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EXECUTIVE SUMMARY
 

An international conference on irrigation sys- •poor coordination among the agencies in
tern rehabilitation and betterment was held in Lees- volved. 
btrg, Virginia, October 27-31, 1986. The confer- * ilad1eqLate farmer involvement. 
eice was s , "el by the United States Agency for @lack of* an effective nonitoring and evaluation 
International velopilint (LISAIL)) and was organ- program. 
ized by the Water Nlam:igetncnt Synthesis Project. * inadequate consideration of' the ststaillability 
The oblectives of, tle Oil f re ne were to bring to- of inmlprovemlenlts Illade. 
gether r-t'resentaltivts of do1or ,lltI leInding organli- The following gulidelines and recomnldelations 
zations, country p olicy Inickir;, proljtt iltlhileln- were prt posed to obtain more' effective rehabilita
tors, .tnd resc.r<cllers to joilntly revivew and discuss tlion and bheterennt pro'(jccts: 
tile lessolls learntd f'toin le-hlabilitat iol and better- 1. Die to0 tile dllNanlic natture of the irrigation 
Inint (f1torts, to idetitift'y problenms cnlcotllftcred, and systtlli and its tli\'iloltllicilt, tile irrigation 
to develop glil chlils for etter l;lnting, itlpl(- systcl getncrl should not be restored to 
leilting. andtlmonitoring lchtlailitat jolt projc:ts. its original drsigil sjcific'tiOlls. 

larticialtits ijtlhded of'ficials frotn 2(1 c ll-. Rehabilitation ,and bttret should be 
tries, as wdll as rp erstlntatives fioni I SAII), Asian \icwhahl and pla cd as a joilltprocess. 
)eve'loplmt nt k,tilie lnk, Ford Iounda- The itltlle loloiBat World cill rl tatonof 

lioli, tht' ["nod atl .eriFtlhto'a' ()rg, tiztlion of the 3. e iee olistr c lo orie ofnct ntation 
United Natiomts (FAl()), th liternationl Irrigation Mo1st apris shotld bet l by a hal-Irclaoc 

Niallagellitt l Ilstittile (IINII), the Intc rna otio asnlwelllasalgeil) lit(Il hull in~ro\'cs llellt 
Food Poll<v R'starchl Institittt (IFI'RI), ()\'rselsa lt 
I)vvelopllel.it Inst itlte., alld st\'velrl cosulting firnms. '1.Rehabilittiolt anl Itlerllctlt projects 

lisctussed at tl cmIlftt tilWt: 	 should he flexible, allowing adjustillelltsT[e lopics 
lo s~sIi) d1 crio l during projt'ct im lemlen tion correcttat to1.t~ 11)15o(o)Illlti)tltitg S 1 

nd errors it planning and to respond to newit lltl IoItItt'll I *rttern 

lfO m to l 
I ticill. 

2. olh(jc(tli'vs atnl sit irl Of rchtalilitmltiotl atnd 5. Ill- jtstitltlionl tllapcity for activelv ill
v\'lving filllnrs houldl he developed. 

3,.Ilp littliItining alld lritlrin f[or tIte Slit- 6. lFarner involveent shouldthe encouraged 
ItttI'lttelt.	 0s 

ip rr,,ll 
cc[., be givent somet dectlsim -ma~king auithority. 
ctss o f, at 1-ha lifilt1io l and bIvltc r ntt'nt ,oi-	 tilt, d e sig n stag e ,an d li11rtnters sh o uld 

A. ilitics Itol iislittillnl irralgtwlls. 	 7. Greatert'lemhltasis should be placcd(i proj
5. pl g amin lcillt'lllilt0tion. 	 design. Ilanning for shotldd i 	 cct design ill

,l i tlti ion8 tts 	 wil tOlt national,6.ltc i t itilltetla ;l111(1 '\ ofl (lchalilita volc colare tttion I-iv\lle 
an hll cl it' 	 regionaml andilcl officials, atnd with operlal ltIit pro', jccts, 

Rl ia,bd a ,n t wv -,'t crI " ti(o a a;il l l t ctep . n ' l'( 
- l l l i l a n d 

II C,, IC [11Vfi ttS Of' 
i l i l n t v dc h t't l l l l +h tr ,l	 nd~ Ill oile(n n 

iZt'd IS : .ilitt 'SSth,,t 0111 ' t lwt'h'n t'rs. 
i fnt an ,andIlit, >liflol Ir ijTI<S, OnIC todt'ltrrtd llt ot" (.h:.1tgo. f*Or 8. 111 1IlrgtC two Will's should 

tll)grlingll sv'lcIIm i)(11rlormanlvc In light of' curr'ent he set for"ptoictt start-up+,atsidet 	 and proj

itt'uls ;111(1 op)1l)1 ttuii s. [:i(l.ll illg (colloitllc, So- ect ilnplel nil lttioll should he longer thall
cial ;ttt(l km ot)trs inlath. ,'stcntp<olitiv~l For lc~tt tile 	typica;l ll\'c-yt';n'period. 

tttitttttttalt'wstre highlig lited. as wcll :tsilt' Itccd 9. Diagnostic tntly'sis of' the irrigatuion systcill 
fotr ilJgrling S11t tll'ts d111(1operttion;l l)ri)(('(Illli's should be prt of Ilie planning protucess. 
i'l"Ithu'. 1). Relistic goals ,ntd ol)jectives lo1 the trcla-

Ilte coltittiittolilt'tiIs wilh rc'hatilitallti ,ttll bilitation prto'ject shouthl be set. Overly op
beItel'litill l)roit ts identiifidliv, I the (i)ltufeli'elCe titlistit goals to itt bIotad ccocnotnic and 
larti'iills can lbe .lassifi.d ot her criltei~tilmo: 	 shottld btle avoidilel. 

* inlaltqlaltt t'onis in s'stI Illotrtion atd 11. Dotnor and lenling )rgililzatiols ,should 
111.llagog lltlt. fllthe pItrsue ttmbining graills and loatls 

* inflexilIe (t'Isigil and t rigid it1lltlnltlltio ill rehtabilitation and Ihcttlntlclt proijects to 
sclcdttlt. fund tctllical assistanc'e. 

" Ise Of lltninadequttate ditl base td otut-of +- 12. ;teatetr ellhasis should he given to the 
date 	illfornti1ltioli for project planning. econotmtics tf rehabihlitation and betterment 

to determiie when to undertake a . habili

v 
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tation and betterment project, the aimount 
of investment in the project, and the im
provements that have high benefits. The 
economics of cost recovery for system 
operation and maintenance, as well as capi
tal investments, need to be Firther exam
inled. 

13. 	 The agency selected to function as lead or
ganization for a rehabilitation and better
ment project must expand i's functional 
and IIItidiscil)lillary capability. 

14. 	 Roles, responsibilities, sharing of funds, 
and training opportutnities should I, clearly 
defined fOr all partici p ating agencie:, before 
a project begins. The role that each agency 
plays should ellcomplenienteld by spC(ific
inIcet'IIives. 

15. 	 Ncw policies (i.e., irrigation service f(cs) 
should be fo(riulakItd and coIIuniicated to 
water users and otllers in'olved in the process prior to) prIc-Oee impIICleetation 

and not during and ,aflcr. 
I ti. Farmers should be involved in collecting 

and using irrigation Ies to improve. the 
collect ion and us( oft li ese fets. 

17. 	 The mtiloioriug aid evaluation uit should 
be linked withl the l)r(t llimanagtuent of'
lice to effec(ti"'cl a (d .judiciously make re
visions (liting )ro je(tl illy]itle tatioll. 

18. 	 A 'oo(rdlinating mvid I'Vedbliack mechanisil 
shoult(l I. (lev\(hl)e(l aitit )oIg ,andii within 
itgti(:it's for cotItilimoIS Ilarning hlot) the
r'hILdbi~ili)l ;11(1 I)tICI-111Cnlt l-t. Tle 

ICe(ll)(k lo((5ss shouhl allow for i(nin
tIlcatlo(', i tlhpolic -Illaking officials. 

