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1.0 Introduction
 

The Water Sector of the BALAD Project is now well into the 
production phase of the workplan. Project identification and 
contracting procedures atre now firmly established. Four main 
types of activity ar-e being undertaken; wJatercour-se 
improvements, karecz boring, r-charge darw.s, and hare 
irmpr'ovemer-to. A var,et' of -achefnes in each category have 
been compl eted :n.d mor- 'w e crr- rtl y in the apro a-Q 
design, ccontrrcLing, or c netruction phases. 

tloni tori nig .f the rut t: of the pr ojiocts is on-goin cj. In
 
L-I ca-e of Lhe karec her infitration gi1E'rie.. , end
Qin.r, 
ch-atr-nl iirings the reIulto .re ameni *1-e2y obser-able. In 
the ca.-- F the check d-ri s cad recha t qe orh;eo , hovr', 
the res.lts 1-il Cnly bb e -ppa.r-1-1t aft.e:- Tre precp ip .tt-on' 
events c',:: " aid the erferts on down-.tre- n I .- nE _re 
ob er d. 

& prociec.t L-imfi.ar-:v, cr each :5f 'ha c-:.,~ ted Kpro.eects. i o 
in _i I r- th i E inter r".-- r t. ' C,_,.;- rudt- Im A f the Ie ct 

i nr ! ded. ­

2.0 Summary of Project Output
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proCjecCted versusF DCtaicit ouLtpu-ts is presentedl bel c-: 
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Ac t ivity .1 'roected-OuPut,"I Actua1 OutpUt 
Proj: paper/ 1907. -,~Comlted/Under 

Con struction- Schemes 

W~t-r-uu setrp rovem nt 4i**4 ~ $ 

eLc: It Paper pp 10i~1, ~'~~ 4 

.. ~.****Project Paper, Anne; :1 5,pp31-a' 
-i .pJ 0 e~ p e' r- , t~n ;' I % A .

1 

~~ ~ 0 Wqater tSection7-Project Sel~ection *. 

3SL-iSection Criteria ' 

~11 p4hojectn are 'dentif ied iby the threeDi str i c t
 
SCoord J.n ai or 06coimittees. (DCC) at-,the~iinstigation onf, the-4W
 

oa~t~rcttr~I1J.Identi,fir-tio'n 1s. appar ent1 y:,bacd 
o ppI~ cationS -fropvm:.idi vi a~~ sYor- oli ticians. Sch are~. 

noQt 5Iteid Or ElVarltrd: in.,any way, by Ihso DCC. Sor!schlres' I' 

c mfne nded ,by theLDCIC arri,- mnfact1 nn-e>,istent. The15ALAD 
s taff ,doe1 5,,-'ot get i nvolvedJmn,,thi5,pr cess. ' BALAD staf f 

~ may, y!ocasiof-, !propose projbctsvhi ch have -been observed,
 
inte ie bfought to theill z'ttention dir ectlyby '; i
 
s'arrit-htas or It~er~ UL es.dc~r i g.A' &Coursle of~ f ieldior k. 
 I' 4% 

Prfets r the a&rvda'Dmioal 'Workirfg CommmEt e 
(DWC) -eti rg if- Turbat t~ihich ois ch-t red 'by the7 1 > 

ConMrssonerJrak-an anid -- nde'd~by,-representati.ves. from ~ 
601 lne acgenci- (einr the Debputy Comrriissoners ofthe thr ee 

Sdistmt fMka.~ne,,~ibro the'proposed schemes 
ar e 4ound not7 to,-beCasbe h DWC -is IeqUeSted to, 

'AjI 

skntio;,ppro~timat c ft) per cent more proj ects than BALAD 
I ~ - *i- 'n 

ali c:i as, qor on.4 

Frqunlyth ype of proj elZt-~eqLeSted is neither,-.
~I appropr iate-nor, tithin, the BALAD 'scope of work, and in such 

a s~esthe, fe i .It i to if,amb y nvestigation" s e eks determine 
qany, applicable scheme can,,be_ Implemented. Taking the. above~~~ 

m~nethodology. into 'consm deratio the DCC has'been asl-ed'on Iy.
4 ~o~snctonth~&Et,1 I' reo watercourse for work arnd 

~ ~h~~j~9 he thetem dti'ij~,-i'association WqIith~sarrishtc7, whaLtypef aprpi t. 

14>1 schdIm woul d' be 

I' ' ~'lII~II- 41 J 



te'id~t1 it on, by the DW L'he BALi 'UcI 1i 'pang 

1 15 1 s it e, sect andri 
f,o' a no sf5to the idenpt of the~srrishta, 

sC 1ol ogis iV each prop col et 

1ocat on . Inf a cbouIt 
th sttS.OftekF eo Watet- SOUrCe. ReiqUettS for 
activi ti'es not, ,athiv -the DALr'D scope of wor, sLIhcias 1,are;! 

prc)Je .t t ype ~aInd 01? an1 cli mat i o ( 

F11owiigq th inita scer-gSLD ers visi ta 
ites. whicht sttil ijpear suit'able -accompanied by~the 

f~easl of tha projec~t A: Lesb ttyb~i'E J~poe it' 

1. Watercourse-,Improvemnts'Wae cus impovements areJ W~r 
udrtaken in the ,case' whe~re MeaSLW beseaelse ocr 

or--hee peidcd~r~~in h watercourse by If Iod i'ng 
(jge n e r at ee cess1ve ,ma intenance costs and ~an interrUption of 
~tewater uppIY, occur~sThis'acti~vity has been concenttrated~ 

6iionU' I the 'major~ hazard 'to waterCOUrsestlah 'crossi ngs, in' tte~"­
pt 'oect area.' " ''''< 7 

2.Karez Boring: The criter ia for 1,ar ez bor ing , t huLI ar, ' 

hahIelen simply: a) the approval of the sarrishta' and -b) 1~4, 

a result-, 'rom borings.arezlocation. 'Since previous'kare 
are Virtual ly non--exi stent', the' program is'considered'j 
explor atory. Karezes~ h.v been 'Selected to real1: e, 'a '%~ 

~~9geographical distribution to afford data in order to plan
""'ut.~rwr~ Ar~te case of 'mechanical borinq, wih 

~"~'involves the mo~bilization' of equipment fromn CoUtsde, the" ,
 

Plakuan,"Pare-es are selec'ted 'within those areas, which ~
 
~emi't easy access of the equipMenlt and low miobiizati on~ 

,istsS 
~of' such sites proposed,r yteriain eatet hs 

Slists' include Nirtually every9major rntl Iah in the Turb'at,. 

Z.3 -Delay Action Dams: Dams51'te have been s-elected Iro 2'' 

~~'~vail abil ity of,,-target~J iaee associated wiith the nLkl1 h ~ -)
sti csof. h _4itsel f-with 

respeCt- to, daM, COntrUCti on. Si t I are than 'submi tted' to ~the 
DWC f or, appi ovland are~ggeealy appoi.4" 

"'~~~Z ~"caatri P-"adt~pys the. nuIll ~" 
1 

.4. Karez Rehabiitation: Fr om the list~ of ~a tez improwement
 
proaects approved by the DWCt'h'a BALAD Project attempts to"
 

