5, Other Relevant Data
Background

Ba!oéhislan is the largest province of Pakistan and covers an arca of about 347, 199 km?; however, in
terms of population it is the smallest, \\'ith a density of 12 persons per km®. It has abundant natural
resources and wildlife and excels in its varicty arid subtlety of culture, tradition, climate, vegetation,

geology, geography and FESORIEES.

The ﬁopulalion_ of Balochistan was 4.3 million according to the 1981 census. Presently, the population is
estimated at around 6.5 million. Out of this 6.5 million people, about 84 percent live in rural areas.
Culturally, the province by and large tribal. ‘Traditional tribal customs and practices are still followed,
resulting in an cxcccdihgly ooiuplcx system of land 'tcnancj', water rights and inconic sharing. Disputes
over land and water rights are common. The province is reckoned to be comparatively less developed and
the sole reason is searcity and paucity of water. The groundwater development program as the scheme of
the project covers six niain basins in Balochistan. They are located in 6 districts, namely Zialat, Mastuag,
- Khran, Katat, Parijgur and ‘Trubat. The arca of these six districts totals about 103,200 km” which forms

29.7 percent of Balochistan as shown below.



Table 5-1 Dalochistan District Area

I)i\riiiul_—__ Pistrict . Project ]
Nmn Aréa (l;n' b} N;;n | Arm.(lon? ) _'Arm N:\..
Quctta 64310 |1 Quaita - 2,653 a
| Pishin - -1_'1,;12
Clrgj 505
Zhob _ 46,200 b 27,129 o
| | 1oralai 19071 |
WSibi vmzv,crss Sib - 6,_0&2 o
. Fiarnt . 3,;8 @O
- Kol BB 15,122 ]
Dua et 2,648 _
N’ﬁiml:;d 16946 Jaﬂ':;a_t;i ' 2,4;;“ o
m:r:mlbo _ o 3,38?—'“ -
) Kndil;‘ 1 1,—1::7 o
HKaIai ' ' 138,034 - K| 8,437 0]
—;fh‘shng 1 4,081 - | @ -
Kowte | etsm |
Klvon 48,051 ® |
_1;1;::1 S 12,574 7
CMtem | Si6%6 | peime | 161 | ®
'h.;t_ - 22,539 6 a
_ 6\\0&1‘ sa6 | g

Source: Groundwalter Resources of Balochistan Province, Pakistan, 1993, WAPDA
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5.1 Natural Environment

Theé natural environment of the Balochistan and project sites are as follows,

5.1.1 Geogra phy

Alluvial arcas form 67.0 percent of the total area of Pakistan. In Balochistan, the alluvial arca forms 54.8
percent of total area. Balochistan itself accounts for 43.6 percont of Pakistan’s land arca . Hard rock
arcas are widely distributed in Balochistan, much the same a$ the Northwest Frontier Province (NWFP).
The project arca covers 33.6 percent of Balochistan (or 14.6 percent of Pakistan), bul the hatd rock arcas

form 66.1 percent of the project area.

The altitude of the project sites are around 200 m in the southern districts, and up to 2,500 m maximum in

the northem districts, such as in Ziarat,

Most of the developed land in Balochistan has been appropriated for farm land. The arable land area is
1,850 km?, which accounts for only 0.53 percent of Balochistan. The cultivated land area is 167 km® and
forms only 9.0 percent of the arable land. This cultivated land covers only 0.09 percent of the alluvial

arcas. The atluvial and hard rock arcas in Balochistan are tabulated below.

Table 5-2 Geographic Summary in Balochistan

1 Gdiopodlogical | Distict Total Armon | Alhmial | Fred Rock | Liaght Avobo |
An:az Arca U Fowd
| Basins - ol agan?) dan?) gan?) | oy
N River Ziaral 21,220 | 6680 15,149 . | 1,000~ 3,500
Pistin J.om Mstng - 16928 7873 | . 9055 | 1,740~ 3,600
Mila River Kalat 4,188 930 3,208 1,710 ~ 2,990
[hEngol River K 34,190 10,100 24,000 100 ~ 2,910
Rakirdxn River Anjga 12410 5,860 6550 .| 900~ 1,600
sl River Tl 27,100 8,100 19000 | 200~ 1,100
Project Arca Total 16,645 29,593 77,052
Diafochistan Fotal 17,190 | 190400 | 156790
Pddstan Total Pa100 | 33300 | 262800

Source: Groundwater Resources of Balochistan Province, Pakistan 1993, WAPDA



5.1,2 Metcorology

The precipitation over a larger part of the province is about 100 mm per year. On the basis of isohyefal

contours, threé district regions can be identificd as below and in Table §-3.

