297 tubewell instaliation were counted by well yicld and demand in cach district, The well yiclds

. were accounted due to the target aquifer condition. ‘The sites are so varicd because of the wide project _

arca, which are approximately 117,000 ki, Therefore, well yicld will be assumied by adoption of mean

condition includes abandoned tubewells based on WAPDA's data of the last five years as the most

practicat method.

Table 2-5 Required Numbers of Wells to be Constructed

Note: well yield can be found in Appendix 5-5.

_ Growndwater Requirenut 1ooan Yl \‘;;l“l' B Welt Num;- ]
i%m —_;;z_%atiam g:;:'y ‘_“Total 1.0:)“::&1 Inigticn ;:i:y _lohl
Ziorat o 21 21 1.26 0 2 2

Muug | 66 27 | ms | oes | et | | s
ﬁ;al-a_t -29_6 | 119 415 07w 38 o 15 53
Kisren s6.1 6.9 n &30 083 G8 8 7
Panjgiae 12 21 203 072 16 . a 13 - 29
m;\—utm A 176 232 B 40.% ) ;_72 7”24 L;_z 6
'101‘:\_11-' t’fs.l" éok.;ﬂ 7;:39._0__ e 240 81 | 321




B) Standard tubewell installation term

The well construction period shall be scheduled depending on the well structure, geological conditions, rig
performance and transport conditions. Therefore, a standard construction term for tubewell installation

will be estimated by the average rate, which is derived from WAPDA's data of the last five years as below.

Table 2-6 Sténdard Well Construction Term for Tubewel Installation

‘ 1)&;3(11 v'well) " Corvstaacticn Tenu (d.;\y/wéll) 7 ‘cnnr'“l
District” S S S ——— - |
: Max. Ave. Sctepy | Drilling Install Tctal {Nath)
Zicwal 305 20 | s 50 1 10 s 22 |
Toetwg | w0 | w5 | s | s | 1 | 0 | 23
ki | 20 | 10| s | 4w | w0 | s | 18 |
ke | 215 | 1 | s | 3 | 10 | s | i7 |
Panjgur so | g0 - 5 30 o | 45 | 1s
Tt _ 0 | so | s 30 10 45 15
L - R — A — _ i

Note: the above-mentionéd data can be found in Appendix Article 5.

6. Required rigs

The annual required amount of rigs will be examined by the necessary tubewell installation number, the

standard consteuction term and the annual working days.
Rig working days = (365 days x 6/7) - 25 days for holidays - 18 days for maintenance
=270 days or 9 months

'Then the required total rigs are estimated to total 67 anaually as shown below.



Table 2-7 Required Number of Rigs -

Well Nunber ] .Oum“:tiax Roquirad 1-21 2 Nanbor
T e | S e ey e | S [ e
- Ziaral o a2l 2| 22 |l o 05 05
“rx;mu); 9; 77777 noloos 3 | 20 ﬂ, 28 | 268
Kalat | 8 | s 53 1.8 76 { 30| 106
Kham | 68 s | 7 | 7 | oi2s | 1s | 143 |
Parjgir . 16. 1w 20l 1s 27 22 Ac;:
Tutat 24 32 56 _—Jl.S - 4.0 ;; ____9;:__
TOTAL 240 e | 321'_ | s 153 | esa

Note: The above-mentioned data can be found in Appendix Article 5.

The number of rigs to be procured under this project is calculated from a) total number of rigs as given
in Table 1-7, b) number of rigs workable at concerned govemment agencics; and ¢) out of the total

number of rigs to be used for the project area.

Aj Workable rig number

Generally, the service life of drilling rigs is 10 to 15 years and 20 years in son_l_c_cas:cs' depending on
operating conditions and nomﬁal O&M . However, some rigs are still in sérvioe beyond 20 years in
Balochistan despite the hostile environment and operating conditions. The rigs are used properly ny
WAPDA. Thercfore, the uscful service life of rig has been assumed as 23 years taking into account the

above situations.

Based on this assumption of the service life of rigs, the number of workable ngs is cshmated as in Table
1-8. In this cst:malton 8ix rigs to be procured from France in 1996 are not considered as Ihe}' will be usccl

outside the project area.
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Table 2-8 Number of Workable Rigs in the Future

Your
WAPDA |l 13|53 {13113 ]13]110]| 10 6f 6| 41 4

%0 199 1wz | 13 | 10m 153 199 wer 1968 153 000 2001

D A] 8] 41 5 51 5 51 51.5| 5 sy s| 5

1 &eprwl 7207 2 2 2V 71 20 7 7| 7] 7] 7

lpraaeEpl 71 71 8| 8| 8| 8| 8| 8| 8 8| 8| =

TOTAL | 35|33 (3333|233 33|30 |30 |26|2628]24

" B) Number of rigs to be used for project arca

The groundv.atcr devclopmcm in the pchct arca had not niade a good progress since 1970's due to the
long distances of the potential sites from Quctta and also in the absence of groundwater investigation
aqucrs However, development has begun as a matter of high pnont) in recent years. This is m'iml)
because of the use of high-performance rigs provided by The Japanese Government and the wide and décp

g‘rouhdwzﬁer investigation in the environs of Quétta assisted by JICA.

Therefore, the number of rigs to be used for project arca will be calcnlated based on the data of the recent

five years. -

Table 2-9 Number of Rigs to be used in the Project Area

ﬁ’“ 1997 1o | 199 oo | o ulm] _:f::;f':;
WAPDA| 27 1.6 16 11 1 8.1 27 %

B D_ Al 15 "-;5- 15 1 s s m:i.—s— "3;/;“
1‘ & P- D ____21 1 21 21 _2—1 a A‘;,l lo.s“_ '30%7'7
o i ol 24 | 24 | 24 | 24 | 24 | 2o | 0%
TOTAL 87 : —7.6 7;—“ - ;Tw_;l—m ng.‘nm -

Note: Refer © Appendix 5-4 &5-S.



- C) Rigs to be procured

Asazesult of the above mentioned process, number of rigs to be procdrod for the project is determined as

below:

Number of rigs to be procured = (required total rig number - workable rig number) / program years

= (66.4 - .38.1)15 =5.66=6 (Ihc requested nimber)

7. Decision of rig numbers to be procured

It is confirmed that 6 rips would be necessary to promote the groundwater devetopment program in

Balochistan. The itemis (rigs and accessories with supporling cquipment) to be covered by the Projoct

have been discussed extensively by both parties, and the result has been summarized tn Table 1-10.

Items under the column “Original” arc those originally requested by the government of Balochistan in July

of 1995. Items under the columins “Alternative 1” and “Altemative 2” are thosc to be considered by the

Government of Japan in the case the iters in the original request cannot be fully met due to budget

constrainis within the Govemment of Japan.

Among the two alternatives, the Pakistani side prefers Altemative 2 due to the inability to proceed with the

groundwater development work without the supporling equipment,

Table 2-10 Requested Items

QUANTITY
ITEM EE— : —
Original Alternative 1 Altemative 2
1. Well Construction Equipment
1.1. Rotary Type Rig Unit 4 4 4
<Contents of Unit>
Rétary Type Rig (300 m) () Nt )
Scrvice Truck (n H 4]
Water Tanker Truck (1) {1 (1)
Service Pickup () (1) (1
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Table 1-10 (Continued) o . QUANTITY
| ITEM — _ e
Original Alternative 1 Alternative 2
1.2. Percussion Type Rig Unit 2 2 |
<Contents of Unit>
Porcussion Type Rig (200 in) o ) m
Service Tk 0 m (1)
Water Taker Truck () o )
Service Pickup | n {1) (1)
13 Air Driilibg Equipment 1 | 0 0
_ 2. Supporting Equipnicnt
2.1 For Mobilization and
Demobitization
(1) Cargo Truck with Crane 2 1 | 2
(2) Tractor : 1 0 0
2.2 Pumping Test Equipment |
(1) Submersible Motor Pumip 1 0 0 |
(2) Turbine Pump .l . o ‘ : .l
3. Mobile Type Well-logger . I 1
4. Mobile Type Workshop 1 Co - i
_5, Spare Parls
5.1 For the equipment to be supptied 1 l 1
5.2 For the existing drilling rigs : i _ 0 : 0

In the case of “Alternative 27, the following wetl number will be constructed by the cquipment to be

procured under Japanese Grant Aid,
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Papaose | - Rig . “Corstruiction Wells 7 ]
| Agey e Nunber | Tnigation Water Supply | TOTAL
New Rigs 250 o 24 118
WAFDA | Existing Rigs 81 38 = 38
Tedal 33.1 132 24 156
B D A 75 35 o 35
1 & P D 105 49 — 49
P IIE D 120 - 57 57
TOTAL &3t 216 81 297
In Case of 6 Rigs 631 240 81 321
Table 2-11 WAPDA’s Construclion Wells and Rig Number of New Rigs
Cosstraction WGH Mew Rig Mo Iyeakdonn
Distict. boeee Moy Nobor/Syear | MNavbon'ycar .
Trig; i Whter Inigdicn Water |- Totad Irigtion Water Total
rnigyhon B 5 HiC i
T sty | TP suppty | T sty | Y
Ziamt o0 06 0.00 o13 | o013 000 0m 0.03
Mustung 368 33 7.78 070 848 155 0.14 169
Kalat 149 4.4 316 093 409 063 019 082
Klxuin 266 24 | 564 051 | 615 | riz | o010 | 12
Panjgar 63 39 133 G683 216 027 017 0.44
Turbat - o4 9.4 1.99 2.00 399 040 040 080
a0 210 o
TOFAL |—-rnbee— 1 1090 s10 | 2500 397 1.03 5.00
1180 :

* Table 2-12 Area, Number and Use of WAPDA’s Rigs

2-14



(3) Identity of the rigs

Presently, WAPDA has four Japanese rotary rigs with a capability of 300 m drilling, which were procurcd
under the previous Japanese Grant Aid project. WAPDA has requested additional four rotary rigs (300 m
depth capacity) and two percussion rigs (200 m depth capacity).

' The percussion rigs will be used for tubewell installation in unconsolidated formations with a maximum
dcplh'of 200 m and also in areas with well-known hyd rogodiogy cOndilions. In this case, the percussion

rigs have advantages, such as saving of costs for well construction and cqui pment maintenance.

This is highly appreciated as a practical request. The validity of the demarcation to provide suitable rig
typés for each district will be identificd in t_crins of factors such as the well construction numbers and the

tubewell structures, including geological conditions as below.