~ select- those Icare..es which mnost n-eed improvement,' those
 
,',4 ~ w display and maintmainterar~~hseon interest 

~"'~and those' which introduce now conce'pts into the area. EachW'
 
~~~schema is f irst screened to determine if the requested,, 
 44 

4~7 aictivity is A maintenance acti ity, suchas are..c -aning, . 
Sor.'extension, or an improvement activity. Priority is given' 
~to.schemes; which will provide ;Supplemental water: to the 

ICE. karez.' given to 'schemes iqhich' wil *Prio6rity. is :al so I I 
in~dce:e ida otekr-owners which theyl will 5sub­
subhIsequentlIy' be'1ablea to dupli cate. These i nclI ud~ 'e 

'-4' '~ 4-4-~43 



WNni iumtatil 461110hrpe and uini setosof rezes' phich 
po~pticlar~eraceproblyms).rprt isaWi 

to ONEd'Mes nusabl e but whi ch'e hi ch- are! cur'erntT y 

sppear toha a o d- hance t~o be. revive-d.' K
 

Si~~ eab~fAllis pesentis n e,.tremely Wide rag 

e~a~L~t~dip~i ~~'I &Most-ka 4b- "h emJe"S whi ch. lie 

NOW 14tat ion.' Successfu4ykarVez '"ehAbfi "t ionsheeshw ~r 
tf~y widely 'apprecia~ted of "Alltie 'iost~immediatei'and impact 

the~ water sqQK0tor ~ f undertakon.by te EtLAD~ Pr-oJect.l 

. 3.2 'DesignV riera 1 1 

BAAW~jctare scoped, .iTh'fEw emceptions, to fall 
tthn"hJ&PMU contracting 'l'mitQ CuO~Ti ii hat~ '1K7 

Wi7.4'~~facilitate the preparation of, Drawings, construction, and> ." 

Sconstruction irspectibn, designs are standardiked to the", 
p'<xtent possibily, at: some smal l~sacifice .to optimal cost.
 
effctiveress;.'Designs foQ 'sphons, manho's~chambers5I
 
Schannel 1 "liings, infiltration gjlleriesj And gabions,WhaeA'
 

*'.Ibenstandard1 ed.'pEample designs deyekoped 'from4'toe,
 

Co~r~cionmaterials haeas enstandardize smc 
as possible "to, facilitate"contractor ocur~mentlYWheneve& 
~' pssile 12"" di areterpvc' pi pe, numLber A>reinfrcjng bars1 

7 ~ad1gaue'SWG gabion wr a:'vused-in theidesigns. The >-

Drawings ?or manhole design aeiincluded in Appendix~ 5,. 

3. Maintenance.
 

,~~~~rojets designed 1


~'->possible. All projects, hooever, eventuAlly require
 
Smaintenance. All "gabion' work and ripiap, is curre~ntly 

inspected after each 'rainy :season by BALAD staff. Means have ~. 
been entablishead for performning minor maintenance- during'thev '4 
tenure Of' BD' D. Manholes and' pipelines are repaired on~an 

<as needed basis.' Dam~ outlet' conduits.are inspected after " 
r~ain events and 'should be cleared of 'dersihnnlt 

'~~~and wilt traps,5~hould be cleanedb tebkrse'ipon il.' s' < 

P are to be as maintenance 4ree asi
 

~'~47.~Roujtine maintenance, post BALAD,:'should be budgeted and, 
RFMl, or another GOB~ lineagency, should take this over. ' 

Experience gainedover the next two rainy seasons should 
proyfde data for 'estimating maintenance 'budgets. 

44z­
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4'.0'Water Sect-or Projects: Watercourse Imrveet 

4.1 Rational. ~ ' 

Atypical Majra facto 'tQa~z 8Bgate 
0a ---0'-. ec ter. The~--i~--- of 

reFpa ir' and 4rU terl losses-oCCCUI- fr~ overtopping of 
c: arinel 'ban~ 5'.,dafrom seepage. alers alsoreU i , e 

-- FrequentrebUilding, esp-cI ally i'n' the's~eat io 6swhere, < 

i~las,are cr 5-sd'n the channels5ac ujc to 'periodic ~ 3 § 
fflood danag&'e. -~, ,aA3 

Te,,Proaje6:ct est j.mates 
~frop 40 to 60' Percent. . Measurements. collected from the EIALAD 

1 r Paper that conveyance. losses -ranege----'y 

rroj~c.t, presented .on' Table 1, conif 15hi.~j' 

~b<Perhaps the greatest opportuniity for pt-oviding more water o 
- the Mak ran farmers is in conserving the wat er currently,

'available from karezes' Althouigh the On Farm-Water ~-
Management component of the DOLAD Project his to''date not 
been mobilized, the DALAD pr'oject hEAcLUndertaken a nUmber. f­

,;k-sel'ected waterCo~t-5se improvements. In part icul'ar inver-ted 
-""Qsiphons are being~ provided across- null ah crossings and
 

s portions of kalres are being lined.
a~-.-elected 

The response of the' sat-ri shtas -t~o watercourse~ i mpr-ovement, . 

activities ha-sbeen entirely positive.Although many
~.sarrishtas-do not appear willing toiundertake maintenance, 

a 

other than th-at essential, forKthe op'eration -of the kalmer, 
- the benefits of waeC~s ipoeet are Unversally 

percei-ved and acknowledged. '> ~ < ­

;1- WaterCoUrse improvements have been carried' out i n. -vr
 
thirty karezeF, in INalrarl. - *.-~.
 

4.2 Recoinmendations/DesjgnL Criteria c~ 

E4ALIAD selected- only-the tow portions ofe t irgchanl 
-~for w'ork during th inta phspoon ofeproect s i h sgoe 

of orkfor41'atrcorF~ iproemetsconsistsi of the karez F­
rec bete -the 2moUth n the tUrnorUts to. the feeder 
canals~'for individUal..plots. Projec~t areas -genera=l1y~consi st,~-'­
of nullah crossings which,, due to their periodic destruction a~ 

fi om flood-events' and to the perme-: bl ecsoil. , generate the 
highest~minteiance costs anld seepage' losses.- In general, 

-well1 def i nd nLUI1 ahs are' cross,ed with inverted Esiphons,k 4.nd~ 
broad channl eko t he flow crossed with concrete 

'-~~i:a re twtan average 4 l ow -

I-rate of.approximnately-1ICtiec, -the cost for concrete channel.a 
* lining .'excludirig excavatlon-coists) .is approlinatel' 96( -wl--­

I~slinar ee as opposed to70F -lnar meter for a FPVC 
Ssi phon. Al thou~gh excavation costs are typic,.tlly sllgcht1y 

~ -a5 



coty n h oncrete chne e~ y a- 'single I i nch~ 
iaDFneteI--pi pe i S suff i c ie n t bLf or :UMUSUal l~yjarge',,1-f~Of­
51lo wgr Ed ie nte,5 ;-wIere mcre' th ctn , on pipe must be 

t Qol for, rt I~rma t6hank f or-rs e no 

pvc ~~njpie.
 

42.1 ,Esti mati on -of ,Desi'gn Karez Flow 

Kar z 1 ituLate s wjdI y over the coreo~~year- and, 
E'Sti mates5 made 'from a si ngleEb- vt~ ~i~emsednK 
Typical cur~ves of MU >-6vsh6owi ngV 1ie' percentage XIm~ b 
f I~6ove '-E1i he CoF.se of,, three:~yea rs have been prepar vd or 
Turbatk,-Arezs and ar e presen -d i n FihL~ U3 nd4- ~ 
compari !on wi'te ason- and :the i'pesince lastCan allI 
an E5time of MaX I alum an n nmum de ~~s Ca b-1e MadeC 

,~ sngle poirit obSerl Vat ion.~rom~ $> 

LUnder, BALAD'rinyre 5eiphon5 hae bee&nConStrUCted on Many
wtrCO~r SeS1 .In'MaIkran.. All. siphons~have Ut il i ed PVC pe 
Class, BZ ed aci n t ed PiE? icuigrbergakt a:be 
f OLtnd to provide -the, most tr-oubl'e -free , install~ation and
Iperf ormance E-1 1, J i nted~pipe wasfound to 'fr-equEIeitly'ak, 

pipes atel&fi 1 h.waer ad esedi or e--ksunderz~ 

SiphonS,,are1-general 1Yplaed EAmiiu od~~f, MCneris1.~5 
beneath ~telow pointof then~l l.ah.iThiis 'hs:en udt 
beoeadeqUate to-':prEvent ex~pOs~ra' by scou .r. F'rOCL~remfent Of{.
~small qLiantities~of rVC pipe by- the contractors is difftiUlt" 1

~a5pipe is gener~ally niade to order, n Dh therefo~re, ~I 2 
!VIU~ndertaI.en to procure and $toCI pile thje required, pipe -fr 

l I :ptrojects. Si phons' are 'desi'gnedl 'Ocart y--prxm e~j
05CUSecs in excess of the estimaed:maium flow wjthC)U tK< 

cusinga bac1 wate inthe ch;.nnel. In~ =ipho ,ns w.nth' Very 10H~74flo0W SL this: c xdsg is basedo'~
 
~d 0'wbhIc the6maxi~mUn anticipated, ilow -- . I.~
 

SA though min-i mum f Iow~ rates are su.ch that dry season' water­
t'.~veoit i~ h~spL i s ve Ow, sedimentation has not 

been ",fon t b a ig~ Jcn rbIe in the siphons. FAALA D 
sphons 1have' been' opet t-t uuble 'ftref to 

--years.- Sediment, traps installed- in the upstream end of 'all 
si phons,:- usualIy C:ol1lct litt eor >o ssdimertt. -Krez..- wtet 
is generally sedimenit free except during periodic 'arez 

-cleaningSediment blOC~ager has been ex~perienced -at ChUrl-Co 
a~Vnid Nojoi.iphonz but W,-kS dUe, in both cases ,to inundation *FA 

-by,-flooding. dUring flIoods by river water,, not due ,to the.s4-Inra - ration of the siphon. Head loss has been m aSUred 
~repeatedly, *or more, than~ one year at Saa dab a.d siplon and 
Adoesnot. appe6ar-to-be- increasing; which in~cts htn 

gn sen--Ldianent i.-,beirig deposited, In, he' pipe-' 

II;- I- I 6 I II~I 

% I - - - - ~ t--+ 
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Siphons are provided with upstream and downstream manholes 
which have trash racks and sediment traps. The most 
persistent problem encountered in the siphons has been 
vandalism to the siphon covers. Any easily removable covers 
have been immediately removed and the chambers used by 
village children for bathing. Cross bars are now being 
installed on all pipe openings to prevent human intruders 
and debris from entering the pipes. 

4.2.3 Channel Linings
 

Channel linings are constructed over sections of kalmers 
where seepage losses are determined to be excessive, and in 
deep kalmers where sloughing of the walls causes maintenance 
problems. The channels are provided with trash racks and 
sediment traps and are generally covered with precast 
concrete slabs to prevent the entry of debris. Channels are 
generally designed to provide 0.3 meters free board at 
maximum anticipated flow and to utilize maximum available 
hydraulic gradi ents.
 

The Drawings for the siphons at Tump Watercourse 
Improvements are presented in Appendix G as a design example 
of inverted siphons and watercourse lining. 

5.0 Water Sector Activities: Karez/Korjo
 
Improvement/Rehabilitation
 

5.1. Rational
 

The older karezes in Turbat are generally in poor state of 
repair and many are inoperable from lack of maintenance or 
from declining water tables. As stated in the Project Paper
 
(page 70) a typical karez requires on the order of Rs 55,000 
for annual cleaning. The Project Paper proposed that capping 
the karezes would reduce cleaning costs. Newly constructed 
kare: es, particularly prevalent in the Tump and Buleda 
areas, have well constructed karez access wells. The spoil 
berms around these wells are well developed with appropriate 
drainage outlets and the well mouths are protected by stone 
pitching. It is doubtful, especially considering local 
construction standards, whether concrete capping would be a 
significant improvement on this construction. 

In Turbat little interest has been exhibited by owners in
 
karez capping. This is probably due to the fact that, of the 
problems facing the Turbat karez owners, maintenance is
 
considered to be a relatively minor item. The central 
problem as perceived by the karez owners is the declining
 
water table. Turbat farmers are unanimous in their
 
recollection that the Ketch was perennial within the
 
lifetime of the present generation. Eleven year moving means
 
and the deviation from the mean, statistics derived from
 

7 



rJ_7an 14 r 5 fgua~ rer, a1lso in di ate 'that the 1&5t twio 

and lenghning of, the- a~re~e so -indicates th St7~UjgIe
 
,ocha~el ueclin i- ater; tabl e. IrPanigLr however~~
 

verwheming r-eqLc_-ts 1are.. 


Pro0j ect h as e.pa this category' of- acttvsy'6TnYd
 
In6 t~os the 	 L fijh, owners7 

dsos,~teed~ ~ a ivpit y to include
 
an ort 6of tca.re i*mpro0VEImeqt, Ce'1.S V
Lts~ oI ut- n
 

m.innfi, givind preferenci-e to)'thosE iiprovements- which :
 

'I I.'provi de -Luppl erintal' a~ter .o t'he 4ae, 'K

.1 InpL t-ertakenby the- BALAD'prodi'ct.'incluide: ik the
 
cnttLCtiO f 1 flfi1trat7,on g e1 sto prvje'r
 

"uppI6ennta). ~a~f~roni nu lahs t'o kare LIS b) conStrUCti on\.
 
p* ~ IS wherE,
ofEpipVe1ines tvi~ons'f~ 1areze~c lulahs 


Pereprnri il.,'rii ntenance: probism ccUr,, aind. 0, k)iarez cappi ng4
 

in seeceae5-5 

5 2 Recommendatioins/Design Criteria 
2.1 Kaez4. 'M inennc . 

~ ~he~t~opstcommon ma .n tenance rber sci ated, ith 

:arez. operati on Pakranr 5 etinjfL~~ Pin C) 

lae e_, whi ch pass beneath, nCl ahs freqUentl ' col ~pe~on~
 
repeatePsoilISat~tration, 5 and, (~eepy er ded open


-channel 	 eethsOIi&esi inOghnfhecte,
iepositionbanks -and d 	 re~s 

* maintenance wi th,resultAnt periodic '.inte-rUptions .in the '. 

wt 	 SLIPPlY.' 'The ZALAD Pr'ojeict_ ha '.!atmdptedto solve ths , 

type ofkiarez problems' on.,a cae ~byas basis. Atog 
5difficu~lt 'to qUl~tify, thesetyp"o~ 'r~~nrvmns'r . ' 

''~~s.s~ouhtto' be economrically viable. 4 S.< 

'-t.,'A.. ~ Nullah CrossinigS: Karezjsecti ons 'rossingr LlIas'' 
which 'are Shallow enough',to be trnched-from the' Su.trface, -ie' 

I	less thn6mee- 'can, bb' i~mrpfoved 'byrepl'acirtg the 1'Rarez
 
~' -''tnneV~it .'aPVCpipeli&e."4The pi~lfe design issirl' 
 S 

' in: all1. detailI-s t'o the 'i nvei-ted. siphonsdescribed in the " 

"" atercourse4 Improvement Section A;2.2).,The"karz on 4 

elther-2i side.of. the pUlJI ha e'fi tted4 wi th,mE-_nhoIes, wJi tIV 4".' 

4connectin'g. PVCspipe beath'the nUllah.- The upstream,.chambers"'~~4 
ouI' bdepr e~sed atAlea-s t 0. 3 meters bb'&Ibid- thje pipe

to o 	 theinvert~al ~ firs'ent aCCUMUlati on .and pipe, i nl et ~~~ 
r nd outle't shoold 4 be fited,55Wth Ltr ash, racks. The pipel ine 5 S'4. 

slivuld be depressed ;at 'least' 40 -'.rmters4bel ow, the ex,i sting
 
k.~arez., invert o ~r-owig thellwkare'i
 

schannel '5'he 'f.areZ tUne I is,-.empirlcally,-located below4'~
 
- cLr~eth The'p p'neEou d e 'desi gind, to car ry atWj' 
leat 1..itimes the estimated 'maX.NflUln:,flo. ~to-4allow for 'i' V 

f~Cit Ur e k'~kf- i'mproyeient54. 4 * '~s "'~ ji.5'" 

..- j.~ 4 .,' 4 ,44' El :i ~.. 
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Karez nullah crossing projects have been completed or 
designed at Naklam, Zaindan Daz, Phull -abad , Mjr Mir, 
Gharibabad (Bul eda) and Kallag (Panjgur) karezes. Kallag 

K.arez Draw,ings are included as a design e'.'.ample in Appendi' 
G. 

B. Channel Linings: Sha]low sections of hareze.s, hich have 
been eroded so that tLhe karwvz tunnel eventuall,' becomes an 
ever wi deni ng open channel , oc::asi or conti fnu,-l mai ntenarnce­
probl ems. In karn cz tlonS pa.icn n through ,,':ges this 

problem is esAce-r bated by r-efuse thro.n into Lth channels. 
This pr- c ii; has bee,n so:lved in 'sort-air I:t.:-eS,:-s by prov'iding 
a ccovred lined channel -and allo-ing the Lrks to el]c,,gh. 
Tei d.ct il - c-iiiRilar to other ch annel1 li-,-t as pr--.erted 
in the WaItercorse I mpr ovemients sect ion. 

This type of .arez iJpr-c:vement has been under talen at Lha!li 
,nd MaI i I,i Far acz s. 

5.2.2 Infiltration Galleries
 

:orj c ,, with cqp -ri ,: l-n ce - '. on cs ' :di r:r F:t:, ri .er 
Chandnel'1.s ard : -aI E-::, -jI i.h Eh. ai Tot .r wL1] 2 - 2 c':-rt to 

r. ,er z, . c .n be apro.,d by c,;t-nrdirn ir:ft Iltrt. r, 
- e! = gal leries {r-om te jtcjth.el I.Jc-l .r. in-f i ata il [ :1Fl -2a 

ccnr tr L,.."t ?d , r:( p.q ,r- c.:- ei,-t FYC - Ipe:,L, ,!dd Er ,.J2th 

12 cr trish di:%iC-,:e I'.hw h " ' ' t p er.:;-tc-r has 
been t C ,.. 1.y L', ._'J 

Spc_-cs-fa t :.r -f r-i. tIi-, 1.-,ee.--r r n-:te.-i;-:] He-elo:pe.d 

SupE!iXb1 1 r.- r I- t. -1 ', -i v, rs-2a--cI -d~ -..nCn i th-E] 'r ,- : ",,_qfor t E c :h,, 1.is'n~ Lr.ct t: i ­

,n ] l.-i- iL,- .. b e p1 d L- -'v.-the 
anti. ci pa-td scoutr- depth c-f -he 'n 1ti-. c , - -an 

River!- , the I".t c h and t n e Il-z! ,ah n trn c, i-nn' ' C -C, rt en.C, 
been 4 nd be heasa Iy -qred -rd a-)en- rtd -. 

-hanne'.E. In i Itr_--t t: ic ae 

F- to .,: 

t h at cl7-o-ln i s ccncentr0 -Fd . cP,e n ,i tn) t 1 t o -r cu, L!r" 

being minimal. It is reconc n.d thi: t rp e for t ]s ie 
be p1 aced wsna !m 1.5 - Lhanc- , e] ,. Cpa , C ,-er b- -ti-

Insectins :ambt '-rc s7. :,'tlr bE, Iad1 at rt's- tr 

'spaciing of 20k) fliiFer-, rn 4 ZCri Late ;:5.--., l e - ,'Ca-r 
, 

( 
ch-,riit:'er tint i '. -nr- ca1 -h: oe pr. -v dc"." ne: -' -! -r :£r - 'SE- E~r U:- ; 

impr-ovemervt p!roject's- In-f a trer: on, gel ei-r-s DL'] -
1 

was'c 

be - i tted .i th a control va 1ve so. that thee 1-. Io' ?r "-' 

regul ated =Jnd , when not - eded , cter c, n b c Sr- ' r. t-e 

grour-d r-tien than e -_st d,. Mc-rt''. C- -PIlE.1.- i nF, ,e-­

channel s-h&Iul, d not e;'tend above _ie ch-,annel bed arid s hu] 
be proftect ed by g:obion reinfor:ement. Merho],e- - oae t ed if: 
the RaI.:hshar River weathered a 5' er! - " o1d in I985 maI,-t1. 
only minor di sturbance to the e-i ons. i:-or.iu.os ,r-d 
infilt-atitn galleries are generan)l y more produti,:. ' e, 
placed in the center of a chnmel out ir,fitraticr 
should, whenever possible, try to ilow the r.tr, n _1" 
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alignment since this is assumed to be the most perfneable 
alignment discovered by trial and error through re-ated 
korjo reconstruction. The length of infiltration galleries 
depends on the available alignment, potenta il interference 
with other karezes or korjos, and on the desired yield. In 
the Rakhehan channel in F'anjgu r average yields are ge.Inerelly 
in the order of C).001 CUScus01ecs per rie-ter. 1r: -j souri:es murt­

be 150C) feet apart -s per GOD reguIlati ens. Detailed 
sociological investi-t:ins of the propc-ed a] ignmente anu,-:t 

be unde rtaken prior to project dc-sign nince ecr'.S ; 
for ex,isting karezes and kourjo -;e matter; ofof ten~e local 

d i =rp ut F-.7. 

To ciate infi tr Etion Galler 15 ,,, e -n sL'.cc,-'-f'_ 1'­
completed only in Fr-jciu.r. 1ost :orj .- ,-e curI Ct v 
oer it irig in F'nJjtiju r drdthe 2 r roduC.t i 2.l c-f the 

z,
infil.r-tiu,n g ller '' a-n iflprovc-men to., r,-'a ,. n em-
In Tr-bat, hocrsr nril -,t one perenni .-,l c _crm ct I cper -.. 
ThgLAD h.n j,t to. ,', hidEe korJcr Tu-b- t ith1 in 

.r--
infa itr ati ca, ict-', ,-P- ' , (:o'h -1- .. > , , irirdZ , i 

the KL-tch thrnt in t!- ' _ , it ie til]l c-,h [ t 

It is so antiri -,. d thz-t the HoI EEh -r~d a cc rd z :,... :.- ocr 
b,,th cof efhi c:h are ', -' c i ho south1 - rF- of th'! , it 
Ri ", -r rrmcrdi ett.!a , o, fi i-,m, the bt-tch bei Hrr ue ch 

-urrent] yv un ctr , wi 1 1 g2p, -. em-tJ 1/ heru,-t-------- e rd. 3 ' 
the ri er chL.rr,_l "' - .- . b, t-e '.- tot, cd. the-,-.t--N , -.
south ber- -h-r' ' -- ccE- rc r,d - ci on -r- aTbo,-ut 
t ehec- .1 r -C 4 - . -C C, 

4
.h-E north L.nlt. I -,iosi 

M&-,laF:aL- -d 2.. l ne-1 .tt rn,.-n E'r, .h,, th-. oc.:' .i-jL-,hi it. 
;7C~ d-~~ 0'- ipet-erni a ,,
 

The i t- c,-eTut.,---t i,.! t1 1t ,r:, ].r I e r cLt, r~t!,1he 1d 

peri-=.f.d c-u tL r~ ; -,. --::;om .'4 r- c-

InFa] ILr 'J, i '\'c- h2ertib compi .Lted [aIhat,-in ;, - .:,' 
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I:=re-', he i ....4c - of E[fLti'f ' I t lon Ca]. Es- !?S re, __ 
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6.0 Water Sector Activities: Karez Boring
 

6.1 Karez Boring Rational
 

One traditionalI m-thocl c-f provi ding SLIP, F-menta] wter tc' 
the karezes in Ma,-en hIis been t o dri I I s i d ameteL­
bori ngs, using hoet. operated perCuSE-.or teccr'iqtuEe, iride 

the mother we] I of lare: es. Reports rom s;ur-r Ehtas bout 
the success and prod.tctivity of these bc-i ngE haea-c been 

I1C
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P :37abig4uougI ~i qgures, ~q Lt ed ~i nt he P rcjie :t Fa per pa ge > 
LUSAID.i 19804) 'reporting on th u-re UItS,'f Irr~igation 

DeImn ri 'nq c ud not be E-ubsta rt i'ated B1
 
Unghand percutssioni dri IIi ng techniqUeS, have.be n,
 

,corpleted ~in, a: var'i ety of ocatiqnsw nd' the su6ppl'emental
 

TablL 3. Doirs it? echanical ~roayfrig:ar 'now 
WndQf7a I t- ~sima:t edi in- t h e. Faoa ) -7.7t~ Jec tap'e r-7pae 7 
I- at, -- I15 per cent increaSLein +1WCU!db1 eai~d 
bOFi n g lcraes~ i n f oj in th~e , 1aezes bed Ltnd er the -

D,,AD Prcgram have4 been~ of this order of mgit~de.) j4y 

~Ther e iE no, evidence thF.jt region-.Al acon nf1Yd qLkfers1 PistI 5t - ~i 
"1an P .W1985).It appears, thatany;on dnQ
 

i,quifer5 zre l-ocaflize ex t tnrit>-n The major SOUrce" of,
 
'supplementa1',Water from -kar-e,-:borings: appears t,t be' frotn'
 

W~ShallIow. at tesian caniditlji~ons rnthe,~karez For
d n derf lOw. this
 
,rason it is ecommended that allI bor ing~ be Unde~~ni
 
th rcage at- Paof,, kz-reze5: t-ther" than" in the command
 
:_kr'eai as'pryibouSly SUggestred1 ,(AyUb, 19e5).
 

~ Est imates f or, the cost of kr ez baoring presented i n the 
I ~Project"Paper (page 37)- Rs' 25,000 are siml t ctaJ 

sts -incurred 'ptoiate'"R~ O~ perI we.l 1 for borings
 
uip to ijO50 fect. The cost'of mechani cal baring has been
 
appra imfat l1y R5s 55000 Per wellI fOr a simi lai depth. The
 
economics of- deeper boring 'is qLetoal.Teicrease in
 
baring diametr andthf, 1istallation of <efficient wElJ)
 
screen and grae mad posbewt mc iclboring
 
SUiff ci entl iy'ncrciasejthe 1Pfe anrd,' prodUCti~ityOf thei~
 
Well11 tStifythea nct1e nse Cur ren t Iy
 
nechani cal ' ban ngs are.bei ng u~t~i 1 Z d ibn ccessi.bi e -_i eas
 

and hand borings inthe mrne remote areas. '
 

The, response of sarri shtas to the 'boings has been>
 
ambiguous. Many1 sari-ishtas have ,:pressed ,the, view that hand
 
borings are not acceptabl 1 but, that mechanical borings wiJI1
 

V benefit their karezes.; Five 'sarnishtas have, thus far,' not 
1allowed hand baring ini their karezes. 

-In~general the success rate Of; bor-ings has been somew-.hat
 
over fifty per- cent..Os more borings are completed and re,

~seen to be success'ful the program .-- =;Is to be ga-inin 
acceptance amongte arht5 noscsste
 

- sarnishtas wll not expres satisfaction with the,,borings.~

Tisppeai s to be dLe t~edei nthe part ofithe', 

sarrishtas to use dissatisfactiodn as leverage to' in-fluence':; ' 

future works l~l in-all ,-relatively few s-arrishtas have15 

SrelfUsed the boring,. and ne pliain are being 'I 

S''submitted.I' 
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6.2 Karez Boring: Criteria/Recommendations
 

Karez borings have been successful in over fifty per cent of 
the karezes attempted. Payback periods for these borings is 
generally less than two years and the projected Internal 
Rate of Return is generally over twenty per cent. It should 

be noted, however, that the actual quantities of water 

supplied are small, 0.1 to 0.2 cusecs, and it may be that in 

many cases the amount of supplemental water provided by a 
karez boring is too small to be beneficially used with 

prevailing local water management techniques.
 

Currently BALAD is sponsoring both hand borings and 
mechanical borings. The mechanical borings are 12 inch or 

larger diameter holes drilled by percussion rigs. The
 

borings are advanced to 150 feet and, if successful, are
 

cased with 4 inch diameter factory perforated PVC pipe. The
 

annulus of the borehole is then packed with pea gravel.
 

Several of these borings have been producing water with no
 

noticeable decrease for nearly one year.
 

BALAD is also sponsoring, in the more remote locations,
 

traditional hand percussion borings which involve drilling 
approximately 3 inch diameter holes and installing 2 inch 

diameter slotted casing when the borings are successful. 
Some hand borings have been operating for more than one year 

without noticeable decline in yield. 

Both types of borings should be continued in as many karezes
 

as possible. It is not yet possible yet to rule out drilling
 

in any particular locality because, with the exception of
 

one area between Tump and Turbat, favorable results have 
been obtainable where attempted.
 

7.0 Water Sector Activities: Delay Action Dams
 

7.1 Rational
 

Much of the recharge to the karezes is accomplished through 
infiltration of surface runoff in the permeable sediments of 

alluvial fans associated with the nullahs from which karezes 
originate. Measured infiltration rates, shown on Figure 8 
indicate that infiltration rates in the nullah alluvium is 

nearly an order of magnitude higher than in the adjacent 
pediments. In the Ketch, Rakhshan, and Nihing valleys 

significant recharge is also coming from the rivers. Due to 
the scant vegetative cover and steep topography much surface
 

runoff is lost for recharge purposes. Small delay action
 
dams have been designed to check this runoff and increase
 

infiltration opportunity time, thereby enhancing the
 
recharge of the shallow aquifers from which the karezes
 
feed.
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As per the Project Paper (page 39) a variety of recharge
 
designs have been considered. Both gabion and earthfill dams
 

as well as combinations thereof are being constructed. Sites 
are typically selected above the alluvial fan and upstream 
from several target karezes. Small check dams are also 
designed to operate as water spreading devices where
 

feasible. Costs of the dams vary considerably and are 
summarized on Table 4. Dam locations are presented on 
Fl ures 7.1-7.8. Turbat Delay Action Dams are shown on 
Figure 9. 

Many relatively large so called delay action dams have been 
constructed in Baluchistan. All of the delay action dams 
constructed by the Irrigation Department appear to be 
storage dams with no outlets. Based on observations of the 
sedimrientation in the reservoirs of these dams, the )ow 
permeability in the subsurface, and of the evaporation rate 
in Plakran (over 100 inches per year, WAPDA 1984) these dams, 
probably function as evaporation ponds. For these reasons
 
all of the BALAD check dams are designed to be permeable. 
The BALAD Project has constructed an eairthfill delay action 
dam, Zankari , which will, by use Of an outlet conduit, 
function as a delay action dam. The flow in the nullah will 

be reduced to more closely approximate the infiltration 
capacity of the nullah.
 

Floc,d control is an additional benefit from the check dams. 
In some cases this is a significant benefit in preventing 
both damage to property and roadway washout. As a further 
development, Miskeen Low Water Crossing, has been designed 
as a road project, to prevent the periodic washout of the 
Turbat - Hoshab Road on Miskeen Kaur, with the additional 
benefit of spreading the runoff and promoting recharge in 
Miskeen Nullah. 

The target karezes located downstream from each of the BAL.AD 
damsites are being monitored on a bi-weekly basis and the 
effects of the dams will thus be available for analysis. A 
variety of designs and of project scales have been provided, 
monitoring of the downstream karezes will produce data for 
the rational planning of construction of delay action dams 
in the future. 

The response of sarrishtas to the construction of delay
 
action dams of any sort has been nearly universally
 

positive. Although there has been vandalism of monitor wells 
and bench marks established at the sites there has been no
 

stated opposition to check dam construction on nullahs. The
 

construction of dams on the main rivers, i.e. the Rakhshan,
 

Nihing and Ketch Kaur, upstream from karezes is, however, 
widely opposed.
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7.2 Criteria/Recommendatinn
 

The most important nullahs in an area identified for
 
the relative size of
improvement are first selected based on 


the catchment area as determined from maps and by the
 
of the number of karezes which originateempirical evidence 

karezesfrom the particular nullah. The presence of numerous 

from a particular nullah is taken as empirical evidence that 

a shallow aquifer of suitable permeability for a recharge 
scheme exists. This is verified by permeability and 

infiltration tests when possible. Nullah identification must 

be verified by field investigation since no maps of 

sufficient quality for karez identification and location are 
available. Nullahs which have been selected for recharge 

schemes generally serve as the origins for at least three 

karezes. The nullah is then investigated for a suitable 

site. The physical aspects of each nullah which are taken 

into consideration are the availability of suitable 
abutments, the nullah subsoil, the potential reservoir area, 

distance from the target karezes, cost per storage unit, and 

accessibility for construction. If possible the dam is 
located immedi ately upstream from, or at, the apex of the 

alluvial fan. 

When a site is determined to be feasible a dam is designed
 

as either a gabion weir, an earthfill dam, or a combination 

thereof. This is dependant on the width of the nullah, the 
design flow, and the size of the potential reservoir. If the 

nullah is narrow erough so that essentially the entire width 
is required for a spillway to pass the design storm, a 

gabion weir is designed. These weirs may be placed in series 

or in parallel on narrow nullahs. If the nullah width is in
 

excess of this a combination of earth bund and gabion 
overflow section is designed. If the nullah is wide, the
 

abutments suitable, and the potential reservoir area large, 
dam with an outlet conduit is designed.an earthfill 


The design storm is based on the reservoir size and the 
projected life of the dam. Design storms of 25, 50, or 100 

years are used depending on the estimated life of the dam. 

The scheme is then considered from the point of view of
 
users.potential detrimental effects on downstream water 

Schemes which are considered to have potential negative 

impacts on downstream water users are rejected. 

All recharge dams are designed to be permeable. The silt
 

blanket deposited in the reservoir behind dams in
 

Baluchistan is observed to quickly reduce reservoir
 

permeability and therefore recharge is most effectively
 

achieved downstream from the dam in the alluvial 
fan.
 

Earthfill dams are fitted with outlet conduits consisting of
 

a minimum of 30 inch diameter pipes. Empty oil drums are
 

currently being used for forms for these conduits. This size
 
necessary maintenance
is considered the minimum size for 


purposes. All conduits are provided with trashracks on the
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upstream and gabion reinforced outlets. If the recharge
 
