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(rot l(it'! i r tlith 'rll'tt /on sv llliblcl /It bas.i.s,the 

of scale il the /1p'oi/ ioh o /t/ I Iil/ t 's. a'lo 5 'stems.d l ft'Iel'l 

Iilll1 ,a 111i l l'ol/p' i i Cd. ' ttiit,lls1/ er/ f t .iaFt ih '/ . a t' il iiit iate
 
aclioils reqire.-d itodc'al with thc iwN'H clm~san.illdit
atcd. 

AGRIC(ULT R' AND IRRIGATION 

Bangladesh has only 9.4 mllau hccta res of cultivable land for a 
population of about 90 million .' ,\lthough food grain product iou has 
increased at an averagcIte of aboUt 2'0 ",,over the past decade, a higher 
pop0lulationi glowth Ialte of 2.6",, has rienCCrCd that p'ogress rather 
ilna.dcilate. A l'Ood grain implort rClirmnlnt of' 08 Ito 2'84 million 
tonnes per year, dcpcnding on the local climate that dominates local 
)roduct ion, has bcen aln appXarl;ntlv ULnaVoidablC f'eaturc for the country 

d uling the past 10 years. I-iighest priority has always been given by 
planners to illcreasing f'ood r ii 1roduction. 

,'rit'ultura/l,hnini';tr'tatian 0309-586X, 84 Si3.00 "ilsevier Applied Science Publishers 
Ltd, England, 1984. Printed in Great Britain CLPY,< . im d4 
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Since the scope to expanrld physical land area for citivation is almostnegligible, additional food grain can only lie produced by increasing theproductivity of the availahble land. b' increasin g either tile yield perseason, or the cropping ill tensi ty, or both. Each ol'these opt ions basicallyreq uires the developlCint of more irrigation facilities beca use, despite the
pr-evalence of a sulbtropic;l monsoon climate Ni Iha relatively high totalrainfall, the dry ra/i scasor; (Noveniber March) does not produce asignificant amou t of"rainfall in any part of' the colntry the rainfall iscertairiy11 not sufl icien t to support a gra in cro p. lurithliermore, een durinethe major (ia1 aid (um crop sea(sons (April .1lv ard .Ilv November,
respectively), the rainfall is oftenl UIldcpeIl 'able with loll , dry periods.particularly dunririg the ea rly part of the aus and the kitter part of tlieseasons, so that supplemental irrigation is 

mall 
a necessity to prodice sta blehigh yields of'rice diring these two rtow ing seasons. At the presca t time,about 16 ",,ol'all cultivahle land has some access to irrigation wx'ater.'


Government 
 of' Bangladesh has therel'ore placed a 
The 

high prioritv onexpanding the provision of'irrigation water to imiore areas so as ioincrieasethe prod nCtioi of graini crops. The Second IFive Year Plan ( 198 I 1985)"
amhitioshas n11) targeo doublC te irriealted 1ie 1978 79a.cl 'ro111 its covcrage of 1.46 million hectares in order to achieve f'ood grain self­sulicienicv by tile end of the plar period. 

GROUNIDWATER IRRIGATION SYSTEMS AND T-JEIR
 
CHARA(TER ISTI CS
 

0Lii' types of grouIIIndVaier irrigation s\'stenls 
are in ise: deep tubewells 

(DTW). ski lo\w itIbewells (STW). haikiip Libe\'ells (I-ITW) aid dug
wells. A DITW is characterized hy a depth of penttratioll into the soil of'
more than 46 im1(but 
usua llI !ess tian 91 ill), its 04 i diicter casiiigs and screens, a1rid a t urbi ne pLt p d riveni by a sntrl'icc inouinited 15 LW diesel
engine. Its noninal discharge capacity is 
 56 hilres S (2.0cfs). The onlynolable exceptions are he 377 I)TWs oh" ihe NorlhIBanglidcshi TnubewellProjectlwhich have a hig her discharge capac Ity, between 85 aiid141 litres s. An STWV is less than 45 Il deep (Usnally 24 3( illi). uses10.2 cm diareier piplies aiid a cciiiriIuga.l punLp d ri en by a 4'5 kW dieselengiiine. The discharge capacity usually varies betweeii 14 and 21 litres s.MaIiy of the deep ald s.<hallow Wells are being conlnected to tile electric 
power supply, a id the diesel eiginies are being replaced by electric motors. 

1/
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TABLE I 
Some Characteristics of the Dillerenit Types of' Groundwater Irrigation in Baigladesh" 

h/m (,'rodiialtc'rir'i-all)i . 

I)g icv/ 

Number in operationt 210 ) 3))00) 
Power source 

()iesel/Electric/anual)M it I) 
Ownership 

(Slat'lPri atc) P 

I)ischarge capacit\ (lit res s) 0.28 
(apital cost' (Ik) 

per unit I.a. 'i 
per litre , IA. 

(overnmucnt S!lbid\ or lax 
as ", iil capitl cost, 0 

AIea irrigated unit iha) 0.2 
ulmlping height lrom xa\er table (m) 
0 1.5) x 
150 4.50 

4.5)) 9,)00 
) 

('olstlsictiol quiplnlt sititc(, 
(I"orcigio Local Villagc) V 

Maillntllancc parts source 
( li 'local_Villace) V 

I)cpelldClCe Oll 2iIH\ Cill 1f01r: 

I salhfil 

OperatioIIn IlltlnIIliclicc 

a[)t'rstnds1cro 'sOe' t 
allolltIsl llsel's, 

l.aiiur rcquirCIed fo pilmpiigi 
(lnan-da.\s ha ciop) 8 

Adapted toll lt-ics c1 a/.
 
As of Dec. 1982.
 
As of 1970 77.
 
Not ax ailahle.
 
Available for 1981 82 in the dry season.
 
roVsscs indicac Iclevalltce.
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) 
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An HTW is the smallest scale tUbeVeil sy!;tem: it penetrates 6 12 i1 in tothe soil using 5.1 cm di ameter galvanized iron pipes. and is litted with ai'eciprocatn pmpll\which is ocperated manunally. Its averag, disCharce 
capacity is ahout 056 litres s.

Relathxciv verv little isknown tbtLit the dug \ells even though tile\,arethe oldest 1'1-r1 o1' grIndx',aterv-tlin[H iri(Itttio .nequLipmnltnt
Baniladesh. I)ti 

InI\vells arc the least caIpitll intensive ol ll the methods of01r(unn'+water tutil/,ation available in tle country'. As in the case of HTWs.tile operation oftlhi typevp'o\ell iShihl l boir-intClIVC. The discllarge 
capacity olfadut \ell \\ mild varx' coIIsidTrahlV 1'o11 h',cation to ('cation,hatt In,_,enrllwould be ve.'Ilo, xvith an aIx'r'aIC of' aboutt ) 28 litres s.
About 210 ))) to 30 ))0) dug xvells are estimated to be in operitn. mostly 
in tie Blarind tracts illnorthernll aneuladesh." 
i\matrix ofI' pertient lcattiics of the difiVernlt typeS of groi ildwa ter 

irniatjiI SvstCns is eivenl in Tahle 1.