Table 2-13 Rig Identification

Dmd Hannod Tobewell Dyt _K;z—ic;f)i{itx C{Eg_— Type | Apgticitility ngigNm.:m-
C | Awon | Moy | Realy | Pavesion | oy | rassion |
Fiarat - O 39’5 j O X 003 -
Mg | 295 s | o | x o | -
| o0 | 270 o | a 062 0
K | 120 as | o | a o | 0%
T | e | e | s ] o | en | om
et | w | e | A& | 0 | o | 0w
oA | T 77T s | ser

NOME : ©=Mat Suitable, O =Suitatle, A =Near Suitable, X =Uhfit



2.3 Basic Design

The basic.design will with foliow a concept for the protmotion of a groundwater developmeént program in
Balochistan,

) 2'.3_.1'_: Design Concept

The goal of the ground\\'étc_r d_cfclopment program for Balochistan is to consinict 297 tubeyvelis in six
districts of the project sites for irrigation and water supply. Thus, the cquipment fo be procured under
' Japéncse Grant Aid should be fitted to the specifications of this program and that the rigs will conform to
the hcoes’sary design speciﬁcations in consideration of the hydrogeology, weather and other fact;rs as

shown betow.

(1) Environmental Considerations for Project Equipment

1. Geological conditions and standard tubewelt design

The project sites are areas where decp fubewell investigation and devélopment will be tequired in the
future and the sites arc mainly located in the Central Convergence Zone of Balochistan Province. The
target groundwater will be dévclopcd from the porous and fissured aquifers found therein. The standard
fubewell structures are to have a deplh'of 200 m (maximum) for drilling in scdimentary formations and
300 m {maximum) for drilling in rock formations. The average depth of the tubewells were recorded at
100 m to 250 m using the district-wide statistics from WAPDA, and well depths in norther areas were

found to require more depth than the southem districts.

2. Hightand sites

The project sites will cover the highland district of Ziarat. The power-unit specilications of shoutd be

phrased in output-power down of machinery power unit in maximum 2,500 m altitude above the sea level.

3. Temperature variation

The equipment should be specificd for both cold and hot climate use, bocause Balochistan has one of the

biggcsf temperature daily and seasonal differcnces in Pakistan.

(2} Tubewell construction method

The cquipment should be designed with consideration of the construction schedule as is denoted below,
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1. Drilling method

WAPDA usus the direct _mud.a:id air circutation mecthod for rotarj' drilliﬁg and the cased hole ﬂIICihOd for
percussion drilling. However, using air drilling as a down-the-holc (DTH) method is one capable of
drilting in hard rock formations only in a small diameter. This ethod is for groundwater investigation
and is not suitable for tubewell construction for production use. Itis recommended that oquipnient for the
diréct-mud mcthod for rotary drilling and for the cased-hole nicthod for pereussion drilling will be

designated.

2. . Water sampling

WAPDA has used a water sampling procedure during the pilo'l hole drilling, except in thosc arcas
precisely investigated previously. This proceduré is necessary to cvaluate the quantity and quality of the

groundwater in the test area.” The cquipment used for water sampling will be fixed to the drilling units,

- {3) Local Products

Local products are most suitable to maintain the equipment procured under this project. If the parts and
other materials necessary for the supplied equipment is available on the Jocal market through local agents,
WAPDA will be able to purchase them easily and quickly. This will ensurc better maintenance of the

equipmicnt.

(4) WAPDA Maintenance Abilitics

WAPDA has a high technical proficiency level and has a great deal of expericnce in maintaining
cquipmient. This is especially true in reard to the harsh hydrogcology, weather and road conditions in
Balochistan. WAPDA has maintained its equipment f‘of a duration cxocodi:ng:thc expected equipiment Iifé
cyeles. In kecping with shis, the maintenance cquipment should be designed for making the most of their

maintenance work.,

(5) Implementation Schedule

The implementation schedule ‘will be an estimated 12 months for the detailed design and for the

procurement of the cquipment. Thus it is not nccessary to execnte within raultiple fiscal years.
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2.3.2 Basic Design

)y (}pli'niuﬁl Type and Numbe of Main Equipment

The type and number of rigs is justified as below from examination of the groundwater development

progeam in 2.2.2 Realistic Groundwater Developnient |
Table 2-14 Outline of Plarined Rigs

Dusaription Capecity Nunixr C Notes
Rotay type M 300m of Dyt o frore 4 Top Head ive
Porcwsion type | M 200mof Dyh o iimre 1 Spudding Diive

While_ the team stayed for the field survey in Pakistan, the teaim held discussions with WAPDA to finalize

the other main items requested by the Pakistani side as shown below.

Final fiems Requested by the Pakistani Side:

Tem | | Quantity

1. Service truck: * | same number of rigs
2. Water tanker truck: | ditto
3. Service pickup: - . ditto
4. - Air compressor for well dcvclopmc.nt: ditto
5. Wciding plant: . ditto’

6. DTH drilling cquipment: 1 unit

7. Cargo truck with crane: 2 unils
8. Tractor with road-scraper: 1 unit

| 9. Puniping leét cquipment: 2 units

10. Geophysical survey instrument; 1 unit
11. Werkshop equipment; ' 1 uait

[ 12, Spare parts for above equipnicnl: 1 fot
13. Sparse patts for Japanese rig (inventory): | 1 1ot
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Based oni the final regirirerents of the Pakistani side, the study team had re-examined the sig inventory of
goverament agenCiCS, the capabilitics and technology of well construction, the performance of rig O&M,

and the organizational operating formation in Japan,

For smooth and effective implementation of groundwater development program, the next main items are
determined as the proper useful types and numbers for the project. The grouinds of this decision are as

follows:

 A) Well drilling equipnient {ftems 1 16 5)

* The well construction work cannot ﬁmclion'withoul the main and supporting cquipmicnt such as drilling
Tigs, tooIs tanker truck, ete. In addition, the project sites are w :del) disbuised throughout Balochistan,
and thus the cqmpmmt as menuoned bclow should be prescnt and in n.ad} position at cach site with each

rig to be procured as part of the progressive implententation of the groundwater dmclopmcnt program.

a. Service truck

Fourteen (14) service trucks arc in working condition. This number is almost the same numbcr.of the
present working rigs; Normally, mobilization and demobilization to cach job site will be undertaken 10 to
15 times via truck transportation. Under fhc usual road conditions, driving and maintenance, the useful
it driving distance of a truck is approximately 500,000 km. On the other hand, the average distance
traveled by WAPDA's tnick inventory is about -384,000 km. Thus, this service truck is an indispensable

item for the well drilling units in order to keep an effective rig operation ratio.

b, Water tanker truck

Fiftecn (15) water tanker tnicks arc in opcrafional condition. This number is the same as the number of
rigs. Usually, a rig’s operation is mostly for drilling work at cvery site, including water sampling for water
quality analysis. The construction water should be ready for drilling work at any time and for any drilling
method. If the constriction water is not delivered, the drilling work aud borchole condition became
difticult almost immediately. Thus, this water tanker truck is an indispensible item for the well drilling

units,

“¢. Service pickup

There is ho service pickup in WAPDA's inventory. They use a service truck even for the urgent delivery

of small parts from Quetta or other local markets. This might be one of the factors making the rig
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operation ratio lower. WAPDA would be able to get valuable scivice from a service pickup for jéb site
management works and transportation of sundry parts and supplies. Thus, this scrvice pickiip is an

“indispensible item for the well dritling units.

d. Air compressor for well development

Five (5) air COMPICSSOLS are being used for well development at 13 rig sitcs in the whole 6f Balochistan.
These air bomprcssbré are divided a:ﬁongst severaltersitories and arc shifted to various sites depending on
the progrcfss:of construction schedule. This incaiis that 5bt§ut half of the sites are forced to'wait for air an
compressor to start well developmient for a few days or sometimes a month. Onthe other hand, WAPDA_
has used these air conmpreséors both for well development and DTH drilling jobs. Tt is lhcrcforc.
secommended that the specification for air compressors shonld be fixed to the development tubeivell only.

Based on the situation of the site work in Balochista‘n, the air compresser is an indispensable item,

e. Welding plant

At present, 11 welding plants arc operated at the sites of 13 rigs. A welding plant should be established at
cach site not only for the installation of well casing strings, but also for the cmergency and temporary

repair of cquipmient. Thus, the welding plants are indispensable items for the well drilting units,

The number and other conditions of the above itenis in WAPDA's inventory are indicated in the table

below:,

Table 2-15 Supporting Equipment Inventory

7 ) o Werkable Scrvice ~I£;g -C{x:n;tion
Iquipaneg Nubor Trrvelled

™arbor Yoo 3,000k Tixay
Sarvice Tk 19 4 128 as4 -
Water Tanker Tiuck 17 s & 179 434 -
Savice ]Xchqi 0 o - — L
Air Conyressor 7 S @ °0 - 2,890
Wlding 1ant 15 e 161 - C 7,00

MNOIE : Muvbors in () proaarad by Japanese Goaat Aid in 1985 and 1991
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B) DTH {(down-the-halc) drilling cquipment (Item 6)

“The DTH drilling micthiod is most switable for drilling in hard rock formations with a smal diarictes
{maximum 200 nun, or 7 7/8") vp to about 200 m (650). This bore hole structure is utilized only for

groundwater investigation purposes,

-For the installation of production tubcwélls, a final bore hote diameter should be reamed with a 445 mm
(17 172" diameter hole opener and have 250A (10") diameter casing strings installed into t.hc bore hole.
WAPDA has had exgpericnce in drifling u'sin'g DTH equip.mt_ant a few.limcs before, but their ovn air
oomp'réssors also have the capébility’ to be used ’fo_r DTH drilling with one unit of D'TH hanuner un.it that

was procured under the past Japanese Grant Aid project.

While the study team stayed in Pakistan for the ficld survey, the DTH drilling cquipment was included
among the final items requested as indépendcnt iteas. However, the team finally decided to exclude this
itein from the project oofnponcnts in consideration of the geological conditions of the project sites and their

equipment iventory.

C) Suppoiting equipment {Items 7 to 9)

This equipment consists of items to be used for a given period of time or at necessary sites only. The
results of the examination of the equipment needs are shown as below.

a. Cargo touck with cranc

WAPDA possess three crane trucks. These were procured under the previou's Japancse Grant Aid project
and are still in working condition. Before these crane trucks were procured, WAPDA had used tripods

with manual-powered chain hoists or man power for loading and unloading at the warehouse and job sites.

The well construction equipment is of heavy duty make and of heavy weight, Equipment for safe

loading/unloading, such as cranes, is necessary.

The drilling equipment to be procured should be ulilized for a long-term period of groundwater
devclopmient in Balochistan. Thais two units of cargo truck with cranc is appropriate as part of the project

components.
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b. . Tractor with road-scraper

The tractor will be used for the construction of access ways to drilling points. Usually, when WAPDA
nceds land readjusiment at the way to sites, they rented tractor from someone such as the Agricultural
Depariment or a local farmer, The team could understand the reason to include this item among the
project coinponents, but it would be quite difficult to use the item over the wholc of prpj_eci atea. Alsodue
to the difficulty of transportitig or driving the tractor to the vatious sites, the exisling mcthod is nore ;
prabtiéal and cost-effective, Thus the iractor with réad-scraper is not oonsidc'rcd a neccssary item under

the project.