The ahove gui(helinies alld wcollellllations for 
imprj))vinig rehta)lihitalio) nt beuht1C.t' efforts 
rtlirestitl (utrrt'li ultI(lettSla(ling. With tile groving 
XJ)eiritlce ill this ar a, Ihese guidtllittes for rehalbili

tatiolt aud bt ttlelnt should be further (levlopCd 
and relned. 
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PROCEEDINGS
 

About The Conference 	 ines that once characterized drought years no 
longer plague the country. A nulmber of AsianIn light of' growing interest and in,'estilnCl il countri's. incllding tie Philippines and Indonesia, 

ilrigation system rehabilitatioln and bettermilnt and have tripled their rice i'odtiction over the past 15 
the need for Inproving the p'OCess and oitcoll of' Ncal s. odav. Indonesia, the Philippines, Nepal, and 
rehabilitatioll I'cjCtS, tile IltcrluntinioIal Conference Sri L.anka aic consilerel to have reacted the Ores
oil ]rrigatioil Systen Relhabilitation aild Bettcrelnt hold of self sufficiic, i) rice prodiution. 
was olr llizcd. The coliiereltce was held Octobclr t 
27-31, , il Ieeshirg , V gin ia, tuid w Si etli l l98 has irig a sioift ins are improvinherg 
soed b lh 1:1 1tiled Slits .A\gilcy f0 International toward ilnprov'iig (,ilplit.sis sysexislug irigaion 
ID\'opti cii l lihrougi ilc \ater Iialiageltitlt Syll- teIlls instead of eslablishing iinw Lcili lics. As nioted 

thesis II Proj-cti. clllt'lnCe the lu which have led to thellhobctives (f(his ill coliiice, collililtiolls 
were to s\iillisiie tllw, knowlevdcdge. ,qlilt-d [1i011 1.l't' of resources to tihe reilabililirectolll interest and 

l~Li's'itll it'hililitat ol~l ,in aJccls, id tXislilng syStells illand'o\'ide (l'-

luitillV for1stililig views oii irrigatin 	 i l rllabil- 11lk:loll sVSl 
itillioll, idellill ptoliis, and (k'',lo) gUidelillcs * gr iilg scaiCily of, suitable land alld irriga
ffi bette.r pllllilg, illltliellting, and lloitorilg lioll water. ""o v'airyill g degrCs, it has become 
rthliibillill i ) Is. ditfficult allt costlv 1o uidl'erlake liew irriga-

Tlil cmil.iceiice pr)o1grlli illdicitd siilllilated liOll l)rOcCtS. 

fhell Irips,I \\()kllg giolip discussioils, pilanl * rapid I(elteliltlliolil of existlng irrigation Sys

/l't'Se'llti tolis, ,lin~lllltesl~lil ltlilllS o f'ii 's 1 1 [ Itil iS lill lo irrigatio n efficiellcy. 

siitles. Paiiilipairts frlii 20 (o0iliies attenllieid ih glnwill Iecogilitioli otIle p'olt1lii being 
lOlfeleltiice. "hv\' julilild' pollicy ' li~ktrS, i~rojecl fic''d ill older systeliis alid the potential fol 

iltllpletiilll, aI I researchelrs Ifrol dcvelop.illg ilcreasing l)rlicttoil illthese systems. 

ot' ileiCs. lileriliatHiuil (i velol llieiill, (h ll', Mllid t i lteed IO "coiltilitled ilicetlase ill food pro-

Ilidilig o-gaili/aliis Were1 ,lrltescilled bvilhe Unit- ductliol to eiletlie growilg dimailnd fron 

\g l al 	 illd risinglld Siilts .. 01' ll ilteliallo )tvelop)ilitnl, po)ulalioll growth il nle. 

illi faills iiirove tle delivery 

and AgriRil' ic ()rgaiiizaiio ! f t&i Ljiilt('l Na- ld (listril)uiioll of, irrigatiol alt'r. 

lio ls, andot lilc Ilrd .lIiiiilatoll. lle iltetlia ll al 0 lie t tiltt"of (0" acllof',illd 

:Asiai I)veloplieritl Bllak, \\,Id Baliuk, IlI Foo(d • l)ressule Ft to 

leinding orgalliza

lirigation .allageill ilt Institute, the( (CoisorliUl tiolls, bised ll1the accej)lel idea that rchabili

for lIllllialional 1)evelopllniit, and several oliilsllt- tltliol llS iilcrtise lrodullctioll at colisid
't'cd ai ve\' ill m '(1 ', l\'lo w ca p ila l cost tll l heilig til I i lllip a ll 1(i (-t [Ills lfJ 1 ce c rialb er 	 ti co nstructio n 

See Appe.uidioes A and B1f*i til lilce ll- (fil1W irrgat 1) slsills.
 

gltili and list iilliS.desirability ( iili til ie jerformiaice
opal "l'h I ellI li 
A SillistIIV (df htilmajol' , ISof discussioi, of' existilig iligatioll sVslells Is geeratlly agreed 

a lilat was 

i lber. of prioposedt giiiliIii-s for ittigtitioi system crable d(etilt olllhe dlegree of succcss ill R&BIiproj
relhbilihilatioit ile l)leSCilitud ll this Thel)lil.pa- culs aiid oilt Ihe aipiroatches to b etter plainniiig aiid 

pioilts ofd ollsellsliS, illtresolv(l issues, 	 iiid il1)Oill tle clferlce. lowv'cer, there consid

t 

ptis aiid ;Is( slidies ilat were l)iand't 	 t l dis- ililp litillh liltinl. 

lribilllei it lie cllfetltce tl mi 1)iied ill ai Most R&B llrljects hlt eXl)tieleid the prob
s epl'l, hillS ilelt'ie ilew projects and\'l llllit.2 i ill irrigation

hiive tilso posed ltew colstraints aild chililenlges to 

An Overview 	 pioljeti desiglers lldiillil)lllelltolis. Tite allld cost 
igvtulilllls te cillnillol. Rchabilli Oilt lrojects haveT h ce p (Mlv aini~ d 	uic l~''i g a c illia l [ o i in c lg fo oldp r ol tllib y) il i l i l ii l " t l~ It'' i e i n n 

inlcr'eaisiing il'igiletd allihas It'd to miassive investI- lerpet lali i ate lleliil g atllrori 	 lesignn, 

ltllgl tirriato eri 	 lae lheavily focu.tsed( stltictiitui imprl~ovemlenltildaslhr ithste palst'15 	 otiliiiit Ii ill illgirrialioll itiraistliictl ni, overltliejttll . wit illt orittle ltiorllcoierattiol of, the system's opera
iears. le recoglitloi tiat irrigated ll produc's (ililii llantdliageilletl, 1'rolicts have iwccl designed 

ilore food, reldiices tile risk of crop loss f'otii l)tse'l oil iigily iltilliltmt ilfbrtllatioll oil lie ex
drl' g ll ot, plo lilotes tie use of lltw i glicuiltultil Slis gdc oii i ons ilil llt iui e of l e syste i. 

l c~ill logy (pritil ily prcii haised ill 1 iits) (icoiti oid liiitoiii ill anograiis evt\ihiliolil ltivro i)emi 

iinvestm1n ill new irrig tltioni systems.i iLx)ilsiotl ill pliatnned as till atertlhougihlt a (tloi.le is ti sideline 
irrigllid tit,i ls ilidCed led io i llajor Ilncreise ill activity. Itinput fill the irliiei's ill tie planlilng and 
food )illiuilt ioi tilid ilias evel genieraitied sur)luses inlpelicililitio of pirojects has beeil iiiiiial to 
ill sofie coillitlies. Foo)d )ioduclion illiidia, 1o ex- ilnexlsteil t. ()vetil, rehl)ilittttion projects have 
alple, has tripled over tlhe past 30 yeatrs, and fin- been illablel to achieve their expected outcotne. In 

I
 



some cases, the irrigationl system is inl nced of relia- all O)jctive inl themselves - mnore t hani We would
Ibilitation before the project is completed. like Lo admit. 

Rehabilitation and Betterment: How the Need for Rehabilitation and Betterment 
Toward A Consensus Arises 

What are Rehabilitation and Betterment? 
Reliabilitatioll was ilttelipretetiias aI process to 

deal with thle p'Obilels cillel'gitlg fF11111 illadlequ~ale 
sNvsteil Illailt~ellc; bIeierlillelt wa';S SeenI as at 
lltecill5 of' tll)gra.(hing 5V'[lll p)('l'oflhIilli'e giVVen 
('tiil'l lle(,,is alld (Ifor [ift lit jes. As such'i, [llt5(, two 
('ollljnlicilis sil]ih he vicwcd a it; joint procc0('('5,llil 
11011 CN('l~iV'e Of CMl11 Ollie. 

ICYeeWisait 
('11(' ialiillts I hat 
ic. Chanlges als~o 0( Ill 

ilI 'tigiit 'i 55 'llI 

i'alA iWatFI'e(SS i~lll()ttg 'olfeT-
il'iigaiOil Ss~cetis atecIdyllll-
ill iit c1i'irl'Ollii'll ill Xw'lit'l 

OpllatcY. I lene, ajproprialte 

ail (1 I '.1 t l'tii('iit ofi li ili vol''1we111fl~b otsasrar iihrglaaiid 

lntti'tellil it1'o4s'e bclii(' thi IihiLit tsatill tll)(' 1 ai /whlat - Ia wo. 

Illldilig HtImIlives otlcl Imi'odifications, but'111hmit/'tut(I 	 uiiiiWil '~Io 

Pod bIlao In I/ic 
liwilligel('nt of sSk.[Ills. Reflahif1Iat oIl ;1l1(i hettel'- 111,jw/11 fia ~ w lll, iihit , 	 i/ ((olle ii 'lllpi 

flai1l of iitvgr;atcli agti('lillitilf (li\copllii fIlopr 	 (11( oIIII I'(b I/llldL4 ' 
gi alls. Wile this ipjnoiicii ib11' f((t'l iifiJO'iliig ((.1)-_';cut 

igiltlioll s,vsteii will I't'siilt Ill Ilo(Ifified 51ilewtiil iaf.n 
laigelent (id(Ifopt'atillo 	111'r((licts. 