Table 5-3 Isohyelal Contours in nun (1960-85)

Region

Rainfall

1 Quichta - Zhob

- over 200 mm

h:-l‘;l'_rb'a't - Khara - Sibi

- 100 mm to 200 m

Chagai

under 100 mm

‘Source: Groundwater Resources of Balochistan Province, Pakistan, 1993, WAPDA
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Figure 5-1 Isohyetal Contouis in mm (1960-85)

Source: Groundwater Resources of Balochistan Province, Pakistan, 1993, WAPDA -
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The rainfall is ircegutar and scanty with wide séasonat variations in annual rainfall are a common feature
of desert regions. Generally, the plains and lower highlands receive rainfall during the summer monsoons,
during July through August. The upper hightands get their rain in the winter, during February to March,

from the storms advancing froin the Persian Plateaw,

It ni'a};' be noted that the isohyetal contours drawn f rom the of 1910 to 1950 show higher ranges of rainfall
compared to the records of 1960 to 1985 in the three regions. This may perhaps be indicative of a sccutar

change in the \Wélhe[ pattera of the région as a whole,

:The Balochistan is an andfsclm-and reglon Extreme variations have been obscrved i in the temperatures
recorded at the Quelta and Sibi observaloncs Winter temperatures may dip as lowas  -12° C at Qucelia.
The summer teniperatures may rise as high as 51° C at Sibi (which happens to be the hottest place in

Pékistan)_

Table 5-4 Temperature and Precipitation in Normal Annual and Seasona} {1984-89)

Ihdogodogical || Tenpentuee (C & | CRentll @y
Powins Moo (M) Mn MVivth) w.':‘\-yiulcr ' Swmn“ - Aol
o 1 ~ _ No\MMayi #Jts_nd- Out
N Riwer 482 (D 12 @ | 215 107 32
Cbinion | w7 | <o @ | e | v | o
Mt | a3 @ | @ | s | oaw 195 |
Hingol Riwer wom | os@ | .| o | =
Ra!d;lmem:r- 433 @© | 38 (1) s | @ j [
| Dt River we @ | ssw | 1o | 2 | ws

Source: Gronndwater Resources of Balochistan Province, Pakistan, 1993, WAPDA

5.1.3 Topography and Geology

Balochistan has a wide varicty of landforms ranging from highlands skirting the mountains, from plateaus
to plams and doserls A topographical phenomenon Known asa playa is also present in fwo locations: the
Human—c Mashkhel Basin and the Human-c Lora Basin. A playa is a shallow centra! basin of a desert

- plain in which water is gathered after rain and is then evaporated.

“Consequential 1o the geodynamic evolution of Balochistan the stratigraphy of the province is quite
“complex and ¢ntails great lateral variations in conteniporancous sedimentation. The rocks exposed range

from the Permo-Carbonifcrous to the Receit age and are largely of sedimentary origin. Rocks of igncous
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origin prcdommatc in parts of the 7hob rcgion in the north and in the Lasbela ruglon in the south, 'I11<:
scd:mcnlar) scqucncc is composed of calcareous and arenaceous rocks Duposnts of acolian ongm are
confined to surface accunulation of the Sub-Recent to the Recent age, represented by the dunes and sandy

tracts of the descrts.

The tectonics of Batochistan are distinctively charactenzcd by an c\cepllom!l) well-developed and
cwposcd example of interaction of major fault ; systems in a regime - of cony ergence where one (3 pcof fault
tenninates against anothcr. The Chaman Transform fault zone meridioally traversing the cntiru province
intersects with the central Zhob and the Makran convergenee zoncs. “These fault systenis aré_ of direct
relevance to hydrogeological control on groundwater reservoir, In this contckt, the following twenty six

important fanlis have been identified and shown below.

A. Chaman Transform Zone Main Fault (Kharan, Panjgur and Tusbat)

" Chamam, Ornach-Nal, Bhalla Dhor, Bidushi, Chiltan-Takatu, Mach, Johan and Ghazaband,

B. Internal Convergence Zone Main Fault (Ziarat)

Barkhan, Mekhtar-Kohlu, Hamai, Zhob.