The Blan deslh AgrictiInl )evlpnet('or-)oration (BAD))is the 

prinma1iv agen c rc-sponsile CIor tile dcx elopmcnt of I)]Ws.All drillingand linstallation works atircarriedl out IBA D('tlhrotlgh appointed
coll triae 0ls anid repair and ilaintellaic works aie tine h hecorporatai n's oW IInIechaaiiics. (n a iLtlCi smiller seaci than BADC, tileBangladesh Waiter Developntl Boltard (I1WI)1B) is involved ilthe DTW

Sector in the Iortherli p;1t of tlhe coItllrv.
 
BAD(' nd the BIangladesh Krishi ]a
ricuLI nrc) Bank alon, \with. nire recen tly, the Bauigladesh Bank arc lie agencies re ponsil cf )r the sile.


installatioa and :.ervicin 
 of STW .. Uinlike iltile I)TWs. the private
sector plays isiuitiicait role ill
(lie SI'W programmenlo fromnl drilling and

installation 
to selling spares andi-,i'ovidine laintenancc services.

In addilion to BAD. the l)e-ai-tmn I of' Public IIcalth Fngineeirinrgand tie P,la'lI)C\elolmclnt Boa'd (previously kilowi aS tile Integrated
ural )evelopment Itrgrainllie) areiengaged in the sale of' I-ITWs forir.iiatiolln. Tile private sector also plays a ve'y dlom1inant role in this
 

pirogra intt incithe manutiic'ltlre of'tlie pipes a
i11d pumps, installation of'the
 
aubewelIls, sale 
 of' spares aad serviciii.. 

ROLL OF G(IROUN)WATER IN IRRIIATION: IAST. PRESENT 
A NI) THEF UTUREF 

The Ii story of' icchlizied grou ndaIitI' use in BaIiLng!adesh dates back ahoit 2) y'alrs. Blat si nce then grouldwa ter Ihas pliyed an increasingly 

U\
 



TABLE 2
 

Contribution of the Different Methods of Irrigation to the Total Irrigation Coverage in 1Bangladesh During 1969 70 to 1979-80
 

.Mhethod.%o/ irrigatiol ,of total irrigated area 

19-? -4 -5 19 -7 7-1969 /9-" 1971 192 7 yi 194 11976 19 > 197 79 1979-80 

Grtundvater 31 4.1 32 3-1 41 6-6 7-6 7-8 8.7 108 11-5 

Lo,-"lM pumps 284 358 32-1 39-0 44.0 40-5 39.4 41-0 3,-2 39-2 39-7 

BWD13 gravit. schemes 3 1 2.9 22 2.1 2) 1.8 2.3 3-0 33 35 6.2 

Traditional ,nethods 65-4 572 62-5 558 49.9 511 50-7 48.2 49.X 46-5 42.6 
All 100 100 10)0 100) 100 100 100 100 100 100 100 

Total area irrigated 

C00(1 hectares) I046 1 154 1(35 1197 i281 1424 1383 I 201 1433 1465 I 549 

" Source: GOB and the World Bank. 
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inporta nt role in the irrigation of' the coInnt ry. The flat topography andunrpredic a e ONect s of flooding in the deltaic plain, which makes up thebulk of' Bangladesh, render other forms of irrigation diflicult.
GrouIdwat\\.er use is al importnIIt aitClnaliC. 

The relative (l ildcCC Oil grotudwater for iirii.i 0 development inBangla Csh has significklV increased in the iiSt dcCade. )uring
1969 70. oilv about 3.1)" of the total of' I1 milioll irrigated hectares 
used groundte. ll v'al's Ilater. i.e. ini 1979 80,. the slare ofgroulldite\icr in the total irrigation had risei to 11.5,, when the total
irriiate-l aCrCea i'Cr\\'C to 1.60 inillion hectares. Table 2 shows how 
gro nIUil(Icr has bCCn CXploited n1oiC and more- d1uring heC piod and
how this copi-pa-es with othcr Methods of iil i&iatiol. It is interiest ing to 
note that thle traiditional Methods suIch as swing1_ baskets and duoms. stillcommand a very high percenitae ol'the (o al irricttd aiea. Even 1t.1houigh
this v'centazc has (feceiISe.t 7ra dually. the total area iilaled has 
essent ,ui:ly reniai neii changed during the past decade. 

le use o1' tlie grOUVdWater diiring the dry season I'l hol'o rice andwheat acLounts for, oi tlie avetage., moic than 8,5 ",f tIhe total area
irrigated dIring tlie tihree-car period. I978 7) to 198 1 82 (i)ale 3)' Useof' tu bewveil walte d u.iig tlie (11 and (11111111 Seasons is VeI'V smll.
UndobtedlY. a gr:e'e;ter beneli t'ro0n tle ill\'CllCnlt onld bC achieved if',
in addition to tbo'i season iriiiatioi. tile tu bCwCl I Ur' forised 

Arci Irricaitd h\ I)ccp -inhcm th'thlcl in inlid.,,h DiTrriiie ic iThrcc (i sons ot' 
979 80) io t98t1 82 

) 'u,' .I,#'ci ,prrrio,,Uhci (huI 

AI1anii< i ' R iahi 'IU.S',l A [Ilsl i,'' TolI 

lo'.ri Ithc' ()t/ITc r '!/cr/l 

1979 S11 

19801 81 

I ;,8 82 

21 I"XS 
(8.3) 

14 139) 
(5 5) 
18492 

175 740 
(09.2) 
I85287 
(72.2) 

274 128 

4009).4a. 

I18.4) 
412M6 
(17-3) 
8870 

ia. 

4 127 

104,85 
(4.1) 
12731 
(5.0) 
13651 

254 107 
(I I)()) 

256443 
(Ilii)) 

319274 
(58) (85.8) (2.8) (1'3) (4.3) (10)) 

Inctudcs oth cr .iops. 
Souirce: BAI)('. 