characteristics of the nullah favor a smaller flow than
 
would be effected by a 30 inch diameter pipe, an orifice 
plate is provided to reduce flow to approximate the 
estimated recharge characteristics of the nullah. Gabion 
dams are permeable and are provided with additional outlet 
conduits in some cases.
 

rabion construction quality has been found to be poor in
 
Makran and three spillways have been damaged due to improper 
tying of gabions. New specifications have been developed arid 
enforced for gabion construction and the contractors are 
currently struggling with these innovations.
 

Earth construction in Makran is also very poor with reven 
simple compaction procedures entirely absent. Any sort of 
compaction requires nearly continual supervision to ensiure
 
that specifications are followed.
 

A variety of types and of scales of check dams are currently 
in place and it is recommended that thesie be observed until
 
further check dams are proposed.
 

It should be rioted that there are tto typical karez 
orientations in Makran. Most karezes are constructed 
parallel. to the main rivers and have their origins near the 
toes of alluvial fans draining into the main rivers. A
 
second type of orientation, found occasionally in the 
Sharrak and Tump regions, consists of karezes constructed
 
perpendicular to the main rivers and running up the 
tributary nullahs. Presumably these karezes which run Lip the 
nullahs receive their recharge nearly e:xclusively from the 
nullah while the more typical karezes constructed parallel 
to the rivers receive most of their recharge from the 
rivers. Nullahs which have karezes running up them would 
seem to be particularly appropriate sites. Two such dams 
have been constructed in series on Shappuk nullah and should 
be monitored carefully. The results of monitoring on Shappuk 
Kaur thus far are presented with the project summary in 
Appendix D. 

8.0 Data Collection 

8.1 Karez Operation Data
 

There are currently approximately 450 karezes in Makran, 
most of which are operating and support command areas. Most 
karezes are oriented parallel to the major rivers and 
receive their recharge from the perennial subsurface flow 
and from the periodic flood events in these rivers. Karez 
response to flooding in these rivers due to rainfall in the 
upper reaches of their catchments is dramatic, Figures 3 and 
4. In the Turbat and Panjgur districts karezes typically
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supply from 0.3 to 1.0 cusecs of perennial flow which 
supports a command area ranging from 25 to 100 acres. 
Occasionally karezes sLIpply as much as 3 cusecs of water and 

Measured watersupport command areas of up to 150 acres. 
in the Turbat and Panjgur command areas rangesutilization 

from 7.5 to 1().5 acre-feet per acre. Water and land for a 

karez are distributed by hangams, which is a weekly unit of 

karez flow. Most karezes have 14 or 28 hangams, 
corresponding to 12 and 6 hours per week, respectively. 

from 1.5 to over 5 acresMakran karez command areas range 
per hangam depending on the karez flow rate. Based on 

potential evapotranspiration rates computed from the Elainy 

Criddle approach (WAPDA, 1984, 1936) and a consumptive use 
for the Turbat cropping pattern,factor of 0.8 estimated 

and 4.9 feetconsumptive use rates are estimated as 5.6 feet 
for Turbat and Panigur. Irrigation efficienciesrespectively 

appear to range from 55 to 75 percent. Some Parezes, such as 

Miri, one of the most productive karezes in Makran, appear 

to have more water than available land. Most karezes, 
however, have unculti vated land which could be put into 
production if water were available. Korjos are generally 

more productive than karezes and havE. 1arer Command areas, 

ranging from 5 to 20 acres per hangam. Most korios in the 

Turbat District currently have vast LIncultivated areas. 

These data are presented in Table 5, 6, and 7. Kare: and 

korjo +low rate dmta are included with the relevant project 

summaries for each Larez and beginning with Figure 12. 

8.2 Karez Economics
 

Operating Iarezes require annual maintenance expenses of up 

to Rs. 100,00 depending on the age and length of the karez 

and the local topography and soil type. Most karezes require 

approximately Rs.40,000 to Rs.50,000 per year for 

maintenance. Operting karezes are, therefore, economic 
water supply systems with Larez water costing on order of 

Rs.150 per acre foot.
 

New karezes are also being constructed in many regions in 
arn order of Rs.2.0 million. AdditionalMakran at a cost of 


expense may be incurred in preparing the command area. The 
economics of new kare: investment appear dubious. A case
 

District is
history for Bayan, a new karez in the Turbat 

presented in Appendix E. 

8.3 Karez Inventory
 

No reliable arez inventory is available in Makran. BALAD 

has compiled, on dBASE III, and is refining, a Division wide 

arez inventory. Over 450 karezes have been field verified 

and single flow rate data have been collected for the 
on the karezmajority of the karezes and korjos. Data 
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ownership, measured flow rate, command area, and any karez 
improvement projects, are listed in the inventory. The karez 
inventory is included in Appendix F. Total command area and 
flow for each location are presented but should be used with 
caution until further refined. 

Estimates developed from the Karez Inventory indicate a 
total command area for Panjgur District of approximately 
5,500 acres. Existing karezes and korios in Panigur supply 
on order of 85 cusecs of flow. The existing flow at Panjgur 
should support, at measured Panigur water utilization rates, 
approximately 6800 acres. This indicates that most of the 
existing command area in Panjgur is currently being 
irrigated and may be under expansion. 

In the Turbat District irrigation appears, however, to be in 
decl ine. The total commtrand area estimated for Turbat 
District is approximately 20,000 acres. Available water 
suppl i ed by karezes is estimated at 1C) cusecs which could 
support, at measured Turbat water utilization rates,
approximately 10,00)0 acres. This indi cates that of the order 

of half the total historical command areas currently have no 
water. Dead command areas are a c:ommon sight in the Ketch 
River valley, particularly in the area to the west of Turbat 
t own. 

6.4 Rainfall-Runoff Data
 

Rainfall Data for Baluchistan have been recently analyzed by 
the Arid Zone Research institute in OLetta. SALAD has 
prepared Depth-Duration-Frequenry curves for Turbat and 
Panigur based on that analyses. These data are presented in 
Figures 10 and 11. Run-of{ has been measLred at Shahwani 

kaur for five flood events during 1587-89. The SCS curve 
number has been back calculated with the assumption that 
measured rainfall in Turbat was applicable over the entire 
Shahwani catchment (Figure 8). 

9.0 Conclusions & Recommendations
 

The first phase of the SALAD Project has largely been a
 
construction project during which a large number of small 
essentially ad-hoc water projects have been undertaken. This 
work has established that numerous potential projects are 

available on Makran karez systems and that projects can be 
constructed with local contractors. 

The remaining phase of SALAD water section work should 
concentrate on integrating the upstream karez improvements 
with downstream command area improvements. It may be that on 
farm improvements in water and crop management will outweigh
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the impacts of karez improvements. In addition BALAD efforts 
should be integrated with those of the GOD line agencies. 
Hopefully the anticipated strengthening of the PF'MU will 
promote increased coordination between BALAD and GOB. 

Karezes have been selected for comprehensive karez, kalmer, 
and command area improvements and feasibility work is 
currently underway on several schemes. Specific 
recommendations for water sector activities have been 
submitted to USAID for the project extension. These are 
summrri zed bel ow: 

- Water Sector projects should continue without 
significant change in the selection or design process 
for watercourse and karez improvements, and for karez 
borinq5.
 

- Existing check dams should be evaluated for two 
rainy seasons pri or to any further check dam 
constructi on. 

- Water Soctor projects should be integrsted with 
command area water and crop management i mprovements. 

- Electrical riesiativity equipment should be 
procured and utilized for infiltration gallery 
alignment selection. Ouotations for retcommended 
equipment are being aought from the U.S. 

- Windmills cc:uld be considered for utilization to 
lift water in dEcd larezes, particularly where the 
water table has fallen in recent years and is only 
slightly below the harez invert level at the mother 
well. This could save large investment in the existing 
water conveyance system tc revive the harez by 
conventional megr. 

- The Mahran irez inventory should be refined. 
Special _ettention should be given to improving the flow 
rate and command area data. 

- The impact of changing the course of the Ketch 
River by the Ketc:h Bridge should be monitored with 
respect to korjos in the Ketch Kaur. The prospect for 
infiltration galleries on the south bank of the Ketch 
may be improved. 

I NTWSRPT / DD-WM I. 
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TABLE I 

Kaler Seepage Losses
 

Flow Rate
 
Date *Upstream IDownstream Losses
 

Cusecs Cusecs Cusecs/Per Cent
 

-Kan 04105/87 1.51 0.67 0.84/56 

abad 09/30/87 0,97 0.79 0.18/18.9 

Io 10109187 1,16 0.73 0,43/37 

-abad I0/07/87 0,78 0.65 0.13/16.7 

abad 10/07/87 1,11 0.94 0.17/15.3 

5abad 10/07/87 0,70 0,67 0.03/4.3 

abad 10/07/87 1.25 0.93 0.32/25.6 

an (Sordo) 11/06/87 0.76 0.72 0.04/5.5
i 

lag 15/11/87 1.42 0.83 0.59/42
 

!an(Sali) 12/14/87 1.36 1.01 0.35'?6
 

*Measurements taken on upstream and downstream of the project area 
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TASLE 2
 

Suesary OfResults 
Panjgur Infiltrat in Calleries 

Infiltration Location Cost Length Average Flow Flc/Meter Annual FIcoPotential Potential IRR + 

Gallery tEur) (Rs) (seters) (cusecs) (cmuecs/eeter) (acrefeut) !rrAcres (Percent) 
10year 20 year 

.........................................------------------------------------------------------------------------------

Talhan Pak~shun 347,701 20 0.3 0.0015 220 25 14 20 

Churro Rzthsh-n 330,963 50 0.9 0.0016 590c 70 

Juhiljo Fahhan 594,292 470 0.9 0.0017 5q0 70 lb 22 

N01jo Palnmnur 779,552 270 0.6 (,.,022 430 55 4 12 

[o0nap Ra .:hhn 737,230 35, 0, 0.002b ;5 D 11 15 

Nulsas Parun 372,946 200 i]o:led 

i c0 Rihuan 40 0.45 0.0011 16 23:tabd -94,662 


* 	:ti'EtEl C:st
 
, h.'s rdf 'evefue rposil ircu c:perta1 ter
 

----- -	 '-
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TALE 4
 

Check Dam Details
 

Dam Location Catchient Type Design Flow Reservoir Cost Cost/AF Life Target Status 

Sq.Miles Cusecs Acre Feet Rs Rs Years Karezes 
Return Period 

Shahwani Turbat 12 Rockfill/Fabion *1200/Syr 211,959 3 Corpleted 

ShEppuk Turbat 8* Gabion Weir 1600 I0 431,474 43,147 5 3 Ceepleted 

Zarkani Turbut 14.5 Earthfill 9000/100yr 320 3,500,000 10,93B 57 5 Corpleted 

MiekeEr A Turbat 3.6 E.rthfill/Gabion 120HI25yr 22 423,165 !9,235 10 4 Coopleted 

i:eer 8 Turbat 4.2 Earthfil l!,abi n I70t/Syr 18 407,835 22,656 H 4 Corpietel 

Misl:een 7.2 3$00/25yr 2') 759,957 37,98 4 EcepletedC Turbat Earthlill/Sabicn 9 


60 1,5 r-,95726,5!6 4
Misler Total 15 

S Furjur 19.1 CatiDn Vzir 75/2Syr 20 412,265 20,613 5 5 C:t;2ete'f'If 

Sihun 2 fas4j;.r1?.1 Sabtlr, Veir 70:U25yr 45 (- 19),4?911 f tutc6132-,, ~ 

Furtr Parigur 25 7riflGadrr, !Sr,26 1:l
 

.... I ""t.a,ttr .. ... = AIDSaruk Tut 26 Eurtti:1l 14000/I0!yr 26' $,.,&,902 ;..,' ... . .. t........
 

...........................................------------------------------------------------------------------------------------­
DE:yn-Eant Tucp 1.8 40,5,00505 c(-ut
Eaofl/uir25)2y 1' 


v u-; 1. Eartriiatin 21!yr 18 475,0{0 2.1 .: .O 
..........................................------------------------------------------------------------.------------------------­

abcot 8 1- 75,79 ' v: Irn 

K:uwdanPidral Earthfil!IaIn 6t;o/K'yr 681,00) 1. 2ctsru:ti:cn 

Latiar, Pidra v ? 2 ,10 r (- 1 : t t' 

7 :oS ja 5,64 . 

FE;iratad Fanjgcr 2.5 Eethfill 610'125yr 5 E92,60 7,652 £ 2csutuctoro0 

gasigno.finan:ial cf hccnrer
 
lEet isate, ru asp available 
ffWorl dataged by flood during construction. Fevsed proposal under ror.1dea2ir 

fffio'l duru.ed byflood during c.nuruction. Restoration notuncer :onsideration 

Tria! Srutare, based tiii r 

• **Wodderagedby durng (-, loo 
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TABLE 5
 

Water Utilization For Turbat Karezes
 
During 1987
 

Total Average Total Annual Cop~uermtive Irrigation 

No. Of Acre5 Per Irrigated Flcw Flcw Use Efficiency 

Yarez Nase Hungacs Hangam Acres (cuse:!) (acre-feet) !acre-ftiacre) (percent) 

14,0 3.8 53.5 0.7 514.0 9.6 52.3
ChalIo 


Siri-on 14.0 3.6 51.0 0.7 529.! 10.4 54.0
 

Ugetabad 14.0 4.2 52.6 (08 555.0 9.5 59.1
 

Mirri 28.0 5,2 146.4 .3.3 2:52.9 16,1 * 34,8 

53hranj 28.0 4.7 110.7 1.4 92I,7 7.5 74.5 

Istelatd 14,0 5,8 81.0 0.Q 2l 7.8 2,1 

Ave'ae [C-nsu';"te !Use E.9 acre-ft/acre 

),.zeusoater disposed into Ketch due to Jnsuffic1ent eve1abe lnd, rot:n:!Ldec zraVerage
 

2I 19.3
Shahpul 14,0 1,6 22,4 3, 52.( 


2,0 0.7 492.0 15.4 3,.4Sirchupi 14,0 2,2 


1.8 !296.0 15,1 37,2Kalan 28.0 3,1 86.0 

6at 14.0 2.9 41.0 (1.5 C51.0 15.9 35,3 

payan 17,0 2.8 0.2 !53.0 



TABLE 6 

Water Utilization For Panigur Xarezes 
During 1923 

Total Average Total Annual Consumptive Irrigation 

No. Of Acres Per Irrigated Flow Flow Use Efficiency 

Karez Name Hangass Hangaw Acres Icusecs) (acre-feet) (acre-ftlacrel (percent) 

rakhan 28.0 2.5 70.5 0.8 5B6.0 9.6 59,0 

:allan 24.0 4.8 115.4 1.5 10S6.0 9.4 52.0 

qoorabad 24.0 5.0 118.7 1.1 796.0 6.7 73.0 

Average Consumptive Use 8.6 acre-ftlacre 



TABLE 7 

Water Utilization For Buleda Korjo5 
During I188 

No. Of 
Korin Nale Hangees 

Acres Per 
Hange-

Total 
Irrigated 

Acres 

Average 
FIoN 

(cusecel 

Total Annual 
FlcN 

(acre-feet) 

[cnsunptive 
Use 

(Ecre-ft/acre) 

Irrigation 
Efficiency 
(Percent) 

Chib 28.0 14.0 93.0 0.3 # 

Sela 28.0 6.8 61.0 0.3 

Bit 104.0 9.1 546.0 2.9 f 

Psi d 9.0 15010 

* Sinle heasurecent 

";
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TABLE 8 

RAINFALL/RUNOFF AT SHAHWANI KAUR 

TURBAT 
DATE RAINFALL RUNOFF BACK CALCULATED 

(INCHES) (CUSECS) CURVE NUMBERS 

1/10-0/11 1.35* 1200 86 
1988 

0.43 560 94
 

7/19 0.94 470 87
 

11/24 0.14 50 86
 

1/4/89 NA 80
 

* Hoshab Rainfall, no rainfal l recorded at Turbat 

RAINFAL/QH-HD.
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FIGURE 1
 

Water Sector Contracts 
Schemes Under Consfru<tlan 01/01/89 
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Water Sector Contracts 
Schemes Under Construction 01/01/89 
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FIGURE 5 
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BALAD Water Sector Projects
 

Project Name: Uget-Abad Siphon (300M) 

Project Location: <elmer of Uget-abad Karez in F::alatuk 

Village, appr-oxi imately 20 kilerico:er s r.,st of Turbat on 

Tur bat Mand road. 

Project Description: A siphon Using 10 inch di ameter PVC 
pi pe w:s p ICr-d across ni 1 h of appro imate] y 105 Fieters 

length to rplace an earth-n s-mbankient wihich formed the 
0>1i stingo (41;2Fifl. 

Purpose: The klm- w- FLpc-rted to be wshed out fequ'ertiy 
c i-L' : i n we. s' ,e rep air costu and if-,ter-rupti on of w,. ter 

,.'pp y. The-, p ag 1cs.-u., .- it~hough unfortUini't Ely not 

mc?2;3"LtF ad] , v:-iC(2 t~ri. t o.d 1y cons: i der--bLI bar:ed on 
:.-.re nts s-Iec.. ccll cuted in 1 r' rl I ; (imaAdditional 

c omn-and ar'ea -iO£ :11 so u-peeLed up on the ni.:rth ide of the 

.--: i.ti rig c :-ra(C.;.idi - nttby c -a] icgri ng the tJatrco l,Ke. 

Project Identification: Identifi_,d i-nd F'C- -proved by FPiU 

!-,fore f2rC.4)of TA tam, apparently from direct r'-e'.-et by 
" .r.I S.hta. 

E4'C/E
PC-I Approval: -

Construction Started: 1:/25/86 
Construction Completed: 01/T0/97 'spproeimately) 

Status: Opr -ti cn.l 

Contractor: ""tt _- Nhaed 

Estimated Cost: Rs 99,214 
Actual Cost: F's 1Q,/96 

Special Problems: P-si gn problems involved uncert-airty about 

ms:-imum and jinimum flow rates since only one month wrth of 

meas:irFurents y.ore e''l I able. Ccntract'r took Lxce--i ,­

amournt of t'm,. -n this scheme due to non a'-ailabilty of FVC 

pipe in h:-achi. This probliem appare-ntly arcse due to, the 

-fct that CfFrcicnt are required by theorders ranufactut-er 

bef cre a peodu'_tio , rui is started. C.rtra4,ctors arid r"F*LI 

.-­c1m a ned that !t dr--wir'g s w. eL-e too 2:,ample'and the 
-

contr--tcr 
. inability to interpret the d-awirgs w. s 

demonstrated. The contractor r.rau, however, cooperative ind 

the work sati.factory. Insufficient field personnel are 

available on the EB/ALOD staff for adequate construction 

super vi s i on. 

Results: The scheme is operating successfully and the 

previoLmS w-tercoursue has been washed out by flooding. New 

comfand area appears to have been opened up by the I:::aez 

owners. The lack of sediment buildup in the silt trap is 
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encouraging for maintenance free siphon operation in the 
watercourse. The scheme introduced PVC for siphons rather 
than RCC channels as are usually constructed in Makran. The 
project was completed for approximately 70 per cent of the 
PC-i estimate for a concrete siphon and will function much 
better. Open trench excavation is done with nearly vertical 
walls and appears to be more 5.table than anticipated due to 
the consolidated nature of the nullah bed material. 

Recommendations:
 
1. Measurrments of the seepage losses in watercourses hould 
be col]iectc-d before future schemes are constructed to 
establish the benefit cost ratios. 
2. Karez flow rate data should be col1ected on a var iety of 
typical karezes o.f varying si:es and in various locations to 
establish ma".i mum and minimum flow rates for watercourse 
improvement design. 
3. PVC pipe shoLid be procured by the EALAD project and 
stockpiled for distri-bution to the contractors. This 
procedure will s-ave both time and mo'ney. 
4. Since contractors appear to be incapabl e of irterpreting 
drawirgs or of planning projects e:periencediandmore ' 
responsi ble construction inspectoris are required for the 
project. 
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BALAD Water Sector Projects
 

Project Name: Siri-Kan Siphon and Watercourse Lining (3014) 

Project Location: Kalmer of Siri-Kan Karez in Kallag 
Village, approximately 10 kilometers west of Turbat on 
Turbat 'land road. 

Project Description: Two siphons using 12 inch diameter PVC 
pipe were placed across two nullahs of approximately 46 and 
15 meters length to replace the existing channel. Portions 
of the existing channel were lined but were in a poor state 
of repair and were leaking. The lined sections of Siri-Kan 
kalmer were replaced. 

Purpose: The kalmer was reported to be washed out frequently 
causing excessive repair costs and interruption of water 
supply. The Lon\,e;,anc.:e losses over the project length, due 
to seepage and channel overtopping, were observed to be over 
5) per cent when ME,_ured in April, 1997. The project is 

designed to redu'ce the losses and the kalmer maintenance 
costs. 

Project Identification: Identified and PC-i approved by PFMU
 
before arrival of TA team, apparently from direct request by 
sarri shta.
 

PC-1 Approval: 04/02/86 
Cnstrt'ation Started: 06/10/87 
Construction Completed: 11/30/87 

Status: Operational 

Contractor: MuhamMed MUrad 

Estimated Cost: Rs 167,022
 

Actual Cost: Rs 220,459
 
Rs 50,575 for PVC pipe for siphons, supplied by BALAD 
Project to contractor
 

Total: R5 271,004
 

Special Problems: Cost estimate was based on a premium of 20 
per cent above 1985 CSR rates which prooved to be too low,
 
especially in the items related to concrete. Contractor took 
excessive time on this scheme dur to poor planning. He 
encountered routine problems such as running out of steel 
and concrete. Surveying pegs were placed on downstream 
watercourse but were removed. The contractor subsequentially 
installed the downstream siphon outlet and watercourse at
 
incorrect levels. It was determined that sufficient
 

freeboard was available in the channel to contain the 

backwater at maximum flow conditions so the work was not 
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removed. Some leakage in the siphon was encountered around
 
the bend sections. This problem was solved by encasing the
 
leaking portion in concrete.
 

Results: Water losses are considerably reduced in the Siri-

Kan kalmer. measurements collected in December, 1987
 
indicate that losses over the project area are essentially
 
nil. Siphon and watercourse are operating effectively. The
 
siphons and watercourse are designed to operate between flow
 
rates of 0.5 to 1.75 cusecs (the maximum observed flow rate
 
in Siri-Kan in 1987-1987 was 1.5 cusecs).
 

After the winter rains in 1988 some scour was observed
 
in the upstream section of the lined channel. This was
 
protected by placing rip rap below this channel.
 

Contractors work was slow, unorganized, and the quality
 
was poor.
 

Recommendations:
 
1. Zed joint PVC pipe 5hculd be used in future siphon
 
construction to prevent leakage.
 
2. More qualified construction supervisors are required to
 
Eupervine the contractors.
 
3. Watercourse improvement work should be accelerated since
 
enormous savings of water can be realized with minimal
 
egpenditure.
 
4. Channel linings should, in the future, contain a turnout
 
for clothes washing. 
5. Cost estimates shLould continue to be based on a 30 per 
cent premium until more experience with local rates is 
achieved. 
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BALAD Water Sector Projects
 

Project Name: Khuda-abad Watercourse Lining (3030) 

Project Location: Kalmer of Khuda-abad Karez in Sordo 
Village, Panigur.
 

Project Description: A portion of the Khuda-abad kalmer
 
crossing a congested part of Sordo was lined with concrete
 
to reduce water losses and chocking of the channel. The
 
lined portion of the channel is approximately 160 meters in
 
length.
 

Purpose: The kalmer was reported to be frequently blocked 
due to the deposition of rubbish from the village. The 

kalmer also lost significant water over the project area. 
Measurements collected on October 7, 1987 indicated that 
0.32 cusecs, or 25.6 per cent of the karez flow, was being
 
lost due to seepage and overtopping of the kalmer. These
 

losses have been eliminated by channel lining. 

Project Identification: Identified by the Panigur DCC,
 
apparently from direct request by sarrishta. Approved by the
 
Turbat DWC.
 

PC-i Approval: 06/30/87 
Construction Started: 10/27/87 
Construction Completed: 11/30/87 

Status: Operational
 

Contractor: Naseeruddin
 

Estimated Cost: Rs 95,662
 
Actual Cost: Rs 91,169
 

Special Problems: After construction was started the
 
sarrishta requested that the channel width be increased from 
0.30 meters to 0.45 meters to improve access for cleaning. 
The point was considered valid and the design was changed 

and approved. The resulting increase in cost was 
approximately 8 per cent. 

Results: Water losses are reduced to essentially nil in the
 
lined portion of the Khuda-abad kalmer. The improved
 
watercourse is operating effectively.
 

Recommendations.
 
1. A minimum channel width of 0.45 meters will be adopted
 
for future channel designs.
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BALAD Water Sector Projects
 

Project Name: Atta-abad Siphons (3065)
 

Project Location: Kalmer of Atta-abad Karez in Sardul
 
Village, Panigur District.
 

Project Description: Three siphons using 10 inch diameter 
PVC pipe were placed across three nullahs crossed by Atta­
abad kalmer. 

Purpose: The siphons will reduce the conveyance losses, 
measured at 16 per cent, and will reduce the kalmer 
maintenance costs and prevent the periodic interruption of 
water supply. Atta-abad is a new karez and the command area 
is currently under preparation. 

Project Identification: Brought to the attention of the 
BALAD staff by the sarrishta and approved by the DWC. 

PC-I Approval: 08/16/87
 
Construction Started: 10/27/87 
Construction Completed: 01/07/88 

Status: Operational 

Contractor: Naseeruddin 

Estimated Cost: Rs 63,057
 
Actual Cost: Rs 60,162 

Rs 65,300 for PVC pipe for siphons, supplied by BALAD 
Froject to contractor
 

Total: Rs 125,462
 

Special Problems: No special problems were encountered. The 
contractor did a satisfactory job.
 

Results: Conveyance Josses are considerably reduced in the
 
kalmers. Siphons are operating effectively. All three 
channels have been washed out by flooding in early January 
and the channel reconstruction costs and the interruption of
 

the water supply were prevented by the siphons.
 

Recommendations:
 
1. Assumption of 2:1 trench slopes in the BOQ, even in the 
nullah beds, is excessive and should be reduced in future
 
BOos.
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BALAD Water Sector Projects
 

Project Name: Ghousabad/Noorabad Siphons (3053) 

Project Location: Kalmer of Ghousabad and Noorabad Karezes 
in Washbub Village, Panigur District.
 

Project Description: A siphon using 12 inch diameter PVC
 
pipes was placed across two nullahs, both branches of Pardan
 
Kaur, of approximately 100 meters each in length to replace
 
the existing channel. Two pipes were used for Noorabad and 
one for Ghousabad. The inlet and outlet chambers of these 
siphons were combined in one structure. 

Purpose: GLhousabad and Noorbad karezes are both losing 
significant water to seepage across the nullahs. Both are
 
also experiencing periodic interruptions of water supply due 
to washouts results from flooding events in Pardan Kaur. One 
of the nullahs has an aquadLAct for GhouEabad which has been 
partially destroyed by flooding in the one year since it was 
constructed. Measurements indicate that GhoUsabad and 
Noorabad are losing 4 and 15 per cent, repectively, of the
 
karez f]ows across the project area. The construction of the 
siphons will conserve the water currently lost to seepage 
and will prevent the periodic interruptions in water supply 
as well as reducing the kalmer maintenace coats. 

Project Identification: Brought to the attention of the
 
BALAD staff by the sarrishta and approved by the DWC. 

PC-I Approval: 08/16/87 
Construction Started: 10/27/87
 
Construction Completed: 12/3J/87
 

Status: Operational
 

Contractor: Muhammed Jan
 

Estimated Cost: Rs 321,000 
Actual Cost: Rs 187,531
 

Rs 369,940 for PVC pipe for siphons, supplied by BALAD
 
Project to contractor
 

Total: Rs 557,471
 

Special Problems: No special problems were encountered.
 
Contractor was unresponsive to the Engineer's requests and
 
directions. The downstream chambers at both siphons are
 
leaking and the contractor seems uninterested in completing
 
the project.
 

Results: Conveyance losses are considerably reduced in the
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kalmers. Siphons are operating effectively. The kalmers are
 

now protected against flooding of the Pardan Kaur. 

Recommendations:
 
1. Assumption of 2:1 trench slopes in the DO@, even in the
 

nullah beds, is excessive and should be reduced in future 
BOos.
 
2, The contractor's retention money should not be released 
until such time as the channel repairs are made. 
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BALAD Water Sector Projects
 

Project Name: Tump Watercourse Lining (3013) 

Project Location: Kalmer of Tump Karez in Shai-Tump, Turbat. 

Project Description: A portion of the Tump halmer crossing a 
small nullah in Shai--Tump was lined with concrete to reduce 
water losses and periodic maintenance of the channel. The 
lined portion of the channel is appro;: i,.ately 40 weters in 
length and includes a road crossing and a drainage crossing. 

Purpose: The Palmer nas reported to be frequertly blocked 
due to the deposition of rubbish from the village. The 
[almer also lost significant water over the project area at 
the road crossing. The project will prevent periodic damage 
of the Palmer by flooding and chokirg of the channel by 
deposition of rLbbish. 

Project Identification: Identified by the FFFMU apparently 
from direct request by sarrishta prior to the arrival of the 
TA team. Approved by the Turbat DW. 

PC-I Approval: )4/03,/36 
Construction Started: 02/12/88
 
Construction Completed: 0n,,10/sB 

Status: Operational 

Contractor: Rasool Buksh 

Estimated Cost: Rs 43,115
 
Actual Cost: Rs 40,5773 

Special Problems: The project was too small to attract 
contractors interest when first tendered. based on previous 
e;'perience at Khuda-abad the channel width was increased to 
0.15 meters width. rhe drainage crossing was, consequently 
lowered by 0.20 meters to enhance the effectiveness of the 
drainage. 

Results: Water losses are reduced to essentially nil in the 