Rzellah i iI Ill 

It is crlitical toI illilel'stal(l tHic Iliderk'inig fac
lol's leadinlg to 5Vst ill (letcrlotltlioll ill ol'lr to1 de
visc sollltiolls. Inl [Illis 1t-eLard(, it was p)ointedl out by 
Dr. G ilbertt Levill(' of, (.1)111 Lllivcl'sitv that little 
Ilt i'al ioiI exists of) how an1 irrigal ,ionl systeml 
detevjot'att's (i.e., gelleral (lL'(lille ill lI~tIN'Iaiilic pc 
f'orn1ilantc') and what ill illip'iilaillis alre. 

Friont the (iis( (issiolis ('ollt'el'lig this Isslil, the 
(c0liCillsiOit is that di(tet'io'-itionl dotl to ioinlial wear. 
aM0 tell' 1oeS Hot ;iloite exf)lllit-' 'i;iidt~eriOia
tioni of irrigatioin S\'Stes... \l v ('(ollotiic, social, 
altdl politicail hictors iliel'lie. iliiidequle SN'sicill 
Illitiiitliilalh't andl l'il(I 5XStel(Ill (letet'iolatjoll vi't 

\\'it l'('5)('( to tli(' iatioitlik forI the( lack of' 
tI illltenalire1c, Dr1. levinle aitgilctd thait: 

( )It i~l~fI , it hias v( ll iti vc(i (iii4 iiitvN I llipielnecil-

I~iloll (o(11c pob~ iiilllg hltit dila( oo 

l ifeage(.( to ilati .111(1 itlifplciiieli ifl'O( 1. 

lii~ ~fop . Meil SIlile toilfetel~ )irpttici-IS, t 
flilli5 1)1') (( thfat Ili M-11 l~' shlotid( seek tl(pr jcc(t 
('ilLsat IVu ki(toi'5 fnhiiid pootr svstiii ('oii(fiitoils aittd 
lc)V'~'i~IIitU. \\iiife [lls wals (ollsidfet'( gcllcrallv 
*Lipll'oPIL'1i;t \\;Is tlI((i thait a pvo(css t hat wou~ld~ 

A\ l'oid~ set of objcl [iives \%'is listed fot. RZ&:l 
lrl'((ts bY tit(' paI t1pifaIS. I'liest Iilli1(fi: 

* iiltpl'ovilig tciiiv Ill witei' (lISt11l'lii. 
* 	 saVilig 11ilglttill ter 1 itiflovitig irrigil-

* 	Upjgluidilig thle l(Vt' (If' ti(Iiiology for ill)-
pro'~ISed 5 ttIll Inlliigeltletit . 

* IItlatisilig (t'(Ijpiitg Illtelisit\'. 

" tXINIt;llditllg tiltc ilti-galed(Illillnd al't'a. 


* 	Illet'Iiig Iut' solal al pliitical goals (If' the 
('otilit ry. 

lxc(ss t'ilph(it\ ill ile originailI svtii designi, 

ilw albiliv of* LineIl'.s to lilllge irl'iigltioli ilote 

prlopol't iotatlcV Slowv (1(-(11 il in ~it'hI ill lespolise t1c 
th dcin ilwae siippltv at t lie h ighld( of' Ille 
\\Witel' aV\*;ILaI)ilit\v 5(';d sigliiimll declay Iliet illlf)'l(t 
of, (lt'fel'lc(l illilitt-it;Llict. (I r(Ill oll fiiil(((l andl~ 
iii('oli. AlSl f)l\'l cl Iftcts. ill i ollct lioll w5i-Al 
illc Iligil (is( (ilt Ing of tlte stt'evitil of hitfis over 

Svstells are allowedl to 'letelioratec. 'ltee rofosi
t ((Ilb gt'lielult(iI (ollsIdel'AlIe ilittlest at thc ('ollfel' 
CIRtC :1tid iieedi to he filtll el otef 

lI''ewsgv;iet';a;gteetliettt a tIlie coilfecreluce 

giltiloll sX'stc1i5l ill dcies'el~ig ('oitlieis ha~vc hlot 
1wl~el iiulc(liltc. Mlileiallu' fiId(s uisilly colle 

Ille filuid ho'. ;I tellahilitatll((t logri'll ('(lilies froi 
the (eelopitlill I)il(lget , whtich is t'egnlal stipple

'Olilt's lit,('t'55;I'X. 

vc'llt ilally, tIliilnpai't tof' deferredc( llililt ellcl(e 

fll'tilliltely, ulestilet ics and( ile instatllation (If' highl ex(,'l lrsll''511( tIllou).Ill (te political systetl) 1,0r
techilologx' fa-cili it's for their oIwn sake' iase becomle ('oll('('t ive acltion. Ilie Iled to (lcll wsit h dhe prlol)



lems emerging froin (lf'erred maintenance, coin- maintenance cannot result i :a:ppreciable
 
bilned with lit potential for u pgrading system per- change in irrigation efficiency.
 
f'orliaice, leals to Ioposails fM the rehiabilitation * Irrigation systemis should be rehabilitated "be
andil bettt'rlilcilt of, Ilt' svstcI'Il Fore it is too late."
 

'he cmIifel'(eteW paiit iciants suggested that the a Rehlillailitattioln is a)prol)riate whein clients are 
folhl~wilig fhicois Ilad to tlhe icd to reliabilitate aid willing to acccpt the change. 
uipgraeil irriligatitln svstenis: The det'tisioin to rehhilitate should bt' reached 

* (lii-aiigs ill fieIll toliditions alid iriitigawtlareas by a COhseSus 01f the pil)lS iiv'o1V4? - ihinple
iiiadc' bv ilt, It'iriiitrs. ilit' il g ,<li t'ainil)ling ag('iitit's, fiiriit'rs, aid dolor 

Siiiisi~iks in th, original d.sign1. ind lending orpglii/,itions; and not just by those 
Siii;llH'olri;lt'l kitii l:ltit'iltiol.s dh'ilictl' ifftetd Iw". lilt' 't...ghl 

iiidi ((h'liltt hilids lotr iliilillt'ilili('t,. .t 1t coll'reli(n ,, ;tt tntioii waus directed o tIlhe 
* JIwotI • ll)ti'lilfii 41 Ihw svsto'w l i lc deti(V tilln needirigalilol l of' lIh' icipans to %Itw <tic ;li(! 

a itlh~itii\. il])l)rol)'iiie;ss 4f R B from lilt- lerslpective of 
O olie 1o il\l systeim hlyvsital illil)rlvt'l4inls anid pollicies. and that theneed iunl)'r !lit'iil to 
lIxite~i C~il'r t~l lt (xist sitntilioi, t'coiioniii(s of RY, adtli c ' ivetd vt'rv IIih.' atteiltion.(1It 

" til i((t.l Ito iilli'- c tit, ilsitllulioli l ill'ialig ,- 11 was illged tiha tOle coliiiics of' r liahilitilill
lilt'Ills tol hlt. ll, Iliilia~4,i<vl l of1 ilic Ss l('lll, shol d~~bct stcrimlish' c.villiclit in m~iing IR,& B proj-

It 0l )eIa'll is C'CIs. 
Ili' (aialil l s\ tii l' I 44li iliii)llll 'iic(iit (4f' When are Rehahiiiation and Betterment 
illc dstrtibutjin syste m a id IIw in l' itu Successful? 
e4 lil\ 4)1 tfisl iili 11441. 

• ilict' ( t1 o inli ilo44telt llt l c('ts of 

t lil C44*t4 , alitcij ails \tcie' asked when ;ini
i/ 4 Illt (1111%otld 1 h nh)4)i I4h ' 44n~(4)) 4)it' (111"(l %\;ill lo ('4)11 - I 'ls lRkihit'cul wou'ld Itt,c ( 4 5islst'rtlc Sl(t'sst'1 uul. Their

)i4 '.I) 1i1Ii i . 'illI ii dil.t 44 ' I f i h ,l i )iv,'0, \t' ts lt'I ' l) 4t' ( oit'cd'es , ( ) if' ih " 
iii 'ilt't old 4i 0s'I 'tti \tc gotilIi, -d asfliiili' ( ii ) 'if' (lief %ili',iii<<'~~~~~~~),<lst1 i "I's if' tilll~i.l d miiainnlnlilt,- prof c11' , Ilit' slilm'd lproico< olbitcmevs, (2) 

ime il a'icnIII( 4',)'t',414'i' ni lllic(Icsi d an i~lt pI4) :,:: (th4illeal(l c (hlilgts .4o1 iltae)l lel ltS,Ik shl )Vec
,IilI)' l l . lootIlsll us fteilltii l I) I' ,d4lul l l 1; bw i s o 

hli'i'o'u41\'. () '11 ' prtit'c sohcs llt'rlyllig )roblt'ms. ;lld (t ) 
Ill, [I lsD w g Il ll o f dth, <ic (li il4\(s llc nli and. W m 1. 1/g~lld Owif ~ i Ih l~ ' Illstitl-