(42
 

http:GrouIdwat\\.er
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No of HTWs No of STWs 
in operation in operation 
(thousands) (thousands)
 

160 -80 

- 140 70 

No of OTWs I 120 -60 
commissioned (thousands) 

14 

Legend: /100 -50
 

- 12 O-O DTW 

*----* 03----[ HTW / ISTW 


-10 / 80 40 

8/ / 
,/60 30 

6 /
/ / - - 40 20 

/ - 0 -20 

2 -L 
0 0
 

1966-67 68-69 ,)-71 72-73 74-75 7B-77 78-79 80-8181-82 

Fig. . (Gro.lho1 lI)l \\,. S I\\, ad I VFW,,in ,ngladc,,h m. ll.c: BAD( . 

suprlelcnt irritiol 111C H M seasons. 1'0r example dhrieg 
earlyIItv;1s1a ' ll S tiely andd kte (sl l SC.SOII, vhell IsI is l 


haCCliS 1vlC le suLhiiadeqlUt. The higa 1,:h b Frol supplenlentary
' ­r .2irrigatio en well-documen Fo:CBa ngladesh 3 

begining 1972 73 conmpared to the previolls five ycalS. hill decreasedThe anla grwhrt ll)lWsilraslgetydrigh ieyes 

SITiizh t l lil *)1\'1L11, L,1sil~(I-i(
groFthf DTWs d uring 1hC 1967 68 to 1971 72 period was only 197 but 
it increased to 1260 for the period oF"1972 73 to 1976 77. The five years 
since then have seen an average growth rate of 1086 deep ithewells per 
year (Table 4). 
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TABLE 4 
CuinLiulitive )evelopment ind Utse of D)TWs in langhidesh 

Year No. ol lTII'.s No. ol /)T '. .lt irric
alcd (hI/)
 
c(/UnliX t'/io il/l(o cratioll 

"low/,. Per D)T1 1" 

1967 68 105 1(2 I 647
1968 69 397 390 

16 
6432 16

196) 70 I 034 980 12 848 131970 71 1069 796 12828 16
1971 72 I 090 906 11732 131972 73 1424 1237 15110 12
1973 74 1822 1343 23262 17
1974 75 3324 
 2540 46 675 181975 76 5001 3826 62774 10
1976 77 7393 4471 67834 151977 78 9484 7463 141 668 19 

1978 79 10552 9329 2(01 736 '
 
1979 80 10844 
 9795 254 107 261980 81 11532 10 131 256442 251981 82 12822 11491 319274 28 

Ahout 90 i tel ill 

Source: 1AD('.
 

tf this is irrit tile tr,, sejlsoal. 

The STWs hav'c increased at a verv fast rate sinlCe 1978 79 (Fig. I) torcl a total ol'a bou 78400 operating in the country tp to December,
1982. In the l-ITWs sector, the growth rate has bcel even more
spectacular. In 1975. a total of'abouL 30000 Il-FWs were estimated to be 
in operation f'or irrigation. " B lhe end of11982, a total of' 165 000 HTWshad been installed. Massive I ITW ,xpallnsion programmes supported by
exlernal agencies arc presently ulcdr,'ay.

The Second I"ive Year Plan ()Ithe governmeni vIich covers the 
period 1981 85. envisa cs a greatlly expanded role of' iouidwater forirrigation. Numerically, H-ITWs will expand most a total of'500000 11-ITWs ar to be tielded by 1984 85.1", The numbher of"STWs x'ill m ore than doutble duling period.the For example, the Bangladesh
AgriCultIuralI I)CvCloplmeCn t Copl-Oration (1BA DC), which is one ofl' tle
agencies havi ng responsibility to field 'STWs. has a target o')90000 STWs 
to have in operal ion by 1984 85 trader its programme. During the same 
period 25 l(0 I)TWs are plhnned to be i'!operation through the BADCpijogra mC.4 It is projecied that, by 1984 85, over 50",,of the total 2.9 
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million hectares of the total irrigated area will use groundwater as their 
water source. To achieve these targets. or even to get close to them, 
groundwater irrigmalton systems will have to be developed during the rest 
of the plan period al a rate un llrcCCdCn tCd in the history oftBangladesh. 

Oy[NTIAI.L AND ACTUAL° USE O: TUBEWELLS: THIE GAP 

Ulnder-ulilii/ation of Lu bwel1 cilplaci:y' has been aichronic problen in 
Bangladesh. The DTWs. because they are capitlal-intensive and heavily 
SubsidizCd by the goverm-nllt. have been iicstigated more than the 
STWs. In a survey of64 )TW.s located i! ridirs.12 (list Biswas ci a!. round 
that during the 1975 77 period the average ara irrigatcd per I)TW was 

-itt ,2 ha.2 i imilr c11 inid and even lower avlera vUlxerT~ies by I)T\Vs have 
been cited bx einves.,t7icato's.2 BAD' recorIs ildicate that ';incCother 

1976 77. the irrigatcd acrca.g lr Unit rolr-all I)TWs has been Consistently 
increasi, and in tile drv seasoil of 198I 82, 25 net hi wcre irrigated per 
tuhCwCll ('[able 4).* Alth,)uch. on the basis o1 these figures one caln 
conecludc hat aimajor ilillrl.'nit ! tIea ra e\condtiton reported 
earlier has been aichinved. there exists a widegap between the potential and 
Current use or lTiW'\ capacit . 

The potelliial area (illtaln b iirigaildt fromia 56 litre s capacity DTW 
depei ds ol scxcral factors such as lhe crop grown. soil texttre, chal ',el 
c~n\CValcC losss..irigation alid x Iter schCdtliill in ihods used, land 
IopOgi-a hy, and ho0urs of PUMP operatitn. The ield waiter recuirnlemeit 
oflrice grown in the dir season is .J-Iot 2 3tiimies iimoic than that of\vheat 
grown inthe sallc soil. As i result.t rom aale poteitially irri'i'iale area I' 
1)IW is intilICh hiclhe or lhCat than fot(r rice. There is evidence of 
achieving more thin 5 6 ha iiiatCd for rice in tihe Ch iSeason froln a 
"6 lit ie capacii. I)EW (is\va sI a! .2). Unconfiriied rCpi)orts ildicatC 
that a Particutiar I) 1Wgrot1.P at :utlaria. Nivinsingh&ldistrict, has 

irigated as iiiuch as 1)9.3 h:a For h"o,' rice by utili/ing the pump it)I 
ilmaxinull and Storing PUiUiPCd Water in speCially conStructd taniks 
during iliight-tille OpCiatioil. IIloeCer. ithas been am1ply Cemol1nstratled 
that. xvilh good orcanizat iol and manacement. t 361itre s capacity 
tube\Cll Can PiactiCallx irrigate on the aeVrag. more thain 40-5 ha of rice 

1t illdgL. tiIt il r cI, Iic* liiSditlicui aCC ir. icC Ci'CO t RM . ITIC (Lii aic cOtcic:td tw 

t )(,'s tidttIcrc i's t)good cross-clIcCkiig7 nlc iillll asox n siat k lo ,ti.ichii'l'inaliiIl icC 
cotleciion, ihat \,tutld pIlc'cli iltlaicd repotis ticld Siaff. 
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area in the horo season. or wheat cuiivation. the practically irrigable 
area cal lc 50 100", higher than that for ricc. Oil the Ibasis of licM!
experiments. Sattar cstima ted that 1.the sandy soils of the Thakurgaon
tluhcw'ell project in the )inaJip-ur district the practically irrigable area for
%%heatcullivatlion in the dIrv season is ahout Iha per litre s (31.6 ha per
cfS) of dischaurge capacity iflICt tlCvCbwlls operate 16 hoL!S per (layd(uring
the peak water-denandig period and if blockwvisc irrigation is 
pract isel. _4 