lined portion of the TLmp kalmer and the channel is safe 
against flooding in the nullah. The improved watercourse is 
operating effectively. The contractor was cooperative and 
the quality of the worl:manship was satisfactory. 

Recommendations:
 
1. Projects of this size should only be contracted in
 
clusters to make the contracts large enough to be 
interesting to local contractors.
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BALAD Water Sector Projects
 

Project Name: Kallan and ChLtrro Siphons (3091) 

Project Location: Vaiier of Kallan Karez in Sordo VillagE, 
and Lpstrearn portion of Churro korjn, 600 meters downstream 
from infiltration gallrry. Both located in the Panig,.r 
District.
 

Project Description: One sipLon Lsing 12- inch di aTFetbr FVC 
pipe was placed acros the Kallan kalmer crossing of La,*,an 

K r. ('in azddition- l siphon L ing 2 pi pe of 12 inch di-.m.er 
waes placed on the Chiu-ro orjo in the I: h.:.n fl. C p' i . 

Purpose: The K3l lan si, .hcn wi ] reduce the coYve,Erice 
Iosses, ,T;aLu-.d at 5. 5 per cent of the karez f i c.,, n,rid wi I 
reduce the h-.-- r mai ntenance costs rid prevent the per idiF: 
interr.p t c nrf r Churro wiillci w &.pply. The si rhon Ip evtent 
brcachirig ,,f the c-hanr)el by f Iow 4rcm the niil Iah cro :.- ig 
and by l-I l h f!(?ew Frorri the The *al 1 .ln si phon i 

d , gnIg-Ic'd t o acc:-,nmod a'-Fe 1.5 ct s and t he ChUrr Fl phrin -cr 
2c~ncc'Eof Flo12w. 

Project Identification: Froject identi4ied directly by TA 
teem. ThE: Kal! n haln-, r- crcs ses I'ar wan >. r near the Pa.aii 
ir iltrzation j-,l 1ery a-rnd the problei ce-r ed .JLrf,,g-D.E:Er the 
NalAin cOrsFtrucLic:n. Tl-ia tht-ro --iphc n was ebserved durino 
the ccirtrLcticn cf th.e Churro hIfiltr-ation Gall ery. 

PC-I Approval: 1/Ia/S:. 
Construction Started: (2/1 /E: 
Construction Completed: '-'17E'
 

Status: Oper:-tional 

Contractor: taseer-Ld-Din 

Estimated Cost: Ps 
Actual Cost: Rs 75,C3 

Rs 157,20(.) for F'VC pipe for siphons, supplied by SALAD 
Project to contractor 

Total: Fs 228,574
 

Special Problems: No .:peci:l problems were encountered. The 
contractor did a satisfactory job. 

Results: Corivey-trice losses are considerably reduced in the 
kalmers. Siphons are operating effectively and the channels
 
are protected from flooding. It is estimated that each 
siphon will sove appro;'.imately 25 acre-feet of irrigation 
water, enough to irrigate approximately 3 acres, per year. 
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One of the ! ipOf) pi pes at ChUrro was partially infilled 
with sedimrnent dUt'inc the rionscoon flooding oF 198B. The 
sedimentation was the result oF inundation by river water 
riot from deposition from Larez water. 

Recommendations:
 

1. Ili scel lrwno-s tr. c.tor work for removai of the existing 
channels Lzhoul d be included in future BOD.'s for siphon 
constr ucti on. 

A-I1 



Project Summary 

BALAD Water Sector Projects
 

Project Name: Saadabad Siphon and Channel Improvement (30C6) 

Project Location: Kalmar of S-adabad Karez in Kalatuk 
Village, approx imately 70 kilometers w.ent of Turbat on 
Turbat Mand road. 

Project Description: A s. iphcon uEing 12 inch diameter FVC 
pipe was placed acr-oss nullah of approx imately 54 metiurs 
length to repla.ce an earthen embankment which formed the 
e:xisting channel. A culvert was constructed to allow For the 
p-ssage of vehicles o.e.r the chmne]. The earthben 

embanllments oere raised for flood protection. An existing 
aquLaduct w'as repaired and protected gai nt future flooId 
damage. 

Purpose: The kaJmar was reported to be washed out frequently 
causing ecessive repair ro:ests and interruption of water 
supply. The seepage loa r., measured on 09/00/87, were 0.18 
cusecs ur 19 per cunt of the total larez flow.m. The purpose 

~fthe scheme was to rod,ie the mairtenrance costs, prevent 
the interruption of water supply, ?rd to consIrve water 
currentl y being lost. 

Project Identification: lduntifi.d ard PC-i approved by FF'MU 
before arrival of M(, tem, apparen tly from direct request by 

sarr ht-a. 

PC-I Approval: 04/01,96 
Construction Started: 30/1-/97 
Construction Completed: 04/7/8 

Status: Operational 

Contractor: Muhammed Mrad 

Estimated Cost: Rs 184,461
 
Actual Cost: Rs 192,874 

Cost of PVC Pipe: Rs 05,70) 

Total Cost: Rs 228,574
 

Special Problems: Between the project design and 
construction phase heavy flooding damaged the cover slabs of
 

the existing aquaduct at Saadabad. The repair and protection 
of this aquaduct was added to the project during 
conutruc:ti on. 

Results: The siphon and culvert and channel protection are 
operating effectively. The three flood events occured in the 
winter rainy season of 1988 and minor damage to the flood 
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protection bunds at the aquaduct occurred.
 
Monitoring has shown that thus far there is no sediment
 
deposition in the siphon. The measurements collected thus
 
far are given below:
 

Date Flow Rate Mannings n
 
(cusecs)
 

01/27 1.13 0.013
 
02/25 1.42 0.011
 
03/30 1.02 0.010
 

Recommendations:
 
1. Measurements should be collected in the upstream and the
 
downstream siphon chambers along with flow rates on a
 
periodic basis. Computation of the friction loss coefficiert
 
each month will allow for obser-vation of sedierntation, if
 
any, in the siphon.
 
2. Measurerients indicate that Manning's n for the Sarira FVC
 
is approximate]y 0.012. The manufacturers 5pecifi cations do 
not include this coefficient. 
3. [he gratingLsed at Seadabad, 1 inch by I inch mes. made 
with the rebar embedded into the wall of the chambers, is 
performing better Lhan any grating yet constructed. Future 
]phons should use this mesh size and construction methcd. 
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BALAD Water Sector Projects
 

Project Name: Challo Karez Channel Improvement (3114) 

Project Location: Kalmer of Challo Karez near Kallag 
Village, approximately 5 kilometers west of Turbat on Turbat 
Mand road. 

Project Description: An RCC channel was constructed to 
replace the Challo kalfmer which was in peor condi tion 
reqIuiring recurring maintennce costs and cntailing high 

Son\v'yno.nc 1-Icisse., 

Purpose: The kalmor was observed to be losing .ppro'irmitely 
25 per cont of the water supplied by ChaIlo - . In 
additic,n, since the kalmer .as in a deep ch-nnel , the 
maintenance :osts of this [almer were e:ces ye. The channel 
lirning was inriter-ded to reduce the mainten: nce co~ts cind to 
consercve the water currently lost to E-p'ge and weedm. 

Project Identification: Identified ind FC-I approved by DWC 
cppsrently from direct requect by sarri shta. 

PC-I Approval: 12/26/B7
 
Construction Started: 02/12/08
 
Construction Completed: (.)6'28/B8
 

Status: Operational 

Contractor: MUhamrmed Murad 

Estimated Cost: Rs 213,200 
Actual Cost: Rs 175,764
 

Special Problems: The Upstream portion of the proposed 
channel, appro:'imately 50 meters in length, was abandoned 
due to loose 50 11 encountered in the excavatiori. Sevral 
small collpses occurred which indicated that a danger to 
the workmen we.s present in this portion of the ar e.. This 
,ection was not considered to be et:sential to the 
fuLictioning of the channel lining and was ab,,ndorned. 
Numerous unproductive encounters between the sarrishta and 
the contractor occurred and on more than one ocA:asior the 
sarrishta interfered with the contractors work with no 
sensible caLIse. These problems were eventually resolved. The 
channel was lowered below the design level at the insistence
 

of the sarrishta.
 

Results: The kalmer channel is operating effectively now and 
is saving channel maintenance and conveyance losses are
 
i-educed. It is anticipated that approximately 100 acre-feet
 
per year will be conserved by the project, a quantity
 
sufficient to irrigate approximately 14 acres at the
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measured consumptive use rates at Challo I-ar'x. Considerable 

savings resulted in the reducti .n of the cha-,nnel lining by 

approx imatiely 50 meters. Since the eixcava tion was greatest 

in the abandoned portion the savings are di cprcportionate to 
the actual cCope oF the deleted work. The contractors work, 

though slow, w,,as satisfactory arnd was well organized. The 

quality of the w-ork has improved considerably during the 

three contracts completed by Mr. Murad. 
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Project Summary
 
BALAD Water Sector Projects
 

Project Name: Bayan Siphon (3129)
 

Project Location: Kalmer of Dayan Karez near Tump village,
 
Turbat Ditrict.
 

Project Description: A 55 meter siphon using 12 inch
 
diameter PVC pipes ws placed across a nuliah which divides
 
the newly created Payan command area.
 

Purpose: Baayan is a new Parez and the command area is 
currently beinq prepared for cultivation. The command area 
was divide.<d by a duep nu]ah. The siphon conveys the aro. 
water across the nullah Y-d allow.s. for the utilization of 
the e-sterrn conmarid area. 

Project Identificdtion: Idertified by the sarrishta and
 
,pproved by the DIWC.
 

PC-I Approval: 08/16/B7
 
Construction Started: 06/31/88
 
Construction Completed: 12/05/8
 

Status: Operati oal
 

Contractor: Muh-,amma.:d YOULsLf &iBrothers
 

Estimated Cost: Rs 72,2004
 
Actual Cost: R 76,95 2*
 

Ps S7,500 for PVC pipe for siphons, supplied by BALAD
 
Froject to .ontractorm
 

rot-al : Fs 16'4,'1524 

aIncliudes Gh ribabod, 1'ayan, ar,d Allah BuI:ht siphons, alla 
c:ontracted to.gether
 

Special Problems: No upecia] probl ems were encountered. 

Results: The siphon is operatirg the commanrd area on the 
eastern side of the nullah is now being prepared for 
cultivation. rhe siphon has allowed the command area to be 
doubl ed. 

Recommendations:
 

A-16
 



Project Summary
 

BALAD Water Sector Projects
 

Project Name: Allah Bukht Siphon (2045) 

Project Location: Kalmer of Allah Bukht Karezes in Kalatuk 
village, Turbat District.
 

Project Description: A 24 meter siphon using 12 inch
 
diameter PVC pipes was placed across the Turbat Mand road 
to 

replace an existing culvert which had been superimposed on 
the road and was failing structurally. The existing culvert 

also imposed a dangerous vertical curve on the road. 

Purpose: To allow for the removal of the damaged culvert and 
the dangerous vertical curve on the near Kalatuk village. 

Project Identification: Identified by the BALAD Road Section 
and approved by the DWC. 

PC-i Approval: 09/16/87 
Construction Started: 06/31/98 
Construction Completed: 12/05/88 

Status: Operational
 

Contractor: MLuhammed Yousuf & Brothers 

Estimated Cost: Rs 72,200* 
Actual Cost: Rs 76,9524
 

Rs 87,500 for PVC pipe for siphons, supplied by BALAD 
Projec:t to contractor* 

Total: Re 164,452*
 

*Includes Gharibbad, Bayan, and Allah Bukht siphons, all 
contracted together 

Special Problems: No special problems were encountered. 

Results: The siphon is operating and the damaged culvert has 
been removed. The road has been leveled and the dangerous 
vertical curve removed. 

Recommendations:
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BALAD Water Sector Projects
 

Project Name: Karez Extensions 

Project Location: Challo, Uget-abad, Miri, Siri-Kan, and 
Kaisak karezes, all in the Turbat district.
 

Project Description: The karezes were extended upstream by 
the addition of one well and the connection of this well by 
karez tunnel. Traditional labor techniques were used. 

Purpose: Karez extensiron is the most ubiquitous technique of 
providing additional irrigation water in tlakran. One .iain 
purpose of the scheme was to observe the effects of karez 
extension and to collec:t data on the current practices of 
kar ez enhancement. 

Project Identification: Id..ntified and PC-I approved by FPMU 
before arrival of TA team, apparently from direct request by 
ar rishtas. Although thi!s work is outside the scope of the 

project paper the rrojoct was recommended partially to 
alleVi ate fruStrations amoung local officials in the 5low. 
start to BALAD work. The project was then used to collect 
information on karez flows and constructi on practices. 

PC-I Approval: 04/C3/86 
Construction Started: 04/15/86 
Construction Completed: (7/15/86 

Status: Operational
 

Contractor: Work was contracted by PFMU directly with the 
sarri shta of each concerned karez, according to traditional 
karez ork. A lump sum of Rs 9, 0C0 for each well and Rs 
21,000 for each harez connection was agreed with the 
condition that each new well must be at least as far from 
the exis£ting last well as it was from the previous well. The 
cost estimate was verified, as much as possible, by TA team 
inquiries with sarrichtas and with the Irrigation 
Department. 

Estimated Cost: Rs 150,00) (Rs _30,00) for each extension) 
Actual Cost: Rs 150,000 

Special Problems: Measuring of flow rates at the karez 
mouths proved difficult. V notch weirs were installed at 
each kareZ and assurances were given by the concerned 
sarrishtas that the weirs would be protected and that 
assistance would be given for collection of measurements. No 
assistance was forthcoming and most of the weirs were
 
removed. Lump sUm payments were made for excavation work 
although there was considerable variation in the actual work 
involved in each extensio. 
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Results: Significant increases in the flow rates at each of 
the karezes were realized. Some measurements were collected 
and indications of increases ranging from 5 to 20 per cent 
were recorded. It was observed that karez flow rates change 
drastically and rapidly in response to climatic conditions. 

Recommendations: 
1. Collection of long term flow rates is essential since it
 
is obvious from the data collected that karez flows change 
rapidly and drastically seasonally. Maximum and minimum flow 
rates must be known for design of watercourse improvements. 
Portable current velocity meters should be procured for this 
purpose.
 
2. Any future karez excavation work should be paid on a unit 
cost rather than a lIump sm basis. 
3. Karez extension and deepening are the most frequently 
requested projects from the karez owners. Karez extension 
,And dteepening is L.sually clone to maintain existing flow 
rates rather than to increase vater supply and thus are 
maintenance rather than improvement activities, and =re not 
recommended for financing by the BALAD Project. 
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BALAD Water Sector Projects
 

Project Name: Nakam Pipeline and Infiltration Gallery (3056)
 

Project Location: Nakam Karez, Sordo, Panigur 

Project Description: Nakam karez originates in Parwan Kaur 
and has been completely dead for a number of years. The 
karez is dead due to the collapse of the shallow tunnel 
which flows beneath Parwan Kaur and is exposed to saturation 
when the nullah floods. The project provides a pipeline 
across the Parw'an Kaur, constructed of PVC pipe laid in an 
open trernch, so that the karez will operate without the 
requirement of maintaining the tunnel across the nullah. The 
project also provides an extension o- the karez by a 300 
meter infiltration gallery Upstream along Parwan Kaur. The 
infiltration gallery consists of 300 mm strainer pipe (0.032 
inch slot size) laid beneath the water table and backfilled 
with a gravel filter envelope.
 

Purpose: The purpose of the scheme was to revive this dead
 

karez, to solve the maintenance problem where the karez 
crosses the nullah, and to provide perennial flow from the 
subsurface flow in the Parwan Kaur. A further purpose is to 
introduce the idlea of karez E-(tension by infiltration 
gallery, an idea with potential for widespread applications 
on nullahs throughout Makran. 

Project Identification: Project identified by TA team from 
direct observation and discussion with sarrishta. The 

project was supported by the DC. The project was approved by 
the DWC. 

PC-1 Approval: 04/06/87
 
Construction Started: 08/04/87
 
Construction Completed: 01/25/88
 

Status: Operational
 

Contractor: Mohammed Jan
 

Estimated Cost: Rs 157,152
 
Actual Cost: Rs 152,376
 

Cost of PVC Pipe: Rs 226,570
 

Total Cost: 378,946
 

Special Problems: Nakam was retendered once due to high
 
rates quoted by contractors in initial tenders, all premiums
 

were over 40 per cent above 1986 CSR rates. Tendering was
 
difficult even the second time due to confusion among the
 
contractors in how to fill out their bids. Contractors were
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also reluctant to bid as the USAID terms of payment were 
different to the normal GOB procedures. These problems were 
solved by a series of meetings with the contractors.
 

Shareholders from Faqirabad karez, which originates 
approximately 700 meters upstream and upgradient from Nakam 
on the same nullah, strongly opposed the project after 
cornstruLction was started. They are concerned that Nakam will 
take water from Faqirabad karez. The water levels in the 
respective karezes were surveyed. It was found, as expected, 
that the portion of Faqirabad near to Nakam is only a 
channel conveying water and is approximately 1 meter above 
the water table, thus not a recharge section of the karez. 
Although we aro convinced that there will be no impact, and 
although the upstream end of the infiltration gallery is 
more than 150C) feet, as stipulated by the GOB for the 
irinimum distance between mother wells, from the mother well 
of Faqirabad, the Faqirabad shareholders are not satisfied. 
As the command areas of these two karezes are adjacent it 
appears to be a longstanding dispute which originated when 
Nakam was converted from a kaurjo to a karez several years 
ago. The shareholders oF Faqirabad have received no support 
from the local authorities. The BAOLAD Project is currently 
constructing a check dam located on Parwan Kaur upstream 
from these karezes which would benefit both parties. 

The contractor has demonstrated his ability to 
understand the w-)ork and the drawings and has organized the 
job very well. 

Results: Nakam was tendered with separate bids for 
constructing the pipeline with an RCC conduit, the usual 
Makran practice, and with PVC pipe. Since the PVC 
construction, as expected, was less expensive and certainly 
easier, the pipeline was constructed with PVC supplied by 
the BALAD project. The infiltration gallery is currently 
operating. In January I988 the gallery was prodLcing 0.55 
cusecs (0.0018 ctisecs/meter) of irrigation water. This flow 
is expected to fluctuate considerably in response to 
seasonal variations in the water table and will be monitored
 
throughout the duration of the project. The sarrishta 
immediately cleaned out his portion of the kalmer and the 
water was being used for irrigating the Nakarn command area. 

The formerly dead karez was been revived and it is 
estimated that over 200 acre feet of irri gation waiter coul d 
be produced annually by the project providing sufficient 
water for the irrigation of approximately 25 acres. 

Portions of the channel downstream from the project 
area were silted up in the monsoon flooding of 1988. The 
shareholders have shown no interest in cleaning this channel 
and water is currently standing, Unused, in the infiltration 
gallery. 

Recommendations:
 
1. PVC should be used for all karez or watercourse pipelines 
as it is less expensive and easier construction.
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2. A check dam on Parwan Kaur upstream from Nakam and 
Faqirabad karezes to promote recharge of the shallow aquifer 
should be considered.
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BALAD Water Sector Projects
 

Project Name: Churro Infiltration Gallery (3032) 

Project Location: Churro Karez, Chaitkan, Panigur 

Project Description: Churro karez originates as a korbo in 
the Rakhshan River" and passes into a karez. Churro was 

flowing in December 1986 but was completely dry by August 

1937. The project involved emtending the open channel of the 

kaur jo upstream by approx imately 400') meters and then placing 
100 meters of strainer pipe as an infiltration gallery 
upgradint bereath the Rakh-han. 

Purpose: The purpse of the scheme was to revive this 
ephemeral Marez and to provide perennial flow from the 
subsurface fluow in the Rakhshan. A further purpose is to 
introduce the idia of karez extension by infiltrati on 
gallery, an idea with potential for wide'pread applications 
onflu 1. .mhs throvghout Matran. 

Project Identification: Froject identified by TA team from 
direct obs-ervetion and discussion with sarrishta. The 
project was strongly supported ard assigned a high priority 
by the DC, R.niur. The project was approved by the DWC. 

PC-i Approval: ,04/,1/07 
Construction Started: 08/04/97 
Construction Completed: 02/29/88 

Status: Operational 

Contractor: Moh-mmed Hemzah 

Estimated Cost: Rs 269,961
 

Actual Cost: Rs 260,194
 

Cost of FVC Pipe: Rs 67,770
 

Total Cost: Rs :00,964 

Special Problems: Churro was retendered once due to high 
rates quoted by contractors in initial tenders, all premiums 
were over 40 per cent above 1995 CSR rates. Tendering was 
difficult even the second time due to confusion among the 
contractors in hcw to fill out their bids. Contractors were 
also reluctant to bid as the USAID terms of payment were 
different to the norma] GO0 procedures. These problems were 
solved by a series of meetings with the contractors. The 
contractor was reasonably cooperative but required close 
supervision at each step of the project. No particular 
problems in design or construction have been encountered. 
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Results: Churro karez was dead prior to the construction of 
the infiltration gallery. The karez was immediately revived 
when the open channel was excavated. A table of measured 
flow rates from the channel is presented below: 

Date Flow Rate (Cusecs) Flow/Unit Length 
cuec5/meter 

10/08/7 0.43 0. 0086 
19/1 0/87 0.44 0.0008 
06/12/87 0.65 0.0013 
20/12/87 0.68 0. 0014
 
06/01/60 0.72 0.0014 
17/01/-8 1.35 0. 0027 
00/02/89 1.25 0. 0025 

It is esti mated Lhat over 400 acre feet of irrigation water 
per year will be produced by the project, enough to irriqte 
over 10 acres of land 'ear round. The ILare;: channel was not 
clearned by the -ar-r i hta immediately after completion of the 
gallery and much cf the water was being wasted. The 
share-holdurs eventteally cle aned the larez channel and began 
utilizi-ig the water. 

A further result of this project has b.r, the 
generation of intere~t in constructing infiltration
 
galleries among the T-,rrishtas. The Deputy Commissiorer in
 
Panigur reports that many requests for Farez projects have
 
been receive.d the completion of the Churrot-nce 

infiltration gallery.
 
The open chcann el at Chuirro was icfilled sei
with .diment 

durin g the evceptional flooding during the summer of I%98.
 
No effort on the part Mif the shareholders hs been made to 
reconsa;tt uct this channel. A PVC pipeline is being considered 
for this channel. 

Recommendations: 
1. A detailed investigation cf the use of the water at 
Churro Ioarez should be undertaken. Since this Pare: was dead 
and the comm-nd area is dying Churro is an ideal situation 
to obEerve the results of increased water supply. 
2. Flow rates At Churo should be moni tored throughout the 
year to a.ose_ the performance of the infiltration gallery. 
3. Infiltration ra-lleries completed in the [.alfishan may use 
a slightly larger slot 5ize due to the high quality filter 
material available in the river channel. 
4. A siphon with a capacity of 2 cusecs should be 
constructed on the downstream portion of the channel. This 
area is frequently washed out due to flooding of a small 
nul lah. 
5. The infilled open channel at Churro should be replaced 
with a lined channel or a PVC pipeline.
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Project Summary
 

BALAD Water Sector Projects
 

Project Name: Takhan Infiltration Gallery (3057) 

Project Location: Takhan Karez, Sari Kcran, Panjgur 

Project Description: TaI:han are- runs prarllel to the 

Rakhohan River and was dying until recently e xtended by the 

sarrishta. A karez xtension, using Wo0 mm dieOieter FVC 

strainer pipe (0.03i2 inch slot ,size) with a filter ecivelope 

as an iof i Itrati on gal Iry, .,'s p1 cod HCVth the ,dth-hZn 

River to collect ground water fl o iq L :-Cneath t.h__"ph-iner-? 1 

river "ind feud it directly into Tailh-.n . Olre:,rh 

infii)tration ql1ery , ,s L-onstructed :,t the clo ".-eutpoint 

bet jc en the :ar-ez and the Ra1:hh -r, LLItC. Aiccordirkg to the 

sarri ht-a the L r 'z h-ad bceen tucesuf ul1y e(':tcndod bneeth 

the Ra[,hshan in the pac:t bUt the tunnel could r t t,e 

maintained.
 

Purpose: Th Upuse of the scheme IS to pr o'vide 

supp] emertal .3t(2.r to Tal.hin 1.arez by the .dition 7f ae 
maintenance frre rifi1tr-iti n gil1 ry. A fir-thur pu.!c-e IS 

to introdco the ide? of I arv-ewte,5: n by in filtretion 

gallery, :,n Idea .ijith poterti l Fcr (i II-'prc. -d pI] cat ons 

on null,-,,hs throLuJhoLut Malrcn. 

Project Identification: Froect ir.-ti i d b- TA tu-:.n 4rom 

dir-ct observation ad discussion Vith : rriht 3. The 

projeut s-:sLippL'r c d by the '. The pt- ect -.,s -,pp,-.,ed by 

the EWC. 

PC-1 Approval: 01.',7 
Construction Started: >8'04/87 
Construction Completed. C)/3'/88 

Status: Operational 

Contractor: Munir Ahmed Baluch 

Estimated Cost: Rs 717,595
 
Actual Cost: Rs: 204,981 

Cost of PVC Pipe: Rs 142,720
 

Total Cost: Rs 747,70] 

Special Problems: Takhan was retendered once due to high 

rates quoted by contractors in initial tenders, all premiums 

were over 40 per cent above 1986 CSR rates. Tendering was 

difficult even the second time due to confusion among the 

contractors in how to fill out their bids. Contractors were 

also reluctant to bid as the USAID terms of payment were 

different to the nnrmal GOBEprocedures. These problems were 
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solved hy a f:,eries of meetings with the contractors. 
Some portions of the ex:cavation wore much harder than 

anticipated due to an unexpectod layer- of cal iche. The 
contractor has subm-nAtted a variation claim for the rock 
excavation which was recommended for approval. Since the 
excavation side slope is miuch steeper than e:xpected, fcir the 
same reaso: n i.e. the unexpectedly hard subsecil conditions, 
the total cost was considerably less than the esti mate. The 
contractor has demonstrated his inability to understand the 
drawwrgs cr the contract but has orgarni Eed the job 
rel ati,.'ely v,ell and has been cooperative. The .ork has been 
s-ti sfactCory but required c] oce super vi si on. 

Results: The ir filtration gadllery 1s cperting ard the 
results are being monitored. Flow rates collected in 
December 1987 and January 19883 indicate th:t the 
ifiltratiron gal 1ury is prcid-cing appr(o:i m tely 0.25 c, ecs 
(0. 013 cusec/meter) rof suppl emental water or ?ppro;ifmrvktely 

26 per cent of the total karez flow. The ,-.te:r is currently 
beirq utilized to irrigate the Taf.h an command area. It i s 
etimated that the T-,:.rthan unfiltration galwry ,i] prodtoce 
1801-cre- f eet c.)f water annual y, enough to irrig.te 
apprc;,inm-tel y 20 acres. Monitoring of the perfcirm-nce .rjf 
Taihcn Infiltration Gal lery will conti 1nUe. 

DUr i ng the summer monwcon the sarrii-hta cf TEaJt n 1-arez 
utilizied the !lAuice valve provided in the ifiltraticin 
ge Ir y arid rian the gEl1 Ery at only 25 per crt capacity. It 
hise been rb'_ered that this sarri shta wi 11 reduce the flow 
in the galI &ery, 3s recommeirmded , when hi s downstream charnz-el 
is full. No cLher sarrj shtas have been convinced to adopt 
this pr-cti(:e. 

Recommendat ions: 

1. Tr-ech Eection .should be revised on future cost estimates 
to reflect actual method of e::cavation. 
2. Future BO 's should al ways include a nominal item for 
ror- ecav.a4tion to establish the contractors rate. 
3. High quality gravel filter material is available in the 
Palihsh- n. In future infiltration galleries completed beneath 
the Railhshan liarger slot size rmeay be used for the perforated 
: tri nBr pipe. 
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DALAD Wtr Setor Projects
 
O1i<are:: Rehab itt2
 

.,roject Namne: KhiK a' on O
 

Pro ecE Location: Kbosi 4 Karez, Ib-TSa TL~fbat 

%,Proect, Description: lKohosi karez has it 's sirce in Ab-Sar 
rsss ommand 

kare- has been dead f~r -IEveral' yer'd~et the~ collapse of.~ 
d -s occruI1 KMr to reach c~ area: T1he 

acceptabl e' gradienits, we demionstrated. Upstream f rom the'' U 
Collapsed pori on., The.,4proj eat in~volvyes the-r~e excavatio o f~J4 

t h014.1 reZ nd,,lining of -the~ channel with 'ztpipeline~ t
 
r ece, maintenance. An additional pato hpcJ2C O
~ud 

kaez~to provide, additionl recharge. The~project~also
 
invol'ves'the cleaning of the utpstreamp por-tions 61 the I, at-ez
 

~ by the sarri shta at hi s own expense. Thi S portion. of the
 
~kare_-hasbeen allowed to deteriorate !since the karzhas
 

Purpose-.-he schemre 7 would, revive the, dead kare.- and reduce -­
thet-ur maintenance costs. Th ceewud as rvd 
Sk4ppI enerta 1 wat er fprom qnei~ing tbeVwell which was~
 