Ild A I. II~o~l, ' M IA ill - s d 'tI Stliflil sysBil-cmil c ( SoW , A I ), sla clI h)it'i Iduisi c tol Im proving 

lltumOre ieaitafl,il d ecttellilmg. Iit leveill Inin prjetd1 4f ellili base ialedlh i atil( ( (p oarice 1le e e'ia, bn )li 'tilllii"fi iti el 
ill'44fll('lSiN cnn Il i l l t'lt'l iIlld i li t , ill lI ev lt thatsll s rt f ll lclt''st ladtlktI,I: I lllilitc i i ; ll ih ic 


illigilciiiI of I t '11 " ' il i/I alt ICriii'ill' t' uelC i tw US)n i obet iv Cle t.S
Ili f'Ilil ts lh )t lli5 n 1i( aItalo'l )'lt;.lgd Wl ill t 't'.itl ('g411l 1 t) 141 illit) ~l'iidl ll, i It lilt' ct'f'fciu l Icies it'tI'lsili\te(ollii llliiiiilI 111c sI4,s ()ll I lnlo dI 1;1(Ci ildt 4 ed cedls' hni!,i1 w illlt,i IinI (d , i ll II Ihili' lliis ath liplt v ' i tt fg tI per

ii ' t 'lllil t it it s; ile., botiVs-oi t glei inted rllat i s s'itillt' dlsi waitiles t ill 

rt'clislic , Tlhe'Made\% ll n rnitnt (Li;i, l ll !' i' lit(l ised It Ilidart Rt'hll~illaiio;ind llell Iil \.l lllillvi. <lll I ll it( illild hand1BistermentOw e 
Appropriate? '1 lo s• 

t'lilv IhIs hacll tetI'ldeiit iio ratilowrhlrc levekrls 
AI\ Illtc mlil<'lc 'lc i' llc p;ri 1ill 'l~t' i scto 

WhenarRehabiitat ion w 

I tcn. dlchic\ ! I llst l onll ;ii 'oi-is sliggteslt-l iltS i l l a ./ l f iw'', , ! i o ;l i lw i t h< I l l c ( Ili . 1 / l / /t'l r,o) ( t1,1 al v. a1/ - t N;:. w hli ch l l 't ';( i d o l l i l¢l ]' i ll a ct u al fi e ld 
I ellH,whtal ,'p 'olD llii ,ot/. m,,m., Shmi/d a ; Irr , a . ( 01n( iil i o)ns . P r oilpos ; d i iiic I '. a its lit av l s t ) o)ve rl

t110,1 1 lot , <<' fl,1/,, t, f/01 /,,1 r'la ol# (Irl ,,'/thoir,, Ira e'slillle( 1h1c p t~t il~l tli lllol c anld bonticls F"lll 
av li ll (li 'i "ll-css(]<i;liig's n p~raclice'sH Ihlcnlisckh call1 njo eIlhlCe'tivt'sCrit1CriLlII't'llT( t ' ttlt sug~gtsildt'tt' t illc teiilyRK.'l. 'lhesc'ili l t''asig nin tirs Ic'ad I1.(OJiil<)lil\N ii~l~' 

ilobltin ll o p~i)vsi(;i l crt'tio~rlto<ll Ilhll (.Nis[ Ill Ililt t'\'lh lit i Icsulls (I-,;,i sit()\% slorltillls ill project pctv
iirig4ililiil s\slct1n . llct ,'t l I l tiltct ohicrllnls anrc Forllillic( ill iI-c lioln ito Ihtc ob Icclivets st'i. 
Coliilliooik it<d a~tn:s illc'q It\'1% ili W tl ' disirili- ICSt'siibl lt illl WI \'-lii)C IIl ll i r lhliliitliti, l)n il'0ji

' ,i l t) ,l ]l > otIr, ri4 <iig;Ittic h y'l h ow lpr od u c li il y 'c ls , ;Is pi op s c'd llm so ni c' p , rli ciillin s , ill i ll1(it, 
anld Imvw farlillll~il ()lhtr llria Ilit the' ill)- ;i('Iliit\'iiig t it'; clsigl4 c'f~ie'ncit's thrlouigh0out the 
p l ilcl ic i t of ' R k& d is c iiss ted c o.li o -l ci n - i' lii , aip p r ctc ia hl c ilil ir " -iscs i Cq n h )', of 's s l ;ill t l c cll .s\ 's ii ill ii i 
dlli d ctd Ihl c 1 ,0lh l v iil g: 1\ilt ct l is tr ilhn i on , mi i' ili g I l1(' li t' cd I' Oir dha ng ed 

" Rl abh~liliil ioll Is ;llilliit whll l lniliail obl- ciropplili 1);ICt' Its ,<lid ini11rWOV't'IiIliCiCtS, Mind ~er-
ll' (lioh C lI Hl\v Mli0liic. impilose'd,jCCi t'hivCSI;V b' OllitC' lt' n to i lligo.1s inlTt'in ii Illiil ()lhclrS 

ill sy'stemi conidililns llt( nl'teds, liilic'h mioire sliilligt'lil coniditions oin suic(cess, inldicat
" Rllill-a';tionl is api rprialt" wil' rtc(piliit'd iii Ig th t . liat~ors f(eh (olcaitsc' "mvt'l-l -pid" ,sys

b , exicrnail (oindilionis; i.e., Iod shortage. Itcla dc te ioratiion (such] ;v: water'shed &FtOrestation) 
" Ilhllbilitatio<n is aippl'o]priall whenl a I iiiIIS lIc" i lcni\ d.sy'stl,p ei 

rea:ches a level of, de'ter'ioratlion whe're, regulair 

http:lligo.1s


Farmer itivoventei in planning, inlipleinen ing,
and monitoring rClabilitatiol pro,jects and in systetn
opCfittioll aid Iuam fint ei:iaIce was considercd essctuial. 
The. est, li.sllli tlltei tf"gool a nlitilticatlioll betwccll 
lituIcIrs mli the irigatioll aigen.c - was ;Ilso suggested 
Is if lltt'i;lsllc )f stl(.('tess. '.Sltitlishitlig a collttltotlS 
i lt)lv cniltl p)ro(css, as wevll ;is alillt istit ioltnlhized, 
atdiaate. mallic;tiallc f11Thrllll %iws sutggesit asa 
( t)(ditiot)Il ott(tolt(c la( )trc a leItaiilitttjit lr()jc(t
is ( alt(f sit (.Sshal 1. 

Policy Issues and Institutional 
Arrangem ents 

Policies and Perceptions Toward Rehabilitation 

and Betterment 


lw p ltit italtis ftoml thc aottalr til Ictliilig
"tg;ttti/at I that tf tat airorat ltiat lit)is hlook 

litvt ttit l\I ()tt i lig;tt loll \steWltl ta lilital tittt It is 
ieet(tll(t tl:1t it is (()stliat' t() blilld Ia(.w it,-

I 	 alti It ,setills I afttlo ', ;ttutatiitit;ll\.:Ilt. 	 ath less ;I[-

gat i/ait t I l~as t )I ) t Iii U tI sl mg hili toi ll "\ S- 
l(tt )i o lt it(tt c . l ( (oltilittti ];ittl\ia I iof W)g )lh\


tll(ta . I "I tFor r tl"i il, fa
C111 l It (Is s il[ctI' apl l 

t) ,-,sta 


wa 	 ; i lfil atl tatI li)tl Ittit it l %tNht- .lit att;ttu'il-

u Itla oha(lct thlp tia)mfate il Y'iatt 'illalatIs iv(ht dve 
I liit' tt trit ,, itf i t t i tiieH ( all t witI t 

ittt 
hfatil,'1 o oft,,I. II . ittlttl I r t f filitali ftttwNIg

la Iit a attl lhtl a ii);Is ata' a at lla t t ita Iis i t a1dft 

Ilta fvtti ,, a)t'tl lttiafitta. 4 tathi~llu tail 

h 
stif Ila. ftlia il itg .t, t-t ist.. i)esattf(titltlatt litaiaialiisi/aitata tlt Itfatia ~ ~ta tatrala+fati t Ittat l t ilt.a (iotc));ttt at hti ( ;tti/It-

•l ('1tif',1itialla t1 titttiia II th tt nail alld 
ftlaS iaft ])(laftaat git is. (NettleI't galau ale'1 tstart 	 hg k111(1aai 1~lth I hllaass s.il tide ni aif

Nflli) t't lid a ghh lil s lt'\ h llit tlltta . l t-idiat) , 
(.)lq (. ll ) d wI d('t'<. itl il d I't lld li (+ll,t g, iM lll/;'Ch ; si rlf tllci ll 111m . hr fl le its awl flis of jia gIvi 

ftt i fat , i tfIlI lsst'ca liog tiuts w ;catt-

it 	 lot&.l(, l I m I c I.ah l I l doilllri)s\"Ic l. ih~iv ii,ti)cl
I'&-Bh plf)Ic~i I"l~t+(.\th)i (h'',, i dts. lho'( ' ()t. tvi .s'(i. lt<!t.< IFu~tt(,)(.'(.h l~i)gI] (-\\riga. 

g()(. ('l)(,.iilll(,llsl(' f~il~~lll t ) tst.l()itl fu)<Is 

fl l 	 l.. l Is t c I t.+t llin tli't plof l .A (", ci l l o f',f g( ,It 
: assI al I ()t~sl)) m fI/(i )llm 1~( I~' c lwt otif'+ <I l 