The vide gap hct vccn the current level of I)TW c,tpaciiv ntilization 
and tihe attainahle potcntial can he narro ed if practically fe.asible and
socially acceptable approaches are applied to solve tile problems
identified in the lielM. A numb)Cr of StldiCs UsiliL such a apprOach have 
becn iindcrt:.ken in recent years and they have shown very promisingn
results. In one .qch pilot efflrt. 20 I)TWs wcre chosen by the field olliccrs
offR)I'. ,,I)( and the l)epartment of' .xtension klanagceient to
have their performance imlpro,,d. ,Atthe end of the year (I 7(, SO) the 
irrigation covCragC per I)T\V incrcascd from aia'eragce of' 211 Iha to
33'2ha and gramin production per acre iic:-a'dse hy 57". .In another
pilot stu.t lie voluntary aUncy (A'R and theh,1anghlcsh Krishi Hank 
joined forces ,,it h HA I)(' to im pro vC t lep.fo.1rm, icC of1 I(IWs. 14 1I1
the fir.; yearl 1977). tlhcy wcrc ablc to increase lhe irrigation coverage per

lubewell by 55, from ihe pre-project level and averace fhriiers' yields

increased h 11101t 56",,. 
ILcotn aIlCd by this resuIlt, tile pilot work was

expanded sigii!icantl,, and, in 1982. the pro~ject worked wili over 215

DTWs in six Ilamix (dministrative units of 150 200 \illagcs). In another
 
Stutdy' in the service carea of the ThakuIrrcaoi tubCCll projeclt. increase
an 

ol'ovcr 20)",, in the irrigatcd area was achicvCd per DTW in a .groupof 12
 
tuhcwells inthe 1982 Uimu 
 rice season coipared to the benchmo'rk 1981
 
1lltilll seasOll." lhcre is an Ineed
Ill'greit to t rV to extract tile lesso is IroI1

these liflerClit sttlics and then 
 formulate policies to create conditions
f'avotutrahle to a greater Ilse of DTW capacities. A reasonabl deree of 
improveinieit inl the lsC of' all existiiic [)TWs could make a signilicant
diflelelice in tlie total area irrigated and in the production benefits 
acichicI b, the farn ers. 

Relative to I)TWs.much less inlfrniation isavailabl, the potentialon 
and actual lse of the SEWs and I ITWs. These sial iler tuhC ,Ce'lls have 
been o\wncd and opertcd h\ small fdIhiiCr 1rol-upS or individual fIarmers 
with 1no oVCll Cii t snlbsidNv. 'here frc, the LIuestion of" their misuse has 
1ot heCn a suLictC of as iuch iiterest as the I)TWs. There is a general 
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impression prevailing that tile potential of STWs is better utilized than 
that of DTWs. I-iowever. available records indicate otherwise. BADC 
records show that dIuring the period 1979 82. the avera ge arca irrigated 
per STW has remained Constant a.it about 5 hi. ,\ 14 litres s capacity this 
is Cquivalent to 0-35 ha per litre s capacit.v, which is even worse than the 
present 1) FW perlorimance . His \as 'I t/. 2I 'ound in their sample of' 34 
STWs that tlhe' irriiated an avcragc or onlv (1,2 Ila per litre s of'dischargc 
ca pacity during the 1975 78 period. Ihe lIill/at ion of'Sl\Ws should be at 
least as high as the ID'IWs per unit of discharge capacit v. Indeed. STWs 
ha\c the comparative advaintace of having it smaller service area and 
consequentlv t lower lIss of i' and application.water inl conv'yva nc e 

COAN IRRI(iAION FROM GROtJNI)W,VIR IHF SUSTAINED
 
FOR LONK?
 

It is critically important to kno\ the rite of' roundwatrtilizationl that 
canl Ie sustaint (d1it long-terml basis. Anl aCCulrate lVu,tion of' this 
question is not possible without adlUate field information which is 
currentlv lacking. so that only some first approxiinlitioiis aC atttempllted. 

11moi0'1 water is withdrawn inl a \,cai fromll the groundwater than it has 
received thr1ough the annual cycle of rechrgc. Iostlv during tle wet 
months Ironi rai lr'alI and st iramflovs. the \ater table will decline From its 
usual level. Il'this ',wlter m r continues 'or vCars. the plmlpilg lift and 
the cost ofi umping ill coitmntiu to increase and it point will be reached 
wheni the shallow water iftinc devices will becotie useless. It is tlerefore 
vitally important to know wh\at rate of erountwater Cxtraction is saf'e in 
the ling trn. The mnltttr hinges criticall on the aniiual rcmhaergate in 
\'ariots Parts of the Coutrl\. 

For most parts of langladesh. tile eroundwa;ttUer table shovs a natural 
annual fluctuation f'ronti 3 to rnii: the averaec is about 3-6 m. As might be 
expected th1 \',Itler table dcptl I l'ruin tile ioil stl';ce is least dLtiring the 
lWiinv Months ald the depth increases with the pr''gt'ess o tlhe dry 
itilis. " Assumin igthtt ie stowage cocflicien t otlthe soil profiles varies 

bietweeii It) aii I ,. which isa lair estinn ico tl'the coeflicient 'or icdi ll 
to IiUht texttllCd Soils. nllt, aCas wonlId have usIcablC r Stora'C of'a xv 
betveen (03 and 1 A)(in whinlhe depth o tti ' l loudlla\Vtl table 
CILICtunatioll.2' This aino1.1t of'water thieref'oiel bco:cs i saFe ainounlit to 
ie withd1rawni froill tile undSrrond l'eser\oi r aInaullv. 

http:aino1.1t
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IABLE 5 
Estimated IPocniial Annual Grotndwvatcr Rechajirgc bylDistricts 

District Potetllittl recharge/)r(.I' r 

Ma.\. 1r1/1e Alin. ral 

i /it x /0" 111x /0 

l)inajpltr, Rangpiir 0.81 13.315 0.42 6873Bog'a, P1bl11a 0"51 4'368 123 2(124Rajshiahhi 0.23 2.197 0.04 0395
MI',mcnsingh 0.96 15.437 0.53 8.589Sylhc 2.00 21.8142 1.38 15(142)acca. 1149 3"628 0121 1'543(omilla. Noakhali 0.66 7.009 0.30( 3.184
Kusitia 0.25 0.913 0.05 0.197.Icssorc 0-42 2764 116 IIFI1.0rIn 1I0.46 3.134 0-.19 1'333 

Source: I BRI) IDA.-(1 

Preli narv est Imates of ann ua Irecharge rates for thc di ffcrenIt (Iistrictsindicite that the rale varies su bstantIIalIv between districts (Table 5).
These estIinmales are veIy ro ugh, bUt they pr-ovi',,. a useful comparison ofrecharc rates iIi di ll'rent geographical areus. Soic districts such as
K ushtia. Ru ishia hi. and .Icssorc have iii uch lower recharge rates thu nother areas. These ,listricts cannot support full development of
agrcuIt1r,1 from1 grou ndwater a lone. theOi other hand, Sylhet,
Nmvineisi ngh, Di najpur and lRangpur disticts have cornpa rat ively higherrecharge rates and agrlicltnure in these districts could be supported
significanllv by groundwater.