,~drill.ed for thtproe u ee uti1-iz.e. Karez lining

~has been suggested as a so] ution t6othe., arez tralintenance.
 

(K~emper, et.al. 1902). The BALADPro~ect has-problem 

this solution only' in portions of karezes passing
beneath null ahs and -in cases where the.water - level is ' 
expected to be maintained, i.e. where a supplemental source 

,.sLggt*sted 

of water i5 bing~I~ deveoped 

I-Project Identification: Project identifiesd byPPPIUrind
 
i~trongly supported by local governmnent otfiial., Project
 

k~approved by DWC. 4 

PC-1 Z9 II Aprvli11 

'~~~Construction Started: 05116187 V--- 3C 

-- "---'Status: Complated ~,,1 

Estimated Costi R~s 408,500u

Actual Cost:,Rs 217,223
 

s 
det~ermined that the1 k)rez channel was too tortuiois'for the-1 

,pecialS1 Problemsi Upon re-excvation of the 1A*rez it< wa-----

k4n~t.at-ion of. pipe. It wa lto determinedi tht~t otly a&
~rei ti Ve-l 9nall portiorl of the kare- w~Mtota)ly cl~
 
~Tewrk hau-,been,SLperndq pend~ng the~ completion of, the
 
s~arinsh-tAs portion of the Lip-tream lrarav clining The 
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,t6ari' ht a dd ot daot*rte anty seriou netoso 

Resul1ts:i The portionof~ the karez cro Lig the DocctatIM
 
nullah wa5~ ro-excvted adprtected by backfillin~g and
 
capping~of th re-excavateci wells. The rSu'ltbo the
 
U~.pstream ,water~stjipementat~o, scheme ar pend~ing theJ
 
coml~etio oftekrbcenig yte sarrishta. The
 
sa~lhade ntapa to have* Rny serious intention of
 
camp1cet dnth is or k.~ 

Recommndpcations.., ~ 
I.' Kare; rehabi~it'aion projets which involve~rany t 
component by~t~iesarrlshta N'shiQI begin onlly, when Nth$p 

2. Lining inside of . krezes should anl I/be attemptetd inN 
~ &~r~etheI~is- sha) low, enaLigh Nf or ~pntrench 

N ect eN ttflr. teAa 
L NNit'n 
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Project Summary
 

BALAD Water Sector Projects
 

Project Name: Zaindan Daz Karez Rehabilitation (3046) 

Project Location: Zaindan Daz, Panigur 

Project Description: Zaindan Daz is an important karez in
 
the village of the same name. This karez experiences 
perennial maintenance problems over a small section where 
the kare,, passes, at a shallnw depth, beneath a small. 
nullah. The project involves construction of a pipeline 
beneath the nullah with manholes at each end. The pipe was 
laid in an open excavation. The pipe was designed to 
accommodate 1.5 cusecs of flow. The cost estimate includes 
the installation of a gravel filter in the event that water 
was encountered in the exc:avation. 

Purpose: The purpose of this scheme was to reduce the karez 
maintenance costs and to prevent the interruption of water 
supply from this karez. In the event of a sha]low water 
table beneath the nullah supplemental water would be 
harvested for the karez. 

Project Identification: Project brought to the attention of
 
DCC by the sarrishta and approved by DWC. 

PC-I Approval: 06/00/87 
Construction Started: 10/27/87 
Construction Completed: 12/31/87
 

Status: Operational 

Contractor: Rahim Dad
 

Estimated Cost: Rs 115,159
 
Actual Cost: Rs 77,401
 

Cost of PVC Pipe: Rs 62,475
 

Total Cost: Rs 39,676 

Special Problems: No special problems were encountered and
 
the contractors work was satisfactory. No ground water was
 
encountered in the excavation so the gravel envelope was
 
eliminated from the pipeline resulting in significant
 
savings from the estimated cost. The pipe was installed at
 
an incorrect level due to misinformation about the karez
 
realignment channel. An additional contract of Rs 48,407 was
 
required to rectify the work.
 

Results: The pipeline is functioning without problems.
 

Recommendations:
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1. This type of karez improvement is relatively simple to 
undertake and realizes a significant benefit for a small 
cost. The project appears to be well received and similar 
projects should be encouraged. 
2. Any projects involving aspects of work to be completed by 
the sarrishta should require that this work is completed 
prior to commencement of the project work. 
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Project Summary
 

BALAD Water Sector Projects
 

Project Name: Doznap Infiltration Gallery (3118) 

Project Location: Doznap Korlo, Rakhshan Kaur, Panigur 

Project Description: Doznap korjo originates on the south 
bank of the Rakhshan River and supplies a perennial flow of 
approximately 0.3 cusecs in 24 hangams to the command area. 
The project involved extending an infiltration gallery and 
siphon upstream into the bed of the Rakhshan River along the 
approximate alignment of the original korjo. The 
infiltration gallery consisted of 400 meters of strainer 
pipe (0.045 slot) with a gravel envelope and concrete 
collection/inspection chambers. The infiltration gallery 
will save the maintenance costs of the korjo and provide 
supplemental water to the korjo. 

Purpose: The purpose of the scheme was to improve this 
declining korjo and to provide perennial flow from the 
subsurface flow in the Rakhshan. A further purpose is to 
introduce the idea of I::arez extension by infiltration 
gallery, an idea with potential for widespread applications 
on nullahs throughout Makran. It was estimated that 0.6 
cusecs of additional flow could be produced by the project. 

Project Identification: The project was identified by the 
Panigur DCC in November 1987. The project was approved by 
the DWC. 

PC-I Approval: 04/06/88 
Construction Started: 09/28/88
 
Construction Completed: 11/30/88 

Status: Operational 

Contractor: Mohammed Munir 

Estimated Cost: Rs 205,029 

Actual Cost: Rs 241,080 

Cost of PVC Pipe: Rs 492,75o 

Total Cost: Rs 733,831)
 

Special Problems: After construction was started at
 
Mehmoodabad Infiltration Gallery, located approximately 500
 
meters upstream from Doznap korjo, the Doznap shareholders
 
complained and stopped the work. This issue was resolved
 
with great difficulty and finally required the intervention
 
of the DC Panjgur. The Doznap shareholders only allowed the
 
Mehmoodabad construction to proceed conditionally on the
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alignment of Mehmoodabad being changed towards the left bank 
of the Rakhshan and on the sluice valve being closed until 
the Doznap infiltration gallery is completed. The 
construction of Doznap proceeded without significant delays 
or problems.
 

The alignment and design of Doznap Infiltration Gallery
 
were changed after initial contract award but before
 
construction started based on suggestions from the sarrishta 
and shareholders. In the original design the infiltration
 
gallery was an add on to the exiating korjo and would have 
supplied more water but would not prevent the routine 
destruction of the korjo channel. The shareholders requested 
that a system which provided them with less water but that 
was maintenance free would be preferred. The recommendations 
of the sarrishta and the shareholders were incorporated into
 

a revised design, the initial contract was terminated and 
the project was retendered. 

The manhcle covers at Doznap were stolen immediately 
after construction leaving the gallery vulnerable to 
sedimentation. Additional expense will be entailed in 
replacing the covers.
 

Results: Doznap was producing in excess 1.0 cusecs during 
the first month of operation. The measured flow rates at 
Doznap korjo are presented on figure 1. 

Recommendations:
 
1. In the future a project description, written in english 
and Urdu, should be placed at the tesildars office during 
the tender period with an invitation to enter any complaints 
which may result from the proposed work. 
2. Manhole designs should be altered to make removal of the 
covers more difficult. 
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BALAD Water Sector Projects
 

Project Name: Nokabad Karez Rehabilitation (3041) 

Project Location: Nokabad Karez, Koshkalat, Turbat 

Project Description: Nokabad karez is an old karez which has 
eroded to the extent that it is now entirely an open 
channel. The water table has declined and the karez has been 
allowed to die. Water levels collected at Imami karez, 
located 60. meters to the north of Nokabad, indicated that by 
lowering the level of Nokabad by 1 meter would revive the 
kare::. It was established that the recharge area of Nokabad 
could be lcwered by 1 meter and sufficient gradient would 
still be available to deliver the water to the cotmand area. 
The karez was also to be widened in the recharge area toallow more .ater into the karez. A karez boring woLl d be 
attempted to produce supplemental water to the karez. 

Purpose: The purpose of this scheme was to revive the dead 
karez so that the dying command area could be rehabiI i tated. 
This w&as to be acconpli shed by lowering the karez invert to 
intersect the current water table and by providing 
supplemental water from a boring in the recharge area. 

Project Identification: Project brought to the attention of
 
PMThU by the sarrishta and approved by DWC.
 

PC-I Approval: 04/06/87
 
Construction Started: 07/02/87
 
Construction Completed: (4/05/88
 

Status: Operational
 

Contractor: Akhtar Ali
 

Estimated Cost: Rs 113,808
 
Actual Cost: Rs 112,746
 

Special Problems: The contractor was excessively slow and 
has never demonstrated any serious interest in the work. No 
section of the channel was initially excavated according to 
the design. The contractor has repeatedly disputed, without 
any grounds, the quantity measurements and has shown a 
disregard for the construction requirements. The sarrishta
 
has entered into these disputes on the side of the 
contractor. Neither the sarrishta nor the contractor, who is
 
himself a shareholder in this karez, demonstrated any
serious intent to rehabilitate the karez. Although the 
performance improved somewhat when the water reached the 
command area the contractors performance was at no time 
satisfactory.
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Results: Water began flowing to the command area of this 
karez, for the first time in many years, in January 1999. It 
is estimated from this that more than 130 acre-feet of water 
per year will be produced by the project. At the estimated 
rate Of consumptive USO this will allow for the year round 
irrigation of approximately 25 acres. Measured flow rates at 
the command area since the revival of the karez are 
summariz-ed on figure ! and are listed below: 

Date Flow Rate (Cusecs) 

02/14 0. 14 
0,2/18a. 19 
02/24 0. 13 
)3 / C)3 0.43 

03/10 0.41 
03/17 0.29 
tT/26 0.27 
03/31 0.35 

Three borings have been completed at Nokabad. The boring 
data are sLmmarized below: 

Eoring No. Distance From Depth Flow
 
Mother We]L1 (feet) (cusecs)
 

(f eet) 
10 23 0. 15 

"15o" 2 4 n r ­
1SC) 24 nominal 

3 ,'024 no'i rial 

The borings were all terminated at appro.-:imtely '25 feet 
depth when hard strata was encountered. One of the three 
borings attempted at Nokabad is producing significant 
quantities of suppl emerital water to the larez, appro ,imately 
0.15 cusecs. The other two borings are producing ncminal 
7AmoUnts of water. The borings have been completed with 4 
inch diameter perforated casing and are producing
 
significant quantities of water to the :are-. 

Recommendations:
 
1. No bids from Alhtar Ali should, in the futUre, be 
considered for any BALAD work. 
2. Karez maintenance by the shareholders, now that the karez 
has been revived, should be monitored.
 

3. Karez borings should be added on as an item in all karez 
rehabilitation work. 
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BALAD Water Sector Projects
 

Project Name: Juhiljo Inriltratin Gallery (3115) 

Project Location: Juhiljo Karez, Panigur
 

Project Description: Juhiljo karez originates on the north
 
bank of the Rakhhan River and prior to the construction of 
the infiltration gallery supplied a relatively small amount, 
less than 0.25 cusecs, of water to the command area. The 
project involved ex tending an infiltration gallery upstream 
into the bed of the i-han The infiltration galleryRM h River. 
consists of 470 meters of strainer pipe (0.045 slot) with a 
gravel envelope and crncrete collection/inspection chambers. 

Purpose: The purpose of the scheme was to improve this 
declining Larez and to provide perennial flow from the 
subsurf ac:e flow in the Raldhshan. A further purpose is to 
introduce the ide3 of Iarez extension by infiltratirn 
gallery, an idea with potential for widespread applications 
on null ahs throughout Makran. It was estimated that 0.4 
cutSecs of additional f+o could be produced by the project. 

Project Identification: The project was identified by the 
PFanjgur DCC in November 1r87. The project was approved by 
the DWC in Turbat. 

PC-I Approval: 02/0')4/B8 
Construction Started: 0/24/88
 
Construction Completed: 0B/'7/69
 

Status: Operational 

Contractor: Mohammed Munir 

Estimated Cost: Rs 232,00C 

Actual Cost: Rs 20)'),042 

Cost of PVC Pipe: Rs 384,250 

Total Cost: Rs 584,292
 

Special Problems: After construction was started at Juhiljo
 
the surrounding landowners complained and stopped the work.
 
Although the land was not currently planted and would be 
restored to it's original condition the landowners refused 
to allow the extension of the karez across their land. This 
issue was resolved with great difficulty and finally 
required the intervention of the DC Panjgur. The landowners
 
only allowed the construction to proceed when the alignment
 
of the infiltration gallery was shifted. The new alignment
 
will probably result in some loss of water since the
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landowners did not allow the gallery to extend beneath the
 
Rakhshan. The bund systems constructed to develop the
 
agricultural land in question were completely destroyed in
 
the flooding in July 1988. The infiltration gallery was
 
shortened by approximately 90 meters to accommodate the
 
landowners.
 

Results: The infiltration gallery is currently operating and
 
has more than tripled the water supply to the karez. Flow
 
rates have ranged from 0.002 to 0.004 cusecs per linear
 
meter during the monsoon season the flow rate will decline
 
as the Rakhshan Kaur drains and the water table declines in
 
the dry season. The contractor ran a well organized and
 
efficient job. The trenching, production of filter material
 
and backfilling were all accomplished in a single efficient
 
operation. The contractor demonstrated that he had leorned a
 
great deal about construction organization on the previous
 
project completed at Takhan Infiltration Gallery. The
 
infiltration gallery is currently operating beyond
 
expectations and the water is being utilized by the
 
shareholders for irrigation of the command area.
 
The infiltration gallery was in place during the repeated
 
heavy flooding of the Rakhshan River in July 1982. The peak
 
flood during July, estimated by the local inhabitants to be
 
a flood of approximately a fifty year return period, did not
 
damage the collection chambers or the pipe. Minor erosic-n of
 
the rip rap surrQunding the chambers was observed. The cour
 
in the river bed, even under these unusual flooding
 
conditions was minimal and was less than anticipated.
 

Recommendations:
 
I. In the future a project description, written in english 
and Urdu, should be placed at the tesildars office during 
the tender period m.oith an invitation to the public to enter 
any complaints which may result from the proposed work. 
2. Sc:our depth in the Rakhshan is much less than previously 
thought. Based on the performance of Juhiljo during the 
intense flooding in July 1998 it is considered safe to place 
infiltration galleries at depths of a minimum of 1 meter 
below the ground surface, rather than 2 meters, the previous
 
design criteria.
 
7. The karez flow rate should be monitored for the duration
 
of the BALAD project.
 
4. The korjos in Fanigur should be replaced with
 

infiltration galleries whenever possible to increase
 
productivity and to decrease maintenance costs.
 

B
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BALAD Water Sector Projects
 

Project Name: Mehmoodabad Infiltration Gallery (3117)
 

Project Location: Mehmoodabad Karez, Panigur
 

Project Description: Mehmoodabad karez originates on the
 
mouth bank of the Rakhshan River and supplied a relatively 
small amount of water, less than 0.25 cusecs, to the command 
area. The project involved extending an infiltration gallery 
upstream into the bed of the Rakhshan River. The 
infiltration gallery consisted of 400 meters of strainer 
pipe (0.045 slot) with a gravel envelope and concrete 
collection/inspection chambers. 

Purpose: The purpose of the scheme was to improve this 
declining karez and to provide perennial flow from the 
subsurface flow in the Rakhshan. A further purpose is to 
introduce the idea of karez extension by infiltration 
gallery, an idea with potential for widespread applications 
on nullahs throughout Makran. It was estimated that 0.4 
cusecs of additional flow could be produced by the project. 

Project Identification: The project was identified by the 
Panjgur DCC in November 1987. The project Nas approved by 
the DWC. 

PC-I Approval: 02/04/88 
Construction Started: 03/24/88
 
Construction Completed: 01/05/88
 

Status: Operational
 

Contractor: Mohammed Hamzah
 

Estimated Cost: Rs 178,000
 

Actual Cost: Rs
 

Cost of F'VC Pipe: Rs 300,000 

Total Cost: Rs 

Special Problems: After construction was started at
 
Mehmoddarad the shareholders from Doznap, a korjo located in 
the Rakhnan River approximately 50(0 meters downstream from 
Mr-hmoud bad, complained and stopped the work. This issue was 
resolved with great difficulty and finally required the 
intervention of the DC Panjgur. The Doznap shareholders only 
allowed the construction to proceed conditionally on the 
alignment of Mehmoodabad being changed towards the left bank 
of the Rakhshan and on the sluice valve being closed until 
the Doznao infiltration gallery is completed. The excavated 
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channel and the downstream manhole excavation were infilled 
twice during construction due to flooding in the Rakhshan. 
Construction was halted for approximately two months due to 
fl ood ing. 

Results: During construction the flow rate in the karez 
increase from 0.15 to 0.6 cusecs. Flow rates measured 
subsequently are presented on figure 1. The downstream 50 
meters of the infiltration gallery is constructed in 
relatively impermeable material. A significant loss of 
potential water production resulted from the forced change 
in alignment. 

Recommendations: 
1. In the future a project description , written in english 
and Urdu, should be placed at the tesildars office during 
the tender period with an invitation to enter ar,/ complaints 
which may result from the proposed work. 
2. Experiments should be conducted to determine if the flow 
at Mehmeedabad has any influence on the Doznap korio flow 
rate. The flow rate at Doznap should be continuously 
monitored while the valve at Mehmoodabad is shut and any 
increase in flow rate should be noted. 
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Project Summary
 

BALAD Water Sector Projects
 

Project Name: Nokjo Infiltration Gallery (3116) 

Project Location: Nokjo Korjo, Panigur
 

Project Description: Nokjo korjo originates or the north
 
bank of the Rakhshan River and prior to the construction of 
the infiltration gallery supplied a relatively small amount, 
less than 0.25 CLISeCS, of irrigation water to the command 
area. The project involved extending an infiltration gallery 
upstream into the bed of the Rakhshan River and providing a 
lined concrete channel, a pipeline, and a siphon to convey 
the water to the command area. The infiltration gallery 
consis-ts of 270 meters of strainer pipe (0.0':)45 inch slot 
size) with a gravel envelope and concrete 
collection/insoectjon chambers. 0 total of 250 meters of 
pipeline and siphon and 257 meters of concrete channel are 
also provided. 

Purpose: The purpose of the scheme was to improve this 
declining korjo and to provide perennial flow from the
 
subsurface flow in the Rakhshan. A further purpose is to 
introduce the idea of Vorjo improvement by infiltration 
gallery, an idea with potential for wide-pread applications 
on nullahs throughout Makran. It was estimated that 0.45 
CLSeCs of perennial flow wil be produced by the project. 

Project Identification: The project was identified by the 
Fanjgur DCC in November 1987. The project was approved by 
the DWC in Turbat. 

PC-I Approval: 04/06/88 
Construction Started: 05/16/88
 
Construction Completed: 10/26/88 

Status: Operational 

Contractor: Muhammad Naseem
 

Estimated Cost: s 420,00 

Actual Cost: Rs 745,184
 

Cost of FVC Pipe: Rs 434,374 

Total Cost: Rs 779,558
 

Special Problems: The heavy flooding during the summer
 
monsoon of 1988, the largest flooding since 1944, inundated
 
the trenches several times during construction. Substantial 
delays occurred by no major damage was sustained. The open
 

channel and flood protection bund portion of the system was
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replaced with a PVC pipeline based on flood level
 
observations during the monsoon floods. This design 
alteration resulted in savings in the estimated contract
 
cost.
 

Results: After completion in October the infiltration
 
gallery produced approximately 0.95 cusecs of water to the 
Nokjo command area. This flow rate is expected to decline 
somewhat with time and to stabilize at approximately 0.5 
cusecs. At measured consumption rates in the Turbat area the 
infiltration gallery should produce sufficient irrigation 
water for approximately 45 acres. The projected Internal
 
Rate of Return for the project, over a ten year period and 
assumin*g a 5 per cent annual maintenance cost, is 16 per 
cent. The contractor was co-operative and ran a reasonably 
well organizod job. 

Recommendati ons:
 

1. Scoour depth in the Rakhshan is much less than previously 
thought. Based on the performance of Nokjo during the 
intense flooding in July 1988 it is considered safe to place 
infiltration galleries at depths of a minimum of 1 meter 
below the ground surface, rather than 2 meters, the previous 
design criteria.
 
2. The karez flow rate shoul d be monitored for the duration 
of the BALAD project. 
3. The korjos in Fanjgur should be replaced with 
infiltration galleries whenever possible to increase
 
productivity arid to decrease maintenance costs. 
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APPENDIX C
 



BALAD Water Sector Projects
 

Project Name: Hand Boring in Karezes: Turbat 

Project Location: Challo, Tump, Rizai, Sohrani, and 
Baluchabad Karezes located in the Turbat vicinity. 

Project Description: Small diameter, approximately 2 inch,
 
borings are advanced to a maximum depth of 150 feet inside 
the recharge zone, i.e. in or near the mother well, of the 
karez to provide supplemental water from shallow artesian 
conditions. Boring is accomplished using hand operated 
percussion techniques. 

Purpose: To provide supplemental flow by gravity to existing 
karezes from shallow artesian conditions. An increase in 
flow of ten per cent is the target.
 

Project Identification: Ten sites were originally proposed 
by TA team to give a geographical spread. Six sites were
 
selected/approved by the DCC based on unkr,nown criteria. The
 
projects recommended by the DCC did, however, realize a 
geographical sprea.d and were recommended for implementation. 

PC-I Approval: 09/15/E6 
Construction Started: 12/09/86 
Construction Completed: 07/07/87 

Status: Operational 

Contractor: Sabir Al. Ghichki 

Estimated Cost: Rs 180,000 
Actual Cost: Rs 100,161 

Cost of PVC Casing: Rs 1,075
 

Total Cost: 101,236 

Special Problems: Insufficient bids were received when the 
project was first tendered. Only two bids were received the
 
second time. Karez workers who traditionally do the hand 
boring do not have the sophistication to understand BALAD
 
bidding procedures. Although the work was excessively slow 
no particular problems were encountered. Hand boring
 
provides very small diameter hole and it is impossible to 
drill if hard material is encountered. No meaningful samples 
can be collected. Collecting flow measurements inside the 
karez to monitor the results is extremely difficult. Two 
sites, Shaida and Muslimabad, were abandoned since the 
sarrishtas did not want the borings, even though the karezes 
were recommended by the DWC for this work. These karezes 
were substituted with Schrani and Razai. The work at Azian
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was abandoned due to hard rock in the subsurface. 

Results: Although difficult to verify each of the completed 
borings appeared to 	be at least marginally productive. Flow 
increases appeared to range from 5 to 20 per cent. At Challo 
karez very shallow borings, less than 2) feet, produced 
positive results. Since no regional confined aquifer is 
known to exist in the Turbat area (WAPDA, 1984) it would 
appear that the supplemental water is being produced by 
tapping the underflow beneath the karez rather than a true 
confined aquifer. See attached table for individual results. 
The borings at Challo karez were not cased and appear to be 
collapsed after approximately 9 months of operation. The 
borings at Sohrani were cased and are still producing 
significant qUantities of supplemental watLr. 

Karez Boring 	 Depth Flow Increase 
(feet) (cusecs) 

Bal uchabad 1 	 159 0. 15 

Chai 1 o 	 1 47 
2 13 
3 16 0.42 

TLp 1 	 81 C. :3 
2 86
 

Sohrani 1 27
 
2 16
 
3 21 	 0.4 

Razai 1 	 21 
2 '25
 

Recommendati ons:
 
1. Borings should concentrate on the recharge zone of the 
karezes since the source of the water does not appear to be 
a confined aquifer. 
2. Borings should be cased with perforated PVC pipe to 
extend the life of the wells. 
-. Since the results 	 of this pilot project indicate that 
chances for success are good a mechanical rig of some sort 
shoul d be purchased. An auger rig of the type used in soil 
exploration programs would be ideal. Larger diameter holes, 
four or six inch, suitable for the installation of PVC 
strainer and gravel envelopes should be completed. 
4. r'arez flow rates 	should be monitored periodically to 
determine long term 	results.
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BALAD Water Sector Projects
 

Project Name: Hand Boring in Karezes: Mand
 

Project Location: Bullo, Hikaluk, Garibad, and Phullabad 
Karezes in the Mand vicinity. 

Project Description: Small diameter, approximately 2 inch,
borings are advanced to a maximum depth of 150 feet inside 
the recharge zone, i.e. in or near the mother well, of the 
karez to provide supplemental water from shallow artesian 
conditions. Boring is accomplished using hand operated
percussion techniques. Sucessful borings are completed with 
2 inch diameter perforated casing. If sufficient water or 
hard rock are encountered before 150 feet the hole is 
terminated and additional borings in the same karez are 
attempted.
 

Purpose: To provide supplemental flow by gravity to existing
karezes from shallow artesian conditions. An increase in 
flow of ten per cent is the target. 

Project Identification: Kzirezes were selected by the DWC .;nd 
were recommended by the BALAD Project based on a 
geographical spread. 

PC-I Approval: 05/12/87
 
Construction Started: 10/29/87
 
Construction Completed: 01/16/88
 

Status: Operational
 

Contractor: Sabir Ali Ghichki 

Estimated Cost: Rs 131,400 (Rs 32,850 for each well) 
Actual Cost: Rs 131,400 

Cost of PVC Pipe for Casing: Rs 2,700 

Total Cost: Rs 134,100 

Special Problems: It was not possible to visit the sites 
during or prior to the boring operation due to travel 
restrictions on the BALAD staff due to anticipated civil 
disturbances. Monitoring of karez flow rates prior to
 
borings was, therefore, not undertaken.
 

Results: Borings in three of the four karezes attempted were 
sucessful in providing supplemental water to the karez. One
 
well at Hikaluk, Bullao, and Ghribabad were sucessful. The 
boring attempted at Phullabad was not successful. A table
 
presenting the individual results is attached.
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Karez Boring Depth Flow Increase
 
(feet) (cusecs/per cent) 

Bul 10 1 148 0.15/18 
2 90 Nil 

Gharibabad 1 82 0.08/20 
2 70 0. 17/25 

Hi kal uk 	 1 35 0.14/11 
2 25 Ni l 

Phullabad 	 1 150 Nil
 

Recommendations: 

1. Karez borings in the Mand area and periodic monitoring
 
should be continued.
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BALAD Water Sector Projects
 

Project Name: Hand Boring in Karezes: Fanjgur
 

Project Location: Mir Ketchi, Nokay, Nakam, Mirabad, and
 
Abdullahbad Karezes located in the Panjgur vicinity.
 

Project Description: Small diameter, approximately 2 inch,
 
borings are advanced to a maximum depth of 150 feet inside 
the recharge none, i.e. in or near the mother well, of the 
karez to provide supplemental water from shallow artesian 
conditions. Boring is accomplished using hand operated
 
percussion techniques. If sufficient water or hard rock are 
encountered before 150 feet the hole is terminated and
 
additional borings in the same karez are attempted.
 

