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ABSTRACT 

Th e B({reji DislribUlar\' II f(lr () {Ialc('s /ro m .Ial71rao Canol C0111 1'.1' ullda the eOllll1wl1ci 
area ofL(~jt B I I//.... Our/all Dralll (LnOn), The di~rril)LllG/y is commanding an area oj 
13,0-19 acrcs cu/rivatcd lalld The 10ro/ cOlIl/n ({nd (/rea is beillg dmilled th rouoll rlliul'cl/ 
tile dm il/ {/gc units , t;acll unit llUs (II 'em ,!.:," c!i5c!wrg(> of abow 2,25 cusees. Tlu: 
obsen.'allol'ls of water wble derlh rilroug fl pieZUIIWlers (sixty five piezometers) have 
beell made evelY m Ol/ lh an d at the sa m e lime running hours oj sump hOllses and 
energy cOl/ sllllled by each sump house ha\'i:.' also been recorded. The average I'llnning 
ofsump hOllse is calcu la lcd as 3.3 hours/daypCl ~ump house. The waleI' lahle dept h ill 
rhe cOIT('spol1ding 1710l1lh is lIleaslll'f'd 1I1Ot has indic{/(cd vel)' sIna/! j lL/ Clllolirm il1 
waterlab!1' deplh in {fi r period belween /ll/!;USI ]999 al1d July :!()()(), I( mt'IIIIS (11(11 till' 
ill}low due 10 wOler lossc>s and (Jil t/lOll ' due In rul1 nil1g of sump hOllses is (llmosr 
balancl:J. 011 rhe basis oj aC lu (l1 rUl7ll1llg 11/ n/,' rira inage ull irl' Ihe cost uf operatlOl/ 
aild IIwil1 ll:l1w/ ce flUS beel1 ea/ell1(lIed. The I li/II/'e ill('l'emfllfai draillage cess jar 15 
yeO/'s is recomll7ended jal/o ll'lug Ihe vase lill c ojRs, 84 per acre as beillg chw ged Fan? 
the beneficiaries lOday 

perat ion and m a inte llan cc is t he reg ul a r 

processes of maintaininglrepairing th e 

infrastructure and day- to- day oh. clvatio n of 

e system performance . T hus irr inagc sys te m require: 

for their proper fun c t ioning . Drai nage 

infrast ructure is cons ide re d as an important 

integral part of the irriga tion system . To a grea t 

the life and durahility of the syste m de pends upon 

proper main tenance of the syst '111 . The neo lec t o f 

of the major ity of irriga tion syste ms in 
BJC:VeIOD,im> countries is incapab le o f meeting future food 

111"'.1 l.I,UI lLS . T he best ope rated irrigatio n syste ms in th e 

by farm ers, not by gove rnm e nt 

~st required fo r the maintena nce & operation of 
system is co nsidered the base s for its lo ng r un 

avai lability. The idea of inst itutional rdo rms in i rigation 
ys tcm impart s sh ifting of ' M rcs pon sihil ity of 

secon da ry irriga tio n cha nn e l an d sub dra i n ~ h"vi ng 
discha rge less than 15 cusecs fro m Irrigation a nd Power 
D epartment (lPD) to Fa rmers O rga niza tions. T he FO~ 
are for ese n as the fu nd ame ntal oj t1 is s ste m. T he FO~ 
have to carry out Operat ion ancl Ma in te nance r the 
inft ast ru cture by prepar ing "Co. t E ffe ct ive Pl an s of 
0 & 1" . thus eco nomizing the over head cost ul the 
system . 

lnternational l rrioation Manag 'me nt Institu te (lIMT). 
Pa ki stan has been working o n " Farmer M a nagc:d ­

Irriga ted Agricu lt u e" fo r the ma in purposc to invol ve 

the beneficiaries in O&M of ir r igation a nd Dra inage 

sy~tem and to reduce the burde n of cost on O&M of 

the sys te m . 

* Assistant E nginee r, ** Junio r Irr iga tio n E ng ineeri ng and *** Senior E ngineer, 
Internationa l Irri gatio n Managemen t Insti tute ( IIMI), Pakistan 
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T IJi. pa re r e laboratL's the budgclln tr for an ap propriate 

O peration & t ain lc: na ncc o f J rai nage infras tructure 

011 [li l ' I as is l) ! ac tu:tl oreratio n hours of the syste m in 

the comm a n d a r ea o f th e Ba re j i Distrib ut a ry . 