The recharge rate is alfceClCd bv a Inimher of factors, inchludilng seepage 
from stagnant as well as Ilowing water bodies, and by flooding. But it is
primiariy dCepeIIdent on tle infiltration rate o'f wa.tlr throug.h the soil
su(rface. and tile rate of' percolatioll in the soil profile. A not her sonurce of 
recharge is the percolation and seepage f'rom irligaled lands and canals.The recharge rate froni agricultural lands is increased when f'arming
practicCs req u iIc bundi ng (ll storage ol' water in tile field, as is oIund
commiionlv iII rice cultivation. In hlavy soils and in areas where the soil ispuddled for rice cu lti 'a ion. tile rccharge rate is low becaLse of' the lowinfiltration rate ofwatcr through the top soil and the low percolation rate 
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becausc ol the hard pan developed by puddling. The groundwater of'such 
aa arca, however, can be substaltialllv rCChalrged if"the aquier is 
hydraill.liclliy con ncctCd to iriver bed or its side in way tht l lows wlter 
movement fron lhe river to the lquifer. I"or a-ciIS where the \Vller tlble 
during the wvCt scasonl rises to verv ncar the erotLind surlfacc, the 
gto nmd ater recharge potential bec o~mes limited by inwla ailability of 

soil prolile to store water. in that situation the recCaItree,$ potCntiall can he 
increased if the wtter ta ble is io\\crCd I)\p Illllping grondwtettr out 
dluring the dry seaIson. 

111 'Clas
Since adCatel;lle diCalfirltI'l- actCuISame Clts o1' recChae-eIC I'atCS e' 
not avilCl, som Cuseful IssCssmCnt of the possilbilit\' of the 
groun dwater level decline caln be maC I'om1 the ecords of watcr table 
fluctuaILtioIns illarIaS where the pIrsentC grouldwater witihdrawa l is 
si'nilicat. I nestigaltions bv the Bangl adesh Water Development Boalrd 
indicate that in some places in the districts ol' Kushtia, Pabna. Bogrt, 
(omilla (hittgong. langail, i)haka and parts of Mymensingh and 

pI.'shhtli disticts. the wonttLndwater levels have declined by ft 15 0(30 ,n 
more during the last 5 7 years coIlpaCrd to Crlier records S . This 
adiditional lovrilmg has buell atttribttCd to incrCasCd withdratwal o1' the 
grountdwater by irrigation wells. FIurthCr. the study indica'ItCs that there is 
aIpronounced eflcntof aancedent vCar's lOw rainal'll. CSpCCially the low 
ra;inf'dll of leptember and ()ctkubcr. on dhe l est depth of the waitcr table 
which usualv occurs betcen April an.l arly May. III three ol'the above­
mlntioncd districts. i.e. ilabni;!. Bogra and ('(ittgong. and in the 
.1 m Lpu rdis rict, the grounldwater leel w tsfotind n1ot to be returning to 
its previous yca r's leel at the Cld of the ra iiv s ason,. anmd to have fll lcn 
over the ast 2 4 cars t a rate o"()'HI) the months0. 1+IllCi yeart evell InI 
of AtLgtmst a1nd Sep)Mltembcr. tWe raily mntn1hS. 

The current inlformtionIblse is i dcqllc to aIsscss whether the 
present rates ofIolUdWalter"withdraiwatl caI be sustainCd oil at1llg-tCrm 
basis. But the availablc dtlla Salgge:,,t thatt lie p1;'rccss of'gralal Idoweri n 
oi tihe w1ter t 1 mav hae'Clread\ statl-ed ill;1% sotme aicas. The ncd I'olr 
carelul and continucd mtolnitoring of, the bchaviour of, the water levels 
tIiroughio t tile Colll l,' is therefolreof p r lfl port lice.lllt 


'PRIVATIZATI ON' ITS PR()M ISIS ANi) PROB.I+MS 

The STWs and I ITWs have alwavys heen fully owned by the I'trmer groups 
or individual l"licrs oamd there has been virtually nio governmnit sItbsidy 
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oftthe sale ,ric of these types ofeq IipnenI.On the other ha nd, for a longtime the DTWs have been suhsidized for 90 95 %of heir actual costs. In1979 80 the gove-rnment look the hold step of grad!.ialI\, withdrawing thesubsidy o I)TWs and introducill sale progra II iles for new l)TWs andimplementing a programime of 'priva/atioa;1'O of the grondw\ater sector.la DTW s'StemS, a I'arern gl-f1or a il eNxisting ii' bewell is required topay a yearly rent in exchange for the righ: to [he lbewell's Ise hy thenand the repairing and mairitenane servi,ce., of IAI)(. The cost of sparesis to he horne 1\w the falrenrs. The lental charge remained steady atTk. 1200 per year from 1974 75 ito 19I 81. This rent represented lessthan 05",, +f'lhecost ofa 1)TW dIting most of that Ieriod. In 1979 80.in the \wakc of' the privati/ation polic., Ile\,; I)TVs \Nerc. sold to farler groups at a pric ol"lk. 5001))) each on a cash basis. In 1982. lie sale pricefor a farmer group was raised to) Tk. 75000 cash. or Tk. 85 001) on Ininst'hntlll plan. for l ne\\ )TW\' hich cost 1AI)('T k. 335 000. For anindividual farmer. a )TW bo1ught ihroughI3:A)(' would Cost tile full 
price.


The rental lha rgC for ain oldl I)T
Y\,W has hen raised to Tk. 3500 per yearsince mid-1982. F-rther. tlitmcr ,iti- I'ow encouraged

the old DTWs at an att.racti\c price calulated 


1i to ptireiase 
on tile basis ol' a straightline depreciation blet\\cn the 1980) price of Tk. 6011100 and the salvagevaltu ofTk. 3110(11 alter II)y ir.h plan is that the yearl, ;ental charuwould be increased ftiithCr to disctiu age azndrenting elln-,nagC

falmelr g-roups to purchase 
tlie 

the LjuipnielCnt. (C01idlitiOtns for falrmeswishing to obtain hank redis to purchals an,. kind of tltuewell have beengreally relaxed and official formalities lihcrali/ed. ( her 4111) l)TWs hadbeCn Sold tip to I;irch ;983 under the !pri\ati/ation suhcme..'
"iajor enlefits can be otained fromlt proper implemenation of' the 

ri"ati/i)tion poic\. \1"st t all. t le go\erln i-ent cln "Ct relief* From ahea\\ lurdlell o tulhid\ in thIe I)1W WCtr. vMhiCh almounltd to0 abott
Tk. 130 inillon in 1975 70 bit ran several tielics higher per year inl'niore recent \er. lhe suhsid\ \\as lailll\ helping the relativelyaffluet.'l failllm '\h1(., IoiC inllulnti'al societ\inl aid able to arrange
installation and operation of I)W,, ti ldlr -their cotlrol. '' I Theownershil systeni should help) to ,.tillfr lie problems associated wit IhthelowV use 01f a ttlC\\lf's potCntial cipal it\ and , ith its care and
ililillllicet'e. For n1c\ I)TWs. an colnol iC itionaIl shotUld d1ollillate any undesirable social aiid political influence in tlie decision lo locate a tubewell. Anothhr major beneit aCcruable Irml a pioper iil-etnien­
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tation of tile privatization polioC. is the devclopmlent of the private :ector 
for equiplent and spai cs ma aulfacttare, sale and seI'vicing Facilities. 