Purpose: To provide supplemental flow by gravity to existing 
Varezes from shall ow artesian conditions. An increase in 
flow of ten per cent is the target. 

Project Identification: Karezes were selected by the DWC and
 
were recommended by the BALAD Project based on a
 
geographical spread.
 

PC-I Approval: 01/27/87
 
Construction Started: 05/18/86
 
Construction Completed: 10/28/87
 

Status: Operational
 

Contractor: Sabir Ali Ghichki
 

Estimated Cost: Rs 209,400
 
Actual Cost: Rs 154,710 

Cost of PVC Cosing: Rs 1,615
 

Total Cost: 155,966
 

Special Problems: Insufficient bids were received when the
 
project was tendered. Karez workers who traditionally do the
 
hand boring are nor sophisticated enough to understand
 
bidding procedures. Although the work was excessively slow
 
no particular problems were encountered. Hand boring 
provides very small diameter hole and it is impossible to
 
drill if hard material is encountered. No meaningful samples 
can be collected. Collecting flow measurements inside the 
karez to monitor the results is extremely difficult. One 
approved [are:, Luqmanabad, was abandoned since the 
sarrishta indictated that he did not want the work in his 
karez.
 

Results: At least one of the borings in each karez, with the
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exception of Abdullahbad and Nakam, was succ'essful in 
providing significant supplemental water. 

Karez Boring 	 Depth Flow Increase 
(feet) (cusocs/per cent) 

Mir Ketchi 1 45 
2 60 
3 50 	 0.22/16
 

Naukay 1 15 
2 35 
3 70 0.08/16 
4 3 

Mirabad a 51 
2 55 0.06/100 
3 45
 

Nakam 1 56
 
2 45
 
3 44
 

Phullabad 1 	 156
 

Recommendations:
 
1. Borings should concentrate on the recharge zone of the 
karezes since the source of the water does not appear to be 
a confined aquifer.

2. Borings should be cased with perforated PVC pipe to 
extend the ]ife of the wells.
 
3. Since the results of this pilot project indicate that
 
chances for success 	are good a mechanical rig of some sort 
should be purchased. An auger rig of the type used in soil
 
exploration programs would be ideal. Larger diameter holes, 
four or six inch, suitable for the installation of PVC 
strainer and gravel 	envelopes should be completed.

4. Karnz flow rates should be monitored periodically to 
determine long term results. 
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Project Summary
 

BALAD Water Sector Projects
 

Project Name: Hand Boring in Karezes: Pidarak. I
 

Project Location: Sar-i-Minab, Waqf, Raisabad, Gowali Malk,
 
and Sar-i-Joh karezes in Pidarak. 

Project Description: Small diameter, approx'imately 2 inc'h, 
borings are idvanced to a maximum depth of 100 feet inside 
the recharge zone, i.e. in or near the mother well of the 
karez, to provide supplemental water from shallow artesian 
conditions. Boring is accomplished using hand operated 
perCussion techniques. Successful borings are to be cased 
with perforated PVC. 

Purpose: To provide supplemental flow by gravity to existing 
karezes from shallow artesian conditions. An increase in 
flow of ten per cent is the target.
 

Project Identification: All of the karezes in Pidarak have 
been identified for boring. Since boring has not been tried
 

in this area previoLS]y five karezes were randomly selected 
for the initial trial. 

PC-i Approval: (5/C-5/88
 
Construction Started: 06/23/89
 
Construction Completed: 10/23/88
 

Status: Contract terminated/Borings in three karezes 

operational
 

Contractor: Sabir Ali Ghichki 

Estimated Cost: Rs 191,750 
Actual Cost: Rs 76,990 

Cost of FVC Casing: Rs 10,360 

Total Cost: Ps 47,750 

Special Problems: The work proceeded very slowly. This wes 
apparently due to disputes between the contractor and his 
laborers. The contractor showed no seriOuS intent to 
complete the work even after numerous warnings. Even _after a 
time extension was granted only :5 per cent of the work .as 
completed. The contract was terminated after only three of
 
the five karezes were completed due to lack of performance 
on the part of the contractor. 

Results: Three borings were successful l1y completed and cased 
each in Sar-i-IMinab and in Waqf karezes. Two borings were 
successfully completed at Gwali Malk karez. The borings 
produced approximately 0.2 cUsecs of supplemental flow to 
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each karez. 

Karez Dorings Depth (ft) Casing 

Sar-i-Minab 	 1 
 30 2 inch perf, 73C
 
2 20 2 inch perf 20
 
3 	 23 2 inch perf, 23
 

Gwali Malk 	 1 
 12 2 inch perf, 12
 
2 15 2 inch per-F, 15
 

Waqf 	 1 64 2 inch perf, 52
 
2 26 2 inch pei-f, 26
 
3 1 Nil
 

Recommendati ons: 
1. Borings should be continued in the Fidarak area as 
resul ts thus far have been sucCessful. 
2. Sabir Ali Ghichki has now been terminated from two 
different boring contracts and should not be considered for 
any other BALAD work. 
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Project Summary
 
BALAD Water Sector Projects
 

Project Name: Hand Boring in Karezes: Pidarak I, (3190­
3194) 

Project Location: Kaur-e-Sai Kalikat, Zerdien-Gungan, Bund­
e-Joh, and Malikahad karezes in Pidarak. 

Project Description: Small diameter, approximately 2 inch,
borings are advanced to a maximum depth of 100 Feet inside 
the recharge zone, i.e. in or near the mother well of the 
karez, to provide supplemental water from shallow artesian 
conditions. Poring is accomplished using hand operated
percussion techniques. Successful borings are to be cased 
with perforated PVC. 

Purpose: To provide supplemental flow by gravity to existing
karezes from shallow artesian conditions. An increase in 
flow of ten per cent is the target. 

Project Identification: Pill of the karezes in Pidarak have 
been identified for boring. 

PC-I Approval: 05/05/B 
Construction Started: 10/15/88
 
Construction Completed: 12/08/88 

Status: Boring in all of the karezes, with the exception of
 
Malikabad, Were successful and are operational.
 

Contractor: Waris Baluch 

Estimated Cost: Rs 101,750 
Actual Cost: Rs 112,676
 

Cost of PVC Casing: Rs 3,016
 

Total Cost: Rs 115,676 

Special Problems: The work progressed satisfactorily without 
significant problems.
 

Results: A total of 
15 boring in the five karezes were
 
completed and 13 of 
those boring were successful and were
 
completed with 2 inch diameter pvc casing. Flow sets from
the boring range from 0.05 to 0.10 which is in all cusecs at 
least a ten percent increase in the karez flow.
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1arcz Borings Depth (F) 

Kaur-i-Saur I 10 
2 4' 
3 30 
4 20 

KaZIi Kt 1 40 
2 32 
3 35 

Zerdair:-Cungan 	 1 ILb 

2 25 

3 45 
4 	 20 

D-ind-E-J,7; 	 1 47 

2 25 
3 	 28 


rNil ikab-d 	 1 100 

Recommendat ions:
 
I. Eori;.u. should be continuEd in the Pi 

reu"tE thus i vr. been succossful.
 

Casing 

2 inch perf, 1 
2 inch perF, 40 

inch perf, 30 

2 inch perf, 20 

2 inch pc.'f 4 
2 inch perf, "2 
unsuccessFul
 

2 ir:ch ptr, I 
2 inch perf, 25 
2 inch purf, ,45 
2 inch porf 2 '. 

2 inch p.rf, 47 

2 inch pe, Of 

2 inch perf, 23 

2 inch p.ar f , 50 

araL'c area -vz 
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SA Water, Sector Projects ' q 

M~etNm::echn cail' Dor i n c in-K Z'es
 
Pr ct Location: TUrbat Distrc
 

rpc 1 Large di a eter 22 inch, borings~iton: 
ncdiomai'itm.de, *~~t~feet inside __the recharge­

zn ie. in, crnear th mohr ,e ''o the karez. to L 
pr d C, 5upPI L 1aIqwr artes an . cnd it ion~Ase(n0nfrofns 


Boring i's acconp ishe6 Uinig mecharnical ,perCSSondria11ang

rig. Successii1'orinqE w~ere complete with two inch
 

-tA'der -efrtd andFaing wi th pa: gravel Ashrouding. 

Purplose, To~provide SUPPlerpental flow by gravity to e .isting. ~
 
ka r e , :rom ,shall1ow artes ian candai.ions. An increase in

Afow of ten pe, 


cet'3.s'.the-_target.' 
An 

A'A~<AAAAL -

PProject Identif ication: -Karezes' wer~e s'elected from a I i t of
 
'r oed proiectsfsupp led 'by.pdI ONCA. kare..e5~
t he IndiVidUal 

e I selected .base&dA'nAotheir geographical Aproximity, and ''
wre the 


'wjillIingness aoF the sarrishtai for the borings.,:
 

PC-I Approval'5/2/37/' 'AAA 

~.,Constructon Started: 12/ A'A AAA8<."' 

~4~Status: Opraioa 

Contractor: Khai ECAlcAA A' A AA' 

"""Estimated Cost:AIRs QA A10 

A'<~Actual Costt Rs 55,40CA A'AA4A')4 

'A~ Af 'Cs PVC Casing: 10.,A, AA~ ' 

AAAAATotal..Cost:. Rs 54564 AA'A,3A '..A 

A',ASpecial Problems: Sh Si iLtA' were <ADBorings-at 'a rabad Aand n'iA w 
''abndndu AAA
to objections 'raised byA the sharehoders, r" 

-he shareholders of -jcnt karezes.A41The contractor- had,-


AAAAArepeated problems during the-early mobilization 'bUt .byytheA,.u~ ~ ~ 
r-end of the contrat 4 w.asAper'forming satasf~actorily. Savings A''A1"AA.
 

"A'.were re'Alied Adue to± cancelled borehols an&Ato&AUnL~A "A'AAAA 

Results: The reSuklt5 of the borings are summar izzed bel1ow:~ 

K"'c eDe~pth Cas in g A Flo w A0 ~' A '.~A 

AC)/26/86" C)AAFtai ( 15O~~""" Inil )' S7 J357~ 

AAA'' "~t'~AA A'ACt'A 
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Project Summary
 

BALAD Water Sector Projects
 

Project Name: Zankani Recharge Dam (3019)
 

Project Location: Zankani damsite is located approximately
 

2.5 kilometers north of Siri-Kan village or 5.5 kilometers
 

no-th of Turbat.
 

Project Description: Zankani Kaur is one of the larger
 
drainages in the Turbat area and is the source of several
 

karezes. Two small earthfill dams were constructed on
 
Zankani nullah near the apex of the ]Iluvial fan. A natural
 

saddle between the dam was used to construct an emergency
 

spillway. Impermeable shale bedrock was found at a shallow
 

dcpth in the reservoir area and it was determined that
 

recharge could only be enhanced in the downstream alluvium
 

in the nullh bed. The east dam is provided with an outlet
 
conduit which will limit the outflow in Zankani Faur to a
 

naimum rate of approx imately 45 cusecs when the dam is
 
full. A qabion spillway is provided to accommodate large
 

storm events. The spil]way design is based on the 100 year 
24 hour storm under AMC III conditions.
 

Purpose: The scheme is designed to increase the infiitratic-n 
to the ahallow aqui for from which the downstream Warezes 
+fced. Storm runoff will be detained in the Zanlani reservoir 

-nd the outflow will be raduced to a level which
 

aporoximates the iniltration caoacity of the nullah. The 
peak flow in the nullah for normal storma will be reduced
 

and the hvdroqraph will be extended.
 

Project Identification: Selected from a list of delay action 
darns proposed by the Irrigation Department and approved by 
Lhe DWC. 

PC-1 Approval: 07/29/B7
 
Construction Started: 03,28/88
 
Construction Completed: 10/31/88
 

Status: Operational
 

Contractor: Gul Jan
 

Estimated Cost: Ra 3,565,440
 
Actual Cost: 3,605,951
 

Special Problems: Minor delays occurred due to inadequate
 

planning for the installation of the culvert pipe. A great
 
deal of supervision and training were required to insure
 

that proper fill material was used and proper compaction
 
achieved. Some of the material excavated from the spillway
 

was unsuitable for the embankment fill and the borrow pit
 

excavation was consequently increased over the estimated
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quantity. This resulted in a cost overrun of approximately 5
 
per cent.
 

Results: The dam is now operational and the runoff from
 
Zankani Kaur is now reduced to a max imum flow rate of 
approximately 45 cusecs under reservoir full conditions. The 
reservoir, once filled, will require approximately 5 days to 
drain thus increasing the infiltration opportunity time. The 
reservoir was flooded twice during construction. The 
downstream karezes are being monitored to determine the 
impact of Lhe damn. 
The contractor ran a relatively well organized job. With the
 
e::ception of the installation of the outlet culvert there 
were no substantial delays in progress. The contractor 
learned a great coal about compaction, about selection of 
fill material, and general construction orqanization durinq 
the course of the project. 

Recommendations:
 

I. The performance of the reservoir and the outlet should be 
closely monitored to determine if the outlet conduit is 
adequate. rhe outlet orifice is cLrrently restricted by 50 
per cent by a reducer plate. The spillway is intended to 
operate only in storms of greater than a two year return 
period. The outlet orifice should be adjusted based on 
observations aiter storm events to manmimize the benefits of 
the d.m. Ideal1v all of the water flowing from th. outlet 
should be abcoroed into the nullah alluvium before reaching 
th: Ketch. 

2. When the smil!lway bcomcs operatic'n:ml the area downm tream 
from the spillway apron shculd be inspected for erosion. 
Mainternance opera'ticn should be undertaken ac required. 

3. The inlet to the conduit should be inspected following 
the first storm events. It is prob;able, particularly during 
the first storm events. that debris will collect on the 
trash rack which will require removal. The inlet should be 
rout.inely inspected and cleaned followina storm events. The 
collected debris n,' be removable by burming. 
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BALAD Water Sector Projects
 

Project Name: Shahwani Trial Check Dam (3024)
 

Project Location: Shahwani nullah, approximately 6
 

kilometers east of Turbat on the north side of the Turbat
 

Hoshab road
 

Project Description: A small stone weir with a gabion 

overflow section was constructed as a trial check dam. 

Purpose: The structure was intended as a trial to observe 

local construction techniquez, to investigate using only 

gabion overflows sections on check dams, and to observe 

sedimentation during the coming rainy season. The dam was 

intended as a trial to be constructed before the winter 

rainy sea.on. The dam would operate to increase recharge 

into the _hallow aquifer in the vicinitv of Jusak from which 

several karezes. currently dead due to the declining water 

table, derive their water. 

Project Identification: Selected from a list of delay action 
dams proposed b.' the Irrigation Department and approved by 

the WC. 

PC-I Approval: 12/0,1,B6 
Construction Started: 04/27/87 
Construction Completed: 07/10W7 

Status: Operati _ral 

Contractor: ul-Jan 

Estimated Cost: Rs 167,132 

Actual Cost: Ps 155,Q09 

Total Cost (Including Feasibility): Rs 211,959
 

Special Problems: The scheme wias planned an a trial 

s-ructure to collect information about contractors abilities 

with gabizn work as wull as to collect scm enperience of 

the operation of the proposed checzk dams during the winter 
rainy season. The scheme was propoied to cost loss than 

410.000, ,o that a purchaso order type contract would allow 

quick contractirg arnd contructior. A de- iqr, storm of 5 year 
return period was used to minimizeo the cost. Contracting 

took mui 1enIcr titan e:mpectecd and the projec t misned the 

rainy season. 

Results: 1the scheme was not beg n i n timL for the winter 
rainy season and was therefore expanded by the addition of 
an aprorn for scour protectior to enhance the life of the 

project. The contractors operatior was well organized and 
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proceeded without significant delay. The gabion work was far
 
better than expected. The contractor was responsive and
 
cooperative. The spillway suffered considereable damaqe in
 
the winter rainy season of 1988. The damage resulted from a 
storm which produced nearly 1000 cusecs peak flow in January 
1988. The cause of the damage was a failure oF the apron due
 
to unrestrained riprap being eroded by overflow from the
 
spillway. The apron and spillway have since been repaired 
and the dam has since passed peak flows of approximately 950 
cu zecm without sustaining any damage. The reservoir has been 
il11W sii times during 1988. 

Recommendations:
 
I. abior corstruction should use gabions woven at the site. 
The woven gabiens will be superior to the manufactured spot 
welded oabions available in Karachi. 
2. Gibion wire of SWG 10 qauae is sufficient. Ho. 2 bars 
41/4 inch die., are insufficient for gabion perimeter 
reinforcement. Future gabion work will specify 3/8 and 1/2 
inch dia perimeter reinforcement on a trial basiE. 
1. Gabic n work should be encouraged since the contractors
 
are able to perform unexpectedly well at this wurk.
 
4. A second check dam should be constructed furthr 
downstream on Shahwani to operate in series with this dam. 
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Project Summary
 

BALAD Water Sector Projects
 

Project Name: Shappuk Check Dams (3020)
 

Project Location: Shappuk nullah, approximately 1.5
 
kilometers north of the Turbat Hoshab road on Shappuk Kaur,
 
approximately 40 kilometers east of Turbat on the Turbat
 
Hoshab road.
 

Project Description: Two small gabion weirs were constructed 
on Shappuk Kaur to operate in series as delay action dams 
and water spreading devices. The weirs are de5igned, as per 
the project paper, to be raised as they fill with sediment.
 
Downstream aprons have been designeC to protect against
 
scour. No maps of this area are 
avai able and the spillway
 
has thus been designed to utilize the full nullah width.
 
Shappuk is a particularly good nullah for check dam
 
construction in that the karezes associated with Shappuk run 
up the nullah rather than perpendicular to the nullah as is 
generally the case. The arrangement of the three target
 
karezens; Shappuk, Shirchuppi, and Ukkai , indicate that their 
primary recharge is derived from the Shappul: nullah rather 
than from the Ketch Kaur. 

Purpose: The scheme is designed to increase the infiltration 
to tho sh.Ci Ic.J ,-aquif.er from which the three downstream 
karL . I n ShMppuI feed. 

Project Identification: Selected from a list ujf delay action
 
dam-u pr:po---d by the Irrigation Department and approved by 
the DWL. 

PC-i Approval: ,./06/E86 
Construction Started: '06/17/87
 
Construction Completed: 10/25/87
 

Status: Operati onial
 

Contractor: Gul-Jar,
 

Estimated Cost: Rs 330,i10
 

Actual Cost: RE 316,529
 

Total Cost (Including Feasibility): Rs 431,474
 

Special Problems: The contractor did not provide for the
 
spec i fied porimerter- reinforcement in his bid due to his 
inability to undurstLand the specifications. His claim to 
recover this addi t ional cost was analyzed and accepted. The 
monitor wells installe d during the damsite r.:,ploraLioi 
program were destroyed by vandals. 
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Results: Contractor did an excellent and well organized job.
 
The dams have operated as anticipated and have filled seven
 

times during 1988. Sediment deposition in the reservoirs has
 
been less than one foot during the first year of operation.
 

Monitoring results are attached.
 

Recommendations:
 
1. Gabin wire of SWG 10 gauge is sufficient. No. 3 bars 
should be used for perimeter reinforcement. 
2. Contractor is not providing gabion partitions. The 

construction is acceptable, for the gabion siZes used, and 
future EOC s should reflect this construction. 
7. Gabions pliced entirely beneath the ground surface do not
 
rcqUire pcrimetr roi f. -at nt. F-te hocul d eflect 
this construction. 
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Project Summaries
 

BALAD Water Sector Projects
 

Project Name: Miskeen Check Dam B (3066)
 

Project Location: Miskeen Kaur is located near the village
 
of JusaP immediately east of Turbat. Miskeen B is located
 
approximately 3.5 kilometers north of the Turbat-Hoshab road
 
on the eastern portion of Hiskeen Kaur-.
 

Project Description: A series of three check dams were
 
constructed in the upstream reachow of Hiak,en Paur. Miskeen
 
B is an earthen bend approlimately 3 meters: high with a 1.5 
motor high gabin spiliwa, designed For the 25 vear 24 hour 
storm. The reservoir area of the check dam is approwimately
 
1S acre-f-eet. An additional bund was constructed to protect
 
bund fors currently in operation on the west side of the
 
reservoir. 

Purpose: The purpose of the scheme is to spread the 
h./drograpih and delay the Flood runoif thus increasing the 
infiltration opportur'y time and the qround water recharge
 
to the shallow aquifer which feedn the karezes which derive 
fr.m this nullah.
 

Project Identification: Fro3uo,,t nairrtc-d trom a list of 
p-ops:d dela,' ation dar sitoz pr.pared by the Irrigation 
p-rt.m rt. Froject approved bv the. DW) . 

PC-i Approval: O, i'l.*:7 
Construction Started: ilKlOiE 7
 

Construction Completed: U'./Il/S
 

Status: Operational
 

Contractor: Atta-Muhfammed
 

Estimated Cost: Rs 468,00 
Actual Cost: F-s 406.496 

Cost of Project Supplied Material: Rs 1300c
 

Total Cost: Ps 407,835
 

Special Problems: Contractor had no previous enperience with 
compaction. A training prc:gram utilizinq the plate 
compactors from the ALE equipmert was urgonized for th, 
cojntractor. Res -ltswere sat isfactory. The contractor 
ea:perinc_.:d difficulty in formirnq abiorv:, with the specified 
SWG 0 wire., lhTh : enionare, however, sati sfactory. 

Results: 1hc contractor wab educated i, soil compac,.ion and
 
squality control. Sa,/i-, in the estimated cost w-re realized 

due to th une of larger gabior size at the site than were 
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assumed in the cost estimate. The embankment slopes as
 
constructed were lower than designed. This slightly
 

increased the gabion requirements in the abutments and the 
stone pitching. The stone pitching on the downstream face of 
the dam was elimirated to account for this difference. The 
quality of the large.r sired gabions is adequa.te. The quality 

of the gabion work w-as sub--standard and generally sloppy. 

Thu reser\'oir wab, filled s£,.-eral times duri ng the sumnLr and 

once dur'ingNoem'nber of 19i88 and the effects on downstreonm 
Iarezus are bej.irg monitored. 

Recommendations:
 
1. A water spreading scheme should be considered on the 
downstream portion of Miskoen Kaur. 

2. SWG 8 wire hould only be specified on the gabion faces 
empoed to fi owi nq water. 
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Project Summaries
 
BALAD Water Sector Projects
 

Project Name: Miskeen Check Dam C (3067) 

Project Location: riskeen Kaur is located near the village 
of Jusak immediately east of Turbat. Miskeen C is located 
approximately 3.5 kilometers north of the Turbat-Hoshab road 
on the west branch of Miskeen Kaur. 

Project Description: A series of three check dams were 
con tructed in the upstream reachs of Miskeen aur. Miskeen 
C the largest of the three, is an carthen bund 
appra vimately 4 meters high with a gabion spillway desiqnod 
for the 25 year 24 hour storm. The resuirvoir area i 
appro:imately 22 acre-feet. 

Purpose: The purpo-e of the scheme is to spread the 
hidrograph and delay the flood runoff thus increaning the 
infiltration opportunity time and tie qrc und water recharge 
to the nhallow aquifer which faeds the ka:rozes which derive 
from this nullah. 

Project Identification: Project selected from a list of 
proposed dela, action dam sitea-, proc rud by the Irrigation 
D Cpartmnr, t. Fr -,juea t appr.,oved Ly the ,ILC. 

PC-l Approval: 1,'08;8i 

Construction Started: I17i0la7 
Construction Completed- 02/24/8 

Status: [perat 1oral 

Contractor: Gul Jan 

Estimated Cost: Rz 751,523
 

Actual Cost: Rs 754,025 

Cost of Project Supplied Material: Rs 5950
 

Total Cost: Rn 759?,9711 

Special Problems: Contractor had no previous experience with 
compaction. Considerable effcrt was oxperded to educate the 
c;onLractor in eoil c o:pla.ctior. A trairning progran was 
cr-q.R, ized in the use of jack hammurc ' to cut the key trench, 
ard it, thr. ui. of plate corpacto rc to achieve tiu dhired 
cemp ct on. The c i s.t.er- n d a-pron ,er, increaserd dur ring 
conLrLLcti or from t. 5 to 1. nLar Gabio: at thc nowme .. i i r 
apron construction was al.so roduczed. ]h,-o ripr-p used in the 

lower apron was of insufficient we ighL. This war improved 
considerably inr tho upper apron. 
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Results: The contractor and the contractors workers were
 
trained in soil compaction. The contractor was responsive
 
and the workmanship was very good. The job was performed in 
an organized and efficient sequence. Savings were realized 
due to larger gabion sizes being approved c.i site than were 
assumed in the cost estimate. The reservoir has filled si't 
times during 1988 and is functioning as designed. The 
results are being monit,3red. 

Recommendations:
 
1. Number :3 rebar was used as perimeter reinforcemernt for 
the gabion viork. This reinforcement is adequate and is 
recommended for future gabion work. 
2. Plate compactors (from ACE equipmenti should be released 
to line agencies as soon as possible to insure their
 
availability to contractors.
 
3. In structures higher than 2 meters the cistern and apron 
should be at least 1 meter in thickness.
 
4. A second check dam to operate in sr ries with Mi skeen C 
should be considered on irani ['aur. 
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NEW KAREZ ECONOMIC 

New karez construction is on-going in several areas within
 
Makran. In the Turbat District new harezes are under
 
development near Sami , Tump, and Buleda. In Panjgur new
 
karezes are under development on the east side of PanjgUr
 
and in the remote Paroom region. The oldest karez in Faroom 
is ele even year old and currently at least four Lcrezro are 
opierating in this area. Mor appeat- to be under e>pansion. 

Verbal reports indicate that a typical expense associated
 
with the development of a new karez, including I:arez
 
contructior and land prepar ation, is in the ord: r of
 
Rs.2,000,,00.. Specific data are scare.
 

EALAD hins co.llected economic data of Bayan karez, currently 
b'i n ,'elmpmJ in the Tump area. The I::are:_ data w-are 
_oilc't.d b, BALAD sociologist, AbdLtl Rashid B ai:h, during
inter'i e-.ns with the H-ae-r',hta and shareholders. The data are 
supwarf~it"reEd bpla w': 

Kar . Bayan 
L.ur:t i , : Eal icna, Tur at District
 
Srrishta Mir Bayan
 
No. of Hanga,= 17
 
Total Contruction 
c::st Tarez) Z Rs. 1,400,000 
Total cost T..nd. 
Le'el i rig 

Bul ld.:,zer hours 3,500 (16 hang-ms)* 
Rental cost paid for 
Bulldozer rental from 
Agriculture Dept Rs. 180/hr. 
More probable Bulldozer 
operating Cost (COW
 
Estimate) R 472/h-.
Ps. 
Total Command Area 50 Acres (:7 

hang.am s) 

* Land leveling still in progress. 

Cost Karez Rs. 1,400,000
 
Actual Cost Land
 
Development s. 669,375 (bulldozer rental cost)
 

Actual Total Cost Rs.2,069,375 (17 hangams)
 

Probable Land
 
development cost
 
(based on realistic
 
dozer hire rate) Rs.1,755,250
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Realistic EstimatE,
 
of Non subsidized
 
total cost Rs.3,155,25(0.
 

The development of.: the cinmard area is considerably 
subsidized by :he Agri-U!tural Dept. The bulldozer rental 
paid by the developer is Rs.180 per hours. The C&W estimates 
th.at the -ctLi co-. i F s.472 pet- hour. 

To support the 5," acrc urently under development, 
asaumng re1 .tzvely eJ-jtent watE-r utilization since the 

lmT.r- . shc-t, - . .. 7.5 acre-ft/ac.r.e, 350 acre-feet 
pe year, or on a low r fl nof'. 52 cuses, will be 
re.qui red. 

1.'!'D at-- 19,28, 

appro-i- y The sarrihta is reportedly
 
The observed r at -ya, Y:'arez , duringj was 

'0.25. 


cunc,,der1': etdg '!-e krez. This will increase the 
cItpit e i dcubtful if the 0.5 cusec goal 
csln b'-: r,rcr,t fl1ow rate sufWfiCienI) t wate­re-ti. 
wIA± be -' c:" '/ acres of cultivait cn. Internal 
Rate o' Ret'!-o v-1ty c:f cord ition, have beor 
cc.nput2, T-jci d b-:?1ok.n. Net returr- per" acrte c 

- d ....the.E'.-Li rojlect Paper,-P r 


T EET C VJ '.'-CTLAL FULL- AlCTUAL PUL.IL­
'ERL: RENTL , DOZER COST 0.5 D7FF CaT 0'.25 

I;_ ._',, CUPECE FLOW CUSEC FL.OW 

10' yea:r - '.06 -<'. 12 -O.21 

2< year 0.01 -0.5 

50 year 0.0r 0.05 .02 

It nc.uld -. pe-.r fr-c' this ctursory analyoi; thwt the Raven 
kz::r-z it £ p,:.r ir,'vU:un'.qt tven if it ,no! I.Ir w ',ect..tions. 

dt '--. P- h ,o)'F it -- - ,- . !. dcuLbtfuJ th- IR, i­
u f:,, r IU--bl.. L bhlIreb sic uch- I p that alc ff,-.ctors, -t:I 
thm- 1 --r : c,h. r- rctrrert Copportunjties arnd th:e social 
pr s-ti j: of oiri- !, tre imTp ortant . in new 5,treZ 
d C". 10 P,,T:' 

-.
Mir F'-r tht-n h 5O'E .,--ar e z , ir,t n d to t: eII 
in thn L:: -z For onie hanFgam, r-hi oh refe:i-T ir Lhii 

cci a- to 2. Iccr 0e: of 1 r1 vii.t h 10 hcur c-F rr ight.. par 
P.ir I-..,an i ,terrds to .Ish R., 6 I ac. The p he-i i 71 

rCveniL!e- fro- o z ,asou --LMi n1Cj s L.{T'f. Ci c !'-nt t E-r.ne hn -j Inmn 
•.iail abl e , iv tkpj.:'roN' mstely Rs. 12, 2 per yec ­

NEWKRZEC/IQH-WMO 1. 
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PPENDIX F
 



ige No. 1
 
/20/89
 

MEKRAN KAREZES INVENTORY
 

LOCATION WISE SUMMARY OF COMMAND AREA & FLOW RATES 

TOT'AL.
 
COMMAND AVERAGE ANNUAL ANNUAL 

AREA FLOW FLOW MA INT. 

'CATION (acres) (cusecs) (ac-ft) COST 

FANJ GUR 

k BON ISTAN 

70 0. 060 43 106800 

CH IT"K AN, 

Lubsubto t al * 
68 1.847 1337 9500o 

DOZNAP
 
Subsubtotal *
 

30 0. 124 90 48000 

ESSAI
 
Subm'btotal * 

575 9.550 6914 457600' 

GARMAKAN
 
Subsubtotal *
 

703 9. 630 6972 573000 