C. - Chagai-Makran Com-efgcncc Zone Main Fault (Karat, Mastung)

Mashki Chah, Dal.bandin, Ahmadwal, Usman, Siahan, Ladgasht, Panjgur, Hos!iab, Aghol, Ras
Malan, Nai Rud, West Makran, Ormara.
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Figuré 5-2 Transform and Convergence Zones of Balochistan



Hydrogeology can be defined as the study of groundwater occurrence, behavior and quali'ty in the
framework of geological sctting inchiding stratigraphy ahd tectonics. In hard rocks, faults, fractures and
fissures are of special importance and control formalion of aquifer. ' Tn unconsolidated deposits it is the

Quaternary sequence which influences the groundwater resources.

5.1.4 Groundwater

The water sources available for usc in Balochistan consist of surface \'}'afcr and groundwater. - Surface
water is defined as rivers, flood streams, lakes and marshes. Surface water source is utilized in the form
of divert and flood irrigation in the rainy scason. However, all surface water sources in Balochistan are
nonsustainable and are insufficient sources due to the Hinited precipitation and high cvaporation in

Balochistan.

The only potcntiél source for sustainable water is groutidwater. The groundwater sources are defined as
wells and springs. The well stauctures have to be connected to adeguate aquifers. When wiconfined
groundwater is available for use, usually it is tapped using dqu\\'clIé and/or the traditional Karez. Ifthis
groundwater is not useable due to the reasons of quantity and/or quality, the remaining target is confined

groundwater.

According to the tcam’s ficld survey, serface water, such as rivers, delay-action dams and spring watcr
ar¢ uscable water sources in Ziarat. In other districts, still well constructions such as dug-wells and
tubewells are requested. Currently, the groundwater investigation of fissured aquifers had been executed

since a fow years back under the management of the Govemmelil of Ba!ochistén and WAPDA. 'lhc
potcnual of the fissured aquifers are very high, but they are distributed only in limited areas in
| B'iloch;sfan The storage capacity and potential ‘of groundwater with the tgam s obscrvation and

presumption is shown as below in Table 5-.
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Table 5-5 The storage and potential of groundwater

(x1,000m * /d)

I lychogoologiesal District Stage Dovelopad Pewlopnent
Bosios . _ | Protontiad ]
i Rivér : Ziarat 6350 232 220.6
it | Mewg | 1aos | s | oms |
e | Kew | w0 | es | ne7
£ rigol River  Khamn _ 1,915.'; “““““ 3622 em3
R | Mg | 200 | 0 123 | 137
et e | et | w2 | s | a1

Source: Groundwater Resources of Balochistan Province, Pakistan, 1993, WAPDA

Finally, the drawwdown of the static water level was observed at around three melers per year in Quctta,
which has records of its monitoring wells. They were sounded at 30 m to 40 m recontly.  Thus,
groundwater management regarding such issues as water rights, saving water and waler recharge should

be promoted immediately by the govemment authorities.

5.2 Jrrigation and Water Supply Development

The Agriculture Department of the Ministry of Agriculture is responsible for the promdtion and
managemient of the developinent of agricultural engincering, cspecially the lIrrigation and Power
: Department (I&PD), which is responsible for the construction of the water sourbcs as well as the facilitics *

for pumping and irrigation.

On the other hand, the Public Health Engincering Departnieat (PRED) is responsible for water works in
Balochistan. They construct the water supply facilitics which ¢xtend from the water sources up to the

" distribution lines financed from the budget of the Government of Batochistan or the user’s finances.

52,1 Agricultural Statistics

' The fellowing tables show the land forms for agricullure use, the sources for irrigated agriculture land and
scasonal crop production. The highést irrigated rato is 529 pereent in the Mastung District, and the

lowest one is 8.3 percent in the Kharn District.
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Table 5-6 The Land Form for Agriculture Use

N . - . (x3,0000xy)
i | @ [ GGt | peae T TOTAL
Area Aca 17 A | D4 @
Zinwat 121 35 539 650
—Mmmg- sos | 03 | e | aw1 |
Kalat e R 5065 N
Klynn 630 224 3,530.4*"_':_ 35934
Panjguar 1 xe | 164 - 61 : 6732
Turtet e | e 5063 5544
TOTAL. __27_&4 147.8 55642 ‘ ss26 |
Pdoctistn | 1612 | w73 | 6ot | 1me2s |