There are a anumbher of ;areas ill which caution mt1st be exercised and 
sound plans formulated and implemented to a'oid likely suff'ring of the 
small fariers from the privati/ation policy. There is a fear that a quick 
implemen tation of the policy may crelatc more watelr lords' than there are 
now. If'a [YTW is purchased by a wealthy individual or a small group of 
relativelv well-ol flers, the o\Vlr( ',) Could use tlie \\Itel SOtil'Ce for 
excessive profitoeri ng bysing the wter at a high price to a captive group 
of aeiL hotrs \who wvould not have a chance to use tile groLa ad\ Iter by 
any other nicans such as an STW or aa lITW. The pi'rclased ownership 
of tle water source could he used by the ownets agaiinst those ieighours 
l' any pa This could also halppen to some extentill'lposC suitable to tlher. 
in tile case o1' STWs. 'lhie social problmns ci'eated through such 
developmenlts could be worse than wheii the I)TWs were a1goverlinient-
Owlied property and all memhers lad at least an e ul right toWteoreticaI 
tie use of'the water. Possible exploitation of'snall farnmers hv the ailluent 
ones through o\wnCrship of t lCVClls can be Iiiitinli/ed tht'Irough 
appirop iate govelllnlt policy and legislation. BA1)(" should sell an 
existing or I ne\ I)TW only to genuinely 'eCistered fa riier cooper'atives. 
The water charges that cal be r lized f'rom interested lon-ainen hers of 
tie cooperatives should be limited by appropriate legislation. Socio­
economic st uidies ailC IlCeded to sLppor't such goVellillieit atioll. 

The priva ti/ation policy suIpported by a il tilti-ageeacy involvelent in 
tle sale of tie diffelren t types of tube\ell systems to individual If'arniers or 
f'arnier groutps May clreatC ovei'crowdi tig of' tuhewvells in some ar'eas. 
alli'cting the axaviahilitv ofwater to some f'a rniers. There is a i urent need 
to try to preveint such a development. 

THE ('HOI('E OF SCALE 

'[le three inain types o' tuhewells found in tse in Biagladesh, i.e. the 
DTW. STW and HTW, appeated on tlie irrigation development scene in 
an order inverse to their scale. The DTWs were first proinotcd by the 
gover'iinicnt. Large-scale development was started hy BADC in 1967 68 
and since then. on the averae,. ioi'e than 1000 DiTWs have been installed 
by tile agency every year. The STV prograaime started in 1974 75 but 
developed very quickly into I p'oralmlllllle of' aeai'hV I1)00000 units by 
1982 83. Although an HTW progi'alle Was initiated at about the same 

I 
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time as the STW programme, amajor governilment initilative to popularize
their use did not Occur until a few years hmtr. The last 4 5years ave seen 
a phenomelin al growth of I-ITWs f'or irrigation.

Clearly, there has I shift inbeen the government's emphasis in 
recent years on the type of groundAter systems to h developed. DTWdevelopment has becn de-enipl asized in liIour of the STW andtypes. Although I)TWs will still remlin on 

HTW 
1he dvchelOpiiicit scene, it islikely that the Second Five Year Plin's targct of operating 25 000 DTWs

by tile end of 1984 85 ill he revised to a smallier niu ber. The recent 
policy of prilVatiza tion and sale of"DTWs has introduced new ecooillicconsiderations. which the tarIrmr gr'ourps i Iust coisider sCriously beforethey decide to invest inIlie [)TWs. The itumber of' DTW units soldtduring
the first nine ioths of lie year' 1982 83 is iboirt 150(M against a ta rget of'2300. On the other ha nd, the yearly targets for the swle of STWs aind
HTWs are being adjuistedl toward aIi igher" figu re. BADC ha s a1tar'get tobring into a ofopera tion total 9()000 STWs hy 1984 85. In all 
probability, this target will he achicved. Similarl'y,the pr'esen t rate ofdevelopnicrt strggests that the tairget orf 5(0)000 ITWs by the end of 
1984 85 will he exceeded. 

The DTW scheme was originally conceived with the assumption thatf'ar'rnCrs won ld form cohesive groIps to tise properly the watcr-lif'ting
Celuipien t made ava ilible to them virtually f'rec of'cost. The condition f'ortheim to have iatuIbcwcll Was to show thlara suflicient number of' far'mers
had f'ormed a1coopera tive grouIp to use tile irritatiou cwater. The lowutiliza tJon of I)TW capacity is indicative of' the faCt thiat this assumlptioll
did not work satisfhctorily. However, records indica te tha t substantial
impiovemnerts have heen achieved during the past 5 6 vears iii the iC of' 
the DTWs. 

The reasons f'o r tile low tttili/ation of DTW ca pacity have beeninvestiga ted by tiiiriinuber of rescarchers.". 1. 2.24 The pri lary reasonsf'or low utilization are rooted intechnicall problenis of'srh-optirnal siting
of1the wclls. inIldcqtratC iiiaintrianlcc and I'Cpair of1the eq uipient,defective water conveymare and distribution systerns. or'gariizationial aindrnaigeleinlt prohlems of the ttibewell coiniittec with I relatively lhrgei number of' nienibers having sinAl and fr'agmented land holdings, aiidsocial problemis of'interfecCC aid cxploitar iou by the powerful niicriilCb-s 
in the rural corlirilunlity.

The STW technology, which requires a lower investment, is lessdernanding of coopuar.tlion f'n'rori a lar'ge group oh fairmers and serves a 

\tr
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smaller area per tubeell. seemed an attractive alternative to the DTWs. 
STWs are cither individually or cooperatively owned and operated. The 
lack of need for government subsidy to popularize the use of these 
tubewells was a welcome contrast to tile IDTW sector which. toward the 
middle of the 1970s. became a very questiunable in vestmcnt for the futture 
developmenl ofIgrOLiund\Water for the small f'aIrmcrs of Bangladesh. 

ITWs. ol the other hand. rcpresented the smallest and Most tly 
individual form of'groulWi ter develpment and tise For irrigation. Such 
a scale ofdevelopment is imaginable ont) in an agrarian background as in 
Bangladesh where the land holdi ngs are very small 80 ",of fhurms are 
less than 2.02 hA in size and whcre pressure to produce f'iom the lhnd is 
very high. The economic attracti'eness of the technology and its 
accessibility to the very-small-scale fIarmers have made IlTWs the most 
quickly spread means of groundwater irrigation in the counti '. 