,11it 'i11 " ;I 'I ( IIpc iII III . Icuts( il r\ tsl( dis a I)dqu 

Ifli 	 l~tvitg "k il 1')lIl l 	 c t ,is.u m '~ ( ou+<)\'li's, 

;;lllt'i) c Ifo t (r ( ;itI m h s sis (, l)s\.:. pr fa()tn 
Ilc'"l) I la l f 	!'1' 111 lis llll ilh'ol al 

Recovery of Operation, Maintenance,
 
and Capital Costs
 

There was gcneral agi'cemuet betwcen the 
do ori aid lenldilng orgallizations alld the coutlltly 
policy grotups that Ill e Iltficiary should pay the 
hill ()Stcostt (f ( ll ot .rl tlol ltatilte taimeice. Flow-
Cvel, o)illiolns vairiel oil whetIcr or ot tlte beitefi
( jies should (oi)ttttill owar, tie rco'ery of 
capital costs. 

tllis te g ttl , t it'irigatita l po licNy uind plian

ti hg groups tiaild Idthil the govcrilmtllt shoulda l) the 	 ( st of luillitag itl(, iltlla;IstttlCtture and thesh ouald ly tht' (01 ()I o eratilig anl ai
taiti'g thc ilittit tttt. Ilhtse, gro)ups fit'ther 
1(thh(i that it Itts btetl cxtrettchv (ifficttih to collect 
Ilig.itio f.es ftotlll ille itl t s .1dll dIalC tie fbi
l(twit lta(tilt IttitI ti (t is ft !ttijtla\vil g the collec
tiatto, 	 i'igu, utll hIes: 

• 	l) v t]()I )  witti( tlStI 's' ;Isst(i ltiitlts. \V att 
tt In" lSSt()iitt1)11 Itlatlo (fI'fecti\ ill cols tt'tt 

ftdi ,t 
l(it d(t tisi-t aoss htit tt, iehalt.Ls. 
\'s Sttt)ta sIttl that 

h l'ti lldsat ;u i idtcal tIe slllkelt,tie 

1filli lli ldlinis l ltio is
il 	lIt alt(t iit ts with tlh f t" [tII ' Clt l 

[ Itit ftpt itt ik( Is umiaclig lfet l i 

I lra)' h fihli tt l it tl(Is stf is 
0 l it<io .'klt i mt i mlt ll ic ilitI 

tiHitataii ifa l. ttIto'tstIttat l~l~yif"im 
ltt oI 	 atl ieu i() ti rto mtaf)itl'tli l tl( 

rr ,[ id ti ti 
ias 	 tt ite . a it). it.ttittl \,,.h &B is lititcIlt11111faast 	 ' frolc tteis itataplctat dia urt etth'~ ikelitagtc 	h t'e'kt ltte llttv\.tslteit itatfhg ehlg a s 

lath alefili llt ( tttt ai< f'tal i I)1 igtlaV itit ,ai I I 
tlta .itht sthsIsII t tiivi)t 1)at ;11"IaIallra 	\v)ItProetil ordiatio 

. nte
 
'v fl(-'II ll t()C(II.'
1i) l (.I. ts ( c'I' r, ' 111 1W V l I f(t 	 i"lir I i ccgrt ver, ththcatiitrl
 

P tt.tttug il t t . \\,filt i.t i y
sitita 	 lt'M filojects
 

it 	 fine, ir eih ci b ts tIih('i-di rrigatiithe pas 
oh(l)illi di cI l ;i f.tttl(. ct p al 

Prt G I)~oo ato If-(,',,(,rmttrkic.'t pai for 
f(+ w\ 1Ir cd' lo, a is rii 

;u)l lioll f'Cl. ' m- c; rl| v mi c to Ir()cc llcr a l c ead 

,I 	 (hol) Wtc))l' t, rtat' t l ao) , surh a s al 
:tthf(ve ) i\. " ' ( < Y t (( m t (i a t c ~ t 

Pr tctgII( hojCoor s din t hionl'~ ;g s() a h at r 

ti 	 o)ImgtlItlwi cl l t'l I 
, U 1 s c iia;l'tl t ii h: o 

i~c lcNia vc kci,.1 a~ i- l)Iwa hg , l, .h;i l ) irrr) gict 
Ih'm )ug(1 , lil ci ,ct ithas" l)(c)) ;(liH ( l t iit pas 



due to tile narrow view the different agencies have 
about tile irrigation system. Al irrigation (lel)irt-
mett sees the system is a water delivery system, 
while the agricuittviil chlepartment sees itas use of' 
imi(l-waier inputs muiid extension. I)istribtting funlds 
betweeli tile various line agilicits amid gettinig icli-
viuals ftiom various distiplities i,work together hts 
liot beeil esy. 

It wa;s rceommiUiedd that when a line agency is 

seleted to 1111(ltioll as a leatl orgallizatioilt t l 

R&B proFjtIct, itmUStIS irst xlanld itsItIncA ioal adt 

Iult i-discipliiltarv lpilxbility. linec ,agtileits shoutld 

start (oorlilli iaJg withImI tt lllolt' br defililig 

their' ojerb ti ;dil(t illligilt (o'ite overall
yes aigenda(lI 
lli .d goials. Ilwr is a need I(o(lctl delinecate 
rles, re'splnsibilities, slhalrilg of fiitds, and trlilning 

01 1ttunlitie'slhehwte apr)t t btgills. 


I he Io]( of ct h age ny shomuld be lcarly dc-
fil el, aul mioen:iyes shll ie. tc tlt.IeId1 to iIsIureV 

hll (.;1( umi v ill <aiiv ot its role. [lie role 


tiuist he miipiuii tlld hv incetie ot lie algolcy. 


As alltrnltie\c t aI lin. agenctlty, a tI)'w ;ll-
hoit (uhic( Iltd...\ ;tgteii\' "1l "s5ll 

Iw ,ii\thlitv redlucs the (owrof t lim lg ii 
(1i(s lail, Slidh. a sliii(t (d mili('t . Illtwas (ailb Ift. 
long rim, ailti horitiU-lt t hav ld like lil ;tgt(-i'it s 
illd ha\v ;iisi'l thew pIofl of eo]hidilltilig lile ;ta-
tiotis f ut thliii irs a11(ilhme jg'l(ills. 

It was o)bselve Ilfat eg irdltcss of whtller. or 
tIu)[t liecIIIjt'it is guiifded by lih itgeil] Ni. a Sulpr 
itgeii tic ( liaulfetls alilidlt I ilisill i l t kt i 
,mgeCI( Cs i( (millttldh t ilthit ( lilit 01m bellcti: ilv\ 
gi oiip shioiilol be dulevelopeo ill ways aif)Jrniiito to 
ih( sitt ,tiol. l.irtlici. a. oulilitti ;and feelback 
mi(ii ul d be developed atiliiibig litl withill 

;1 t-mies N0otlhat there is (()iltliltl(ls hcit-fitlig floIl 
I&l ' t,. Ibc f'dclmtk pri css should alloy , Ib 

il(t)iIIu liI;um iig Illism l\Icdg(. i) polic\'-Itcl (lI-
tls. 

(Cliati s ii Stslclw 0 il asti tlliiagotgetl,,t ,atd l 
iie'l to le Sivt sl\ i oIlsihloucI tlmig wilh sititllli-
all i \'ili~lts a lqllis igpit-1mht ;Ii ()fiiup1isl Svsltult 

pIMo'iIi'V ii+iVIl ill't (()lsll iout. r ll itttnliti~ l 
()Illl(Stl lhl by a blawit-td,aultiesslioiild hc e 
,,fptoi~tli l< wtil ilutpuvil sl mttIt(in",ail tlallage-
Ilut lt atlil tow\i, I<o iit ig ,liire willinig .i1l ;ble to 
wo\lk with water users. 

Planning and Implementing a 

Rehabilitation and Belterment Project 

/As atllti1if) i.ai Step, impl ll' ills Ill tl( 

1)llllillg ulld < 'sigit P10ttSS th;ll wOihl to IhLUC l<&lB 
effoit .ild st wt'lesutggesteol. 

llexilhilit\v wils ,fiss0( his thl c >ott oia~i thitllt 

fot iilpijovilg hilplplthits to jlaltmiiiig tld iiiiplt-
meriting all R&II l lulitig aid nileItticit1-proit.c : 
tion should be lIoktd asjl iti a,cmotiillaily evolvillg 

and generative process. The project should be capa
lle of' short-ternii adjustments by recognizing cir

cifumstaices which were not assumed il the project 
paper or in) response to new knowledge or intfbrma
liol. 

It is diffictilt to plan for flexibility il a short
r ptlFurhtctje [the', it is dlifftitult to recolcile tile 

retuiriciits of aii evolvinig project with tile col
stralits of liftefinancilg agellcies that like tightly 
)udlgeted l) ojects. It was l)Oposed that some linie 

should be set asidte t" lo.itoet Stalt-up (one to two 
Y'es), aid the implenicutation periodl should be 
loniger thall ilie typical five-yearul erio(d. 