¢. Pumping test equipment

WAPDA owns six (6) units of ptlmping equipment, Pumping tests should be carried out as an evaluation
of the reasohable pumiping ratio for production tubewells and of an aquifer's hydraulic cocflicicnt, such as
permeability cocfficicnt, storativity and influence circle with the observation wells. Also the puniping test

resulis will be vse for designing the pumping facilitics.

Presently, aboul 90 percent of the tubewells to be installed ar¢ tested (exclﬁding sohic invostigative
tubcwells). Thus, this is ncecssary equipment for the project. However, WAPDA usually installs tocal
manufacturer's products, and there is no problem of quality, performance, and delivery in the local

market,
* ‘The number and conditions of the above items in WAPDA's inventory are indicated in the table below.

‘Table 2-16 Supporting Equipment Inventory

- ) | Warketle mmSmmvicc Distanos Oyozation
Eapipnrant Tnber Travdlod .
Noyibr Year (1,000kny Flowes
Cargo Tk with Qane 3 303 80 192 -
Troctor 0 0 O - — —
Punping Ted Bapaipnoent. | 8 6 O 123 - — 12,800

Note: the numbess in () are those items procured by Japancse Grant Aid in 1985 and 1991,
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D) Geophysical survey instrument (fiem 10)

WAPDA had requested two kinds of geophysical sutvey instruments sich as resistivity meter and well-
logging units, A resis'tivily miter is used for a rou sh geological survey of a wide area within a short time
period. The Geology Scction of WAPDA is responsible for conducting geological surveys and has two
pattics with two insteuments. Deeper surveys were requested by WAPDA, but in Balochistan's arid

 conditions electrical prospecting is fimited to 250 1 (800" to 350 m (1,200% in dcplﬁ ahalﬁiéa]ly‘ Olll}' :
a scismic meler is av'aila.bl'c to sound over S00 m (1,600°). But under the faws ‘of Pakistan, tﬁc use of
dynamite as a large focus is riot approved except in the conduct of the Geological Survey of Pakistan and

| by some aiatﬁoﬁzcﬂ oil comipanics. Thcrcforé, the team removed the résislivity meter from the final

requested dist. The examination results of the other item is as follows:

a: Well-logging instrument

A well-logpers is used for physical logs to detenmine of a formation's condition and boundary depth with
constderation of soil samples and drilling o;ieratfon !ogs. These logs are the most important data for
~deciding npon a final well design program. WAPDA's Hydrogeology Scction is responsible for
conducting the well design process and has two units of well-loggers. The calibration of these two
well-loggers are fixed to existing drilling units. An additional unit of well-logger is deemed useful for the

project.
. The number and conditions of above items inventory by WAPDA arc indicated as below table.

Table 2-17 Geophysical Survey Instrument lnvenidry’

1ysical Workablc Savics

ey MNunber
Listunets Nnbar Yoeor
Resistinity Mder 3 2 o0
Well-logger 4 2 (D 83

Note: the numbers in ) are those items procurcd by Japanese Grant Aid in 1985 and 1991

“E) Workshop cquipment (ltem: 11)

“Fhe workshop is the only one located at Quetta beside the head quarters building. If equipient is not so

seriously damaged, the drilling staff trics to repair the cquipment themselves at cach drilling site.
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Othénﬂisc, they have to send the damaged paris to a local rcpa‘ir. shop or rctum the equipment to the
Queita workshop. This has disadvantages in that the local workshops have quict primitive repair
techniques, and it takes much time to return the equipment to the Quetta workshop. WAPDA's data from
the kast few years indicate that every piece of cquipment stayed 18 days in their workshop for maintenance

on average.

In connccuon with thc above conditions, the requcst of mobile type w orkshop is 50 reasonable Thus, this

item will be included in the pro;cct componcnts

When this mobile workshop is provided, the aamber of WAPDA's rigs will be reduced to four from the
present 13 rigs. The total number of rigs would be ninc (9) with five {5) rigs to be procured under the
project. The onc mobile workshop is enough for the project by the reason detailed below.
I. preparation days before and after the traveled maintenance per unit
3 days + 1 day = 4 days
2. days of back and forth traiel to the site for cach unit
3days+3 da)s = 6 days
3. days of traveled maintenance and repair at the site for cachi unit
5 days
4, traveled maintenance timies per year and each unit
1.5 times/year and unit
5. reasonable number of mobile workshop
[(EY + (2) +(3}] x (4} x number of rig unit (workdaysfycar)
=[4+6+5}x105x9+270=075 —1 unit

*F) Spare parts (Items 12 to 13)

11 the past Japanese Grant Aid Projects, the provided spare parts were recommended by the manufactarer
"of the the cquipment provided. Some parts were never used, and some parts were consumed within short
‘periods dug to the pecutiar conditions of Balochistan, such as inclimate weather, inferior roads, poorly

supplicd markets and poor work progress.

Descriptions of the main consumable items were first for rigs such as unéonmlon, special steel and
hydraulic parts, and second for trucks, such as long-period delivery and costly parts. Other parts were
purchased by WAPDA. The cost to be allocated by WAPDA is approximately Rs45',000 ¥ i42,000) per
well to cover the maintenance costs, which is about six percent of the direct \\'{;ll construciion costs.
Thus, only uscful parts should be sefected fér the project through the examination of the'sp'arc parts

inventory shown below.
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a. Spare parts to be procurcd

Drilling rigs are very unique machines. Most of a rig's parls are uncomnion and are supplicd enly by the
manufacturer. This means that all kinds of spare pasts for the rigs should be procured in accordance with

the parts consumption ratio of the last few years,

The spare parts for other cquipment should be sclected only for necessary” items such as engines,

alternators, transmissions and differentials.

~ b. Spare parls to be procured for the existing rigs

The implementing agency is responsible for the purchase of spare parts after consuming the spare parts
procured with the equipment. Even though it takes the time and cost to order a rig's spare parts, it was
recorded that WAPDA bought some spare parts for the éxisting Japancse rigs fast year. Thus, these

requested items will be excluded from the project.

(2) Specification of main equipment

Bascd on the above-mentioned design concept, the specifications of main equipment were determined as

follows:

1. Drilling ¢quipment

Coﬁtcnts for one (1) unit of rotary drilling cquipment : total 4 units
" A) Rotary drilling unit : Total 4 units

a. Retary Rig: 1 unit

Modet

‘Top head drive type, enabling both conventional mud and air drilling.

The rig components are asseinbled and mounted on truck,

Capasity

“The rig has the capacity to drill borcholes with a 17 1/2” diamcter to a depth of 300 m m; more.

Truck

Truek is a standacd product for Pakistan import. It is water-cooled diesel engine truck, 6x6 drive with

standard accessorics and a spare tire.

235



@  Standard accessories: 1 lot

- ‘Handling tools for all tool strings and harid tools for maintenance and joB site works,

© Dalling tools: 1 lot
drill pipes; OD flash joint type, 6 m/pc x 55 pes (3.30 m)
drill collar; OD flash joir_lt't'wc, 6 m/pc x 2 pes
stabilizes; for 7 7/8" and 12 1/4", 2 pes each
{ticonc bit; for 7 7/8" and 12 1/4%, 1 lot each
' h.ole opener ; for 12 1/4" and 17 /2%, 1 pe cach with spare cutters

subs; bit subs, ware subs, cfoss over subs and so on, 1 Jot

® Casing tools: 1ot

casing clamps; for 8" and 10", 1 set each, with sling wirc ropes

@ Fishing tools: 110t
inside tap; for all drilling strings, 1 pc
outside tap; for all drilling strings, 1 p¢

magnet; for tip inscrt, 1 pe

| b. Air Lifting Equipment: I unit

Model |

| Screw tS‘pE, \vélcr cooled dicsel engine driven m'l.h standard accessorics.
The air compressor is mounted on trailer,

Capacity

Normal effective \\'6rking pressure is 17 bares or more,

- Actual fice air delivery is 8 m¥min. or more,

 Trailer

Trailer is four wheels type.
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® Airline :

The pipes for air linc are 1 1/4" d:ia'mcter and total lcngtﬁ 250m

The air hose will be fixed to air compréssor and pipes, lenglﬁ 30m
©  Screen for riser pipe

This scteen should be jointed to drilling tools, and 6 m long x 1 pe.
e MeaSu.rcn_\cnt inslrﬁnlc'nt |

Water !évét indicalor, battery operated, 200 m, 1 set.

Portable conductivit:y and pH meter, 1 sct each.

c. Welding Plant: l_unit

- Model

Water cooted diesel engine driven wilh standard and welding accessorics.
The welding plant is mounted on traifer.

Capacily

curreni; 30t0 280 A

welding rod; 2.0 to 6.0 mm

auxiliary; singlc phase, 1 k\'/A xAC220V

Trailer

Trailer is four wheels type.

d, Service Truck: 1 unit

Model

Truck is standard product for Pakistan import. [t is water-cooled dicsel engine truck, 4x2 drive with

standard accessories and a spare tire.
loading; 8 tons or mote
platformy; 7m or more

e water tanker truckt | uni
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Truck is standard product for Pakistan import. It is water-cooled diesel engiric truck, 4%2 drive with

standard accessorics and a spare tire,

Type

tank; 9,000 liters or miore

pump; self-priming pump, powet-take-off driven

f. Service Pick-up: 1 unit

Meodcl

Truck is standard product for Pakistan import. Tt is water-cooled dicsel engine truck, 4x4 drive with

standard accessorics and a spare tirc.
Type
loading; 900 kg or more

cab; double cab with 5 passcnger scating

B) Percussion drilling unit: Total: 1 unitl

a. Percussion Rig: 1 unit

Model

Cable too! spudding and deck engine drivc'()pc. The rig components are assembled and mounted on

truck,
Capagity

The sig has capacity to drill borcholes with 17" diameter to a depth of 200 m or more. Tool weight shall

be 1,300 kg or more.
Truck

Truck is standard product for Pakistan impori. It is water cooled dicsel engine truck, 4x4 drive with

standard accessories and a spare tire.

& standard accessorics: 1 ot

Handling toots for all tool'slrings and hand tools for maintenance and job sito works.
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® drilling tools: 1 lot
cmivcntional; for 17" and lS"l'of inside diameters, 2 pes each size tubular; for 17" and 15" of insidc
diaimeters, 2 pes each size ' |
® drive pipes: 1lot
. pipes; ASTM AS3, grﬁdc B or cquivalent
' thread; BS 879, 4 threads/inch or equivalent
size; lS’?(jD'x 17" 1D x 3 m long/pe; 16" OD x 157 ID x 3 m long/pc
length; 18" OD x 40 pcs, iotal. 120 m; 160D x 70 pcs, tofal 210 m
drive shoe; for 18" and 16.“,.1 set each
drive head; for 18” and 16", 1 sct cach

casing clamps; for 18"0D and 16"0D, 1 sct cach

© casing tools: | lot

casing clamps; for 8" and 10", 1 sct each, with sling wire ropes

@ fishing tools: 1ot
conventional; suitable for above mentioned specification
tubular; suitablc for above mentioned specification
jaék;A twin hydrautic type, 50 tonnes jack capacity
fishing rod, .tcnsilc strength shall be 100 ton'nés or more, 200 m -
magnet; for steet materials

b. Air Lifting Equipmeat: 1 unit

Model

Scrcﬁ' type, water cooled diesel engine driven with standard accessorics.
The air coh1pr¢ssor is mounted on teailer.