An importatL question is: whatlltye of tubewell echtlology is the most 
relevant and approp'iate for BaHngladesh today'? This question call he 

looked at from va"rious viewpoints. In terms of' technology. all tlhe 
different options, i.e. I)TWs. STWs. IITWs and d ,iWells, are relevant. In 
areas where shllow alUilfrs are not available, deep wvells are a relevant 
technological option. Sinuce the cost peri unit of water is substantially 
higher in deep 1i bewellIs tha l otherIforms 0f' \wells (Table 6). this 
technology could bectole an appropriate option on lv when the henefits 
from it outweiCh tile costs. The past l)TW development pilaln of the 
government seems to hav been excessively influenced h tle false 
promise of ILluick irrigatio developllnCt, Whcl may have contri bUted 
toward their overlwoking tie need for better .judgemen t oi ilnplemen­
tation strategics: mielv pcoper siting, so,'iaI eLILi tv, and development 01 
effective water con\'evaiice and distribLutitln s,,stlms for all the users. 
Thomas argued that 0hv: choice of' deepI LCwell tech nology in 
Bangladesh was determined by the organizaiional requirements of tie 
implemen ting agenies, including lile aid donors.S2 le further argLIed 
that in the actual decision-Ilaking. such factors as risk avoidlnce. 
appea ra lce of modern ity,. established plocediures anmd familiar tech­
niqties, and control oLtwei ghed development policy oljectives. However. 
it is clear that at tile root of iany of the problems was the very high 
subsidy given to DTWs. 

The STWs represent a sca le that fits tle needs of' iudividUal large 

farmers or groLps of small frImers tappiing shalIlow groLindwater. For 
geohydl'ologically Suitable areas, an STW is about 5 "(,cheaper than ia 
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TABLE6
 
Costs of Irrigation Water by Different Types of Groundwater 

DTIV" 

II ith 
d t i

All 
I "thout 

i"tt p"
(hll 

II it/
d tt
(hll 

Capital cost (Tk.) 240 550 223 000 30446 
Capital cost per ha metreofwater (Tk.) 824-01 753.31 353.15 
Operation and maintenance costper ha metre of water (Tk.) 659.27 659.27 647.60 
Total cost per ha metreof water (Tk.) 1483.28 1412-58 I 000.75 

Source: GOB and the World Bank."b 

System Based on 
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988.74 

1 iiout 
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1380 

388.49 

470.86 

859-35 
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DTW in making a unit volume of groundwa01.ltCr aal',IillblC flor irriga1tion 
(Table 6). Since STWs have been p'ivatcly Ownetd an1d 11o government 
subsidies are involved in t1hCir" aCluisition oIolratio. such wells ar-C 
being used only b\' ilotiVlatcd farl1mcis. lBc.'LtsC of' its small service ai'tel, 
the degrec ofI'IlrmIer cooperatlioll req ired f'or successful operation of ill 
STW is much less thZn tlht Ieqiiicd I'or aI)TW. The existence of a 
cooperati\' environment is all cononiic necessityvor investment illall 
STW by a Iarier group. The appropriateness of the STW technology is 
proven by its great popula rity. 

-IITWs are at the lowest level inI the technology scalc. They req uirc 
mnimum invcstment, miimum1111 skill to instal and operate. and the 
work ilnu lif'cis short. IITWs aie Hidividud-n l 'fr oriented. requnire no 
cooperation lrom nCigh bot rs. and the'y r,' rCsC1nIn oltion that is not 
peCrmne;.nClt ill for
nattirC. i.e. Z1a'melt'r-uIsCr does not halve to su~bscribC to it 
t long tiimc. if'he lindls it unsuitafblc for sonic rcasonl. The cost of'\water per 

unit volumc il a1n ITW is Co"Inparatblc to the cost of'water f'-om an STW 
(Table 6). H-lTWs aric the most Ilbot r-genera ttii ig tylC of groundwater 
rrigation device. 1ceerate f'or instazllaLtion: Md l'orThey i bot r both 

operation. About 80) man-days o lour a ic rclti rcd to plin p wa~tcr ol'r 
I lla for one crop with alaI I TW compa red to abhoutt I..4 mMn-da'Vs inl a 
ilechanized tuii bcwcll system (Tahle 1). 
HTW development has been criticized because it reqCLires aIrduLous 

labour.--22 The criticism is correct, but the imlportant point iS that this 
technology provides an option to tile small frl'mr who maV not havC 
Zaccess to other meas o 'irrigating the land. It is ILuitc likely tlalt, itsmany 
more new I-ITWs 1rC installCd in the i1ac- I'utuirc, SoiiC of' the old ones will 
celse to I'Llucli on bC IsC ol r-oblemiis associated with tile availabilitv and 
cost o1' 1lab)our,. or- bcCaLusc they IhvC I'ou nd lccCss to 1a STW. (This 
tmansflormation is reportedly happenMcx1ing now inl some a reas such as 
Tangail, I"Tmaptu r Bogr 3.) Such tion Sittlid ai tl1nsf'rm of' sta1tt is 
desirable iW the sense thaht these la '1niershavye. all probability, gained aill 
good appreciltion of' the valuC of' iricaiion \wte"' amid some knowledge of 
\tliei' nmaiia1,cenlell I. Such a Cia. iigC ol'st tLS. which shon'.l genel'ly metmi 
progress f'oir the 'arieCrs, is lmost idCal whcn W comisiLeCr tile problenis 
thlat lavC beh Cncol tinLt-c'd inl the [YTW sect or in he at telmPt to 
tl'ansl'orlll agroul o1"ra iinf'ed la r1eC's into elficient users of deep tLIibCWhelI 
water. I-Iowever. ole cli reasonI lly arguC thlt the total imlpctC ol1[-ITWs 
ol the imrri'ation scemie inl Bangladcsh will m'emin limited comnard to 
mechanized means of Irriation. 
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The entire need 1orgroundVater irrigation developmentini angladesh
cannot be met hy use o!'only one or two ol'the di fferent scales or types otubewell technology that are available. The ccohvdrologic background
will prohibit the developme:nt of the Full potential of Lrou ndwaier' by use
of any one 0f tlhe tpes. Socio-econoliically. speaking" each l Pe of"
tubewell Irequiiires I specific set of con(d1ithnS Ioi'o optima!tI use of theinvestnent. The deep tuhbewelIs. becatu;e of their h1igh investment and
hi.lr discharge ca pacitv. are thw mots denliding ill that rI.Card.

oe\'C\'er. there ar-e many exam f,1es 01" deep tUlbewvells which hav bCIen
using their discharge capacities at optimal or nearly optimal levels to the
benelit ol'a large number ol'small faIrmers. indicatin that this technology
has a su ita ble place in thk2 society of' Ballgladosh.