(;lrater eimphasis should he plac'l on project 

de.signt. PIullilg should ilivolve c isultatliolls with 
rthevailit na.tiolal, regilnl and local officials and 
witll opotittalml alid tiaiiie'limtic ltesoltcl and 
fIit'ilers. Plhtiig should also inlvolve a tliaglostic 
anlalysis ' of the irrigaltion System. 'his is Ineeded to 
achieve betlter UtnlerStalidiulg of' the colistrlitis asso
ciaiod ilh ite irrigationl S'Steiii, to devise appropri
ate ill)iov'tiol'ilts, .iid to dlvelol) the iiistitutional 
capacui f iMipleiit btig ilie project with effCctive 
fiic rtii loll. Pl'itctt Ilesigllti's iiiuISt uIilder
slaild ile s'stcill's (llillt cotiditioti aund l-erl()rm
: ti level ilio>ler I(i plal iiiif)\'etlnitllts. 

lhe itCil to cotidtici I lilgllstic atialyllsis of tile 
i'rigtiii svStcIII priot to R&B was getal'ly tecog
tiitl Il by Illc l'hc €ostrauilts itletitifiecl( Ipatifl ats. 
by i ig hst ic :ullysis should hc evahluled illview 

' o lte ell "li o jectivesplittltil I Mo ill pl'O it'ltt. 
,ttid golls fot tlc iiit shiulcl t be fot ill'ated.St hliei 
Fl-illet., it \%a ieiimiiietioel lat golils Should berc thd 
1tal;istic ,ilil amlift'v'ltc. lhe filitlls od havitig ovel-
I\ o))tititistic gl S to ultott lboad ecotltmilic ald otlih
t ritelria shomuld be avoided. 

f)tlig pll~luiliig, sufficitllt tile should be al
lowt'el "ho ill Iuisitltaltiolls aUld to assess Sulplport 
firm ti ILitnits. lIte-rehhl ilitfit ioti tildits and1l 
(t'lti.i.lllilllg fitiit Oifjttis's should ht dollc wilh 
Ilt ative 't iilmtiol 0()1littmos ii1(h local ages
(its. The ilis[Ittiio tl (objc(ti'tV s ;ilt If()! iitcctt ssi-ily 
thc Simt(tas ll objecti f illlcis.tI &s 

llst it [itillIl capacity shlold h expanded be
ite imipletliltiitimiu is iidurtaki. Fauimrs' flrtici-

Iltiill is ofti Il tl nll usuallyaisst itidthietre is lto ill
,slitutimtl hl(jpit ilV ill' vigilithem. 

[a tijitticitioui Ill (OisttIttioll activities, 
Systemi o)ij i a l 1.11cilc , ld Illio

aiol Uitli, siol beaitrta'nge, ttl oltitoit'ig,uld'\'u iotih>lit'arr';ungcol thlt,lauimig1( inl 

Stage. Sim ilaly, ,,11it(\\' polluitcs, (i.e., itrigitia Oll Set' '
l tti lld ci llo i(-lit's) slihoulol be f i l ii ilicttictelld tot 

wjstt( ,lIs ,ub 1 olhtvs itlvol'td inlthe ptcess pritor 
I(i It-hfbilitaliit, lot dulitg of. aftci tlichtbilitaitiol is 
(iilltpIcIt. 

Ihtce lpproaches to JplimiIg and imtplement
itmg RKIB were suggtstled by the participants. The 
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first ap~proach Suggested starting R&B[ inl System t ion f*(wIcarrying it out h~e Selected, and that thle
operation and~ mntagemient, f'Ollowed by strticturlal stafT be trainied during the planning stage. Monitor
iipmro'eliilt. It wxas stIg1:cSteCl by somne that stIruc- lug anid evaluiationl shiouldl be anl integral part of' 
tull-al inljptovet-liills be iiiolt condititonal to S1iccess- R&B and1( used ats aI iuchaii f'01- making changes 

1kill, (N icml~li illJy~c 4lilmclcl.rat 1)4 lit' oI1-gAoitg pro,iL'ct.t'(y illt 
andl~ Iilliagrellcut. 44A\s ;I rll Il m l ow [Ills 4 (ji114ll Il ic c lht ,Ii' 11 it' egrinig Ilolitot-i!tg and1(
It WaIs HOWi(! tllit (I) l11(451 R&IB (,\,;Ifl~ail pnojectlpro4)jcts l111'. jpti- 11141Ht( (ycr'I' ~llt1\V.Is C exp'ssedt by 

igtioivd tlic J1tImIcI 1411141 Is 44d 14j1ri44\igt \t Ill t4441 iImpor4tanlt to) bu It to) Ile iIlwilitlltilml sp(ciail
I4yIei'lti44 a1114 Illa 1ili lt, andI~ (2) t1m)i-phlYsitlil IIIt- isC.' It was -citl flo.Iu'ldcd that the11.(ll)tit(4Iiiig and4(
p1-mi4.tllcits 'l 11 IlM t dlificult I() mtake and( tILct(- ('.' iationt Lniit bIw iktc %\,it tii Il4I-('t Iallage

foi(44L1 mI4itl411444 11 I\( illI c il l I'M MIi)4 III lltt 4 ~4i/4l4L,.. i4L44tlit( itt) 1444 cml-l 111ci 
I'l(c St(' m i a14 )I ()I( I ILL44 4lggem 4'.Sul 1.Ig1 I h If lttll((d14411T.1 111(1picl cil ttil 4 \liLs (lit(diit 

111A % li4)tl l 11 i c l il Ic441(14,d i)h 444' .4,'.) 4 I I1Il)44  S.L ( II c It (II 04 t,(, I s (l 41a lltheIlIni) 11111(1 4l Ill IcI i'. mI 1'(4 44i l (\I llisci' '14 ( d411(a 1t' l)ll 1144J44(I 1. ~m m 
5IM , All M CIJ I 44,4'.M Il4 11 0IIi( 11,1 I .4F:1 i.444i I ll p ,.cc m451i14 1 I ))I(\ m cis i ( m nm

liI II'I14(m.4 Il444LlmikcdIll jI1m4I.4I4lc RXI liltili AIO1~t(iI~~Ia'
 
44(.!~ 4,41111'. 41llc Iiij(m~ .14444114!(&4 ill- Ill' I)IIIII" It.' ail tw4tll pn 
g
t41k44I i 4 114 44141 44! II 444- 141 14 4Lt'((IIl s14i bc4 m llI 11 Ii Illc Il i ' ciM Ull~i~ 

III hr~~'14111111'pp 4\4l[((( 1 (il24h\I~Is41141444 KB(dl~ II44111 c1 44 i t5 ilc 111 111 tl.iIltiL 
srlc- If %." i114141 

414114114d1i4111 I dK. i 14'. 4'.,iL/LI44. 411Ilt,~l ttl~ 
Al444'k's44 bu 4.41 114th m4 '1I ll pfjw p 6)1 F
 

m41 4I II Is \44 (l I I 4114,11 Illi'. lit-414 C o n c lud ingIII4 R't e m a r ks4I ( 4 ( 41 4 4 (L
 1 lc 444k (I~ls 1 L~ t ~ 

114,4414,~L ~ 11.44 i 144 414 1 14 1 Il~iI s'.44II (414 1 21 () 4I(14I . ,4(41!a m11i ( lt 4 (iti4'4~ )A4 41 4. 1 4J 

"C 4 I ll)[. dr4i14414 44I1 ctIt1\11s4I(-1o.I(4))IlIt 1 illt(II( ill %I I44 ,4 44 11 44 ll Is, l t I. t'11 .c w1111 1 / 1 H4)I4 tliltc lit 4(ttc
iI~~ I IijI1 1 (.'414I4II4111114III4L~L4~/;1 (1) I 44 114sI I I I! a 1v41 f11 \(4441 (It's I litI I 114111. 


silt...I h .1'.14114! 4Il4411'III (4
c.41i4 ,1 ( )LI m l pulttL.4 1('II4IA ' 44..il.
 
si) IIUil w IIl R&11I11)4'li
\ . I 41154d I 4414(cIL'.'.li)m.I imltl I 1 4 4 (4 l41 1 l~ 

hcpc ()ti 111 iwlitOI',zililln-~ .\b4(Lcd *til.(dLiio\\441 141411la ct(I eti i Iigltlifgitiau mik~ , i Im 414!! 44c4411114il~m4444114 lf-t (i 44 41!IiS ( l. l'4 
(II -II. II ic litri t s( lil1 \Be1n( l te 1n Projed 11111- 1' l 11 , (I 1( h 5 oi'.mnt Him (d 1 44 It'. v, II lI g) tilt' 

111444i44 1\(4 4l 

.44( I 1141414( 


lilt,, 1141' I , h m ld h I4 I' u (114 I( g !wt lI:I ((I'll - IIL'ttIiI(4 l 141141 1114 ,4( 111(1 bc 15 r14lI cI144(1 I4VC4lt
i1444141144. I4 144 41411 41)( 11414 '1444114 ill t'li l 11(4 ;\11 ti(mI( hIt'S 

Rehab~lIiliItaLtionl and( Bettemenil t 11414( chti( IIIu (I~Cc~c Noteilslt. nll 

t'V14~t14i40l 44(14' I I411141114141il4/('4 ills() ille41 
(lttiiT444 I scu~g 14 hlil t't oisilr lit)1(Ill it '.'.. (d;1i1S Stil l'I si1l 1((114'(I talilt'is ands 
an le111h14 4b1IIM "'.11l-d illc'i(ii( vi hr lci(ilt arc toltd Hi lit' P1,';Ite vw Illutapes 

0'V1411i14t~ 1'.itttg 11((44t.'t(t( Ill a t1W( fl' 'Iic ia ion,4514 I 1 4%' (l 'stmiite il [Ils 14411 Ir 
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design all R&B project incorporating information 
gained at the coifecrence. 
The videotapes ;,nd corresponding scripts for the 
simulated field trips are not included in the 
conference proceedings. 1lowever, they can be 
obtained ['toll tile \'"atcil' Malllgement Synthesis 
11 Project, Colorado State U niversity,, Fort Col
lins, CO. 