GI CHK
 
Bubsubtat al *
 

124 1. 254 908 327000 

GOWARKO 

3ububtotal * 
83 0.852 617 196000 

KAHAN ZANGI 
Submubtotal * 

75 0.812 588 60000 

KALAG 

Subsubtotal * 
319 3. 336 2415 564500 

KHUDAPDAN 

Subsubtotal * 
709 13.636 9872 814000 

F'ANCHI KAHAN 

S-Lbsubtot a * 
115 1.321 956 152000 

PROOM 
ubsubtotal * 

143 1.189 861 238000 



Ie No. 2 
120 /89 

MEKRAN KAREZES INVENTnRY
 

LOCATION WISE SUMMARY OF COMMAND AREA & FLOW RATES 

TOTAL 
COMMAND AVERAGE ANNUAL ANNUAL 

AREA FLOW FLOW MA INT. 
CATION (acres) (cusecs) (ac-ft) COST 

SAMSUR I 
Subsubtotal * 

16 0.116 84 40000 

SARAWAK 

P5ubsubtotal * 
35 1.595 1155 120000 

SIRI KORAN 
Subsubtotal * 

357 4.255 3081 368000 

SORDO
 
Subsubtotal * 

190 4.811 3483 232000 

TASP 

Subsubtotal * 
1031 16.818 12176 1094600 

WASHOUD

Subsubtotal * 

10.782774 7806 81400") r 

ZAINDEN DAZ 
Subsubtotal * 

75 1.470 1064 60000 
Subtotal ** 

5492 83.458 60424 636050) 



ge No. 3 
/20/89
 

MEKRAN KAREZES INVENTORY
 

LOCATION WISE SUMMARY OF COMMAND AREA -& FLOW RATES 

TOTAL 
COMMAND AVERAGE ANNUAL ANNUAL 

AREA FLOW FLOW MAINT. 
CATION (acre5) (cusecs) (ac-ft) COST 

TURBAT 

ABSAR 

Subsubtot Il * 
300 Or 00 

DAMAN
 

ISLb5ubtotal * 121 0.400 290 118000 

ALNIGOR
 
Sub:.ubtot,l * 

178 0.760 550 2:2900 

FAULE DA 
Subsubtot al * 

878 4.590 7123 187000 

ULEDA IIT 
SLbsUbtot l * 

1046 2. 900 21:)') 30000 

BULEDA CHID 
Su.bEubtotal * 

468 1 .336 967 93000 

£uhELubt ot~a * 

700 6.170 4467 55000 

lPILEDA MENAZ 
SubSUbtotall * 

470 C. 370 268 58000 

BULFDMA SEEK{ 
Sjubsubtoit-1 * 

B-IJL.ED4A SULO 191 1. 750 24 7 ' l):) 
Subsu'bt ot~a * 

11 1.7510 1267 3'00 

Subsubtot al *
 

DULEDA ZAMURAN NAG 
Subsubtot4. * 

44 0. 900 652 40000 



ge No.. 4 
/20/B9 

MEKRAN KAREZES INVENTORY 

LOCATION WISE SUMMARY OF COMMAND AREA & FLOW RATES 

TOTAL 
COMMAND AVERAGE ANNUAL ANNUAL 

AREA FLOW FLOW MAINT. 
CATION (acres) (cusecs) (ac-ft) COST
 

DASHT 
Subsubtotal *
 

) '0.00(:)
 

DEGARI KAHAN 
SUbsuLbtotal * 

145 0.320 232 126000 

GASHTANG
 
SubLbto-tal
 

130 0. 560 405 100000 

GINNA 
SUbsubtotal * 

1290 8. 600 6226 289000 

GODI
 
SLbsibtotal *
 

56 1. 000 724 640C0 

GOK DAN 
IFSUbsUbtotal * 

182 O. 0:00 0 0 

GONARI<OP
 
SUbSubtotal *
 

166 0.355 257 205000 

HEROONkI 
SLbsubtotal * 

202 1. 800 1303 163000 

HOSHAB 
Eubsubtota- * 

277 3.893 2819 2690(.)0 

HOTABAD 
Subsubtotal * 

100 3.200 2317 5000o 

IaSAK 

Subsubtotal * 
200 O.000 0 0 

LA I SAtL' 

Subsubtotal * 
110 0.300 217 128000 

LALATUL 



eNo. 5 
MEKRAN KAREZES INVENTORY 

LOCATION WISE SUMMARY OF COMMAND AREA & FLOW RATES 

TOTAL 
COMMAND AVERAGE ANNUAL ANNUAL 

AREA FLOW FLOW MAJNT. 
CATION (acres) (cusecs) (ac-ft) COST 

Subsubtotal * 
331 2.610 1890 254200 

KALATUK GAIBON 
Subsubtotal * 

70 0. 500 362 75000 

KALLAG 
Subsubtotal * 

420 2. 805 2031 196000 

KI K I N 
Subsubtotal * 

70 0.030 22 0 

KOSHKALAT 
Subsubtotal * 

964 1.327 961 275000 

MALIKABAD 
8ubsubtotal * 

80 1.'000 724 64000 

MAND 

Subsubtotal * 
865 2.420 1752 0 

MAND BULLO
 
Subsubtotal * 

395 2. 400 1738 104000 

HAND DILSAR
 
Subsubtotal * 

100 0. 000 0 0 

MAND GIAB
 
Subsubtotal * 

150 0. 00 0 

MAND GWAIK.( 
Subsubtotal * 

150 2. 180 1578 126000
 

MAND MAHTAB 
Subsubtotal * 

200 0.000 0 0 

MAND QASMICHAT
 



gNo. 61e 
MEKRAN KAREZES INVENTORY
 

LOCATION WISE SUMMARY OF COMMAND AREA & FLOW RATES
 

TOTAL 
COMMAND AVERAGE ANNUAL ANNUAL 

ARAFLOW' FLOW r1AINT. 
CATION (acres) (cusecs) (ac-ft) COST 

Subsubtotal *100 0.000 0 

MAND SORO 0:o . 000C0 

Subsubtotal * 
C) J.000 ) 

MAND UZAI 
Subsubtotal * 

455 0). (.00 Q C) 

MlIR MIIR 
Subsubtotal *9 

60 3.000 2172 56000 

MIRABAD 
Subsubtotal 75 1.500 1086 48000 

MIRI 
Subsubtotal * 

202 3.040 2201 70000 

NASIRABAD 
Subsubtotal * 

509 4.070 2947 431000 

NODIZ 
Subsubtotal * 

121 1.100 796 48000 

PEERI KAHAN 
Subsubtotal * 

75 1. 500 1066 63000 

PHULLABAD 
Subsubttal * 

C) 0. ()C)() C 

PIDRAK 
Subsubtotal * 

466 3.966 2886 803000 

SAMI 
Subsubtotal * 

591 10.935 7917 467000 

SHAHI TUMP
 



I 
ge No. 7 
/20/89 

MEKRAN KAREZES INVENTORY 

LOCATION WISE SUMMARY OF COMMAND AREA & FLOW RATES 

TOTAL. 
COMMAND AVERAGE ANNUAL ANNUAL 

AREA FLOW FLOW MA INT.
 
CATION (acres) (cuseCs) (ac-ft) COST 

Subsubtotal * 
200 1. 345 974 189000 

SHAHF'UI( 
Subsubtotal * 

418 6.671 4830 373000 

SHARAK.-' 

Subsubtotal * 
240 3.220 2331 243000 

SI NOKALAT 
Subsubtotal * 

64 0. 000 

SIRI KAHAN 

Subsubtotal * 
1:14 1. 540 1115 126000 

SOLBAND 
Subsubtotal * 

150 0.823 596 51000 

TANZAG 
Subsubtotal * 

990 0. 00C) 0 0 

TUMP 
Subsubtotal * 

529 5. 890 4264 372000 

TUMP ASIABAD 

Subsubtotal * 
270 0.918 665 62000 

TUMP AZIAN 
Subsubtotal * 

64 0.300 217 65000 

TUMP BALICHA 
Subsubtotal * 

677 8. 370 6060 57890)0 

TUMP BOSTAN
 
Subsubtotal * 

75 1. 100 796 48000 

TUMP DAZEN
 



.ge No. 8 
2/20/89 

MEKRAN KAREZES INVENTORY
 

LOCATION WISE SUMMARY OF COMMAND AREA & FLOW RATES 

TOTAL
 
COMMAND AVERAGE ANNUAL ANNUAL.
 

AREA FLOW FLOW MA I NT. 
]CATION (acres) (cusecs) (ac-ft) COST
 

Subsubtotal * 
64 o. 000 0 60000 

TUMP GOMAZI
 
Subsubtotal * 

502 6.290 4554 451000 

TUMP KASANO 
Subsubtotal * 

80 0.750 43 56000 

TUMP KOHAD 
Subsubtotal * 

100 0.000 ) 0 

TUMP KOLAHOO 
Subsubtotal * 

100 0. 000 0 C) 

TUMP LOSHKALAT 
Subsubtotal * 

70 1.400 1014 64000 

TUMP MALANT
 
Subsubtotal * 

85 C. 650 471 64000 

TUMP MALIKABAD 
Subsubtotal * 

85 1.100 796 64000 

TUMP NAZARABAD
 
Subsubtotal * 

85 1. 118 809 68000 

TUMP PHULLABAD 
Subsubtotal * 

195 2.096 1518 194000 

TUMP SAMADABAD
 
Subsubtotal * 

150 0. 000 0 ) 

TUMF SORO
 
Subsubtotal * 

100 0. 000 0 0 

TURBAT
 



Le No. 9 

MEKRAN KAREZES INVENTORY
 

LOCATION WISE SUMMARY OF COMMAND AREA & FLOW RATES 

TOTAL
 
COMMAND AVERAGE ANNUAL ANNUAL 

AREA FLOW FLOW MAINT. 
CATION (acres) (cusecs) (ac-ft) COST
 

3ubsubtCtal * 
605 1. 805 1307 252000 

Subtotal ** 
19922 129.303 93615 8774100 

Total ** 
25414 212.761 154039 15134600 



M E K R A N K A R E Z I N V E N T O R Y 
Expl anatory Notes 

LOCATION:-
 Given by village or 
region and district.
 

MAJOR SHAREHOLDER:-
 Karez sarrishta verified, when possible by BALAD Staff. 
AVERAGE FLOW:- Average flow is a weighted average of 
annual 
bimonthly measurements.
 

MAXIMUM FLOW:-
 Available only for karezes with I year of data. 

ANNUAL MAINTENANCE COST:-
 Estimated from data collected from shareholders.
 

NAME OF NULLAH:-
 Nullah from which the karez 
originates.
 

KAREZ STATUS:-
 Alive, Dead or 
Under construction.
 



LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/AURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KAREZ HAJIAPAD BONISTAN DIST. BASHIR AHMED 30 32 RAKHSHAN DE Farez has been dead 
PANJGUR for many years. 

KAREZ HABIBABAD BONISTAN DIST. HAJI 6HULAM RASOOL 35 14 RAKHSHAN DE 
PANJGUR 

KAREZ BONISTAN DIST. M. ALl 32 RAKHSHAN UC 
MUSAFIRABAD PANJGUR 

VAREZ FAISALABAD BONISTAN DIST. SHULAM HUSSAIN 5 32 0.06 43 57800 SINGANI KAUR AL Karez was coepleted 
PANJGUR two years ago. Command 

area is being 
developed. 

AREZ UMIDABAD PONISTAN DIST. AHM:D KHAN 14 49(-00 LODI EAUR AL 
PANJGUP 

KAREZ MIRABAD r,,ITKAN DIST. MUHAMMAD USMAN 25 24 0.06 43 45000 RAKHSHAN AL Hand boring completed 
PANJGUR in Nov. 7. 

KORJO CHURRO CHITKAN DIST. MUHAMMAD USMAN 26 24 0.69 1.35 492 25000 RAKHSHAN AL Infiltration Gallery 
PANJGUR corpleted in 02/8. 

Siphon was constructed 
in 03/8. 

KORJO NOKABAD CHITKAN DIST. MUHAMMAD HAYAT 17 20 1.11 801 25000 RAKHSHAN AL 
PANJOUR 

KAREZ DOZNAP DIST. MIR AHMED KHAN 30 24 0.12 0.96 90 48000 RAKHSHAN AL Infiltration Gallery 
MAHMOODABAD PANJGUR completed in 12/68. 

FORJD DDZNAP ESSAI DIST. FAZAL MUHAMMED 45 24 0.30 0.48 220 36000 RAVHSHAN AL lepDovement work 
PANJGUR coerleted. 

KAREZ ESSAI DIST. MIR ALI JAN 45 28 RAKHSHAN DE hand Boring 
ABDULLAHABAD PANJGUR unsuccessfully 

completed in Nov. 87. 

KORJO AFZALABAD ESSAY DIST. FAZAL MUHAMMED 50 32 1.50 * 1OE6 5000 RAKHSHAN AL 
FANJ3UR 

KAREZ NOKJO ESSAI DIST. M. ESSA 60 32 0.79 * 568 51200 RAKHSHAN AL 
PANJOUR 

KAREZ WARANBOOD ESSAI DIST. BASHIR AHMED 70 32 1.50 1086 70000 RAKHSHAN AL 
PANJGUR 



LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/KAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KAREZ SHAHO KAHN ESSAI DIST. MUHAMMAD 65 26 1.00 # 725 65000 RAKHSHAN AL 
PANJGUR 

KORJO ESSAI ESSAI DIST. FAZAL JAN 40 32 RAKHSHAN DE Korjo has been dead 
PANJGUR for 15 years. 

KAREZ HASILABAD ESSAI DIST. ABUBAKR 50 24 0.66 * 495 44000 RAVHSHAN AL 
PANJGUR 

KAREZ UMIDABAD ESSAI DIST. UMID 15 32 0.02 # 14 57600 SHAMI KAUR AL 
PANJGUR 

KAREZ SHAKRAK ESSAI DIST. M. ESSA 95 28 2.23 * 1615 58800 RAI:HSHAN AL 
PANJGUR 

KAREZ FAZALABAD ESSAI DIST. FAZAL JAN 40 32 1.52 4 1104 40000 RAKHSHAN AL 
PANJGUR 

KAREZ KALLAN SARMArAN DIST. MIR GHULAM NABI 115 s 27 1.51 2.47 1093 54000 PARDAN AL Siphon under 
PANJGUR construction. 

KAREZ OADIRABAD GARMAKAN DIST. ALI MUHAMMAD 50 32 0.98 * 709 PARDAN AL 
PANJGUR 

KAREZ PAZ6AN GARMAKAN DIST. HAJI DAD MUHAMMAD 35 32 0.34 * 250 55000 PARDAN AL Check Dap under 
PANJGUR construction. 

KAREZ SHARIBABAD SARMAKAN DIST. AHMED ALI 55 32 0.91 # 662 49000 PARDAN AL Chec. Dam under 
PANJBUR construction. 

KAREZ MUHAMMAD BARMAKAN DIST. ABDUL HAMEED 60 30 1.20 # 870 60000 PARDAN AL Check dam under 
SHARIF PANJGUR construction. 

KAREZ RASALDAR SARMAKAN DIST. HAJI NAZIR KHAN 50 22 0.53 * 384 56000 PARDAN AL ChecV dam under 
DOSTEEN PANJGUR construction. 

KORJO FAQIRABAD DARMAI'AN DIST. ABDUL MALIK 45 30 0.65 * 615 RAKHSHAN AL 
PANJGUR 

KORJO OHULAM SARMAYAN DIST. GHULAM OADIR 39 24 36000 RAKHSHAN AL infiltration gallery 
DADIR PANJGUR proposed. PC-I 

submitted in 12/66. 

KAREZ ABDUL GARMAKAN DIST. ABDUL GHAFOOR 45 30 0.52 a 374 45000 PARDAN AL Check Dam under 
SHAFOOR PANJGUR construction. 



MEKRAN KAHWRE2.b INVEwur 

LIST OF KAREZES BY DISTRICT/LOCATION 

TOTAL 

NAME OF 
FAREZIKAURJO LOCATION 

COMMAND 
NAME OF AREA 
MAJOR SHARE HOLDER (acres) 

AVERAGE 
NO.OF FLOW 

HANGAMS (cusecsl 

MAXIMUM ANNUAL 
FLOW FLOW 

(cusecs) (ac-ft) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

KAREZ RAHM DAD GARMAKAN DIST. 
PANJGUR 

RAIM DAD PARDAN UC Check dam under 
construction. 

KAREZ HAJI ISHAQ EARMAVAN DIST. 
PANJOUR 

HAJI ISHAQ PARDAN UC Check dam under 
construction. 

KAREZ HAJI MAZAR 6ARMAKAN DIST. 
PANJGUR 

MAZAR 45 30 0.69 0 502 5BOO0 PARDAN AL Check dam under 
construction. 

KAPEZ ZARKAAN GARMAKAN DIST. 
PANJGUR 

HAJI NIAZ AHMED PARDAN UC Check dam under 
construction. 

KORJO JUHILJD GARMAKAN DIST. 

PANJSUR 

LAL KHAN 30 24 1.00 a 724 25000 RAIHSHAN AL 

KORJO NOKJO GARMAIAN DIST. 
PANJOUR 

ISHAO 40 24 0.95 * 688 25000 RAI'HSHAN AL Infiltration gallery 
completed in 11/8. 

KORJO PIR BUKSH GARMAKAN DIST. 
PANJGUR 

HAJI FADIR 
MUHAMMAD 

30 24 30000 RAVHSHAN AL Infiltration gallery 
PC-I submitted in 

KAREZ MALANG GARMAKAN DIST. 
PANJGUR 

HAJI MALANG 25 20 0.14 0.37 101 50000 RAKHSHAN AL 

12/88. 

Construction of siphon 
underway. 

KORJD RASOOL BUX SARMAKAN DIST. 

PANJGUR 

RASDDL BUX 40 24 30000 RArHSHAN AL 

KAREZ SAGAI 

KALAT 

GICHK DIST. 

PANJGUR 

LAL BUKSH 17 20 0.16 * 132 38000 HALOOL AL 

VARE! UNRI GICHE DIST. 

PANJGUR 

ABDUL REHMAN 15 20 0.29 # 212 40000 IAUR ISSAR AL 

VAREZ JAWANTUK GICH)' DIST. 

PANJGUR 

NOOR AHMED 8 14 0.07 * 54 42000 JAWANTUK AL 

KAREZ BASHIRABAD GICHP DIST. 
PANJGUR 

BASHIR AHMED 6 14 DE 

KORJO JWANTUK GICHY DIST. 
PANJCUR 

ALI JAN 3 14 JWANTUK DE 1orjo has been Oead 
for many years. 

KAREZ WARASABAD ICHK DIST. 

PANJGUR 
MUHAMMAD WARAS 10 14 0.01 0 AL 



MEKRAN KARNLLib LNVLNIUKT
 

LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/KAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KAREZ EHUDABAD GICHK DIST. MUHAMMAD SAEED 18 14 0.12 * 87 35000 HALODL AL 
PANJSUR 

KAREZ SHAKRAQ GICHK DIST. GHULAM GADIR 9 15 0.01 * 4 45000 SHAKARAK AL 
PANJSUR 

KAREZ SARDAR SIR SICHK DIST. HAJI AMEER 9 14 0.05 • 36 38000 AL 
BALAND PANJGUR MUHAMMAD 

KAREZ KHWASTI GICHK DIST. KARIM BUKSH 11 21 0.34 * 245 63000 SORAP AL 
KAHAN PANJGUR 

KAREZ SHARIDABAD GICHK DIST. LAL BUX 10 18 0.09 # 67 36000 HALOOL AL 
PANJGUR 

KAREZ DILSAR GICHK DIST. LAL BUX 7 14 0.09 * 64 28000 HALOOL AL 
PANJGUR 

KAREZ KARGAI GODWARrO DIST. NOOR AHMED 15 16 0.10 * 72 32000 KARGAI KAUR AL 
PANJGUR 

KORJD CHUKLI 6OWARKO DIST. MULLA HASSAN 9 0.03 * 22 28000 CHUKLI KAUR AL 
PANJGUR 

KORJO OWARKO DIST. NAZEER AHMED B 0.03 * 22 20000 CHUKLI KAUR AL 
SAMAN-I-PIR PANJGUR 

KORJO KULLAN SOWARVO DIST. MURAD BUKSH 17 I8 0.13 * 96 36000 SORAP AL 
FANJGUR 

KORJO SORAP 6OWARKO DIST. ALl MUHAMMED 17 20 0.41 * 296 40000 SORAP AL 
PANJGUR 

KAREZ CHAMA6 BOWARKO DIST. MURAD BUX 19 20 0.15 4 109 40000 SORAP AL 
PANJSUR 

KAREZ KAHAN KAHAN ZANSI MURAD BUX 45 30 0.81 * 588 60000 RAKSHAN AL 
ZANGI DIST. PANJGUR 

KAREZ MURADABAD KAHAN ZANOI MURAD DUX 30 24 RAKHSHAN DE Kare: has been dead 
DIST. PANJGUR for B years. 

KAREZ NOKABAD KALAG DIST. MUHAMMAD JAN 16 22 0.12 # 87 40000 AL 
PANJGUR 

KAREZ KALAS DIST. MUHAMMAD IBRAHIM 16 28 0.43 * 310 50000 SIMSURI AL 



LIST OF KAREZES BY DISTRICT/LOCATION
 

NAME OF 
KAREZIKAURJO LOCATiON 

NAME OF 
MAJOR SHARE HOLDER 

COMMAND 
AREA 
(acres) 

NO.OF 
HANGAMS 

AVERAGE 
FLOW 

(cusecs) 

TOTAL 
MAXIMUM ANNUAL 

FLOW FLOW 
(cusecs) (ac-Ut) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

IBRAHIMABAD PANJEUR 

KAREZ MUHAMMAD 

KHAN ABAD 
EALAG DIST. 

PANJGUR 
KHUDA 

KHAN 

MUHAMMAD 16 2B 0.20 * 147 40000 SIMSURI AL 

KAREZ FADIRABAD KALAG DIST. 

PANJGUR 
FAQIR MUHAMMED 30 20 0.34 * 246 45000 SIMSURI AL 

KAREZ SAHIB KAHN tALAG DIST. 

PANJGUR 

OUR MUHAMMED 15 28 0.20 # 143 35000 SUHR KAUR AL 

KAREZ MIRABAD KALAG DIST. 

PANJUR 

AMIR BUKSH 19 28 0.03 a 25 56000 SUHR KAUR AL 

KAREZ KALAS KALAG DIST. 

PANJEUR 

ELLAHI BUX 30 25 0.34 * 246 62500 CHILL KAUR AL 

KAREZ KOHNEEN 
KALAG 

ALAS DIST. 
PANJGUR 

FAGIR MUHAMMED 40 25 0.30 * 220 48000 CHILL KAUR AL 

KAREZ HAJI 

REHMAN 
DAD KALAG DIST. 

PANJGUR 
DAD REHMAN 38 28 0.39 a 282 48000 AL 

KAREZ DALABAD KALAG DIST. 

PANJGUR 

HAJI ALl HUHAMMED 35 36 0.25 * 181 52000 AL 

KAREZ PANCHI KALAS DIST. 

PANJGUR 

SUL MUHAMMED 35 27 0.39 * 291 48000 AL 

KAREZ SIMSURI KALAS DIST. 

PANJGUR 

IDRAHIM 30 20 0.34 * 246 40000 AL 

KAREZ SHOUSABAD KHUDABDAN DIST. ABDUL RAHIM 

PANJGUR 

25 28 0.39 0.70 282 56000 NIWAN AL 

KAREZ MIR KETCHI KHUDAPDAN DIST. HAJI 
PANJGUR 

MUHAMMAD AYUB 30 28 0.75 1.09 543 56000 NIWAN AL Hand boring completed 
in 1117. Cnecl Dar 

under construction. 

KAREZ ALLAHABAD KHUDABDAN DIST. ABDUL KARIM 
PANJGUR 

30 24 0.35 * 253 49000 NIWAN AL 

KAREZ ALLAMAPAD KHUDABDAN DIST. SODFI 

PANJOUR 
DAD REHMAN 35 2B 0.45 * :26 49000 NIWAN AL 

KAREZ NOKABAD KHUDABDAN DIST. HAJI MUHAMMAD 
PANJGUR KARIM 

37 24 0.98 # 710 48000 NIWAN AL Check Dam uncer 
construction. 

"I-. 



LIST OF KAREZES BY DISTRICT/LOCATION
 

NAME OF 
KAREZ/KAURJO LOCATION 

COMMAND 
NAME OF AREA 
MAJOR SHARE HOLDER (acres) 

NO.OF 
HANGAMS 

AVERAGE 
FLOW 

(cusecs) 

TOTAL 
MAXIMUM ANNUAL 

FLOW FLOW 
(cusecs) (ac-ft) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

KAREZ DNULL KHUDAPDAN DIST. RASOOL BUESH 
PANJGUR 

is 29 0.50 1.17 362 59000 NIWAN AL Karez was completed 
two years ago. 

KAREZ LALABAD KHUDABDAN DIST. MOULVI 
PANJGUR 

ABDULLAH 35 25 0.97 1.45 706 50000 NIWAN AL Check Dam under 
construction. 

KAREZ FAIZABAD KHUDABDAN DIST. 

PANJOUR 

ABDUL RAHIM 35 25 0.66 t 478 60000 NIWAN AL 

KORJO KAHILAN KHUDABDAN DIST. 

PANJOUR 

MURAD BUX 35 le 0.06 9 43 20000 RAKHSHAN/PARDAN AL 

KORJO MALIKAEAD KHUDABDAN DIST. 

PANJGUR 

DAWAR HASAN 29 22 0.20 * 145 25000 RAKHSHAN AL 

KORJO SHERABAD KHUDAFDAN DIST. 

PANJOUR 

TAJ MUHAMMAD 25 22 0.65 * 471 30000 RAVHSHAN AL 

KORJO JUHILJO KHUDABDAN DIST. 
PANJGUR 

M. KARIM 35 24 0.39 0.89 262 20000 RAKSHAN AL 

KORJO NOKAN JO rHUDABDAN DIST. 

PANJGUR 

MUHAMMAD BUKSH 29 24 0.85 * 615 25000 RAKHSHAN AL 

KORJO PAKISTAN KHUDAPDAN DIST. 

PANJGUR 
KARIM BUKSH 39 24 1.30 * 940 30000 RAKHSHAN AL 

KORJO SHAKRO KHUDABDAN DIST. 

PANJ3UR 
NAJI SHULAM JAN 40 25 1.20 # 869 25000 RAKHSHAN AL 

KAREZ KULLAN KHUDABDAN DIST. 
PANJGUR 

HAJI MUHAMMAD 
KARIM 

35 24 0.75 1.93 543 RAKHSHAN AL Construction of 
underway. 

siphon 

KAREZ NOKEY 
KAHAN 

HUDABDAN DIST. 
PANJGUR 

LAL MUHAMMAD 45 24 0.25 0.71 191 48000 NIWAN AL Hand boring completed 
in 11/87. Check Dam 
under construction. 

KAREZ KHUDABDAN KHUDABDAN DIST. DAD REHMAN 

PANJOUR 
40 24 0.73 * 529 50000 RAKHSHAN AL 

KORJO NIAZABAD KHUDABDAN DIST. 

PANJOUR 
NIAZ AHMED 45 24 1.40 2.12 1015 48000 NIWAN AL 

KAREZ FAIZ JAN KHUDABDAN DIST. 

PANJGUR 

FAIZ MUHAMMAD 30 24 0.46 0.66 333 4a000 NIWAN AL 
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NAME OF 
KAPEZ/KAURJO LOCATION 

COMMAND 
NAME OF AREA 
MAJOR SHARE HOLDER (acres) 

NO.OF 
HANGAMS 

AVERAGE 
FLOW 

(cusecs) 
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MAXIMUM ANNUAL 

FLOW FLOW 
(cusecs) (ac-ft) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

KORJO NOKJO KHUDAFDAN DIST. ABDUL RAHIM 

PANJGUR 
38 20 0.34 246 20000 RAKSHAN AL 

KAREZ FAGIRABAD FANCHI KAHAN 

DIST. PANJGUR 

FAGIR MUHAMMAD 45 28 0.79 * 571 56000 BAGDAR AL 

KAREZ PHULLABAD PANCHI KAHAN 

DIST. FANJGUR 

GHULAM JAN 40 24 0.21 * 150 48000 BAGDAR AL 

KAREZ GADIRABAD PANCHI KAHAN 

DIST. PANJGUR 

DIN JAN 30 24 0.33 * 235 4800 BAGODAR AL 

KAREZ KUMBAK PROOM DIST. 
PANJ6UR 

GHULAM NABI 40 28 0.21 * 149 70000 KUMBAK AL Channel lining 
proposed. PC-I 

KAREZ NAEEMABAD PROOM DIST. 
PANJGUR 

HAJI NAEEM 45 28 50000 KUMBAK AL 

submitted. 

Siphon and channel 
lininG proposed. PC-I 

KAREZ IRAQI 

KAREZ QADIRABAD 

PROOM DIST. 
PANJGUR 

PRDOM DIST. 

PANJGUR 

SHULAM NADI 

OADIR BUKSH 

28 UC 

DE 

submitted. 

Construction of karez 
is almost completed. 

KAREZ tARADI PROOM DIST. 

PANJOUR 

KAHUDA A. HAKIM 
DE 

KAREZ ALLAHABAD PROOM DIST. 
PANJGUR 

KAREZ SHARIBABAD PROOM DIST. 
PANJGUR 

HAJI NAEEM 

HAJI MUHAMMAD 
HASAN 

29 

30 

25 

25 

0.53 

0.45 

0 

* 

386 

326 

62000 

56000 HUKANI 

AL 

AL 

Channel lining 
underway. 

Pipeline in deep 
cnannel is proposed. 

KAREZ SAMSURI SAMSURI DIST. 

PANJGUR 

MUHAMMAD IBRAHIM 16 22 0.12 # 64 40000 SIMSURI AL 

KAREZ ATTABAD 

KAREZ HABIBABAD 

SARAWAK DIST. 
PANJEUR 

SARAWAK DIST. 

PANJGUR 

ATTA UP REHMAN 

GUL MUHAMMAD 

20 

15 

24 

24 

0.61 

0.98 0 

0.7B 442 

713 

60000 

60000 

SURAP/RAKHSHAN 

SURAP/RAKHSHAN 

AL 

AL 

Three siphons 
constructed in OI/BE. 

KAREZ 

ABDULLAHAPAD 

SIRI KORAN 

DIST. PANJGUR 

MOULVI MUHAMMAD 

SAEED 

45 28 1.20 1 869 56000 RAKHSHAN AL 



LIST OF KAREZES BY DISTRICT/LOCATION 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/KAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KAREZ TAKHAN SIRI KORAN HAJI GHULAM NABI 71 S 28 0.70 1.00 507 56000 RAKHSHAN AL Infiltration Gallery 
DIST. PANJGUR completed in 01/86. 

KORJO LUNDO SIRI KORAN HAJI 1. SHARIF 40 28 DE 
DIST. PANJGUR 

KAREZ KALAS NO.2 SIRI KORAN EHULAM RAOOL 38 30 0.24 * 174 50000 RAKHSHAN AL 
DIST. PANJGUR 

KAREZ KARIMABAD SIRI KORAN MIR KARIM JAN 45 24 0.24 0.72 173 59000 RAKHSHAN AL 
DIST. PANJGUR 

KAREZ SHARIBABAD SIRI KORAN HAJI AL! MUHAMMAD 45 30 1.24 * B98 50000 RAKHSHAN AL 
DIST. PANJGUR 

KAREZ KALAG NO.1 SIRI KORAN HAJI ALl AHMED 35 30 0.29 * 207 50000 RAKHSHAN AL Siphon proposed. 
DIST. PANJGUR 

KAREZ HASANABAD SIRl KORAN MUHAMMAD AL! 3B 24 0.35 # 253 46000 RAKHSHAN AL 
DIST. PANJGUR 

KAREZ KNUDABAD SORDO DIST. MUHAMMAD KARIM 45 24 0.94 1.31 661 56000 PARWAN AL Channel lining 
PANJGUR completed in 11/87. 

Check Dae under 
construction. 

KAREZ SORDO DIST. MIR IBRAHIM KHAN 35 24 0.98 * 709 55000 PARWAN AL 
IBRAHIMABAD PANJGUR 

KAREZ FAQIRABAD SORDO DIST. HAJI FADIR 30 21 1.32 * 956 6Z000 PARWAN AL 
PANJGUR MUHAMMAD 

KAREZ NAKAM SORDO DIST. MIR ANYATULLAH 40 24 0.64 PARWAN DE Infiltration gallery 
PANJGUR completed in 0118E.

Hand Boring cotpleted 

in 11/7. Check Dam 
under construction. 

KAREZ SUBEDAR G. SORDO DIST. SUBEDAR 6HULAM 24 UC 
RASOOL PANJSUR RASOOL 

KAREZ KALLAN SORDO DIST. SARDAR SURBULAND 40 24 1.57 # 1136 58000 RAKHSHAN AL Siphon constructed in 
PANJGUR 0:/Be. 

KAREZ ISLAMABAD TASP DIST. MUHAMMAD ISLAM 45 27 0.76 * 550 45000 PISCOL AL 
PANJGUR 
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LIST OF VAREZES BY DISTRICT/LOCATION
 

NAME OF 
KAREZ/PlAURJO LOCATION 

NAME OF 
MAJOR SHARE HOLDER 

COMMAND 
AREA 
(acres) 

NO.OF 
HANGAMS 

AVERAGE 
FLOW 

(cusecs) 

TOTAL 
MAXIMUM ANNUAL ANNUAL 

FLOW FLOW MAINT. 
(cusecs) (ac-ft) COST NAME OF NULLAH 

KAREZ 
STATUS REMARKS 

KAREZ IOGALABAD TASP DIST. 
PANJGUR 

" MUHAMMAD ISLAM 30 27 0.45 * 326 50000 PISCOL AL 

KAREZ GUNKI TASP DIST. 
PANJGUR 

NAZEER A ?1ED 45 28 0.95 * 628 45000 PISCOL AL 

KAREZ 
MAZDOORABAD 

TASP DIST. 
FANJGUR 

HAJI SHER MUHAMMAD 40 28 0.70 * 507 56000 PISCOL AL 

KAREZ SAR KOHAN 7ASP DIST. 
PANJOUR 

MUHAMMAD JAN 25 28 0.35 * 253 46000 PISCOL AL 

KAREZ SHAKRI 
KAHAN 

TASP DIST. 
PANJGUR 

HAJI MAULA BUKSH 30 33 0.45 # 326 49000 PISCOL AL 

KAREZ SHARIBABAD TASP DIST. 
PANJGUR 

GHULAM MUHAMMED 35 28 0.36 0.60 261 56000 PISCOL AL 

KAREZ ALAMABAD IASP DIST. 
PANJGUR 

OAZI ALAM 40 28 0.79 * 572 60000 PISCOL AL 

KAREZ FAGIRABAD TASP DIST. 
PANJOUR 

HAJI PIR JAN 50 28 1.00 # 724 64000 PISCOL AL 

KAREZ AIN 
ZARKAAN 

TASP DIST. 
PANJGUR 

HAJI ISLAM 35 29 0.35 # 253 45000 PISCOL AL 

KAREZ NAWAZABAD TASP DIST. 
PANJOUR 

PIR JAN 25 24 PISCOL DE 

KAREZ MOMANABAD TASP DIST. 
PANJGUR 

BAB JAN 45 28 1.00 * 724 PISCOL AL 

KAREZ MUSLIMABAD TASP DIST. 
PANJOUR 

MUHAMMAD ISLAM 50 28 1.00 * 724 5b000 PISCOL BE 

KAREZ NOKEEN 
KOHAN 

TASP DIST. 
PANJGUR 

MUHAMMAD ASLAM 30 29 0.35 * 253 40000 PISCOL AL Hand Bering completed 
in 11/87. 

KAREZ SHER 
MUHAMMAD 

TASP DIST. 
PANJGUR 

SHER MUHAMMAD 35 28 0.30 # 220 56000 PISCOL AL 

KAREZ KHUDABAD TASP DIST. 
FANJGUR 

DOCTOR PIR JAN 38 28 0.36 * 261 45000 PISCOL AL 

KAREZ KHUDAPAD TASP DIST. MUHAMMAD KARIM 46 25 0.36 * 259 52000 PISCOL AL Check Dam under 
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LIST OF KAREZES BY DISTRICT/LOCATION 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/KAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

PANJGUR construction. 

KAREZ ALLAHABAD TASP DIST. MUHAMMAD AZIM 55 0.98 1.34 710 46000 PISCOL AL 
FAN3GUR 

KORJO SAR HULAMB TASP DIST. HABIB ULLAH 65 33 2.30 * 1665 30000 RAKHSHAN AL 
PANJGUR 

KORJO HAASALASAD TASP DIST. MUHAMMAD IDBAL 45 25 1.10 f 796 30000 RAKHSHAN AL 
PANJGUR 

KAREZ PIRABAD TASP DIST. HAJI PIR JAN 47 28 1.00 f 724 61600 PISCOL AL 
PANJGUR 

KAREZ CHAMAG TASP DIST. ALI JAN 35 26 0.50 * 362 50000 RAKSHAN AL 
PANJGUR 

KAREZ NAZEERABAD TASP DIST. NAZEER AHMED 30 24 DE rarez dried up 8 years 
PANJGUR ago. 

KAREZ TASP DIST. MADBOOL AHMED UC Kare: is under 
MAQBOOLABAD PANJGUR construction. 

KAREZ ALLAHABAD TASP DIST. ALLAH BUKSH 35 24 0.31 * 222 45000 PISCOL AL 
PANJOUR 

KAREZ PEERI TASP DIST. MUHAMMAD ASHRAF 20 25 DE 
KAHAN PANJGUR 

KAREZ JOVAANABAD TASF DIST. LAL BUKSH 55 28 1.10 # 796 65000 PISCOL AL 
PANJGUR 

KAREZ AHMEDABAD WASHBUD 01ST. MUHAMMAD SAEED 25 24 0.50 0.69 362 PARDAN AL Check Dam unoer 
PANJGUR construction. 

KAREZ SAMUNDAR WASHBUD DIST. GAZI ABDULLAH 50 26 1.00 0 724 60000 PARDAN AL 
KHAN FANJOUR 

KAREZ AHMEDABAO WASHBUD DIST. HAJI MALANG 50 22 0.68 # 489 55000 PARDAN AL Check Bar under 
PANJGUR construction. 

KAREZ SARIABAD WASHBUD DIST. PIR BUX 35 22 0.31 * 224 49000 PARDAN AL Check Dam under 
PANJGUR construction. 

KAREZ DOSTABAD WASHBUD DIST. HAJI DOST MUHAMMAD 50 32 1.00 * 724 60000 PARDAN AL 
PANJOUR 
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LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAL 
COMMAND AVERAGE MAXlMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/VAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KAREZ NOORABAD WASHFU8 DIST. MOOR MUHAMMAD 119 $ 24 1.11 * 804 58000 PARDAN AL Siphon completed in 
PANJGUR v6/8E. Check Dam under 

construction. 

KAREZ PAFIMABAD WASHPUD DIST. HAJI KARIM BUKSH 35 22 0.21 * 151 52000 PARDAN AL 
PANJGUR 

KAREZ QAZIABAD WASHPUD DIST. IBRAHIM 45 26 0.41 # 293 56000 PARDAN AL Check Das under 
PANJGUR construction. 

KAREZ SHAFIABAD WASHBUD DIST. SHAFI MUHAMMAD 50 24 0.88 * 634 60000 PARDAN AL Construction of 
FANJOUR siphon, and channel 

lining corpleted in 
05/19. Check Dam under 
construction. 

KAREZ SHOUSABAD WASHFUO DIST. 50 24 0.44 1.02 316 60000 PARDAN AL Siphon completed in 
PANJOUR O6/EB. Check dam under 

construction. 

KAREZ WASHPUD WASHBUD DIST. MULLA A. GHAFOOR 55 32 0.85 0 615 64000 PARDAN AL 
PANJOUR 

KAREZ ALI ABDUL WASHFUD DIST. ALI JAN 24 0.20 * 148 48000 PARDAN AL 
REHMAN PANJGUR 

KORJO WASHBUD WASHPUD DIST. A. WAHID 30 20 RAKHSHAN DE Koric has beer, dead 
PANJGUR for many years. 

KAREZ HAPIPABAD WASHBUD DIST. SUL MUHAMMED 15 24 0.99 * 715 60000 RAFHSHAN AL 
FANJGUR 

KAREZ HAJI MOOR WASHBUD DIST. HAJI MOOR ELLAHI 40 22 1.41 * 1019 52000 SORGAN AL 
ELLAHI FANJGUR 

KAREZ BAISHAM WASHBUD DIST. SURBULAND 40 24 DE Kare: has been dead 
FANJGUR for rany years. 

KAREZ KHUDABAD WASHBUD DIST. HAMEED 50 24 0.59 0 425 60000 PARDAN AL Siphon constructed in 
PANJGUR 11/87. 

KORJO KARIMABAD WASHBUD DIST. ABDUL KARIM 35 24 0.23 # 164 20000 RAKHSHAN AL 
PANJBUR 

KAREZ SULABAD ZAINDEN DAZ SUL MUHAMMAD 30 24 0.75 # 543 60000 SOFOAN AL 
DIST. FANJEUR 
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LIST OF .AREZES BY DISTRICT/LOCATION 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/KAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

VAREZ ZAINDEN ZAINDEN DAZ SHULAM NABI 45 16 0.72 0.Bl 521 SOREAN AL Siphon constructed in 
DAZ DIST. PANJGUR Ot1BB. 

KAREZ HAFTARI ABSAR DIST. RAIS MUSA* 100 28 KECH DE Mechanical Drilling 

TUPBAT completed to 150 ft 
unsuccessfully. 

KAREZ IZZAT ABSAR DIST. HAJI MUHAMMAD 70 14 KECH DE Kare: has been 
TURBAT USMAN abandoned. 

KAPEZ CHORUK ABSAR DIST. HAJI MUHAMMAD 65 14 KECH DE Kare: has been 
TURBAT LUOMAN abandoned. 

VAREZ JOLAIGAN ABSAR DIST. MIR ABDUL NABI 65 14 KECH DE Kare: has been 
TURBAT abandoned. 

KAREZ SHAIKHAN PAHMAN DIST. MIR SHULAM RASOOL 56 14 0.20 # 145 62000 ROTUG AL Mechanical Drilling 
TURBAT completed to 150 it 

unsuccessfully. 

KAREZ BAHMAN PAHMAN DIST. MIR DASIM 65 14 0.20 # 145 56000 ROTUS AL 
TURBAT 

KAREZ ASSA BALNIGOR DIST. ASSA 10 14 0.05 36 14000 KASHAP AL 
TURBAT 

KAREZ SORAGI BALNISOR DIST. HAJI SAIBON 13 14 0.03 # 22 19600 KASHAP AL 
TURBAT 

KAREZ KALSAR BALNIGOR DIST. MADYAN 12 14 0.08 0 58 16300 KALSAR AL 
TURBAT 

KAREZ JAMAK BALNIGOR DIST. HAJI HAKIM 15 14 0.02 # 14 14000 KASHAP AL 
TURBAT 

KAREZ ABDUL BALNIGOR DIST. ABDUL GHAFFOOR 13 14 0.05 * 36 16800 KASHAP AL 
SHAFFOOR TURBAT 

KAREZ KASHAP BALNIGOR DIST. SYED MOHAMMAD 15 14 0.07 # 51 lbO0 KASHAP AL 
TURBAT 

KAREZ GRIMPUKI BALNIGOR DIST. HAJI MUHAMMAD 12 14 0.05 0 36 18200 KASHAP AL 
TURBAT KARIM 

KAREZ ABDUL BALNIGOR DIST. ABDUL KARIM 14 14 0.05 0 36 19600 KASHAP AL 
KARIM TURBAT 
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TOTAL 

COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF 
KAREZ/KAURJO LOCATION 

NAME OF AREA 
MAJOR SHARE HOLDER (acres) 

NO.OF FLOW 
HANGAMS (cusecs) 

FLOW FLOW 
(cusecs) (ac ft) 

MAINT. 
COST NAME OF NULLAH 

KAREZ 
STATUS REMARKS 

KAREZ KALCHAT BALNIGOR DIST. SHIDAD 13 14 0.03 * 22 18200 KASHAP AL 

TURBAT 

KAREZ JAMAK BALNIGDOR DIST. MUHAMMAD JAN 15 14 0.03 * 22 21000 AL 

TURBAT 

KORJO KALSAR BALNIGDOR DIST. ABDUL SAFFOOR 16 14 0.05 * 36 19200 KALSAR AL 

TURBAT 

KAREZ SOHRAG BALNISOR DIST. MIR ASHRAF 30 17 0.25 * 161 40000 AL 

TURBAT 

KORJO HUSKAI BULEDA DIST. KHUDA ESSA 75 AL 

TURBAT 

KAREZ FAROOQABAD BULEDA DIST. 
TURBAT 

MUHAMMAD BALUCH 65 16 0.80 1.50 579 SIMSURI AL Siphon and channel 
lining underway. 

KAREZ JALILABAD BULEDA DIST. 
TURPAT 

HAJI JEHANSIR 64 26 0.90 1.65 652 56000 RUNGUN AL Construction of 
underway. 

siphon 

KORJO SOD BULEDA DIST. 100 AL 

TURBAT 

KAREZ SHAMA BULEDA DIST. 75 AL 

RASHID MALIK TURBAT 

KAREZ SHAMA BULEDA DIST. 100 AL 

BARATI TURBAT 

KORJO KORAM BULEDA DIST. HAYDAR 75 AL 

TURBAT 

KAREZ SDRAG BULEDA DIST. 100 AL 

TURBAT 

KAREZ BASHIRABAD BULEDA DIST. AL 

TURBAT 

KAREZ FATEHABAD BULECA DIST. 
TURBAT 

FATES MUHAMMAD AL Mechanic Drilling 
contracted. 

KAREZ SHARIBABAD BULEDA DIST. ABDUL SAMAD 64 28 1.00 1.70 724 RUNDAN AL Siphon construction 

TURBAT 
uncerway. 

KAREZ SILLI BULEDA DIST. MUNSHI MUHAMMAD 45 14 0.60 # 579 75000 BILLI AL 
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TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL RNNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
EAREZ/KAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

TURBAT 

KAREZ KALATU BULEDA DIST. ELAHI BUKSH 75 28 1.09 1 789 56000 RUNSAN AL Construction of siphon 
TURBAT underway. 

KORJ0O BIT BULEDA BIT SYEP MUHAMMAD 946 104 2.90 * 2100 30000 GISHKAUR AL 
DIST. TURBAT 

KAREZ BIT JOS BULEDA BIT 100 AL 
SARDAN DIST. TURBAT 

KAREZ SHAIDA BULEDA CHIB AYUB JAN 75 14 1.00 a 724 58000 AL Mechanical Drilling 
DIST. TURBAT underway. 

KORJO CHIB BULEDA CHIB MUHAMMAD UMER 393 29 0.34 * 243 35000 GISHKAUR AL 
DIST. TURBAT 

KORJO KOSHK BULEDA KOSHK MIR MAZAR 600 4.89 * 3540 Z0000 KISHKAUR AL 
DIST. TURBAT 

KORJO MIRABAD BULEDA KOSHK MIR MAZAR 100 1.26 # 927 25000 KISHKAUR AL 
DIST. TURBAT 

KAREZ BALUCHABAD PULEDA MENAZ OIL MURAD 100 AL 
DIST. TURBAT 

KAREZ GELAWAN BULEDA MENAZ 100 AL 
DIST. TURBAT 

KAREZ MUSLIMABAD BULEDA MENAZ IMAM BUKSH 6o 16 0.37 0.80 269 59000 AL Construction of siphon 
DIST. TURBAT and channel lining 

underwa'y. 

KORJO MENAZ BULEDA MENAZ HAJI JAHANGIR 190 2B KISHKAUR DE Ko-jo has been dead 