© Capacily

Normal ;:ﬂ‘eclivc working prcssﬁrc is 12 bars or morc.

Actual free air delivery is § m*/min. or more.
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Trailer
Trailét is four wheals type. |
€ Airlinc
The pipes for air tinc are 1 ll4"_ diameter and total length 165 m.
The air hose will be fixed to ait compressor arid pipes, length 30m
The risér pipes afc 4" .diam'ctcr émd total length 220 m
o Measorcment instrument o |
Water level indicator, bmtcry.opemtcd,?(}{) m, | set. .
- Portable conductivity and pH 'm_eter, 1 set cach.
Cable tool type water sampler, 2 scis
¢. Welding Plant: 1 unit

Same as rotary drilling unit

d. Service Truck; § unit

Same as rotary drilling unit

¢. Water Tanker Truck: ! unit

Same as rotary dnlting unit

f. Service Pick-up: 1 unit

Same as rotary drilling unit

2. Supporting cquipment

A) cargo truck with crane: 2 vinits

" Model

Truck is standard product for Pakistan import. 1t is waler-cooled dicscl engine truck, 4x2 drive with

standard accessories and a spare tire.

Type
loading; 5 tones or more

crang; 5 tones or more, power-take-off hydrautic operation
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accessories ) pipe hooker and other sling wire ropes

B) Turbine Pump: 1 unit

Performance

Pumb capacity of 1.7 m¥min discharge and a total head 6f 107 m or more.
| Diescl engine ﬁowe'r u.nit and géar head with suitable gear ratio.
Accessorics

Installation tools, measuring accessories for water discharge and level should be included.

3. Geophysical survey instrument

imobile type well-logger : 1 unit

Model

Goophysical logging instrunient mounted on vehicle with standard
accessories and maintenance tools.

Perfonmance

probe; resistivity, SP and natural gamma-ray

cable; 400 m of armored cable, power winch and cable counter '
Vehicle

Water-cooled diesel énginc hard top vchicle, 4x2 drive with standard accessorics and a spérc tire.

4. Workshop

mobile type workshop equipment : 1 unit
Model

\VOrkshop equipment mounted on treck with standard accessorics and maintenance tools. Workshop
house is structura! aluminum constructed, ventilators and a door at ear end, furnished with roont tamps,

receptacles, work tables, tool chest and tool box.

lilmpnm

welding plant; 30 to 280 A



gencrator; 15 KVA or ntore, AC440/220V x 50 Hz
gas cquipnicit; oxygen-acetylene welding and cutling
compressor; 7 bares x 80 liters per minute or more
beneh drill; capable to deill up to 13 mm diameter
bench grnder; 150 mm grinding whee!

" bench vise; 150 mm jaw opening

bench press; 5 tones of more with 120 num ram strokes
hand drill; capable to dritl up to 10 mm diameter

hand grinder; 100 mum grinding wheel

machinist; machinist hand tool kit

cleciric; electrical hand tool kit

.m'easurc; nieasuring tool kit

meter; megger, V-A, hydrometer and so on

others; chain hoist, tri-pod, sling \\ir:c ropecs

lmg.

Walqr—coolcd dicsel engine truck, 4x4 drii'c with standard acccssdrics é'nd a spate tirc.

5. Sj)arc paits :

A) dril_lingg Cquipm;‘.nt._'. I fot .

: B).. cargo truck with cranc: | lot |
C) mobife type \\'cll-Ioggcr: ot -
D) mobile type workshop: 1 lot
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3. Implementation Plan

3.1 Implementation Plan

The following are basic itenis related to the projoct after the basic design study.

3.1.4 hhp!elneﬁ(ation_ Con cép't

WAPDA, as the implementing agency, is under direct control of the Government of Pakistan, Atthe same
time, WAPDA is also under the management of the P&DD (Planing and Development Department) of the
Government of Balochistan, for the purposcs of groundwater development program in Balochistan. The

following table shows the formation of project operation.

— Govimcrd of Paldstaan -~ @ Txcdxmge of Notes - Govenarerit of kyxn
- Inplonoting Agey <f~-w——--—————-——m)| Fobasy of Japn , J1 C ﬂ
W A P D A ' o e e
1 hrckopadogy,Quctia D Puosic Dosign Repant
—  Resgppasille Apoey — @ Contrt With Casulta -1 CONSULTANT
Plamisg &Dvwlopiimt Dyt [ - - { Nppon Jopeaido Sckdea Qo 144
Gorerunat of Budodssta S -

@ Potailed Pesign, () Tender Doctnont
S -
@ Contractor : Procuranent of the Fquipoat
Pukistani side  Procediwes in Pokistan

[_ou\"nucxm L3R
e e @ Centractor @ Shop IDvaning
Coszsltant @ Procirsnrt Supavision

Figuse 3-1 Project Formation



(1) lniplcmcnling_ Agency

After the Bxchange of Notes is signed between the Government of Pakistan and the Government of Japan
for the project, WAPDA sccure personnel necessary for the promotion of groundwater development

program, and the Government of Balochistan is responsible for implementation of the progran.

Since beginning of the 'projéél, the Pakistani side is responsible to take the varicus procedure smoothly
“suchas banking ar'mngcmcnt, tax excmption and customs clearance for import products and arrangement
of Japanese Engineers for the technical transfer. Thus the Pakistani side will be desired to have a project
team in the iniplemcﬁting agency for consistenily éxcculio'd of the Pakisiani stde tasks. - The project tcam
consists of the Project Director with soime members of the Hydrogeology Séolion,_ the Workshop Section

and the Brilling Section.

This projcct tear should have the following duties:

1. to conduct the project for the responsible team in charge.

2, to connect and arrange the interrelationships of the concerned agencics.
3. to conncct and arrange to the other concerned agencies.

4. to provide counterparts to the detaifed design team,
5

to provide necessity staf¥ for re-survey and re-cxamination.

{2) Consiultant

© After the Exchange of Notes is signed between the Governments of Pakistan and Japan, the consultant will

make a contract with the Pakistani sidc for the consulting services to pioceed the project.

‘The consultant should send the engincers who know rig performances and groundwater developnient work
uader the harsh hydrogeology and weather conditions in Balochistan for the Project. The consultant will
send persons with administrative skill regarding Japanese Grant Aid projects to proceed smoothly and to

complete the project within the required time frame.

The main services of the consultant are as follows.

1. to decide upon and estimate the cost of the equipment to be procured.
to arrange and conduct the bidding on behalf of the Paki§tani side.
to assist and advise regarding the contract ncgotiations.

to supervise the procurement and technical transfer of equipment.

P

to exccute the related consulting serviecs.
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(3) Centractor

After the prociirement conteact :has been signed by recipicnt sidg and verified by the Government of Japan,
the contractor is responsiblé to supply the compatible equipment with tender specifications within the
period of the agreement. The contractor ehould apply the cngincers to inspect the pre-delivery condition
and transfer the standard operation and mamtenance of lhc equlpmcnt after equipment delivery to

implementing agency.

However, WAPDA is used to the equipment such as rigs, sipporting equipnicnt and other instruments
made by Japancse manufacturers. For smoother opcration the following numbers and assigniment periods

for enginecrs shall be requested to be dispatched for above-mentioned skills.

rotary drilling engincer: I engincer x 2 months
percussion drilling engiricer: 1 engincer x 2 wocks
mechanical cagincer: 1 engincer x 2 weeks

geophysicist or hydrogeologist: 1 cﬁginccr x 2 weeks

*note: above mentioned period based on the 2 weeks per unit

3.1.2 Implementation Conditions

There arc no extra conditional problems regarding the implementation of the project, but due to the
geology and weather matter in Batochistan, notice should be taken of the machine specifications and

Q&M instructions as below.

{H Countermcasures for equipment power reduction in the highland sites.

In the Ziarat district of the project area,‘ih_cre are sonte higﬁland sites which are arouné 2,500m ablov'c s¢a
level. The 2,500m height means that the atmospheric air pressure is be tess than 27% of normial aliitudés.
Low atmospheric air pressure makes the power unit decrease its output power by about 5% to 20%
depending on the temperature.  Accordingly, the power units of the specificd equipment should be have

specifications which take into account their highland usc.

(2) Countermeasures for the cquipment used in cold and tropicat districts.

Balochistan has one of hrgest dtfﬁ.rmmls of daily, yearly and seasonal teinperaturcs. Therefore, the
cquipment should be specified for cold and tropical use. This is cspcc:alty truc regarding the proper
selection and use of lubricants and coolants. Thus the lechmcal instructions shall be not only the standard

“operations, but also maintenance technologics.



3.13 Scope.ol_‘w'ork |

"The buzdens of the Japanicse and recipicnt sides shall be demarcated within the following jtems,

(1) The Japanese side is responsible for:

Procurement cost of:

A) cquipment, the products to be manufactured,

' B) - transportation and insurance of the equipiment and
' C) training foes of the technical transfer,

- Consulting scrvices fee for;

A) designing and cost estimation of the project implementation,
B) assistance and execution of tender by proxy on behalf of clicnt and

C) ‘supervision of manufacture and hand over the equipment to recipicnt.

{2) The Pakistani side is responsible for:

314

The specifications of the cquipment to be procured should be designed for a durable program of
groundwater development, and also based on the availabitity to obtain the sparé paris in a local market.

So that the design of cquipment should be - decided in consideration of ‘performance, “quantity,

Preparation of: _

A) the warchouse or open space fof parking vehicles and trucks,
B) formation staffs for the equipment operation and managenient,
C) proper program operation as a scheme of Japanese Grant Aid,
D) proper maintenance of the cquipment and

E) additional implementation budget for program prontotion.

Atrangement for:

A) banking services to bear commissions to the Japanese forcign exchange bank,

B} exemption of Fapancse products from customs dutics, internal taxcs and other fiscal levies,
. C) land and passing permission to hand over the equipment,

' D) lJapanese nationals engaged in the schedule of the project and

E) expenses other than those to be bome by Grant and necessary of the execution of the projéct.

Procurement Plan

compatibitity, marketability and cost.

The procurement plan was decided reflected the results of ficld survey in Pakistan and cxamination in

Japan as determined below:



(H

Units of drilling equipment

There are no rigs inanufactured in Pakistan, The rigs of the government agencics totated 39 rigs and
were manufactured by rig makers of Japan (17 rigs), the United States (19 rigs with only 13 rigs in

working condition), and Australia (3 rigs). The spate patts for the rigs were not supplicd in the local

- market through a local agency.