2. 	 Fowler, 1). (eld.) 1987. luttrwtional (ufni,rtnce onM 
lrrigatiln S'v~stm lRrhbi/bltoion and Betttermct, 
Volume 2: la/lr'. \Wate a'ntiihageinitt Synthesis 
1I lroject, (olorado Statt' ti iliversitv, Foit C.o)
lins, CO). 

3. 	 For F'uither elt ails, see )r. .ev.tilie's paper titled 
"I'he Chillcnge of' Rchabilitati(i ,iid Better
litnt" ili Fowler, 1). (ed.), 1987, htcrnmtiom 
(onfinren',' n lirilgratifn Sytim lehahilitation and 
Beth'rment, I'olnim 2: Popers, Water Manaigeient 
Synthcsis !1 Project, Colorado State Uiiversity, 
Fort Collils, C). 

4. 	 For ideas (iil ilite'-orgalilizational coo'diilation 
and mananltgentcll )lainning fi1 a reliabilitation 
and hertenent I)ro'j 'et, se "Irrigation Ssteil 
Rehabilitation: lhe Need t'orlre-Relhalilitation 
Studies" )r'l)eat'ed Iby Lr. Wite Clyiia and I)r. 
l)an Loattiiore in Fowler, 1). (cd.), 1987. ln/trm
lionaI (ont'l<'lo fin hligftinn SY, (fll Re/i'ahilitatif f 
anl Bttrmt'ltt, If/lm' 2: Iai'ri, Wate'r Manage-
Inent Syitlesis II Proljet, (olorido Stile 
Ulliversit', Fort Collills, (C). 

5. 	 For infiwnation oil the diagnostic analysis con
cept aind IniloflologY, se "Irrigation System 
Rehabilitatio>n: 'I lit Need f'Or lre-Rehabilitation 
Sttdics" '()iair(d h)' l)r. \\ie C\iila and Di, 
I)an ttll Fowler, 1). ltt'rnaiillorc ill (ed.), 1987, 
tifitl C;ofl/vmi ni Irrigation .'.,tm I'hRbiitatiff 
and Be/tto' f. I fflum' 2: Plw)r., \'ter Mallage
itent Sy'nthesis I[ PIoject, Colorado State 
UniversilV, Fort C ollitns, C). 
Also see l.1wdei'nilk et a/., I983, Dliatqvfftic 
,-lDl(l.s.% o/ ll'lgai/lo SY.41t' 1s. fl/1h t h (1:Coiiepts 
and ,lthodo/o., Wiater Natagenitt Sntliesis 11 
Project , Colorado State University, Fort Collins, 
CO. 
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APPENDIX A: 
International Conference on Irrigation System
 

Rehabilitation and Betterment
 

PROGRAM 

Monday, October 27 
9:00 iin 	 Welcome and Introduction )uane Acker 
9: 10 amll Conference Objectives and Structure Moihoulied Ilaider 
.:20 am K-\ Pi.1 i, 11 :iThe Challenge of Rehabilitation and Betterment Gillbert [.evill 

10:311 ;111 \Wolkil. (;iGi tp )ist I)%'i)r: IRc'h)lilila4ti) il nd B t I(t-rfn-it: Wh tilis it? W len is
 
it :\ppi opri.l4 .? \'wi)(l is it SImu4t.ssfil
 

\,i In )s([Iio: I'l)IfiIg pa 4)))

IZ0 1,h~ililatii);I jild I(l ' ll'l
 

I:0)0 |1 	 W kinIg ( I)i.4 I It.l])ls)t)IItioI PersJ)((lives o)4I 

:)41)pinI 	 Smnimn\ o4 k\ioki)g ;op.tis' (:4) hi ini.s:
 
Criteria for Evahliating Irrigation System Rehabilitation Mark Svendsen
 

3:1) 1I) 	 P.-I.l PT4',€wa4i n: Perspectives on Rehabilitation and Betterment \Ioderator: 

I4 \ I)* ( )4 4l \ Gaylord Skogerboc 
.44I)I )4, Ind i44) , 1 I,. .\gclui's4 4 hI\loint111 

•I ,' .ll ( 	 q ',. ![lit 1 'v i ot ,.11 ([}INt lttl l(( ii ' 
*I-)r).) 44)4.s. I'lai,4 c)e s, mid44Pei4)4)') 14114 l.I' iua Is 

7:31 pm 	 ( .4liviurl 1v I)illrlt' Speaker: 
Richard ,I t( Oill4Cn 

Tuesday, October 28 

9:1), i4I) Some Conccepts to Consider in aln Irrigation System Rehabilitation Project WaniVIit. Clvrr1 
9:'4 I14I 	 Case Stuidy I: The iank Irrigation Modernization Project of Sri Lanka. 

I l 444444(I'.% hfit ' )4,1iliI 1ri)igatlkl) .\LlrlgcIii vili . I lainnio id M oirray-Ruist11111) 	 Ilstililtu 

10: F) .il (amCseStudy 2: Irrigation System Irmprovement and Fartner Participation, 
Nong Wai, TIhailand. I il')d k41 As.ii I)'\tIl )l)lllvitlilk. Satish.1ha 

I1.45 mil 	 Case Study .: Periyar-Vaigai Rehabilitation Project, ridia.
 
I m' 1idtdb4\ I SAlID 1:)l ag)n ilflh'l t4 

.
r \ Na 	 ln'ilt II V)jCl R. S;iklhikadivcl 
2:011 	 in Case Study, .I: West Tanrni Canail I nprovenilei, Indoncsia.
 

I'iih. 4d k4%\\' 14:id
ll K t)z)k, 	 IllC'.% )ll 
3:30 11| 	 C t" SLudy 5: Gal Ova Rehabililaiion Project, Sri Lanka. 

I9, idcd f\ 4 II) \\'4 l1l Nld)ll )i1l .l S\I1nlcs'.i. I 1 4 
iijt.(i. (., . \Vi ay n:rna
 

4:444l44)44 Ilill44414)41j44 ii 444 \)4~liit4.4I\ 4)444llI.4ll
 

7:30 lit' 	 The ,Main Socho-Ei)co)i1nic and Ins. itonal i)fferences Bet ween Asia and 
Srih-Sal.*.ralrfriica ior RegardIo tchalliiitatiin Programmes. Providcd ) ()Vctrsis
 
DrI ( hq)
4 i4 iii IIIait)i).. 	 ,ial'V "'Iiffei 

Ap.proach Ip Irrigatiln vst eri Reraillltation and letterrlent: A U.S. Perspective.

I':4 \il4d h\ (.112\1 I lill ( (mii lii l,. Rolbet( C;arley
 

Wednesday, October 29 
8:3 	 )ti \\*)I ki ig (i,,l is.ii - i,4i': hn ll lions ol Experience in Irrigation System
 

Reh:bilitation and letternieni for IrovInlIog Guidelines and Practices in:
 
(A) Sector Poli cies and Planning (i.i., 4 lli.444 i414li ,i ii)r44 , ;lg'llki' . iI igi lill 

st-l Vii (' Ic't', filim or ili4 sslIcIII op tr' l,ill milll IItlaiilt'lll; I I pll I()l'v 1 siall-1lig 

(Bi) Project Planrniil; and Implemtltiion 0: c, pil4-it-hbibili4;j liii ll(id s, stalll 
I .i(-: i 1\Nl44 i SI Ai)I w'traillitng.) 	 lil r1( 4 ;111, lil44 i at) on)liand .1il lili ll 4 lIt'hlabililalioni, dh.esi i l k ll tinges., \''ll',l in s\sM I ii1,'il .iig(.illt'll) 

(;) System Performianrce and Evali tion (i.c'.. Ih' ti' ,, l,1\lltc4 )f
 
I'l(4)l)nilli4g mid c V,4I4 4jlilig r4chilbilital4,I i 'on p ,i'.4
ii 	 .Its 4)h)'.l ilrtd %%ilk
lTii tofh ilig4 p~lollilll , slfai lot i desiginig ,. i1iollitlol ig ll alin) 

Pi'liir\: !I ~'lc gloti)) I4)%ills of4%4)kili (441 ))is) 
7:304 	 ian Computer Simulation Exercise for Irrigation System Rehabilitation. Normnl Uphoff


ProvidedIlIv USA I1)/Watd-lr S i "arilnlbo Steerllis
\llgcnt- 4vIIhSII lProject. 