DIST. TURBAT for many years. 

KAREZ RAHIMABAD BULEDA SEEKI HAJI JAHANBIR 75 28 RUNGAN UC 
DIST. TURBAT 

KORJO SULLO BULEDA SULLO SALEH MUHAMMAD 191 28 0.31 * 224 30000 KISHKAUR AL 
DIST. TURBAT 

KAREZ TAJ BAREAN BULEDA ZAMUPAN rIR ABDUR RAHMAN 100 AL 
DIST. TURBAT 

KOJO JAN MALIK BULEDA ZAMURAN RASOOL BUX 6 14 0.02 * 14 7000 SUKI KAUR AL 
DIST. TURBAT 



MEKKAHN A-R1Lt 

LIST OF VAREZES BY DISTRICT/LOCATION
 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
YAREZ/IAURJO LOCATIJN MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) lac-ft) COST NAME OF NULLAH STATUS REMARKS 

KORJO VHAIRABAD BULEDA ZAMURAN LAL MUHAMMAD 4 14 0.10 * 72 000 KHAIRABAD AL 
DIST. TURBAT 

KORJ5 DAGARO BULEDA ZAMURAN LAL MUHAMMAD 3 0.9o f 652 6000 KUNARDAN AL 
DIST. TURBAT 

KORJO GITAN BULEDA ZAMURAN MUHAMMAD UMMER 4 14 0.09 # 65 10000 GITAN KAUR AL 
DIST. TURBAT 

KORJO GARBUN BULEDA ZAMURAN LAL MUHAMMAD 8 14 0.30 * 217 15000 GARBUN AL 
DIST. TURBAT 

KORJO SARZA BULEDA ZAMURAN MUHAMMAD UMER 5 14 0.08 * 5s 5000 GITAN AL 
DIST. TURBAT 

KORJO SIAGISI BULEDA ZAMURAN B 14 0.16 * 130 15000 SIAGISI AL 
DIST. TURBAT 

KORJO TAHDIM BULEDA ZAMURAN FAZAL KARIM 4 14 0.08 * 58 8000 TAHDZM KAUR AL 
DIST. TURBAT 

VORJO ABDUL PULEDA ZAMURAN ABDUL KARIM 16 8 0.10 * 579 10000 NAGI KAUR AL 
KARIM NAG DIST. 

TURBAT 

KAREZ NAG BULEDA ZAMURAN APDUL VARIM 28 14 0.10 * 72 30000 NAGI KAUR AL 
NAG DIST. 
TURBAT 

KAREZ BANDGAH DASHT DIST. KHALID JAN (NAWAB) DE 
TURBAT 

KAREZ DEGARI 
KAHAN 

DEGARI KAHAN 
DIST. TURBAT 

MULLA MUHAMMED 70 14 0.30 0 217 62000 KECH/DOZZANI AL 

KAREZ MAZARI DEGARI KAHAN ALl AHMED 75 14 0.02 * 14 64000 :ECH/DOZZANI SHEEP AL 
KAHAN DIST. TURBAT 

KAREZ HAMZABAD GASHTANG DIST. MIR BAHRAM 65 14 0.22 * 159 50000 KECH/ROTUG AL 
TURBAT 

KAREZ PIRKI GASHTANG DIST. MIR BAHRAM 65 14 0.34 * 246 50000 KECHIROTUG AL 
TURBAT 

KAREZ RAZAI GINNA DIST. 
TURBAT 

LAL JAN 56 14 0.65 * 471 48000 DOZZANI SHEEP AL Hand boring completed 
in Dec. 87. 



02120189 

MEKRAN KAREZES INVENTORY 

LIST OF KAREZES BY DISTRICT/LOCATION 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/KAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (Cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KORJO GINNA EINNA DIST. MIR DAD MUHAMMAD 999 120 1.50 * 1066 30000 KECH AL 
TUREAT 

KAREZ SHAKARABAD GINNA DIST. LAL JAN 25 14 2.60 * 1882 63000 KECH/DOZZANI SHEEP AL 
TURBAT 

KAREZ PHULLANI GINNA DIST. 
TURBAT 

MIR ABDUR RAHIM 130 28 2.00 * 1448 84000 KECH/DDZZANI SHEEP AL Mechanical Drilling 
coepleted to 150 ft 
unsuccessfully. 

KAREZ FATEH ALI GINNA DIST. ABDUL RAHIM 60 14 1.50 * 1086 64000 AL Contracted for 
TURBAT Mechanical Drilling. 

KAREZ NAZIRABAD GINNA DIST. 
TURBAT 

ABDUL RAHIM 14 0.35 * 253 DOZZANI SHEEP AL Yare: has been newly 
constructed. 

KAREZ 8001 GOl DIST. MIR RAHIM BUKSH 56 14 1.00 * 724 64000 SHARMA/GHETTY AL 
TURBAT 

KAREZ BOKDAN SOLOAN DIST. GAJEYAN 70 14 SORAP DE Kare: has been dead 
TURBAT for 4 years. 

KAREZ CHURRUK GOODAN DIST. 
TURBAT 

YAR MUHAMMAD 56 14 SORAP DE Karez has been dead 
for 4 years. 

KAREZ PERR:K 500AN DIST. MURAD JAN 56 14 SORAP DE Kare: has been dead 
TURBAT for 4 years. 

KAREZ MALANBI BOWARKOP DIST. MIR BIJJAR 15 4 0.04 29 25000 AL 
TURBAT 

KAREZ FAQIRABAD GOWARKOP DIST. MUHAMMAD YAOUB 10 4 0.02 14 25000 AL 
TURBAT 

KAREZ LANJI G0WARIOP DIST. BAHADIN 20 4 0.05 36 25000 AL 
TURBAT 

KAREZ CHARUK GOWAFO?:P DIST. DILJAN 15 4 0.01 7 20000 AL 
TURBAT 

KAREZ SARI SHAHR GOWARKOP DIST. ESSA 16 4 0.03 22 20000 AL 
TURBAT 

KAREZ BRAP GOWARKOP DIST. DOSTEEN 16 4 0.06 5B 15000 AL 
TURBAT 



02/20189 

MEKRAN KAREZES INVENTORY
 

LIST OF FAREZES BY DISTRICT/LOCATION
 

NAME OF 
rAREZ/KAURJO LOCATION 

COMMAND 
NAME OF AREA 
MAJOR SHARE HOLDER (acres) 

AVERAGE 
NO.OF FLOW 

HANGAMS (cusecs) 

TOTAL 
MAXIMUM ANNUAL 

FLOW FLOW 
(cusecs) (ac-ft) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
?AAEZ 
STATUS REMARKS 

KAREZ MASHKAY GOWARKOP DIST. GHULAM MUHAMMAD 10 4 0.01 # 11 20000 AL 
TURBAT 

KAREZ SHAH MACHI G0WARKOP DIST. SARDU 4 0.01 * a 15000 AL 
TURBAT 

KAREZ MAHORI SOWARKOP DIST.
TURBAT OIL JAN 10 4 DE 

KAREZ NIAMI 

KALAS 

GOWARAOP DIST. 
TURBAT 

MOHIBULLAH 12 4 
DE 

KAREZ NOKEEN 

SHER 

GOWARKOP DIST. 

TURBAT 

ALI MUHAMMAD i 4 0.01 * 7 25000 AL 

KAREZ SOLANI GOWARYOP DIST. NOOR MUHAMMAD 16 4 0.09 0 64 15000 AL 
TURBAT 

KAREZ GODAR HEROONK DIST. OUR MUHAMMAD 45 15 0.05 * 36 30000 AL 
TURBAT 

KAREZ TOGD HEROONK DIST. YAR MUHAMMAD 56 16 0.75 * 543 4BOO0 AL 
TURBAT 

KAREZ MONO HEROONK 

TURBAT 

DIST. OUR MUHAMMAD 56 14 0.65 * 471 45000 AL 

KORJD HERUNy. HEROONK DIST. OUR MUHAMMAD 45 14 0.35 * 253 40000 AL 
TURBAT 

KAREZ MULA ESSA HOSHAB DIT5. HAIDER 56 28 1.10 * 796 45000 KECH AL 
TURBAT 

KAREZ RAMZAN HOSHAP DIST. RAMZAN 25 14 0.25 # 181 o5000VECH AL 
TURBAT 

KAREZ KHAIRULLAH HOSHAB 

TUFBAT 

DIST. KHAIRULLAH 42 14 0.39 * 285 35000 KECH/SDRAP AL 

KAREZ MULA 

BARY AT 

HOSHAB DIST. 

TUREAT 

MULA BARKAT 42 14 0.35 * 253 45000 AL 

KAREZ MULA HABIB HOSHAB DIST. MULA HABIB 42 14 0.30 * 217 45000 AL 
TURBAT 

KAREZ PHULLABAD HOSHAB DIST. MIR MAOSOOD 70 16 1.50 s 1086 64000 AL Construction of 



02120/89 
MEKRAN KAREZES INVENTORY 

LIST OF KAREZES BY DISTRICT/LOCATION 

TOTAL 

NAME OF 
KAREZ/KAURJO LOCATION 

NAME OF 
MAJOR SHARE HOLDER 

COMMAND 
AREA 
(acres) 

NO.OF 
HANSAMS 

AVERAGE 
FLOW 

(cusecs) 

MAXIMUM ANNUAL ANNUAL 
FLOW FLOW MAINT. 

(cusecs) (ac-ft) COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

TURBAT Infiltration Gallery 
and Siphon in 
progress. 

KAREZ HOTABAD HOTABAD DIST. 
TURBAT 

MIR ANYATULLAH 100 14 3.20 * 2317 50000 INGIRKAN/RODAN AL Mechanical Drilling 
completed to 150 ft 

unsuccessfully. 

KAREZ JUSAK JUSAP: DIST. HAJI MUHAMMAD 100 14 SHAHWANI DE Check Dams constructed 
TURBAT USMAN in 07/87 and 06/88. 

Karez has been 
abandoned for many 
years. 

KAREZ USMANABAD JUSAK DIST. HAJI MUHAMMAD 100 14 MISKEEN/SHAHWANI DE ?are: has been 
TURBAT USMAN abandoned. 

KAREZ KAISAK KAISAK DIST. MIR ABDUL 6HAFAR 35 14 0.22 0.43 159 39000 KAISAK AL Flow rates are based 
TURFAT on readings taken 

during 4186.6/86. 
Karez "as extended in 
July 86. 

KAREZ HITAN KAISAK DIST. TURBAT 15 14 45000 AL Contracted for 
TURBAT Mechanical Drilling. 

KAREZ CHAMAG KAISAK DIST. SYED MUHAMMAD 35 14 KAISAK KAUR DE Kare: has been dead 
TURBAT for some time. 

Mechanical Drilling 

completed 
unsuccessfully 12/BB 
at 150 ft. 

KAREZ HAITAN KAISAK DIST. SHULAM NABI 25 14 0.09 * 58 45000 KAISAK AL 
TURBAT 

KAREZ SAADABAD KALATUK DIST. 
TURBAT 

MUHAMMAD UMER 145 28 0.90 2.30 652 9OO0 GARUK AL Siphon and channel 
lining completed in 

04/88. 

KAREZ NOK KAHAN VALATUK DIST. ALI AHMED 85 14 0.50 * 362 60200 GARUK AL 
TURBAT 

KAREZ ALLAH BAHT KALATUr D1ST. BAHRAM 45 14 0.56 * 405 48000 GARUK 
 AL Siphon completed.
 
TURBAT
 



OZ1201189 
MEKRAN KAREZES INVENTORY 

LIST OF IKAREZES BY DISTRICT/LOCATION 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. IAREZ 
YAREZ/AURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) Icusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KAREZ PHULLABAD KALATUK DIST. RASOOL BUKSH 56 14 0.65 # 471 48000 GARUK AL Hand Poring completed 
TURBAT in 12/67. 

KAREZ SAIPON kALATUK SAIBON MIR MUHAMMAD 70 14 0.50 * 362 75000 SARUK/SHARMA/GHETTY AL Mechanical Drilling 
DIST. TURBAT HASSAN Completed to 150 ft 

unsuccessfully. 

KAREZ ISTELLABAD KALLAG DIST. SHULAM HABIB 81 $ 14 0.79 1.59 573 56000 ZANKANI AL Flow rates are based 
TURBAT on readings taken 

during 1986-8. 
Consumtive Use of 
kare: water is 7.76 
acre-ft/acre. 
Check Dac completed. 

KAREZ FAQIRABAD VALLAG DIST. SHAH MEHRAB 150 14 ZANKANI DE Check Dar completed. 
TURBAT 

KAREZ SOHRANI KALLAS DIST. LAL JAN 130 S 28 1.31 2.22 951 84000 ZANKANI AL Flow rates are based 
TURBAT on readings taken 

during 19E&-8B. 
Hand Poring coepleted 
in June 87. Mechanical 
Drilling coepleted 
successfully at 150 
ft. 
Consutive Use of 
kare: water is 7.51 
acre-ft/acre. 
Check Dam completed. 

KAREZ UGETABAD KALLAG DIST. SULEMAN 59 $ 14 0.70 1.33 507 56000 ZANKANI AL Flow rates a'e based 
TURBAT on reairgs taven 

auring !92E-EE. 
Iare: was extended in 
July 66. A sichon was 

corpletej on 06/67. 
Consuetive Use of 
$,are: water 15 9.47 
acre-ft/acre. 
Checi Dap completed. 

KAREZ KIKIN KIKIN DIST. KHUDA IBRAHIM 40 14 0.03 22 KIKIN rAUR AL 
TURBAT 

KAREZ SHOWAKI KIKIN DIST. SUM SHAD 30 14 KIKIN KAUR DE 



MEIKNAN KAREIE5WTRVEXTU~T 

LIST OF KAREZES BY DISTRICT/LOCATION 

NAME OF 
V:AREZ/KAURJO LOCATION 

N.ME OF 
MAJOR SHARE HOLDER 

COMMAND 
AREA 
(acres) 

AVERAGE 
NO.OF FLOW 

HANGAMS (cusecs) 

TOTAL 
MAIIMUM ANNUAL 

FLOW FLOW 
(cusecs) (ac-ft) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

TURBAT 

KAREZ TOCHAN VOSHKALAT 

TURBAT 

DIST. MULLA HUSSAIN 70 14 0.31 a 224 63000 FECH/ROTU6 AL 

K.AREZ KOTWALI KOSHKALAT DIST. NANAB KHALID JAN 

TURBAT 

70 14 0.21 * 156 56000 KETCH AL 

KAREZ MIRABAD KOSHKALAT DIST. 

TURBAT 

DEHDAN ALl 56 14 35000 KETCH DE 

KAREZ NOK KAHAN KOSHKALAT DIST. MOULVI GHULAN 

TURPAT MUHAMMED 

100 120 KECH DE 

KAREZ IMAMI 

KAREZ NOKABAD 

YOSHKALAT DIST. MULLA YOUSUF 
TUROAT 

KOSHKALAT DIST. SHULAM RASOOL 
TURBAT 

112 

56 

28 

14 

0.54 

0.26 

a 

0.68 

392 

188 

65000 

56000 

KETCH 

KETCH 

AL 

AL 

Mechanical Drilling 
completed 12/88 

success4ully at 150 
ft. 

Drilling and 
Rehabilitation 

KORJO KOSHKALAT 

KAREZ SAIFUDDIN 

KOSHKALAT DIST. DEHOAN ALI 

TURBAT 

MALIKABAD DIST. NAWAP SAHIB 

TURBAT 

500 

so 

140 

16 1.00 # 724 64000 

KETCH 

NIHING 

DE 

AL 

coepleted in 04/E. 

Contracted for 

Infiltration Gallery. 

KAREZ BALUCHABAD HAND DIST. 

TURBAT 

150 DE 

KAREZ HAIR MAND DIST. 

TURBAT 

RASOOL BUKSH 150 AL 

KAREl MOKABAD HAND DIST. 

TURBAT 

SHARU/MOHD HASSAN 150 AL 

KAREZ FARDOUS HAND DIST. 

TURBAT 

MUHAMMAD AMIN 100 0.62 a 594 AL 

KAREZ GARD MAND DIST. 

TURBAT 

ABDUL RAHMAN 150 AL 

KAREZ NAKAN 

KAHAN 

HAND DIST. 
TURBAT 

MIR USMAN 100 AL 

-K. 
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MEKRAN KAREZES INVENTORY
 

LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAL
COMMAND
NAME OF 	 AVEFAGE MAXIMUM ANNUAL ANNUAL
NAME OF 
 AREA NO.OF FLD
VAREZ/KAURJO LOCATION 	
FLOW FLOW MAINT. KAREZ
MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST 
 NAME OF NULLAH STATUS REMARKS
 

KAREZ HIYALUK 
 MAND DIST. 
 HAJI JALAL KHAN 
 65
TURPAT 	 14 1.60 a 
 115L	 AL 
 Hand boring completed

in January 
B8.
 

KAREZ SHARIBABAD MANG BULLO 
 MOTAEER ALl 
 70 14 1.40 f 
 1014 46000 NIHINS
DIST. TUABAT MUHAMMAD AL 	 Hand borin completed

in 12/87. 

g 


KAREZ ABDUL 
 MAND BULLO 
 ABDUL LARIM 
 200
APIM DIST. TURBAT 
 DE
 

VAREZ MULA JAN 
 MAND BULLO 
 JAN MUHAMMAD 
 150
MUHAMMAD DIST. TURBAT 
 DE
 

KAREZ BULLO 
 MANO BULLO ALI MUHAMMAD 
 75 14 1.00 * 
 724 56000 

DIST. TURBAT AL 	 Hand boring completed
 

in 12/67.
 

KAREZ DILSAR 
 MANG DILSAR 
 RAHIM BUKSH 
 100 
 14
 
DIST. TURBAT DE
 

KAREZ IAB 
 MANG GIAP DIST. OADIR BUKSH 
 150
 
TURBAT 	 AL
 

KAREZ SWAK 
 MANO GWAK DIST. ABDUL HAIM 
 so 16 1.60 # 1156 
 56000 NIHING 
 AL
 
TURBAT
 

KAREZ KALAS 
 MANG GWAK IST. HAJI ABDUL NAB! 
 70 14 0.56 0 
 420 70000 
 AL

TURBAT
 

KAREZ MAHTAB 
 MANG MAHTAP 
 MIR USMAN 
 100
 
DIST. TURBAT 	 AL
 

KAREZ BUNDUK 
 rAND MAHTAB 
 MIR USMAN 
 100
 
DIST. TURBAT 	 AL
 

KAREI OASMICHAT 
 MANO OASMICHAT 
 MULA AHMED SHAH 
 100
 
DIST. TURBAT DE
 

KAREZ SRO 
 RAND SORO DIST. ABDUL RAHMAN 
16


TURBAT AL
 

KAREZ BULPUL 
 MAND UZAI DIST. SYED MUHAMMAD 55 14 
 NIHING 
 DE
 
TURBAT
 

KAREZ UZAI 
 MANO UZA; DIST. MIR DURA 
 100
 
TUABAT 	 AL
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LIST OF KAREZES BY DISTRICT/LOCATION
 

NAnE OF 
KAREZ/AURJO LOCATION 

COMMANDNAME OF AREA 
MAJOR SHARE HOLDER (acres) 

AVERAGE 
NO.OF FLOW 

HANGAMS (cusecs) 

TOTAL
MAXIMUM ANNUAL 
FLOW FLOW 

(cusecs) (ac-ft) 

ANNUAL 
MIINT. 

COST NAME OF NULLAH 
VAREZ 
STATUS REMARKS 

KAREZ CHAMAN HAND UZA] DIST. 

TURBAT 
ABDUL 6HANI 150 

AL 
KAREZ NOKABAD MAND UZAI DIST. MASJAN 

TURBAT 
150 

AL 
KAREZ MIR MIR 

KAREZ MIRABAD 

MIR MIR DIST. 
TURBAT 

MIRABAD DIST. 

ALTAF HUSSAIN 

OUR MUHAMMED 

60 

75 

14 

17 

3.00 

1.50 

a 

* 

2172 

106 

56000 

48000 

GARUK AL 

AL 

Contracted 
Mechanical 
MeEhTnRcal 

for 
Drilling. 

KAREZ MIRI 
TURBAT 

MIRI DIST. 

TURBAT 

9AZI SHULAM 

MUHAMMAD 

146 S 29 3.04 6.70 2201 70000 

GHETTY/RDAN 

MISKEEN/ZANKANI 

AL 

AL Flo" rates are based 
on readings taken 

KAREZ SARIABAD MIRI DIST. NAWAB SAHIB 56 14 

during 1956-B. 
Kare: was extended in 
July 86. 
Consuative Use of 
kare: water is 16.07 
acre-ft/acre. 
Three Check Dams 
constructed in 27.constructed 

TURBAT SHANWNI DE Chec Dams constructed 

KAREZ CHURBUK NASIRABAD DIST. ASSADULLAH 56 14 0.40 290 50000 RODAN/INGERKAN AL 

in 07/97 and 06/BB.
Kare: has been dead 
for eany years. 

-URBAT 
KAREI NOKABAD NASIRABAD DIST. 

TURBAT 

RASOOL BUESH 56 14 0.30 217 49000 SORIDAR AL 

KAREZ NASIRABAD 

KAREZ CHANJAN 

NASIRABAD DIST. KHUDA SULEMAN 
TURBAT 

NASIRABAD DIST. 6MULAM MUSTAFA 

TURBAT 

68 

70 

17 

15 

0.85 

0.48 # 

615 

348 

65000 

49000 

GORIDAR 

BORIDAR 

AL 

AL 

KAREZ KHAIRABAD NASIRABAD DIST. 

TURBAT 

SHULAM MUSTAFA 64 16 0.30 0 217 58000 RODAN/INGERKAN AL 

KAREZ LALIN NASIRABAD DIST. SHULAM MUSTAFA 

TURBAT 

65 16 0.80 * 579 56000 RODAN/INGERKAN AL 
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LIST OF KAREZES BY DISTRICT/LOCATION 

NAME OF 
PAREZIKAURJO LOCATION 

NAME OF 
MAJOR SHARE HOLDER 

COMMAND 
AREA 
(acres) 

NO.OF 
HANGAMS 

AVERAGE 
FLOW 

(cusecs) 

TOTAL 
MAXIMUM ANNUAL 

FLOW FLOW 
(cusecs) (ac-ft) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

KAREZ 
MUHAMMADABAD 

NASIRABAD DIST. KHUDA BUKSH 
TURBAT 

65 16 0.38 275 50000 GORIDAR AL 

lAREZ GONAPAW NASIRABAD 
TURBAT 

DIS1. NABI FUKSH 65 16 0.56 405 56000 GORIDAR AL 

KAREZ TOJAN NODIZ DIST. 
TURBAT 

USMAN 65 14 1.10 796 49000 NABINDAR AL 

KAREZ NODIZ NODIZ DIST. 
TURPAT 

KHAN MUHAMMAD 56 14 NABINDAR DE 

KAREZ FEERI 
KAHAN 

FEERI KAHAN 
DIST. TURBAT 

ABDUL RAHIM 75 14 1.50 * 1086 63000 DOZZANI LAUR AL 

KAREZ GORANI 
BAND 

FHULLABAD DIST. GHULAM MOHAMMAD/ 
TURBAI BIBAKAR 

16 DEZININIHINB DE Kare: has been dead 
4or cany years. 

KAREZ NALAGIN PIDRAK DIST. 
TURBAT 

LAL MUHAMMAD 16 4 0.12 # 90 32000 DE Kare: abandoned. 

KAREZ SARI JOH PIDRAK DIST. 
TURBAT 

AlIZ AHMAD 29 5 0.22 0.26 156 KAKDAN AL Contracted 4or Hand 
Boring. Check Dae 
tendered. 

KAREZ TOBA PIDRAK DIST. 
TURBAT 

PHULLAN 16 4 0.01 * B 15000 KAKDAN AL Check Dam under 
construction. 

rAPEZ 
PARAN 

MANAK PIDRAK 
TURBAT 

DIST. LAL BUKSH 14 7 0.03 0 22 40000 KAKDAN AL Checl Dam under 
construction. 

KAREZ AFSHAN PIDRAK 
TURBAT 

DIST. M. RAHIM 12 4 0.10 72 16000 KAKDAN AL Check Dam under 
construction. 

KAREZ DURMAkOL PIDRAk 
TURBAT 

DIST. REHMAT 26 4 0.55 * 398 15000 LATIDAN AL 

KAREZ ZARDEEN 
GUNJAN 

PIDRAK DIST. 
TURBAT 

AKBER 16 4 0.12 B65 35000 KAYDAN AL Hano boring completed. 
Cneck Dam under 
construction. 

OAREZ PADHI SHAP PIDRAk DIST. 
TURBAT 

MULA NOORUDDIN 15 3 0.13 # 94 35000 rAKDAN AL Hand Joring coepieted. 

KAREZ ARABAD PIDRAK 
TURBAT 

DIST. AKBAR 16 4 0.01 9 25000 KAKDAN AL Check Dam under 
construction. 



MEKRAN KAREZES INVENTUR
 

LIST OF KAREZES BY DISTRICT/LOCATION 

TOTAL 

COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 

AREZIKAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) Icusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

Contracted for hand 
boring. 

KAREZ KAUR E SAR PIDPAK DIST. NOORUDIN 16 8 0.12 # 87 40000 KAKDAN AL Hand boring completed. 

TURBAT 

KAREZ ANZOL PIDRAK DIST. FADIR 16 4 0.11 80 30000 KAKDAN AL Contracted for hand 

TURFAT boring. Check Dam 
under construction. 

KAREZ BANDAY JOH PIDFAK DIST. KHUDA DAD 12 3 0.10 72 30000 KULLIBAD/KAKDAN AL Hand Boring completed. 

TURBAT 

KAREZ MILK P1ORAK DIST. RASOOL BUX 12 4 0.09 * 5B 10000 rAI:DAN AL Check Dam under 

TUREAT construction. 

KAREZ WAFQ PIDRAK DIST. TAJ MUHAMMAD 20 4 0.61 0.93 439 36000 KA:DAN AL Contracted for Hand 

TURBAT Boring. Check Dam 
tendered. 

KAREZ KALIKOT PIDRAK DIST. GHULAM is 3 0.09 0 63 15000 KAKDAN AL Check Dam under 

TURBAT construction. Hand 
boring completed. 

KAREZ SARI MINAB P!DRAK DIST. ASUMI 21 3 0.23 0.30 163 40000 KAKDAN AL Hand Bor:ng completed. 

TURBAT Check Dam under 

construction. 

KAREZ 6WALI MULK P;DFAK DIST. MALAN6 15 4 0.13 0.21 93 30000 KAKDAN AL 4and Boring completed. 

TuRBAT Cneck Dam under 

construction. 

KAREZ TOLLUS PIDRAK DIST. BAHADUR 20 4 0.11 860 25000 ?.AKDAN AL Check Dam tendered. 

TURBAT 

KAREZ KALAB PIDRAK DIST. MUHAMMAD BUX 16 4 0.03 * 21 "5000 LALAG KAUR AL 

TURBAT 

KAREZ RAISABAD PIDRAI: DIST. A77A MUHAMMAD i 6 0.11 0.15 76 as000 KAKDAN AL Check Dam under 

TURBAT construction. 

KAREZ DEBARI PIDRAK DIST. ADINA 16 4 0.11 860 35000 KAKDAN AL Checl Dar under 

SNEHR TURBAT construction. 

KAREZ ASHADI PIDRAV DIST. SHULAM OADIR 21 7 0.12 867 35000 KULLIBAD AL 

TURBAT 



LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAL 
COMMAND AVERAGE MAIIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZ/VAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecsl (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KAREZ RODAN PIDRAK DIST. ASUMI 16 8 0.11 & 80 36000 KAKDAN AL 
TURBAT 

KAREZ ZARABAD PIDRAK DIST. AZIZ AHMED 16 4 0.12 * 87 38000 KAKDAN AL Check Das under 
TURBAT construction. 

Contracted for hand 
boring. 

KAREZ NOKAPAD PIDRAK DIST. ASUMI 15 3 0.14 a 101 28000 KAKDAN AL Check dam under 
TURPAT construction. 

KARE! MALIKAPAD PIORAP. DIST. MUAAD a 4 0.02 # 14 30000 KAKDAN AL Hand boring completed. 
TURBAT 

KORJO CHEERI JOH PIDRAK DIST. YOUSAF 21 7 0.25 * I8 35000 LATIDAN AL Check dam under 
TURBAT construction. 

KAREZ CHEER SHER PIDPAK DIST. FAQIR 9 4 0.12 a 87 15000 LATIDAN AL Check Dam under 
TURBAT construction. 

KAREZ CHAMAGAN SAMI DIST. BASHIR AHMED 56 14 1.00 1 724 56000 HILLS AL 
TURBAT 

AREZ SORO SAMI DIST. MUHAMMRD AMIN 42 14 HILLS DE 
TURBAT 

KAREZ PATANDAR SAM] DIST. JAN MUHAMMAD 56 14 1.30 a 941 55000 PATANDAR AL 
TURBAT 

KORJO BAINT SAM| DIST. LAL BUKSH 95 28 30000 KECH AL 
TURBAT 

KAREZ DORGIND SAM| DIST. HASSAN '5 14 0.R9 0 644 60000 AL 
TURBAT 

KAREZ SHIRAZI SAMl DIST. KNALID JAN 14 DE Fare: has been dead 

TURPAT for many years. 

VAREZ PHULLABAD SAMl DIST. ABDUL REHMAN 56 14 1.00 a 724 56000 AL 
TURBAT 

KAREZ GORANI SAMI DIST. LAHUDA ESSA 56 14 1.20 * 669 50000 AL 
TURBAT 

KAREZ KALAS SAMI DIST. YHUDA SHAHI 64 16 2.90 0 2100 56000 KECH AL Channel lining in 
TURBAT progress. 



LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAl 
COMMAND AVERAGE MAXIMUM ANNU1. ANNUAL 

NAME OF 4AIE OF AREA NO.OF FLOW FLOW FLOW MAINT. rAREZ 
KAREZIKAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS 

KAREZ KALLAN SAMI DIST. MIR GHULAM RASOOL 86 28 1.75 3.46 1267 4B00) KECH AL Channel lining in 
TURBAT progress. 

Water being sold 

because water 
availability more than 
land. 
Consumptive use of 
kare: .water is 15.07 
acre-it/acre. 

KAREZ 6UNSHJIRD SAMI DIST. MULA ESSA 45 14 0.90 * 648 56000 PATANDAR AL 
TURBAT 

KAREZ QAZIABAD SHAHI TUMP 
DIST. TURBAT 

NAWAB KHALID JAN 65 14 0.14 58 63000 KECH/ROTUG AL Poring completed 12/88 
successfully at 104 
4t. 

KAREZ TUMP SHAHI TUMP DR. RIAZ AHMED 65 14 0.65 * 471 63000 AL Hand boring completed 
DIST. TURBAT in June 57. Channel 

l:ninq completed in 
March 88. 

KAREZ HAMZABAD SHAHI TUMP ABRAHIM 70 14 0.56 * 405 63000 KECH/RDTUG AL 
DIST. TURBAT 

KAREZ 6DNAU):I SHAMPUK DIST. :HUDA SHER 42 14 1.10 * 796 58000 GONAKI KAUR AL 
TURBAT MUHAMMAD 

KAREZ AHMEDIDAR SHAHPUK DIST. KHAIR MUHAMMAD 35 14 0.35 0 253 45000 SHAHPUK AL 
TURBAT 

KAREZ CHURBUK SHAHPUK DIST. SHER MUHAMMAD 32 14 0.59 a 420 46000 SHAHPUK:DASHTARI AL 
TURBAT 

KAREZ UMERI SHAHPUK DIST. PIR BU 35 14 0.35 0 253 46000 SHAHPUK AL 
KAHAN TURBAT 

KAREZ DASHTARI SHAHPUK DIST. USMAN 32 14 0.B9 # 644 40000 SHAHPUr/DASHTARI AL 
KAHAN TURPAT 

KAREZ SIRCHUPI SHANPUK DIST. SYED MUHAMMAD 32 S 14 0.66 1.44 47B SHAHPUO: AL Consuctive Use of 
TURBAT iate: water is 15.38 

acre-ft/acre. 
Chec Ban constructed 
in 10/57. 



02/20189 
MEIRAN KAREZES INVENTORY
 

LIST OF kAREZES BY D'STRICT/LOCATIDN 

NAME OF 
KAREZ/IAURJO LOCATION 

COMMAND 

NAME OF AREA 
MAJOR SHARE HOLDER (acres) 

NO.OF 
HANGAMS 

AVERAGE 

FLOW 
(cusecs) 

MAXIMUM 

FLOW 
(cusecs 

TOTAL 
ANNUAL 

FLOW 
(ac-ft) 

ANNUAL 

MAINT. 
COST NAME OF NULLAH 

iAFEZ 
STATUS REMARKS 

KAREZ SARI MOLAK SHAHPUK DIST. 
TURBAT 

MUHAMMAD 50 14 SHAHPUKIDASHTARI DE 

KAREZ UKAI SHAHPUK DIST. 
TURBAT 

SHER MUHAMMAD 45 14 0.27 0.69 196 SHAHPUK AL Check Dam constructed 
for :are: in 10157. 
Varez extended in 
1988. 

KAREZ SHAHPUK SHAHFUK 
TURBAT 

DIST. OUR MUHAMMAD 22 S 14 0.89 1.58 644 49000 SHAHPUK AL Check Dar. constructed 
in 10/57 for the Larez 
recharge. 
CoPsuat2ve Use of 
karez water is 29.09 
acre-ft/acre. 
Check Dam constructed 
in 10/87. 

KAREZ HIJLI SHAHPU 
TURBAT 

DIST. FIR BUX 30 14 DASHTARI KAUR DE 

KAREZ 
KAHAN 

HAIDARI SHAHrU) DIST. 
TURBAT 

PIR BUS 28 14 0.79 # 572 3;000 SHAHPUK/DASHTARI AL 

KAREZ DALAY SAR SHANFUk 
TURBAT 

DIST. MUHAMMAD AMIN 35 14 0.79 9 572 4B000 SHAHPUK/DASHTARI AL 

KAREZ NELAN SHARAI 
TUDBAT 

DIS. MIR FALAK NAZ 56 14 0.12 * 87 65000 NELAN AL Contracted for 
Mechanical Drilling. 

KAREZ NOKABAD SHARAY DIST. 
TURPBAT 

HAJI FAQIR 
MUHAMMAD 

42 14 DE A rechrge scheme "as 
tendered, but no bids 
received. 

rAREZ GATT SHARAK DIST. 
TURBAT 

NIZAR 41 14 2.00 a 144B 6O00 GATT KAUR AL Mechanical Drilling 
coopleted in 12/8E. 

KAREZ SIKUNI SHARA' DIST. 
TURBAT 

KHUDA RASOOL BUFSH 45 14 0.10 0 72 60000 SIYUNI KAUR AL Mechanical Drilling 
terminated. 

rAREZ NAKANI S4ARA 
TURBAT 

DIST. FAHUDA RASOOL 56 14 1.00 0 724 55o00 SIVUNI KAUR AL 

KAREZ SINSKALAT SINGkALAT DIST. 
TURBAT 

ELAHI BUKSH 64 14 DOZZANI SHEEP DE Kare: has been dead 
for 20 years. 

KAREZ CHALLO SIRI rAHAN GADIR BUX 53 $ 14 0.92 1.82 666 61000 MISKEEN AL Flow rates are based 
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LIST OF KAREZES BY DISTRICT/LOCATION 

TOTAL 

NAME OF 
VAREZIKAURJO LOCATION 

COMMAND 
NAME OF AREA 
MAJOR SHARE HOLDER (acres) 

AVERAGE 
NO.OF FLOW 

HANGAMS (cusecs) 

MAXIMUM ANNUAL 
FLOW FLOW 

(cusecs) Iac-ft) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

DIST. TURBAT 
on readings taken 
during 1986-88. 
Karez was extended in 
July 86. Hand boring 
was completed in June 

87 and channel lining
completed in June 80. 

Consuntive Use of 
I:are: water is 9.61 
acre-ft/acre. 
Three Check Dams 
constructed in 87. 
Mechanial Drilling 
completed 12/8 
successfully at 52 it. 

KAREZ SIRI KAHAN SIRI KAHAN 
DIST. TURBAT 

AMIR BUKSH 51 $ 14 0.62 1.51 449 63000 MISKEEN AL Flow reading are based 
on readings taken 
during 1986-EB. 
Karez was entended in 

July 86. Two siphons 
were also constructed 
on the kare: in 11/87. 

Consueptive use of the 
I:are:hater is 10.30 

acre-ft/acre. 
Three Check Dams 
constructed in 87. 

KAREZ BALUCHABAD SOLBAND DIST. MOULVI GHULAM 70 14 0.04 0.35 31 GARUK AL 
TURBAT MUHAMMED 

KAREZ SOLBAND SOLBAND DIST. ABDUL DAYUM so 17 0.78 * 565 51000 GARUK/SHARMA AL 
TURBAT 

KORJO KARMANDAZ TANZAG DIST. 
TURBAT 

MULA HUSSAIN 990 62 KETCH DE Contracted for 
construction of 
Infiltration Sallery. 

KAREZ ZAFARABAD TUMP DIST. WALI MUHAMMAD HOT 75 16 0.99 * 644 5000 NIHING AL 
TURBAT 

KORJD ZANMUNDEI TUMP DIST. HAJI MUHAMMAD UC 
TURBAT IBRAHIM 

KAREZ TUMP TUMP DIST. 
TURBAT 

NADIR JAN 85 16 1.50 a 106 64000 NIHING/NABINDAR AL Siphon under 
construction. 



02120/89 
MEKRAN KAREZES INVENTORY
 

LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAL 
COMMAND AVERAGE MAXIMUM ANNUAL ANNUAL 

NAME OF NAME OF AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ 
KAREZlKAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARrS 

KAREZ GULISTAN TUMP DIST. MIR ABDULLAH 80 17 1.10 * 796 60000 NIHING/NABINDAR AL 
TURBAT 

KAREZ CHAGOGI TUMP DIST. NADIR JAN BO 16 1.00 * 724 64000 NIHING/NABINDAR AL Siphons contracted. 
TURBAT 

KAREZ MIR ESSA TUMP DIST. 6HULAM NAB) 64 16 1.40 * 1014 54000 NIHING/NABINDAR AL Siphons contracted. 
TU3BAT 

KAREZ I? ASHRAF TUMP DIST. MIR ASHRAF 100 24 72000 AL 
TURBAT 

KAREZ NUSRAT TUMP DIST. NUSRATULLAH 45 16 NIHING DE 
TURBAT 

KAREZ NOKABAD TUMP ASIABAD DAD RAHIM 100 NIHING AL Irri ates same cocrand 
DIST. TURBAT area as Asiabad Korlo. 

KORJO ASIABAD TUMF ASIABAD 
DIST. TURBAT 

ABUL HASSAN 100 NIHING AL Yorjo operates only 
during flooding of 
Nihing. 

KAREZ ASIABAD TUMP ASIABAD SYED MUHAM14ED 70 15 0.92 1.05 665 62000 NIHING AL Siphon and hand boring 
DIST. TURBAT completed. 

KAREZ AZIAN TUMP AZIAN MIR SHAHU 64 16 0.30 * 217 65000 NIHING AL 
DIST. TURBAT 

KAREZ KHUSHKABAD TUMP BALICHA MOTABER ABDULLAH 100 16 1.20 * 869 65000 LUTUM/SHAHAP AL 
DIST. TURBAT 

KAREZ GAMISHI TUMP BALICHA HAJI SHAD DAD 75 17 1.00 * 724 54000 LUTUM AL 
DIST. TURBAT 

kAREZ RAISABAD TUMP BALICHA MOTABER ABDULLAH 110 26 1.20 * B69 56000 SHAHAP/LUTUM AL 
DIST. TURBAT 

KAREZ RODBUN TUMP BALICHA HAJI MEHRAB 64 16 0.59 0.61 427 58000 LUTUM AL 
DIST. TURBAT 

KAREZ BALICHA lUMP BALICHA ABDUL HAKIM 90 17 1.20 # 669 66000 SHAHAP/LUTUM AL Approved for Siphon. 
DIST. TURBAT 

KAREZ SIRINKIN TUMP BALICHA MUHAMMAD UMER 68 17 1.00 a 724 60000 SHAHAP/LUTUM AL 
DIST. TURBAT 



MEKRAN KAREZES INVENTORY
 

LIST OF KAREZE5 BY DISTRICT/LOCATION
 

NAME OF 
KAREZIkAURJO LOCATION 

NAME OF 
MAJOR SHARE HOLDER 

COMMAND 
AREA 
(acres) 

NO.OF 
HANGAMS 

AVERAGE 
FLOW 

(cusecs) 

TOTAL 
MAXIMUM ANNUAL 

FLOW FLOW 
(cusecs) (ac-ft) 

ANNUAL 
MAINT. 

COST NAME OF NULLAH 
VAREZ 
STATUS REMARKS 

KAREZ RINDA9AD TUMP BALICHA 

DIST. TURBAT 

NAWAB 65 1' 1.00 * 724 51000 SHAHAP/LUTUM AL 

KAREZ BAYAN TUMP BALICHA 

DIST. TURBAT 

BAYAN 35 17 0.18 0.22 130 60000 LUTUM/SHAHAP AL Siphon cocpleted. 

KAREZ SHARIBABAD TUMP BALICHA 

DIST. TUREAT 

MUHAMMAD KARIM 15 17 0.11 I 80 51000 LUTUMISHAHAP AL Siphon completed. 

KAREZ KHUSHKABAD JUMP BALICHA MOTABER ABDULLAH 55 17 0.99 * 644 55000 LUTUM!SHAHAP AL 
DIST. TURBAT 

KAREZ BOSTAN TUMP BOSTAN MIR EAHRAM KHAN 75 16 1.10 * 796 48000 DEZIN AL 
DIST. TURBAT 

KAREZ DAZEN TUMP DAZEN 

DIST. TURBAT 

MUHAMMAD ISLAM 64 16 I 60000 NIHING DE Mechanical Drilling 
contracted. 

KAREZ HAJIABAD TI!MP GOMAZI 

DIST. TURBAT 

HAJI DAD KARIM 70 14 0.69 * 644 65000 DEZVI AL Hand 5oringcospleted. 

KAREZ SANKIN 7UMP GOMAZI 

DIST. TURBAT 

MIR 9ASIM 95 17 1.00 a 724 65000 DEZVI/BONPIR AL 

KAREZ GOMAZI TUMP SOMAZI 
DIST. TURBAT 

MUHAMMAD YOUSAF 90 16 1.10 * 796 80000 DEZVI/BONPIR AL Contracted for 
Mecnanical Drilling. 

KAREZ SHAHBAK TUMP SOMAZI 

DIST. TURBAT 

SHAHBAK 95 24 1.20 * 869 82000 DEZV'/BoAPIR AL 

KAREZ TARATI lUMP GOMAZI MOTEBER YOUSAF 69 17 1.00 * 724 75000 DEZVI/BONPIR AL 
DIST. TURBAT 

KARtZ SARI BAST TUMP GOMAZI MUHAMMAD NOOR B4 28 1.10 * 796 84000 DEZVI!BONPIR AL 
DIST. TURBAT 

KAREZ KASANO TUMP KASAND ABDUL RAHMAN/ 90 16 0.75 * 543 56000 NIHING AL 
DIST. TURBAT GUMSHAD 

KAREZ KOHAD TUMP KOHAD HAYATAN 100 
AL 

DIST. TURBAT 

KAREZ KOLAHO0 TUMP KOLAHO0 ABDULLAN MUHAMMAD 100 
AL 

DIST. TURBAT 

KAREZ KUSHKALAT TUMP KOSHKALAT BASHIR BEDAR 70 16 1.40 a 1014 64000 NIHINS AL 
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TOTAL 

NAME OF 
KAREZ/KAURJO LOCATION 

COMMAND 
NAME OF AREA 
MAJOR SHARE HOLDER (acres) 
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HANGAMS (cusecs) 

MAXIMUM ANNUAL ANNUAL 
FLOW FLOW MAINT. 

(cusecs) (ac-it) COST NAME OF NULLAH 
KAREZ 
STATUS REMARKS 

DIST. TURBAT 

KAREZ MALANT TUMP MALANT MUHAMMAD AS,-AM 85 16 0.65 * 471 64000 DEZVI AL 
DIST. TURBAT 

KAREZ MALIKABAD TUMP MALIVABAD AHMED JAN 85 16 1.10 I 796 64000 NIHING AL 
DIST. TURBAT 

KAREZ NAZARABAD TUMP NAZARABAD 
DIST. TURBAT 

MOTABER YAOOOB 85 17 1.12 1.15 809 68000 NIHINS AL Hand boring in 
progress. 

KAREZ HAJIABAD TUMP PHULLABAD 

DIST. TURBAT 

HAJI DAD KARIM 65 16 0.49 0.56 352 64000 DEZVI AL Hand Boring completed. 

KAREZ PHULLABAD TUMP PHULLAPAD ANYATULLAH 75 17 0.72 * 521 69000 DEZVI/NIHING AL 
DIST. TURBAT 

KAREZ HOTHJO TUMP PHULLABAD KHALIFA M. KARIM 55 14 0.89 * 644 62000 DEZVI/NIHING AL 
DIST. TURBAT 

KAREZ SAMADABAD TUMP SAMADABAD HAJI ABOUS SAMAD 150 AL 
DIST. TURBAT 

KAREZ SORO TUMP SORO DIST. SARDAR MULADAD 100 AL 
TURBAT 

KAREZ KHUSRAVI TURBAT DIST. 
TURBAT 

MIR ABDUL KARIM 
GICHKI 

100 14 DE Karez has been dead 
for many years. 

KAREZ WAZIRABAD TURBAT DIST. SHULAM PASOOL 100 14 DE 
TURBAT 

KAREZ NALIKI TURBAT DIST. 
TURBAT 

RASOOL BUKSH 85 14 0.47 0.98 340 63000 DOCRUMIKETCH AL Mechanical Drilling 
completed 04/88 

successfully at 112 
it. 

KAREZ KOSHK TURBAT DIST. 
TURBAT 

MIR KHAN MUHAMMAD 75 14 0.73 1.41 529 56000 DOCRUMIKETCH AL Mechanical Drilling 
completed 05/8B 

successfully at 120 
It. 

KAREZ SORAGI TURBAT DIST. 
TURBAT 

KANUDA ASSA 95 14 0.61 0 1.00 439 70000 DOCRUM/KETCH AL Mechanical Drilling 
completed 05/88 

-<C--
successfully at 
it. 

120 
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LIST OF KAREZES BY DISTRICT/LOCATION
 

TOTAL
 
COMMAND AvERAGE MA)IMUM ANNUAL ANNUAL
 

NAME OF NAME OF 
 AREA NO.OF FLOW FLOW FLOW MAINT. KAREZ
 

KAREZ/KAURJO LOCATION MAJOR SHARE HOLDER (acres) HANGAMS (cusecs) 
 (cusecs) (ac-ft) COST NAME OF NULLAH STATUS REMARKS
 

KAREZ RAISI 	 TURBAT DIST. MIR DURRA 75 14 63000 DOCRUM AL
 

TURBAT
 

KAREZ KAWASI 	 TURBAT DIST. MIR DURRi 75 
 14 DOCRUM/VECH DE 	 Rehabilitation work
 
done without any
TURBAT 

success.
 

* 	 Placed with the column labelled AVERAGE FLOW indicates the average flow is based on single reading. 

Placed with the column labelled COMMAND AREA indicates an actual measured area. 