The vehicles and tricks of _WAPDA arc 'most.ly products of Japan and England. The supporting

{2)

3)

)

cquipment, such as welding plants and generators, were Japanesc products. The manufacturers of the
above-mentioned equipment provided stabilized provision of spare parts into the local markets of
Pakistan. Thus, the drilling equipment will be procured in Japan.

Cargo truck with cranc

Thete aré no teucks nianufactured in Pakistan, The trucks in Pakistan arc mostly products of Japan at
present; spare parts for these trucks are supplicd into the local markets of Pakistan. Thus, the cargo
truck with cranc will be procured in Japan,
Turbine pump unit
The turhine pump'unit inventory of WAPDA were all produced in Pakistan, Their services, such as
the provision of sparc parts and technical support are sustained throughout Pakistan. The turbine
punip will be procured in Pakistan,
Mobile type well-logger

There is no manufacturcr for geophysical survey instrunients in Pakistan,

The well-logger of the government agencics were manufactured in Japan and the United States. The

spare parts for these instruments were not supplied to the local markets in Pakistan through a local

" agency. However, the sounding capability of a depth of 300 m to 400 m level were usually provided

(5)

froin Japan. Thus the mobile type well-logger will be procured in Japan, with consideration of the

vehicle type to be equipped with well-logger.

Mobi lc-t)pc workshiop

WAPDA has only one workshop in Quetta for the maintenance and repair of equipment.  All

- equipment had to be shifted to Quélla for periodical checkups even when they were in service
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 condition. The mobile type workshop as theiraveled maintenance and repairing makes the life extend,.

_if the cquipment will be checked without any detection of trouble or darage at thie sites.

"However, maintcnance machines are available in Pakistan, but in consideration of the vehicle

selcction; the mobile type workshop wilt be procured in Japan.

(6) Spare partts

These aré to ﬁrocurcd from the produicers' doumry'undcr the conditions as follows:

. Rig Stand_ard spare parts reconuuended by the manufac.tu ter
2. Drilling Tools: no spare pasts duc to long scr‘vicc life |

3. Vehi'cles: for cﬁginc, tr_ansmissid:) and diffcrential only

4. Air Compressor: for engihe and compressor only

5 Wcl.ding Plant; for engine and alterator only

6. Well Logger: standard spare paris recommended by the manufacturer
7. Workshop: standard spare parts recomnicnded by the manufacturcr
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ITEM : Mo | - e
y . : Japxuy Pdostn
1. Well Castouction Boguipoont
1-1. Rataey Type XRig Uit q O
< Contenis >
 Rotay Type Rig (30003 W
Savice Tnkk - 1))
Water Tanker Fixck )
Savice Pickap : £4))
1-2. Paassion Type Rig Unit 1 O
< Corenis >
Paaesion Type Rig (20000 : '¢))
" Sarvies Tk _ (1)
Whter Tanker Tiuck m
Sarviee Pickup (1
2. Cago Tivek with Grane 2 -0
- [P ——— S —
3.  “hirbine Puyp Unit : 1 O
4. Mbbile Type Welt-lopger I e
s, Mobile Type Workedop 1 @)
6. SparcPuts 1 o .

Table 3-1 Procurcment Counlry

3.1.5 TImplementation Schedule

The project will be started by the signing of “Ixchange of Notes” connected to the Japancse Grant Aid
project between the Government of Pakistan and the Govenunent of Japan through the épprbval of the
Japanese Cabinct after this "Basic Design Study”. The schedulo and descriptions ate indicated in Table

1.2 and as below.
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TFable 3-2 Implementation Schedule

(1} Detailed Design

After the signing of "Exchange of Notes”, P & DI as the responsible agency conclude the agreement for
- the consulting services to exccute this projeet with consultant. After the consultancy agreement is verified

by the Government of Japan, the consultant proceed to execute the project as follows.

ito make the tender docunient through a detailed design and project cost estimation.

2. toarrange and conduct the bid on behalf of the Pakistani side, items such as:

tender document verification by both countrics,
public tender notice,
distribution of tender document,
post-quatification of bidder,
* bidding,
bid cvaluation,
contract negoltiation, ,
contract wilh'successful bidder and
verification of contract by the Japanese Govemment.

o600 ODO

(2) Procurement of the equipment

After the verification of the contract, the contractor is responsible to supply the compatible equipment

with teader specifications within the period of agreement. Ifit is requested and necessary, the shop test of
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equipment will be executed befors shipment by the Consultant, Finallj', the contractor will hand over the

equipment to recipiont after carrying out of technical transfer of main equipment.

3.1.6 Obligaiions of Recipient Country

In the implementation of the Japancse Grant Aid project, the Pakistani side is required to undertake such

- niccessary measurcs as the following:

D

2.

)

(4)

&)

{6)

to ensure prompt iinlbading and customs clearance at pori of disembarkation in Pakistan and

facilities internal transportation therein of the products pu rchased under Japancse Grant Aid,

to exempt Japanese nationals from customs dutics, intcrnal taxes and other fiseal fevies which witl be

imposed in the recipient country with respect to the supply of the products and scrvices under the

© yerified contracts.

to accord Japanese nationals whose services may be required in connection with the supply of the
products and services under the verificd contracts, such as facitities as may be nocessary for their

entry into the Pakistan and stay therein for the performance of their work.

“Proper Use" The recipient country is required to maintain and wse the cquipment purchase under
Japancse Grant Aid properly and effectively and to assign staffs necessary for this operation and

mainterance as well as to bear all the expenscs other than those covered by Japancse Grant Aid.

*Re-cxport” The products purchased under !aﬁancsc Grant Aid should not be re-oxport from the

Pakista;ni‘ side.

Banking Areangement (B/A) The Government of Pakistan or its designated alithorily should open an
account in the name of the Governrent of Pakistan in an au thorized forcipn exchange bank in Japan.
The Government of Japan will exceute Japancse Grant Aid by moking payment in Japanese yen to
cover the obligations incurred by the Government of Pakistan or its designated authority under the

verificd contracts.

. The payments will be madc when payment requests are presented by the Bank to the Govenaent of

~ Japan under an authorization to pay issucd by the Government of Pakistan or its designated

authority.



3.2 Operation and Maintenance Plan

 The Goveritment of Balochistan should promote and exccute the groundwater development program in
Balochistan to use the equipment to be procured under Japancse Grant Aid. For the smooth and effective
implementation of the program, the following iteins will be suggested to sustain the scheme of the

Japanese Grant Aid Project.

3.2.1 Promohon of Groundwatel Devclopment Program

The Hydrogeology Project, WAPDA Qucth was cs!abhshcd in 1973 initiatly for groundu ater
lmeshgatlons inn Balochistan with the collaboration of the UNDP Thei mwsugahon work was complcted
in 1984 and in the sccond phase groundwater development was startcd In the project orgam?ahon there
arc many hxghly experienced engincers and scicntists available. Thus, the recruitment of newy nanpower
is not required. The cxisting manpower is sufficient for achieving the drilling targcts of about 100
tubewells per annum. The Government of Balochistan, who is presently bearing all the administrative
expenses of the project, shall be requested for permission to use the technical staff in the interest of the

- development of Balochistan Province.

WAPDA is required to use the equipment and to assign staffs necessary for this operation and
maintenance to enhance the progress of groundwater development program as below.

(1) Preper use

WAPDA is required to use the equipment pu rehase under Japanese Grant Aid properly and effectively as
below.

1. Drilling cquipnient

Drilling equipment such as unit of rotary and percussion rigs will be used for groundwater dcx elopment
program as irrigation and domesti¢ usé in project sites.

© 2. Cargo truck with cranc; turbine punip unit and mobile type well-logger

These items will be used to support the tubewell construction, dcsngn and evalualion work of WAPDA

along the scheme of above mentioned program.
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3. Mobile type \\'or!'-cfshop

Mobite workshop will be used to maintain and repair the equipmient prcipcrlj' of WAPDA along the

scheme of above mentioned program.

@ Formiation staf¥s to be required

The ncoessary stafF, if required, would be transferred to this project from the other WAPDA formations to

. this project.

1. Drilting scction: 156 persons present

This section is résponsib!e for the construction of tubewells. Only three welders should be arranged,

becausc of the presence of sufficient staff of this scction are present 'e.xcept welders as below.

1H.
V.

V.

manageinent stafl: 4 persons

drilling staff> 66 pcrsons for 22 parties as onc party of

A. one Driller Gra‘dc-A, '

B. one Driller Grade-B and

C. one Assistant Driller.

Driver: 52 persons including some Assislﬁnt Drivers.

Opcrator: 13 persons such as Welders, Electrician, Plamber, Air Compressor Operators and
Turbine Pump Operator.

Others: 11 persons as Fitters.

2. Workshop section: 58 persons present

This section is rcsponsiblé to maintain and repair the equipment, but the pariy for the mobile workshop is

not present. So only one party for the mobile workshop would be arranged separately,

Also \»:hc;l the mobilte workshop is on scrvice, priority their duties will be urgent repairing works at cach

sites. Thus this workshop party shall be a independent group.

l»

L
.
v

Drivers: -2 persons as main Driver and Assistant.

‘Mechanic: 1 person as Mechanic Grade-1.

Fitters: 2 persons.
Welder: ipbrson '

Total: 6 persons.
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3. Hydrogeology section: 36 persons présent

“Fhis section is responsible to design the tubewell stricture and cvaluate the performance of aquifer

pcnneabmty and tubewell yield,

They have some \CthlCS only for management work. Then.forc only two petsons will functron as dnver

and assistant should be arranged for the mobile well- logger

3.2.2 Program Costs

From the analyzed result of WAPDA's annuat report from 1991 to 1994, the amount of cach arficles stich
as revenug and expenditure were balanced and stabilized except ADB groundwater subproject in 1992,
The ratio of direct and indirect costs were approximatcly 48:52. The Pakistani sidc is responsible to

cnsure all lhe expenses and prom pt execution for groundwater development program to use the equipment

purchased under Japanese Grant Aid.

Table 3-3 Anual budget of WAPDA, fiscal year 1991792 to 1994/95

(MRs)
‘:\Im Yor [ oo | 1021003 | 19931994 19941995
Wl Corstrocicns se0 | 750 | 563 800
% | lovestigation | 319 270 2 | am
IV it Coet 3226 a0l | 3144 200
3 Puposit Woek a 260 | 2000 21.60 2200
5 L‘mr OT AL 6205 021 | o0 @ |
5| Wi | ssl | sco 270 | eos
N - )
:ﬂ L Investigalion 260 276 234 3.05
g ot Gat | B 2790 | 30.40 3200
131 llj;nit Wik - mm'-zi.co h 2000 21.60“ ;00
“horar | em | s | ser | en




Table 3-4 Yéarly Tubeivell Construction Costs and Numbers

(M Rs)

- B YGII'_ -~ ) _ -
ITEM 1901-3992 199215573 19521904 19341995 Average
C | Direct Oker Intake 5.8t 6.00 270 6.01 5.14
O " I B T - f— =71
S | - Deposit Wk 21.60 20.00 21.60 22.00 21.30
’]‘ E . —— -

- TorAsL 27.41 26.00 2430 2801 2644
Wl Muber 82 9 | so w0 79
Unit-Price 033 028 030 047 033

(1) Operation costs for implementing ageitcy

The operation costs are devised into the indirectly and directly costs. The total additional operation costs

as an annial budget for WAPDA will be estimated roughly as below.