Irrigation System Rehabilitation: The Need for Pre-Rehabilitation Studies. 1144 Sheng 

l'rovidc(llI Ivll Ii)/Wat,r Minaiillt s ,llhsis ii Projct. 	 Wavir (lyrla 
8:15 pin 	 Measuring Irrigation Performance in Rehabilitation Projects. Ch:rles Abernetlhy 
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Thursday, October 30 
8:30 am Introduction 
8:35 am Summary of Conclusions on Guidelines ai,d Practices Norman ULphoff
8:50;am Introduction to Simulated Field Trips W. Robert Laitos 
900 am Prohlem-Solving Exercise: Simulated Field Trips to Irrigation Systems 

Apparently in Need of Rehabilitation and Betterment: 
* Sirsia, Nepal W. Robert Laitos 

Dan Lattimore
* Niazbeg, Pakiytan PRil Wattenburger 

WTayne Clynta
10:30 at Sub-(;roups: Additionl iiifovlito(n1 ott the Niazbeg and Sirsia irrigation systems 
I 1:00 all Wonrking (Grtollp Disctission: Intcrdisciplin;nv l)ecision-M:king About W\letler 

o"rNot to Rthalhilitate anc if so, W%'hat Kind of RehablIilitition i Appropriate for 
tle S sIvttll
 

2:0)0 pil Working Grfoup~s: qt.
I)l'Ce);rcl Ini(lll-l)(hllll oilfile
 

irrigation SStvtlli(s) tal iotillIted ll rhf iliuf 

-1:30 pill Improving the Operation of Surface Irrigation Systems.


Prot.idud b, World Bank. 
 IIL. Plusquellec 

Friday, October 31 
8:".;0 lfehtit v: Reports of glolp Ici(onlati nclidat iolis flot relabilitafing fileSirsiaand Niai/l)cg irrIigationi svstviii, 

11:00 all) l'arcl l)is issioli: Conference Learning about Rehabilitation and Betterment Moderator: 

Mark SvendsenI2:20 pin Concltding Ronarks on the Conference Mohammitned Ilaider 
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APPENDIX B: LIST OF PARTICIPANTS
 

BRAZIL 
V. Castello Br;nc 

Minister of Irriplon Adviser 

PRONI - S;AN Q.601 l.ote I 

SA LA '15 - Cooidei acao Cooperacao 

Internacional - 70(865 - Brasilia 

D.F. Brazil 

CHINA 

IHoigzil Retn 

Assoc. PO .ss(,l 

Institilt of, ( eografi lls' 

(ChilleseAcadlia
 
Silica, Chiina 

(oV) 

tooil 332, Sage lail 


Cornell Uliiversitv 

Ithaca, N' It185'3 tSA 

EGYPT 
1dv 

1cp itVI)i'retor of Water Research Institute 
Molla EIl 


1
W;ater lRcearcl (Ct'tel, M)1 

22 Fl (;alIa St.
Cairo lFgypI 


:airo E~'pi 

Cn gi-aeilig RSirt i Celiieit 
(.01oralt 10 Stalt Ulli\'tilSil v 

Fort Collins, (O 8(1523 (ISA 
(liti~l 1987'I()) 


ENGLAND 


( iarles Aberielliv 


fi1 lie Mint 
Wallingford, Oxfrdlshire OX 10 OXB 
Einglidil 

Mar'y "if
fell 


Ovelseas Developmiiet i lslitlte 

Regents College 

Regeits Park 

L.ondo(Oln NW\VI -INS Einglaind 

INDIA 
(lenill AId'rs 
Deputv Chicf/IA/1USAII)/INDIA 
Ain'ricaI Finhasss' 
New Delhi 

D'e;lilt in of Stat' 

Washiiigloi, D.(. 2(523 LISA 

R. Sakthivadivel 
Dii'e( tr 

(tl(.r for Vat er Resotil'ct's 

College of llgillet'icilg 

Ainia UIios-lsil V 

Madras - 025 Idia
600(1 -

K.K Sin INtpal
 
Senior leiheihler of Familthy
 
Adniiiistrativt Staff 'Col'ge of India 

Bella Vista, !l'rbiaid 

5011)04i9tIndia 

Rol) Ih'llSltoil 
Chief, ( fficeof Irrigated Agriculiture 
USA I )/Nt-w Delhi 
Dvpt. of Statt 
Waishinglon, I).C. 20(523 LISA 

INDONESIA 


] 
E. Roek.isah Airalit ha 
Assistat to tIt' Minilister of 
Nailonal I)evelopniiit Planning 
BAI'PENAS 
Itanian Siropati 2 
akarta Pusat 

Indonesia 

Mr. Kusdaryono 
Director of Irrigation II 
I)irectorate General of Water Resources Development 
Jala 0 Patuiniiur No. 20/1Perc. 7 
"Kehayoran Ba rt 
Jakarta, Ildonesia 
l lendratilo Reiniel 
Chief,Subdit Constr. Fast Region 
Directorate of Irrigation II 
VI.. D.I. Pansaitan Kay. 12-13 
Jakarta Timlrtir 
Indonesia 

ITALY 
Picter J.I)ieli.nia 
I la. Siuplr't Proglailinlt for Fal Water Mallagement 
I.and& \ er l)eveheD icilet I)i vision 
FAG, Via delle lerine di Cara Calla 
Roie, ITAILY' 00100 
JAMAICA 
Waabonga .liba 
Sellior 1Iydrailic lngineer 
Ministry o'AgiiIltuhiite
U l gI' li \ ati"A III'V 
UIdeIround Water Authlority
Ilope arceliis, Kiiigston 7 
Jailica, \Vest hities 

JORDAN 
SulecimanilMohi'd Al-Glhczawvi 

I lead of (:oils[./ I rriga iion 
JVA Pioject 
EVA P.O. Box 2769 

Aied Swck 
Seiiior Ellginele 
LISA I )/Jiordiin 
c/o AIel'icall E"lilbass 

Aiiiall, Jordai 
MOROCCO
 
Mohanuued Ait-Kadi 
I lead, Ag Euigineering )ept. 
IhistItit Agrololio t et \cleterinaire 
B1P6202 Rahat, Morroco 
NEPAL 
Chit a Dn liliat' 
Director (;r'l ci'I 

Hlassan iI 

Depl. of Ihrrigation I lydrology and Meteorology 
11.M.(G.
 
Kalinandii, Nepal 
Praciandi Pladiall
 
Cfhair'miian 
)eveOin'ltope Rese arch p11)11 

P.O. 	Box 3(2 
IawleIkh.,l. aIiIpIIr 

PAKISTAN 
Alnt'd ,lasiid Cloudri 
I)irletor (eni'eral 
Pakistan Water and Power 
(AC(I WAPIA)
 
Lahore, Pakistan
 
Ranla K. Aiver 
Chief Engii('er 

)evelopment Authority 

Irrigation atnl Power )ej ltit'llet 
Goverileilt of Iuinjai, Lalore 
'17G,(,ulhlrg-3 
L.aihore, Pakistan
 
Jolill Foster
 
Project Manager
 
USAI I)/Islanuaad 
Islaiiabad (ID) 
Dept. of State 
Washington, D.C. 20520 USA 
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l 

Ch. Nazar Muihanmad THAILAND 
Secretary of Irrigation andl 'ower l)t. Kamol ChiantaiumIte
 
Govt. of -Punjab Project Officcr

LIahore, Pakistan 
 USA iI)/'haihold 
1). I [ainnllond M r'l-iist Soi Solipiasolig 3
 
Irrigation Ellginer 
 l)otchillui Rd.

Ihitrnaltio ial Irigatio MaNIage.ciil Institute Bangkok, Thailand
 
I-B 1)anclpiir. lRad 
 Vaichai Jaisini 
(;.).R.I. l)ro iFngilIcerltlah rt', Pakistan N E l r 7iot 
PHILIPPINES UJSAIl)/Thailand
 
Yv-es BllckCns 
 37 So Somllraso-ng 3
 
lvalltio Specialist Poich1)li I oad
 

'Si-lvailii1itioll Officc lhaii-'a-lho
 
Asian l)evch ),mlltt Banik 
 Bangkok 10.10) - Thailand 
I),(). Box 780 Skulwat uIMa ClallI-holS\l.ilila, IPhilipp)ines I)irccior Ihirigatiion Region X 
Caros Isles O M Division
 
Plo(gilla ()fflit Roal i'rigati li I )epartnl
 
Po)pulatin C)1(nttl" lo ld-Itio(n Baingkok, Thailiad
 
Soth SullI)criwh Nukool "Ilongigwev
1%1ak;Lti, M Ittro .Manjila D)ih,('tc(i" 
Illhilipp in < \ 

O[Wrilioll and ",le;niltllance Division 
Sat islh.il Royal Irrigationlt iept.
MIali gct Blngkok, Ilihl(

Asian I)tcvt hIltotlt Bank TUNISIA
 
P.O. Box 78!
 
Mn i . l lilipliines Iaid N ovick
 

SOMALIA UAID/Tunisia
 
Noliautned Ali .,\lAukan 
 I);pltillten of, State 
Geneial MaIltigir \\;ishington, I).C. 20520 ISA
 
A FEFM "lilining I'roject UNITED STATES
 
P.(). Bx 2737
Mogatdislitu, Somlali I).R. 	 Duta;ll :\lit.r 

NMollted Ali Mohliiioit AII)/ANF/TI'SRI) 
I)ire( tot .1-1,10 NS 
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