Source: Agricultural Statistics of Balochistan, 1993-94, Agriculture Depattment

Table S-7 Water Sousces for Irrigated Agriculture Land

(x1,0000 )
Iitict | ot l’nigd.{xl m’d:ﬂ l’:}i{gﬁii:n_ 7i _— Water Sotrve | o
- Ff}n_.‘a Arca . Arca (%)_ Cexd Dugawel § Idbonedl | K‘uﬁ 7
Zimwt | 121 37 84 306 o 0 33 0.4
B Mutug ) s05 | 315 280 B 52‘; ) 05 — 20 | 20
Kalal 67.1 230 | a1 343 o| oa] 201 25 |
K | 630 s2 | s1g 83 o| o4 09 39
p‘:u;i;u’ 86 | 127 | 159 Py 0 09 25 10
w';hbm | 481 202 279 420 o | 15 ‘_"—_133 ﬁ-“.t.s_
wora | zma | w3 | w1 | si6 | 0o | 37| ma | ne
Pdoctisn | 16742 | so13 | s;o | 479 | 437 | w2 | 178 956 .
e e _ _ R e e

Source: Agricultural Statistics of Balochistan, 1993-94; Agriculture

Note: numbers in italics indicatc that they are based on no data and are estimaled based on other _
district’s data.
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Table 5-8 Seasonal Crop Production

N B 6,000
District Khawif Robi Tetal
?jkm_nt N ‘“45.2 | 0.1 453 o
Mulrg - 1745 ; 1100 o “-mfz&tjiﬁ
Ka!a't | 1795 | 6 _,. 25“% —
Koms | 3 | we | mo
Pm}igth; : 1492 .- 15.1 s

: Tu;at . '433;7'—“ o 1304 s64.1 N
TOTAL | 1,024 354‘.5_: _ 1‘,387;m"
u_i-;ﬂoaiﬁsim\ 3,062.1 1,705.1 - ;;67.2

Source: Agricultural Statistics of Balochistan, 1993-94, Agriculture
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52,2 .Water Supp!y Program - . _

The water works in Quélla arc managed responsibly under the Water and Scwage Authority (WASA).
The other ural areas are controlled by PHED in Balochistan, Currcﬁtly, PHED is planning to make a
development program called the “Balochistan Rural Water Supply and Sanitation Project (BRWSSP)”,

as shown below in Table 5-9.

Table 5-9 Water Sup'pl_y Prog_rairi, Present and Future

1991 : : 2002 _
District . Projecied | Witer | Pigjected | Whter
Popxdation: Vohme |- Popalation ‘ Vohure
Popudation | m” /d Population |- m* /d
Ziagul 45,000 31,500 3,620 75,000 L 67,500 7,000
Mstng | 182,000 127,400 14,650 286000 | 257,400 | 30,120
Kadat 283,000 201,600 23,180 | 444000 401,4_00 46960
Khoan | 151,000 105,700 12,160 233,000 221,000 25,860
Panjgur 221,000 154,700 17,790 342,000 | 307,800 36010
Tl 521,000 361,700 41,910 838000 | 751,200 2R 240
TOTAL 1,408,000 985600 | 113340 | 2220000 | 2009300 | 235000

Source: This data were estimated by the team using data from the P IED and the P&DD.

§2.3 Trial Fstimation for Irrigation Water

The irrigation waler demands were estimated .by the flow-chart shown below in Figilre 3-1. The
cvapolranspiration ratio was quoted from the “Balochistan Minor Irrigation and Development Project-
Phase 2, Preparation Studics Perennial Irrigation Schemies (BMIADP)” conducted by the I&PD. Inihis
report, the evapotranspilation ratio was calculated by the Blancy-Criddle Mcthod. This method is very
comumonly used in Balochismn and is based on temperature, vﬁnd velocity and the number of daylight
hours. Finallj', the irrigalibn requirements are estimated that the net irrigation requircment divided by

irrigation cfliciency.



rM'!mw!fgml !)ﬂa_] | [ (Z‘nnirg?’:ﬂlan J .

!