Qperation Cosls = indirect costs + direct costs
= Rs.0 + Rs.9,804,000= Rs.9,804,400/ycar -

'{. Indircet costs
It will not be nccessary to recruit new eniployecs.
2. Direct costs _
direct costs = an alloiment by the Government of Pakistan

= irrigatioal scheme + water supply schenie

= Rs.6,204,000 + Rs.3,600,000= Rs.9,804,000

Basically, the direct costs of WAPDA's budget from the Government of Balochistan were provided in
accordance with the number of tubewells installation to be requested.  The groundwater development
programt for the project has a scheme to construct 297 tubowells within five yearsin six districts. The 118
tulﬁcwcl_is out of this program will be constructed by the cquipment purchased under Japanese Grant Aid
by WAPDA' Therefore, the add.ilional directly costs to be provided from the Governiment of Pakistan will
be caleutated with trial from the standard dircetly costs of average tubewell structurc as 600' depth in 107

of diameter as below.
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- Materials Cost 0AZMRs (2R
TOTAL Got  ¢— Diod Gost 075MRs (45%) {

1.56MRs - Wil Diilling Gt 033MRs (2196

- Indireet Cost O.8IMRs (5270

Figure 3-2 Costs of Siandard Tubewell Construction

A) irrigation use

The number of tubewells construction will be 94 wells for irrigation use. The Government of Balochistan

provides the charges of drilling fee in the directly costs.

irrigation use = drilling fecfwell x 94 wells/S years
= Rs.330,000/well x 94 wells/5 years
= Rs.6,204,000/ycar -

© B} water supply use

The number of tubewells construction will be 24 wells for water supply use. The Government of

Balochistan bears the chargus of all expenses in the direct costs.

water supply usc = direct cost/well x 24 wells/s years

- =Rs.750,000Axell x 24 wells/S years

- = Rs.3,600,000/ycar
{2) _Maintr:'nahcc cosls
' The statistics data te evaluate the maintenance charges and costs of the cquipment were not cleared in
details. However, it is the opinion of the team that the maintenance costs will be possible to reduce more
smaller than present costs, Onthe other hand, WAPDA has cstimated Rs.45,000 for the spare parts costs
which is appm\umtcly 6% of the dircet well construcnon chargc Thus WAPDA should deposit (his

_ chargc mth an account in d:ﬁ‘crmt name and use the costs validly, cause the implementing agency is

- n.sponsnblc to pu rch'tSv., sp‘tre p'ms after consumc spare parts procured mlh the cquipmcnt,
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4. Project Evaluation and Recomimendation

‘4,1 Project Effect

_6&% of the 297 tubewells under the proposed prograin, a tofal of 118 tubewells will be constructed using

the five {5) tew rigs_ to be procured under the Project.. This undértaking will be divided into 94 tubewells

for irrigation vsage and 24 tubewells for domestic usage. 1t is possible under this program that the

 Government of Balochistan will receive substantial benefits as an additional 5% of arable land will be be

irrigated and safe water will be supplied to 7% of the popiilation of Balochistan.

~ Table 4-1 Project Effect

Problems

- Countermeasure

Eftect

1. Decrease in the capability to
© constrict wells by the

antiquated rigs.

5 rig.s.t'o Le procured

to hr:lﬁ enhance WAPDA's

engincering flect

(total of 81 tubcwells)

2. Ineffective work progress " |sufficient supporting cquipnient tojto support rig’s work
be procired
3. Low irrigalion ratio T
4 Low agticultural income " leonstruction of 94 tubewells additional 1,000 ha of irrigated
(refer to Tablc 42y (total of 216 t&be\\'clls) land available |
3. Increase in non-sustainable |
workers _
6.  Sanitary environment construction of 24 tubewells -addi.lional 500,000 people will _

receive safe and sustainable water
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Table 4-2 Trial Esitmation of Typical Income by Irrigated Farimers |

Karcz Tubewell
Average area of farm 1 : 5
: land (ha) |
. .Rc%\.-cnue Av'crdgé crop 7] ‘ 40 T
(000Rshea) | @yead |
Résultiﬁg income 400 1 2,000
Ircigation water (m3/day) %0 | 1,250
Tubewell ' - ' 39
{material : ' | €390/10 year lifespan}
foc) - |
Cost ~ of]Punip house . - - 40
facitities | @00/10 year sitespan)
Expenditures Pump and] - -85
{1,000 Rs Ayear) - Generator {850/10 year lifespan}
Fuel consumption - 58
(20 l/day x Rs. 8/1)
Maintcnance Fee - -4
| (5% of pump &
gencrator}
Personnel Expenses 120 600
(2 persons x 60/ycar) | (10 persons x 60/year)
Totat Expenditure 120 . 826
Net Income 280 424
{1,000 Rs_ fycar)
Tnorease of Income: 144

4,2 Recommendation

The promotion the Groundwater Development Progrant fits in with the policics of the Conceptual Eigth
Five Year Plan, Balochistan. Also, the implementation ofthe Prquct under Japanese Grant Aid will be

providing benefits to many people in Batochistan and meets fufills basic human ncods.



It is recominended that the following measures be undertaken by the Pakistani side to ensure the -
maximization of the Project and its smooth iniplemicntation.
(1} Cooperation with the agencics concemed

In Batochistan Province, the following authorites besides WAPDA are also involved in groundwater

development:
. lrrigaﬁqri and Power Department
. Publilc Health Engincering Department
»  Balochistan Development Authority

‘Therefore, in order to cslablish a groundwater developmient scheme which is cost-effective, economically
viablc and sclf-sustained, coordination among the above-mentioned authorities is considered cssential,
' The team has recommended to the Pakistani side that the Planning and Development and WAPDA play a

pi\'otal role in this regard in imiplementing the Project.

(2} 2KR Program

The {cam explaincd that the resources necessary for part of the recuring costs of the Project could be
sought from the counterpart fund deposited under the 2KR Program (Inerease of Food Production Aid by
-the Japanese Government) and suggested that the Pakistani side consult the relevant authoritics of the

Goveranient of Pakistan in this segard.
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MINUTES OF PISCUSSIONS
" BASIC DESIGN STUDY ON TIHE PROIECT FOR
" GROUNDWATER DEVELOPMENT
IN
BALOCHISTAN IN PAKISTAN

In u,spont;c {0 a request from lhe Government of the Istaniic Republic of Paklslan the
Govemnichl of Japan decided to conduct a basic design study ‘on the Pm;cct for Groundwater
Developntent in Balochistan in Pakistan (hiercinalles referred to as “the Praject™) and entrosted
the sludy to the Japan Iutcmalmual Cnopcrahon Apency (JICA).

JCA has sent 1 Pakidtati a study team, hcaded by Mr. Ihdctomt 01 Dcvclupmcm Spcc;ahst,
JICA, from 3 St,plunbu 1o 9 October 1995.

The team held d:scussmns mlh the officials congened of the Governient of Pakistan and the
Tavernmient of Balochistan, and conducted field surveys in the stndy ateas.

fn the course of the discussions and ficld susveys, both sides have confinmed the main Hems
described on the atlached sheets. The team will proceed to fusther works and proparc the basic
desipn study report. '

Quetla, 12 Scptember 1995

‘ Mr ]Ildclerﬁl ()I h Mf Fid

whamfrad Khan
1Leadcr IProject Dircctor
Basic Desipn Study Team Water and Power Development Authorily
Japan International Cooperation Ageacy Goveinment of Pakistan

‘Mr. Shahid 1 iwmyun

Additional Chicl Secrctary T Deputy Seceetary
Platining & Development Departmient Liconuinic Affairs Division
Government of Balochistan Ministry of Finance and Eeonomic Affaits

. Government of Pakistan



ATTACIIMENT
1. Objective

“IMic objéctive of the Projoct is to procure necessary cquipttient, machinery and accessotics for
groundwater devetopment in Balochistan Pravince.

2. Project Sites
‘Itie Projecl sites are in the following 6 districts in Batochislan Province. (Sce mapin Annex 1)

(1) Panjgur District
(2) Turbat District
(3) Mastung District
(4} Klharai District
(5) Ziaral Distsict
(%) Kalat District

3. Responsible a’i‘xdﬂ_lmplcincnling Agencics

(1} ‘The responsible agency of the Project is the Planniog and Development Department of
the Government of Balochistan.

(2) Theimplementing agency of the Project is the Ilydrogcolog}' Project, Water and Power
Development Authority (WAPDA), Queita.

4. Hems requested by the Pakistani side

"Thic iteins 1cquested by dhe Pakistani side are shown with a priorily order in Annex 11, However
final itcis to be procured ender Japancse Grant Aid will be decided after further studies in
Japan , taking into account :

hydragcolegical couditions of the Project sites _ o

number and specifications of investipation and production tubewells to be constructed
cconmiic and administrative viability of the Project -

evatuation of {he past performance of the groundwater development

3

1

5. Japan’s Grant Aid System

(1) Pakistani side has undenstood the system of’ 'Japancsc Grant Aid explained by the team.
( Anncx 1)

(2) Pakistani side will take nccessary weasures, -as described in Annex 3V, for smooth
jinplementation of the Praject, on candition that the Grant Aid by the Government of
Japan is extended to the Project.




6. Magjor Points ol Discussions |

(1) Projecl atcas : .
It the origina project document, the Project as at lhc date of commencement of the basic

design study would cover only 2 districts namely Panjger and Turbat Districts as the

Projeet sifes. However, hased on information obtained (lunng the ficld visits, the tcam
has the following obscrvations:

1) the groundwater level in most atcas in the dlslncls arc mlahvcly shallow (10m to
30m);

b) other methods than dccp tubcwells such as }\arcz aud dug—wclh are technically
and cconomically moic suitable for the hydrelgcolgpicat candmons in the areas,

c) thercfx ore, ngs mpahlc ol drilling up to 1000£t depth as thucslcd by Pakistaui side
coukl 1101 be techanically jusiificd as the Project coraponeits.

In responding to the tcam’s obscrvations, Iakistani side llas cxkplained thal:
P 5, :

a)apstobe procuncd under the Project ate cxpected 1o serve lof more than 10 ycass
- and s ey will continue to be utitized virtually in the whole Province, in the

samc manner as the rigs previously procured under Japan®s Grant Aid (IFY 1984
{01990) have been uscd; and that

b) rigs to be included as the Project componenls are required (o match various
condifions in the Province hydoropeologically. -

B3ased on the above discussions both sides bave aprecd thal:

a) the Project has a “programme” nalure, i.c. a proup of projects (o be implemented
over alonger period in a geographically wider area with diversificd objectives (i.c.
not only irkgation pusposes bul also domestic use and others),

- b) the Project i Virtually a continuation of the above mentioned grant aid projects,
which were de facto programimes to help enbance WAPDA’s engincesing lcel,

¢} the Projects siles recorded in the Attachment arc areas where deep tubewell
nvestipation and development is requited in fnture, and

d) Iakistaui side will prepare biicf pchcl documents for the new l’ro_;ccl qlcs by 16
Seplember 1995 and qubmll them lo the tean.