Fli n he m ( l rC , th l: cost ha" been ca lculated fo ll owing the 

FOP [2] a nd [PD Ya rd t ic k [3] 

2. 	 S ALI ENT FEATlJ RES OF T il E 
DISTRIBUTARY 

B: lrl'j i D i,l ribu t<try 0 1I t ake~ fro m J amrao candl at RD 

-Wi) ,md IS about H mil es IOllg. I t is pe renni a l cha nn e l 

wi th d ' sig n disch a rge o t 4 1.5 cusccs . It S Ip p li e s wat ' I 

to an ttlea of abou t 13049 acres . T he d rainage system 

provi ded un de r LBOD Slagc 1 p roject in the a rea 

co n, ist\ o f , urla cc and subsurfa ce drains, th e re <lrc J3 

tile d ra ln; \gc un its havi ng d i \c h ar~es from 1.5 up to 3.0 

L:USCCS with J0-20 hp m otors. The re a n.: four sub drain \ 

h(l\'ing tota llcngth of abo u t e ight mi les covers the whole 

are a o f th e di st l ibu ta ry. l iJ d i ~ rose of til e d ra inage 

cl!l ul: nt th l: to ta l length of disposa l c hannels is abo ut 

3 .5 mil e ~. In addi t ion . the sp ina l d rain is p assing by the 

e nd of comma nd a rea i.e , from cast (F ig. 1). T he total 
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lamlho lders o n the o l11manci area o f dl'itri bu tary arc 

346. Tota l 65 piezome ters we re be ino imul led by !lMI 
in the comm and area of d is trib uta ry, t 

wate r level tluctu at io n. 

3. 	 RESULTS AND DISCUS ION 

T he wate tab le de p th has bee ll obse rved thmLIgl J si;.ay_ 

five pi ezo me te rs installed in the com m a nd arCI of the 

dis t ribut alY. R esu lts ind ica te the wa lel tah le de pth h 

rem,'li ne d be tw e e n 3. <.-J 4 and 4. 3 feet Cra ble J). 
de sc ril e s t he i nflow due to w a ter losses fro 
dis t! ibut:1 ry , wa terco urses ilnd de l' p pe rco latio n in 

field and outt~0w due to dra inage i~ almu:,t e qual. 

T he ru nn ing hours o f ,til su m p houses ( thirtee n 

hou se ) have been recorded which arc sh own In Tdble 

he a w.rage run ing hou rs pe r SLl mp ho u:-c er day 

calcu lated that has come to 3.3 a nd the e n 'rgy cons 

by each sump ho use pe r hour is abollt S kWh/ho ur. 

Th e cos t nf e lectric ity has been ca lculated o n the 

o f actual ru nning ho urs a nd e lec tric u ni ts consu 

Tile tolal cost fo r tbat year has come to Rs . 

... - ... ­
Piu,omC:lcr • 
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FIG. I. LA YO UT I'LA N OF THe HARE}I DISTRIB UTAR Y COMMA ND AREA 
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the O &M cost xcl ud ing e lectri city h 'IVc come to 

t Rs. 66 .996 per y<.:cJr. (T his cost includes e ight 

esofsub drains, th ree m ilts of d isposa l ch annel and 

aintena ncc of sum p house and gua rdi ng o f ~ U!1 p 

use) . The tOtal cost cdlcu law d i<; Rs . 1.15(1 5 90 per 

at (Table 2) . 

e O&M cost has bet: n ca lcula ted fo r fUlt ht:r fi ftc e n 

years start ing fro m 2000-2001 by - nsidning avnagc 

running hours of each sump house 4 ho ur.,/day he cos t 

8S come to R: .l .26 m for t he yea! 2000-200 1. 
Consida ing the $ca lat ion of two percent pe r year a llu 

. e fifh:e n percent a ltcr eve ry three Y<':,HS (FOP 1999), 

he cost has bee n C(lleubted up to 2014 -20I5 (Ta ble 2 

d Fig. 2). 

e drainage eess has bCUl proposed to be incre ased 

by about eight pe rt:e nt per year to bal ance the O&M 
penditun.: . T he datu m of d rClinagc ccss is fixed Rs.l3+ 

being now charge d fr rl l th e be nefic ia l ies wh e l C 

drainage is provided . 