The recent polic. decision of the government to privatize deep
tu.bewells secms Iogical and sound. shll'tThe of' emphasis f'rol clc+.ptubewells to shallower ones f'or extensiVe grounlwd\Vater development is
also a logical Step towarId achieving the inluch-desired goal of helping the
small fI rmers. includingii those ill the remote areais, to prod uce more food
and earnl iore inollme. If' backed il) properly with the necessary policies
concerninle tile sit inI of' tile di fl'rercnt scales of tubewells in the various
pairts o' tile CouIl t ix', the deep. shallow and ha i1d tulbewells shouhld find 
their appropriate plices in the tot:il lgroundwter Ltilization progratmme.
Lessons of" tile past should be kept in mind while If'orm ultinig these
policies and their implementatiol strategies, and at the same time, the
!ong-te'in I'utLiUre. rat her t han juSt qluick imiiied ia te gains, should be
 
upplermost in tile decis,,n-niaking process.
 

NATIONAL-LEVEL PLANNING AND (OORDINATION: 
ACTIONS NEEDED 

Bangladesh needs an Ul-to-datte master planIfr tile development. use and 
management of its wa teri resourices. includ ing grounldwater. The rate of'
giotindwater development presently uIriderway in tie counrv is such that
the shoirt-terni phi1us gliding development can at the best be
approximately consistent with tie long-term ina tioinal needs, but at the
worst the' cai give rise to miepr I'alttlre problenms. FortunMtelV, the total
grou.tdwater iCsource avai hic in tile couti'y is in uch more than will be
exploited dtiring the iiext few yeai's. but it imust be recognized that the
grio undWa|ter resouice is finite and it is closely interrelated With suir'Ptce 
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TABLE 7
 
Nt111her Of lT,'Ws Sink. (onmiiSniiCd and Operated in Norti Bengal
 

'ear ,no No.\'. 0/
Alltl]k (omlni's Siolle'd opcrl'¢l'd '¢MlIII#I.S. iollIv11 

I) TOIi'. in opl raiioll 

1967 68 27 23 24 1I)0
1968 69 156 155 138 89
 
1969 70 45) 42S 40i 
 95 
1970) 71 45)) 430 319 74 
1971 72 4511 430) 
 331 77
 
1972 73 450 442 397 90)
1973 74 631) 464 383 
 83
 
1974 75 2 262 603 442 73
 
1975 76 3037 736 
 418 57 

Source: Ihanid t1 nl. 

has traditionally no been consideixd challenging or rewarding by the 
technical profcssionals. Beca use of this and the heavy orientation towards 
new constructiol, proCu rentlCl of mtCrials a11d eq ui pment for new 
tulbewell installation has alwas lbOUn1d irel'rence. in these agencies. over 
the procurement of spares lor repair and maintenalnce work. Government
action is needed to find a bettei halance between the emphasis on new 
installa lol and hiat on scr\ ices to pioote optimal US and nmin tclance 
of" the installed equiilmcni. 

In t his respect:. tile privali. 'ition policy, if' implemented properly.
should help allCiate the With invoh, nlent of severall'oIN'u'-le. the 

govcrnlell t aelncies inl the sale of' dilfl'ereit tIpes of tubewell. there is a
 
Prealter dc&re of competition .ll'lll tile agencies. particularly anon1
 
those concerlelld with the sale of' STWs and HTWs. This competition is
 
putting pressures oi tile agencies to reach tlie fiirmers even ill the

relatively remote areas whcre servicing f'acilit ies ai'e vet to be developed.
At the same time. the f'alrners aire dem11(ding I better service f'or their 
purchased eqi plen t. The developnent of' tile private sector which is 
supposed to take care of'most oft lie needs f'or the spares and maintenance 
services of the eq uipnment has been very slow in most areas. Many 
newspaper reports anR coin plain ts againist ion-existent or iuiadeqtate
services of' STW dealers in various parts of lhe countri'v have been 
published d' ring the cul'ent year's dry season. There is i immediate 
need for 'lie governmenl to take appropriate steps to encourage the 

' '/
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walter hydrology. A comprehensive (but rcgularly rcviscd) master plan for 
tile development. use and management of all vater sur ceresources 
water and groundVatcr will Lp to f'orm latc short-term plans and 
policies consistcnt with the national ,1oals and rCsources available. It will 
also help to avoid conflicts alnd interlerenceealong subsectoral schemes il 
the same basi i. There a ca lreadv reports ol 'tcmses of interference hetween 
surface water dra nage schemes amid deep tubcwell schemes in the same 

A reccnt review by an expert tain', recognized thit considera ble data are 
ava ilaible oil hoth surface and grouIndwaetCr resources. coI lected primarily
by two a cncies Bangladesh Water l)evelopment Boart (BWDI3) and 
Bn11laetCsh .\ricuIttoral l)evelopmen t Corporation (BA I)) i 
However. they concluded that they ar not adCquatC in quantity or 
quality for otimal lanning for the I'uore. The review particularly 
men tioiied the ilnadcquacv in the capacity o1 tile a cncics for dta 
processi ng and mnagcemcnt that is requiired to make the cita revadily
accessible in casy-to-use fo1m. Recognizing the critical importance of' the 
finite water resource in tile national economy in tle futuie, there is an 
tirigeiint need to Cstablish appropria te institutions and networks with 
trainhed inaiipower 10stcmattically the availability. use.to collect data on 
qualitv and hehavioir ofr0roidwatCi in the coon try. (ilmpLuterizCd d(kta
processing .\s should Ise Of such data.lems he established for rcadv 

At the present time a good ntni her fgoverlllent agcencies are directly
rcsponsible for making grontndwa ter irrication sy stems avahila blc to the 
f 1rmCrs. These are: BAI[X" and BWI)B for deep tucwclls: BADC. 
langladesh Krishi a',jniculIttirlI) Baik. and Ba ngladetCsh Bank for shallow 
tu be\elIs: and BAI)C. The DepartmCnt of Public I-lealthI Engineering.
amd tle RiraI clt Board for hand tubewells. In addition. theDevelopin 
private sector is invol\ed in providinlg tile goods and sCrvics required f'or 
he tubewll devehpmnent programmes, particulIarly tile STW and HTW 

prog ra mlies. The major clnlphasis of' all these agcencies is to mcet the 
targets of0IIChx LibwVellI in.;!a llhti on or sale imposed oii them by the 
plaincrs. Wlhat happens to the equLilp ent a'ter it is sold or inmstalled isa 
question that receives inadequate at Ici'tioll. For exalinplc, in the DITW 
sector. tle ii Lnuher of'illitts hich actUall.' opera tCd ill any given 'ear wa s 
alwavs siunificantlv less tlln the installed number bccausc. among other 
reCasons. th lICpair alld iiaiiitcii1aCCeivCei to t lie installed units has beeii 
inadcqute. I-lain id :ies perhaps a extri'eine exam plC of'this sitLa tion for 
DTWs in North Bengal (Tjahle 7). '7 Operation aid maintenance work 