(2} Asin Aunex Il Pakistani side has made a request for a lot of spare paets for existing rigs.
A detailed list of 1cquired spares including parts no. is to bc preparcd by Pakmam side by
17 September 1995,
The list is qulucc{ to fuather studics by the team, which will akso include ph)-;tca!
cxamination of the conditions of the existing rips and mainlenance records.




7.

(3) In Balochistan vamcc the following authoritics bwdcs WAPDA arc also mvolvcd in
groundwater development;

- lrrigation and Pn_wcr Development,
- - Public Health Engincering Deparitaent and
- Balochistan Development Authority.

Therclore, in order [o establish a groundwater developnienl scheme, whicly is cost-
cflcctive, ceconoinically viable and sclf-suslainced, coordinalion and cooperation among
the abmcqnmtmncd authoritics is considered cescnuai ‘the team has recommended lo
Pakistani sidc that I’lannmg and Development Department and WAPIDA play a pivotal
role int (his repard in implementing the Projecl.

{(4) Pakistani side exprossed the willingness to have Japanesc technical coopetation for the
Projest, naely, trainings of hydrogeologists and other engincers in Japan.
The team cxp!amcd to Pakistani stde the proccdure of Japancse technical cooperation,
which tequires as a first stop submission of oflicial request forms to Japancse
Govemient through Economic Affairs Division 1o the Embassy of Japan in Islamabad.

(5) The tcam éxplaincd that resources necessary for part of recurrent costs of the Project
‘could be saught frosn counterpart [und deposited urder 2KR program (Increase of Food
Production Aid by Japancse Government) and supgested Pakistani side to consuli
relevant authoritics of the Governnicnt of Pakistan in this regard.

Schedule of the Study
(1) The team will proceed to Turther studics in Pakistan until 9 Oclober 1995.

(2) HCA will prepate a drall basic design study report and dispatch a mission to explain it o
Pakistani side in December 1995.
I€ both sides agree on the contents of the scport, HCA will compleic the final rcpm( and
send it to the Government of Pakistan around March 1996,
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Amiex 1l

ftem asd Description S “X"“g[igillhjfi* Qﬁln(itl

Tlems Requisted by Pikislaai Side

1.Drilling Equipment

R100, Uait of Rotary Drilling Bquipment -1 . b |
P00, Uail of Percussion Drilliag Equipmenl I 1 ¢

I-1. Oelails of R3O0 a1e spcciliqd 1t belov:
Follawiag items sre incloded log coe{l} wusil
Col rolary dritling cquipmest, '

(L) Rotary Drilliag Rig - o CL 1
Top liead Drive Trpe, enabling botk copvean-
tiosal mud apd sir drillisg :

“The rig compoaerls are-assembled 20d mounaled
oe 616 . dicsel enmgine bruck, and has capacity
to d1ibl borehotes with diameter 17-1/2" to
i deplth of 300m,

The accessories are also gecessary, sech 13
tools lot rig sct up, dzily maintenimce,
casiag instatFation 208 well development,

{2) RolatyDeilting Tools : 1
Dritling and fishing lools have enough
qeantilies bo drill wp to 300w depth.

The drill pipes bave & F] copneciion,

The bitsyzic Uricone bils for mud deillivg

~ blasU bits and DTN bammers for air dritiisg

(3 hic Compressor R |
For DTH driltiag 204 well developmeat,
mousled en foll teailer wildh standard
sccessories, _ ' : L

(A} Eleclrical Welder : T
Full trailer mouated dicsel engine driven ' ‘
with stardacd accessories and avxillary
powel,

(5) Service Truck i
Dicsel engine 4x2 driven cacge Lruch,
cquipped with air compressor Jubricatlog
and slapdard accossorics.

() Water Tanker Tiuek . . ]
Diesel engine driven Lewck, equipped witl
vater laak of aol less thas 90> ia efleclive
vyolame, conplele wilh 2 self-priming pump
poit apd pipe covmeclion and slandard acce-

- ssories. ' :

(D Service Pick-up _ 1.
Diesel engine dzd driven double cab pich-ap,
equipped vilb air compressor lebricator apd
slandard accessoies,

j/’/-




ltem s5nd Dtsc:iplion

: _I:Liolii

T

{-2. Details of P2G0 sre spcciflcd s belov:
- Folloving items sre included for onc (i) woil
of percession dridiiag equipnenlt,

{1} Percussion Drilling Rig
Spqdd:ng Drive Trpe, cased bole dlallluz ‘
The rig componeals 3¢ assemhled 10d mouanled

to drifl borecboles witd dismeter I8° lo 2
dcpth of ZUGm
lools e rig set up, daily ma:nlenzn:e
casing iestallation and well development.
(2) Peccussion Drilling Tools _
Driflling aod fishiag tocols have cnoigh
quantities-te drill vp to 200m deplh.
The sizes and quantilies of drive pipes are
seitable to iastedl the casiag strings w:lh
manlmum dimmefer of 3",
The jack-up equipment is fixed Lo drive
pipes zad fishing rods,
(3) Electrical Kelder
Same s "RIOQT
{4) Gus Cetter
Oryges-Acelylese cyliders equipped wild
regurator, {win bose 2ad culling lorches,
(5} Air Compressor - 7
For well develupmenl nounted o1 Iull trziles
with 1taodard lccessofles
(6)8erv1cc Truch
Same as TRIOOT
(T)¥aler Taaker Truek
Same 23 “'R300°
(8) Service Pick-up
Same s "RIOC

¢ Svoporting Edvidment
-1, For Mobidirelion apd Demobilivalijon
(1) Cargo Truck wilh Crane
Diesel engise 'drives Lruch, equipped with
cagine PTO deive, 5 ton capacily, brdranbical
operaling crame apd slandard 2ccessorics,
(2} Trectar
Dicsel engine deiver lraclor. equipped vith
ablachement for road scraper.

ot 434 diesel eagine lruck, aad has tipacily

=
1

1 Quantity




ftem 31 eripti ' : L N .
tem sod Descriplion _ i 3 i Quan{liy_

2-2, Puoping Tesl Equipment _ ‘
{1)Submersible Meter Pump ¢ 1 0 |
Pusp capacily is 0.85e”/mip discharge 1 183n
lotal kead appresimately,
Sutmersibbe Moler 2-pele asd 3-phase [lor
star-delta starling system wilh contpol
Cpranel. o _
Diesel engine driver geoeralor for abeve,
mounted on full ‘tiailer. _
tastaltation tools, metasoring acceéssories
for valet discharge and level are also -
becessTEI.

{2} Tutbine Pamp { ] ] i
Purp capacily is 1. In°/mia discharze 1 107m
tolsi hesd 2pproxieaiely.

Diesel engine power vail 2nd gear head with
stitadle gear ralio

Tastallalion lools, measwring accessories
for walér discharge aad level zre alse
gecessany.

Y. Geaphysical Servwey lostrement

3-1.¥ell Logger 1 { 0 |
Logging system consists ol normal regisli- '
vily, SP. aad natural gsmma, which have siagle
tore dtmoared cadle wilk pover wioch aad
coslrollier, mounied on fx4 diesel cnpine
driven tehiches
The accessories 2re z2lso necessory, such as
cable-cauntler sheave, maiotenznce loals aad:
$0 OR, ; ‘

3-2.Eleclrical Prospeclos N ¢ 0 | 1
Resistinily soit hare sigaal aveiaging : '
processor for resistividy asd ST acasercmeal
vilh improvesent of §/N tatio.

Mobile Workshop. monsted o dud diesel engine
drives track witlh equipreal and toels for

mrinlenznce -

L¥erkehen o | 2 b |

2. 5pdre Parls . _ _
5-1. Fer the equipment (o 'Ye supplied I ] 0 t
§-2.For bhe existing drilting rigs I i 0 |




Annex 1
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“Japan's Granl Aid Schemge
Graid Aid Procedurcs

Japan's Grant Aid Program is exccuted th'm'ugh the [ollowing procedures.

Application (Request made by a gecipient country)

Study O]asic Dicsignt Study couductcd by JICA)

Appraisal & Approval  (Appraisal by the _Govemmcﬁi ol Japan and épprov:tl
by Cabincl) | |

Determination of (The Noles exchanged bc(wc’p:i e Governments I_

Inplerneniation of Japan and the recipient counfry)

Firstly, the application ar request for a Grant Aid Project submiitted by a recipicnt
counlry is exanined by the Government of Japan (the Ministry of Forcign Affaics) to
determine whether or not it s cligible for Grant Aid. If the request is deemed
appropriate, the, Government of Japan assigns JICA (Japan Intermational Coopetation

Ageney) to conduct a study on the request.

Sccondly, J [CA conducts the study (Basic Design Study), using () Japaﬁcsc consulting

firm(s).

‘Thirdly, the Govermment of Japan appraiscs the Project to see whether or nat it is
suitable for Japau's Grant Aid Preptam, based on the Basic Desipn Study report

grreparcd by JICA, and the resulls are then submitted 1o the Cabinel for nppfovai_

loutthly, the Project, once approved by the Cabinet, becomes official with the lixchange

of Notes signed by the Governments of Japan and the recipieal cCOuntry.
Yinally, for the implementation of the Project, JICA assists the recipicnt counlry in such

R

tatters as preparing tenders, contracts and so on.



2.

M)

Basic Design Study
Contents of the Siudy

The aim of the Basic Design Study (hereimaller referred to as “ihe Study™) conducted by

JC A on arcquested Project (hereinaller referred to as “the Project”) is to provide a basic

docwilcnl nocessary fof the appraisal of the Project by the Japanese Governinenl. The

contents of the Study arc as follows;

‘a) Cu’nﬁnnali(}n;of the backpround, bh‘jcclivcs, and beeliis of the requested

* Praject and also inslitutional capacity of agencics concemed of the recipient
cauntry necessary for the Praject’s implementation.
b) ~ Iivaluation of the appropsialcncss of the Project to be implanted under the Grant
Aid Scheme form a techiical, social and ccoriontic point of view.
©) Confirmation of iterus agreed on by both paitics conceming the basic concept of
the Project.
d) Peparation of a hasic design of the Project

c) Jitimation of costs of the Project

‘Thie contents of the original request age not necessarily approvcd in their initial form as
the conlents of the Grant Aid Project.  1he Basic Design of the l’rbjcct is confirmed

considering the guidelittes of Fapan's Grant Aid Sclicme.