< U ————

-] Vitoctive Rainfll |

l Nt Inigation chuir(_null 1

] Inigtion Arca |

Inigation Recuimaimnt ]

.

) LH\‘H‘;{!}’&TAﬂ‘ﬁ(‘II (Iﬂ‘o)I ] | LC—mp Facter (Kcijl

pmT 49

Source: FAO Irrigation and Drainage Paper 24 “Crop Water Requirements” Rorﬁc, 1977

Figure 5-3 Estimation Flowchart for Irrigation Water

The planting program is based ort the BMIADP report, "Agricultural Statistics in Balochistan, 1993-94"

and on iniporiant opinions from the Ministry if Agriculture, The crop water requirement was estimated by

e -] Invigrtion }?mci_c];y_gj;;)wkv —E.E&ii&:{ﬁh;}"_]

the ntonth-wise evapotranspiration times the crop factor which is shown as below in Table 3-5.

Table 5-10 Crop Water Requirement

o L e | nnvday )

e MR 2 s a5 e 708 o fofufe
" ries |01l 01| 2.0| 3.0 6.4] 1.6] 7.0] 6.3| 5.1| 5.8 2.3] 0.1
vueg | 0.7] 1.6] 3.6| 5.5] 5.8| 2.5| 2.5| 2.3] 0.8| 0.5| 10| 0.8
ket 0.8 1.7] 3.1] 4.7 56| 2.6| 2.6] 2.3] 0.0] 0.8] 1.2] 0.8
e | 21| 4.5] 6.2] 6.8] 2.8] 3.2| 5.4| 3.0] 2.9] 1.3] 1.5] 2.1
iwige | 0.4 4.8] 6.7| 5.5] 0.4| 98] o.2| 85| 7.5 05| 0.4f 0.4
T anan | oo 45| 66| 1.2 8.6] 8.8 7.4] 7.1] 6.8] 1.0} 0.8] .1

Source: This data were estimated by the team

Notes: undertined month is imaximum ET erop in year.
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The effective rainfall should be considered in order fo estimate the net irrigation requircment, But in
Batochistan, there is tittle precipitation from April to July--which is most iniportant season to supply the
irrigation water to the' crops. Thus in this estimation, the effective rainfall is the uncounted factor. The

irrigation methods in Balochistan are shown as below in Figure 5-4.

Upland Inigation  —— Sufiee Inigition. - - Furrow Imigation
Bordkr Ivigation

— Gontawr Ditch Invigation
- Basin Il‘l‘ig?ﬂiﬂl

— Fixad Pipe .Inig;'alim -WE Perforated Pipe Imigition
- Dxip Daigation

— Speay Inigption T Sprinkler Iivigntion
Mist Inigation
Figure 5-4 Irrigatidn Methods
In this estimation, the basin and drip irrigation methods are adopted because of following reasons:

A. The border and furrow irrigation methods consume a great deal of water. Thus, they are not

suitable irrigation systems for Balochistan.

B. The basin irrigation is widely distributed and common in Batochistan. It consumes a large

amount of water, and thus its use will be reduced in future.
C. The sprinkler irrigation system is extremely costly, and thus it is not a utilized method.

D. The perforated pipe irrigation is not so costly but it is difficult to control the water. For

saving water resources, the drip irrigation method is most suitable.

Thus the irrigation efficiency rate adopted is 0.7 which is average of the irrigation efficiency from the

basin and drip irrigation mcthods. The water demand for irrigation in future is caleulated by the method

below.
=10 x : ' : Water Demand for Irrigation (m*/day
clyalger O Dol o).
ETcrop; Crop Water Requireiient (ranvday)
Ei: Irrigation Efficiency :
Ti: Irrigation Tine (12 hours)
A Trrigation Arca (ha)
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5.3 Rig lnvent_oqﬁ _

The'follo\\'ing‘ tables are edited by the data from the inventory of the governmental agencics in-

Batochistan.

Table 5-11 Government Agency Rig Inventory

Agdw_y

wAPW | BDA I&PD | PHED TOTALL
Type - ' 1
{ Ratay 4 5 1 7 17
Japaiese - [ . ~— — e R 17
| Perewssion 0 Q 0 Q 0
Rotary s | @ 6 0 | 14+@
Othrs . . -t - - 16+
Parcussion l+@ 0 0 i 2+@) '
Rotary 12 5+() 7 7 31+ @
TOTAL, | Paarsion | 1+@ o | o 1 2+ @
Totat 13+@ 5+ 7 8. I3+ @

Notice: markers means the number of unoperational rigs.