Figure) . des ribes the 0& I( xpenditure estimated by 

followi ng tl1 recommendat ion of Futu re p c ra ti on 

Plan (FOP) and lrrlga tion and Puwe r Dept. Yardst ick . 

These ca lcula ti ns clearl show th at the cos t of FOP is 

127 p e rc ent Clbovc t han actua l a n d s imil a r ly co st 

ca lcu ld.t cd b I PO yard stick is ()O above the actual COs t 

lcqu ireu to ope rate an d mai n ta in the dl a inagt: system 

I II keep the wate r leve l a t required leve l o r lXtl cll1CC the 

inflo w and o utflow. 

4. CONCLUSIO~S 

) t is co ncluded th a I t h~ ru nni ng of cCleh sump house for 

ahou t 4 ho urs pe r d ay, the infl ow due to wate r 10 sc~ 

and o utflow due to ru nning of til e d ra inage will be 

bal anced 

Th e WaleI' losses. which are about 25-30 pe rce n t, when 

ro will be give n respons ibi lity the n can be min im ized 

elu' to prop e r wa ter m a nag e me nt . linin g : he 

wa te rcou rses and applying crop wa t ~ 1 rcquire mcnt. The 

runnin g hou rs of lil e un its cCln also be decrea s<.:(L 

The rd o re energy will be saved a nd cost can be red uced. 

he inc re me nt in drain age cess as pro posed e ig ht 

percen t per year the expe ndit ure and drCli nage cess al ter 

seven years will be balanced. T he n benctit will s tart from 

e ight h yea r. If the incre m e nt in the dra inage cess is 

considered fifteen percen t then benefits will sta rt fro m 

the th ird year. 

COST eSTIMATE D fOR THE 0 6..M OF D R.A.I! G E SYSTE 11 N COMM AND A R EA O F I3At~ E.1 1 DI STR II3LJ1 ARY. 
Ivl1 R PI'RKHAS 

Average Electric units Cost of 
O&M cost O&M cost 

verage 
excluding exclud ingMonth water table unning consumed Electricity 

depth (ft) hrs) (kWh) (Rs 4.0/unit) 
Electricity Electricity 
Rs. Rs. 

3.94 40.4 4205 .3 16821 55333 72154 
3.89 53.6 5590.4 22361 55333 77695 
3.89 152.7 15879.1 63516 55333 118850 
3.62 116.5 12119.6 48478 55333 103812 
3.04 196.3 20418.0 81672 55333 137005 
3.07 109.0 11330 .8 45323 55333 100657 
3.93 57.4 5970.8 23883 55333 79217 
3.94 97.9 10181 .3 40725 55333 96059 
4.25 85.7 8911.58 356646 55333 900980 
4.34 164.9 17143.9 68572 55333 123909 
4.35 73.6 7652 .9 30612 55333 85945 
4,08 36 3744.0 14976 55333 70309 
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Operation and Maintenance cost (Rs M) Proposed Incremental 
Drainage Cess (Rs M) 

Year Future 
Operation 

Plan (FOP) 

Irrigation & Power 
Dept. Yard stick 

(IPD) 
Actual 

15% per 
year (FOP) 

8% per year 
(actual basis) 

2000-01 2.87 2.54 1.26 1.00 1,00 
2001-02 2,93 2,59 1.29 1,15 1.08 
2002-03 2.99 2,64 1,31 1.32 1.17 
2003-04 3.44 3.04 1.51 1,52 1,26 

3.51 3.10 154 1.75 1.36 ~~g~~~~ 3.58 3.1 6 1.57 2.01 1.47 
2006-07 4.11 3.23 1.60 2.32 1.59 
2007-08 4,20 3.29 1.64 2,66 1.72 
2008-09 4 ,28 3,36 1.67 3.06 1.85 
2009-10 4 .92 3.86 1.92 3.52 2.00 
2010-11 5.02 3.94 1.96 4.05 2.16 
2011 -12 5.12 4.01 2.00 4.66 2.34 
2012-13 5.89 4.62 2.30 5.36 2.52 
2013-14 6.01 4.71 2.34 6 .16 2.72 
2014-15 6.13 4.80 2.39 7.09 2.94 
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