‘Ihe Govermment of Japan requests the Govermment of the recipient country to fake
whatever measures are nocessary to ensure ils sclf-reliance in the implemenlation of the
Project. Such measures must be guatantced even though they may fall ouiside of the

jurisdiction of h¢ ;ospanization in the cecipicnt country actually implementng the

Troject.  Therefore, the implementation of the Project is confirmed by all relovant

~ orpanizations of the recipicnt cotintry through the Minules of Discussions.



(@)

(D

(2)

(3

Selection of Consulmﬁls

Yor smooth itllb!CIlICnla(iOIi of the Study, JICA uscs (a) registered consultant fitn(s).
HO'A seleets (a) firm(s) based on proposals submitted by interested ficms.  ‘The finm(s)
sclected cany(ies) out a Basic Design Study and write(s) a report, based upon termns of

refaence st by JICA.

The consulting firm(s) used for the Study is (arc) recommcnded I')y'JlCA {0 thic secipient
country to also wotk on the Praject’s implementation after the Tixchange of Notes, in

order o maintain technical consistericy and also tp - avoid any unduc delay in

impleruciilation should the sclection process be repeated.

Fapan's Grant Aid Scheme

What is Grant Aid?
The Grant Aid Program provides a recipicnt countyy with non-reimbussable fuads to
procure the facilitics, cquipment and services (cuginecriig scivices and transpoitation of

the products, cic.) for economic and social development of the counliy under principles

i accordaince with the relovant Jaws and regulations of Japan. Grant Aid s not supplicd

 through the donatidn of matesials as such.

lixchange of Notes (1/N)

Japan's Grant Aid is extended in accordance with fhie Notes cxchangcd.by the two

- Govenments concerned, in which the objectives of the Project, period of exceution,

‘conditions and amount of the Grant Aid, cle., are conlirmed.

“The pericd of the Grant Ald™ means the one {iscal year which the Cabinet approvces e
Peoject for. Within the fiscal year, afl procedures such as exchanging of the Notes,
concluding contracts witlt () consullam Niew(s) and (a} contractor(s) and final payment

to them must be completed.

owever in casc of delays in delivery, installation of construction due to unforescen

lactors such as weather, the period of the Grant Aid can be furfher extcnded for a

'/Z'. N.c
“10- L vl

Wf
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(6)

“waximumw of one [fiscal year al most by mutual aprecmient between the two

“Goverments.

Inder the Grant Aid, in principle, Japancse products and scivices including transpotl or

thuse of the recipient countey are o be purchascd.

Whea the two Governmeits deent it niccessary, the Grant Aid may be used for the

puechase ef the products or services of a third couritry.

Lowever Ui prime contractors, namely, consulting, contracting and procurement finms,
are limited to “Japancse nationals™. (The term “Japancse nalionals™. means persons of
Japancse nationality or Japancse cosporations controfled by persons of Japancsc

natiopality.)

Necessily of “Veiification” _
‘The Govemment of recipicst céuntr_v or its designated authority will conclude contracis
denominated in Japanesc yen with Japanese vationals. Those conlracts shall be verificd
by (ke governmeny of Japan. This “Verification” is deemed necessary to securc

accoinlability to Japancse taxpayers.

Undertakings required of the Government of the Recipient Countey

T the implementation of the Granf Aid Projees, the tecipient country is required lo’

undertake sugh necessary measures as the following:

I} To sccure land nccessary for the sites of the I'rgject and o clear, level and
reclaing 1he Yand prior lo cormmencement of the construction.
2) To provide facitilics Tor the distribution of clectiicity, watcr supply and deainage

and other incidental facilitics in and atound the sites.

3} To sceure buildings prior to the procuvement in case the installation of Ihe
cquipmenl. -
4y To cnsusc h_ll the cxpanses and prompl exccution for unloading, customs

clearance at the port of disembarkation and interaal transportation of the

products purchased vnder the Grant Aid. | '
| | | /Z,' &f
- >
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)

3)

0)

“Proper Use”

To excmpt Japasiese nationals from custoins dulics, intersial taxes ahd other fiscal -

Tevies which will beimposcd in the recipient country with respect to the supply of
the products and services under the Verified Contracts.

To accord Japancse nationals whose services may be required in connection with
the supply of the products and sévices wider the Verificd Conlracts, such
facilitics as may be uecessary for their entry into the recipicnl country and stay

therein for the performaiice of their work.

-

The secipicnl counlry s required to majnlain and use the [acilitics construcied and

equipment purchased under the Grant Aid propaly and eflcctively and to assign stafl

necessary of this operation and raintenance as well as to bear all the expenscs other than -

thosc covered by the Grant Aid.

“Re-export”

‘The products purchased under the Grant Aid should not be re-exported from the

recipicol conndry.

Banking Arsangements (3/A)

. a)

~“The Government of the recipicnt country or its dcsignatéd authority should open
an account in the name ol the Government of the recipicat counliy i an
authorized forcign exchange bank in Fapan (Iicr:cinaﬁcr relereed 1o as “llic
Bank™).  ‘Ihe Govcrﬁmcni of Japan will exceute the Grant Aid by making
payments i’ Japancse yen to cover the obligations incurred by the povernment of

the recipient country or ils desigrated authority under the Verified Contracts.

- The payments will be made when payinent requests are presented by the Bank (o

the Govemnicit 'of Japan under #n authotization 'to phy issucd Ly the

Govémment of (e recipient countiy or its designated authority.

7.

o

“12-



Annex 1V

" Mocossary measurcs to be faken by the Government of Pakistan on condition that Japan's Grant

Aid is extended;

L

2.

.

6.

'Fo hear commissions o the Japancse forcign cxchanpe bank 10 exconte the bauking

scrvices based upon the banking arrangement

To casure prampt unloading and customs clearance at pord of discmbarkation in Pakistan

and facilitait internal transpiration thereia of the products purchased under the Grant.

To exempt Japanese nationals from custom dutics, intemal taxes and other fiscal levies
which may be imposed in Pakistan with respect fo the supply of the products and scrvices

under the verificd contracts,

"y accord Japancse nationals, whose sctvices may be required in conucction wath the
supply of products and the scrvices under the veiificd contsacts, such facilitics as piay be

necessary of their entry into Pakislan and stay therein for the performance of their work.

]

T'o use and maintain properly and cifcctively all the equipment purchascd under the

CGrant.

To bear alt the expenscs other thar those to be bome by the Grant, necessary of the

7

exccution of the Project.

- 13-~






MINUTES OF DISCUSSIONS

BASIC DESIGN STUDY ON TIIE PROJECT

FOR
GROUNDWATER DEVELOPMENT
| IN

BALOCHISTAN IN PAKISTAN

(CONSULTATION ON DRAFT REPORT)

In September 1995, the Japan International Cooperation Agency (JICA) dispatched 4 team for
basic design study on the Project for Groundwater Development in Batochistan in Pakistan
(hereinafler referred to as “the Project”) to the Islamic Republic of Pakistan, and through
discussions, field surveys and technical examination of the results in Japan, has prepared the
drafl report on the study.

In order to discuss and finalize the report, JICA seat to the Pakistan another tcam, headed by
Mr. Hidetomi OI, Development Specialist, JICA, from 5 to 16 December 1995.

The result of discussions has been summarized and annexed in the ATT ACHMENT.

Quetta, 12 December 1995

c

Heotegonir U -/

Mr. Hidetomi Ol Mr. Figa_i@hax ad Khan
1eéader Project Director
Basic Design Study Team Water and Power Development Authority

Japan International Cooperation Agency  Govemment of Pakistan

0w

Mr. Ata Mohammad Jaffer My, Shahid Humayun

Additional Chief Secretary Deputy Secrefary

Planning & Development Department Ecotiomic Affairs Division

Govement of Balochistan Ministry of Finance and Economic Affairs

Govemmnicnt of Pakistan






ATTACHMENT
k. -~ Contents of the Draft Report - |

Pakistani side has agreed and accepled the contents of the Draft Report with minor
- corrections.

2 Items of the Project

[tenis (rigs and accessories with suppoxting equipment) to be covered by the Project has been
discussed extensively by both patties, and the result has been summarized in Annex T

ltems under cotumn “Qriginal” are those originally requested by the Government of
Balochistan in July 1995. _ _ '

ftems under columns “Altermatives” ate those to be considered by the Government of Japan in
case the items in the original request can not be fully met duc to budget constraint of the
~ Government of Japan.

Among the two altematives, Pakistani side prefers Alternative 2.

3 Construction, Operation and Maintenance
Pakistani side has assured that would be no problem in taking measures required for
consiruction, operation and maintenance including assignment of personnel and allocation of
budget as mentioned in section 2.3 of the Report.

4. Yapan’s Grant Aid System

(1) Pakistani side has understood the system of Japanese Gra_m. Aid explaincd by the
team. :

(2) Pakistani side will take necessary measures, as described in Annex Ii, for smooth
implementation of the Project, on condition that the Grant Aid by the Government of -

Japan will be exceuted.
5. Further Schedule

‘The team will prepare the Final Report and send it to the Pakistani side by the end of March
1996.

Gy 7
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Annex- I Request Items

ITEM

L. Wl Construdion Bogspoent

I-}. Rotay Tyye Rig Uhit

< Coutents of Uit >
: Retary Type Rig (300n)
Sanvice Thwk
Widar Tonkur Tiuck .
Savies l’ido‘xp

: 12, Puarsion Type ng Uknt
< Covtents of kit >
l\:ru'Rq‘(nIT ype Rr;g OO
.‘x:nm: Tk
.\Micr Tonker Tk
Sarvice Hidap
£33, Air Ihiting Fopsponent

Suypposting Boedpancsd

2-1 Tor Mobalizzticn aod Dancbalizdicon
(1DCrpo Tuds with Qe
QFlmctor

2-2 Nunryang Tost Iipipmat
(DSulnxasibic Motor Punp

- 2)Netine Darp

3. Midile Typs Willtogar

4. Manle Type Wakehop

5. Spere Pats ]
5-1 For e apaijznad to be ayytiald
5-2 o the wxirting dhlling vigs
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Altemanative 3
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Annex I

| -:Neéessary' measures to be taken by the Government of Pakistan on condition that Japan's
Grant Aid is extended;;

1. To bear comniissions to the Japanese foreign exchange bank fo execute the banking

-~ services based upon the banking drrangement

2. To cnsare prompt unloading and customs clearance at port of disembarkation in
Pakistan and facilitate inteinal transpitation therein of the products purchased undex

“the Grant.

3. To exempt Japanese nationals from custom duties, internal taxes and other fiscal
levies which may be imposed in Pakistan with respect to the supply of the products and

services under the verified contracts.

4. To accord Japanesc nationals, whose services may be required in connection with the
supply of products and the services under the verified conteacts, such facilities as may

be necessary of their entry into Pakistan and stay therein for the performance of their

work.

5. To use and maintain properly and effectively all the equipment pu‘rchaSed under the
Grant.

6. To bear all the expenses other than those to be bore by the Grant, necessary of the

execution of the Project.
O WA W %

-
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