Table 5-12 Waorking Rig Inventory

‘ Yéors In Service o T :;r;‘
Tradat | Agny - ; - . . R ) Savie
1l2]aja|(s|e(7 8] |te|uln2 BRI R R LA A R R K10 K12 R BER RN AN 1A R T s Life
PR {1 : YT T 5| se
:—_—— - 1| 3 B 1 B N T 5 1.6
wo| RB 1 N 1T o] se
Il;i) l 1 ] i ERE BHEREE i n_;_l)-_
TR_&; 1 el 2] 1] 3 B 4 1 1T ET T 17 L)
o |wwen] | 11 T U e qnl | e o] oo
ENERERE | el e Fae
o> ERERE IRREREEEE T s we
-nn:) N HEEE A 1T 1 e e 1 1.0 1
wl| | AT TV e ] o] L [ eles | ws

Notice: markers means the number of unoperational rigs. -
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The 17 Japanese manufactured rigs arc younger than 16 years-old, and are still in working condition at
present. On the other hand, other 16 rigs arc all older than 17 years. Out of these 16 rigs, 13 rigs ace.
already more than 20 years-old, and 6 rigs of these 13 rigs are nonworking coftdition. Tn this connection,

10 of these 16 workable tigs of non-Japancse manufactured rigs will be reduced _within 5 years.

However, the P&DD controlled the other govemment agencies concerned with the” groundwater
development progranis. According to the cxplanahon from the P&DD the Government of Balochtstan
had énhariced the fleet of each govemment agency’s engineering to make a balance betwoen them,
Bccausc of this balancing effort, the P&DD shificd some of the Iapancse rlgs to olher ageiicics, causmg

some rig's to be shorter than would othenwise be the case.

[ oo e g - -

Fod Rogice Year : : Foml Rapient

i BN | Agny | M IS&G ISGI 1532 13&3 194 1‘3&5 1985 ISB? 1983 1939 1&)0 1991 1992 1399 19945l3‘35 foscy | M [ vivea

S

R ) - NS S S S SIS SR N [ I e
2| s 1| 1arn | 3 S N TR SN ain |-
S A SN
- HED s
} -] ToNE
1 - BDA ]
2 ek lamwy 1
3| 30| rama| 3 S0 - : : : o | -
Lo o SAEW
[N R B — Y Y 3
1| arss] vem | S (S ey S mED | -
= : : : . ' y : . 1 : - VRN
12— BOA | 1
speaolawe | 2| 00 s e ] 1| o
6 (3. r.000| san | 2 P S : o | -
: . S | J.
o MIED | 72

Notice: the J&PD and PHED werc divided split from the I&PD on Tuly 1989,

Figure 5-§ Circumstances of Drilling Rigs Provided Under the Past Japanese Grant
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5.4 Groundwater Development

The following tables were edited with data from the goverament agencics in Balochistan,

|
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Figure 5-6 Yearly Rig and Tubewel} Installation, WAPDA
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Figore 5-7 Yearly Rig and Tubewell Installation, Govérnment Agencics
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Figure 5-8 Tubewell Installation, Government Agencies by Program (last 5 years)
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Figure 5-9 Tubewell Insfallations, Government Agencies by ADistr'ict' (1973.92)
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Figure 5-10 Rig Manufactures' Average Meterage, WAPDA (last 5 years)
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“The conclusion to be gained from the above analysis are as follows;

The working rigs in Balochistan had been counted the stability numbers last a few years. But the
number tubewell installation was smaller than the previous year last 2 yeérs. The reasons are as

follows:

a) . Thestructure of instalied tﬁbc:_wclls by the Japanese rigs had become more dccpcr_. “Thus

the construction schedule had also becomic longer.

b) - The performance of other manufactue rigs had been described year by year. Thus the

* construction schedute had also become longer.
The ratio of the purpose for irrigation and domestic use is 40% vs. 60% of the last S years results.

The project sites are in ardas where the groundwater development has beeh delayed since

teginning of the program in Balochistan,

‘The average tubewell dép!h arc 180m or less last 22 years, but since 3 years back the tubeivell

structure instalied by Japanese rigs are 240m or more last 3 years.
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