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By letterdated6 AprIl 1995,the Minister of DevelopmentCooperationhasrequestedthe
Commissionfor EnvironmentalImpactAssessment(EIA) to adviseon a reviewof theEnvi-
ronmentalImpactStatementandto formulaterecommendationsconcerningthe execution
of theAndhraPradeshGroundwaterBore Well Scheme(APWeII).

Herewith, I submitthe advicepreparedby aworking groupof the Commissionfor EIA.

In the advicethe Commissionfocusedontherecommendationsfor two reasons.Firstly, the
additionalvalueof the recommendations,which canbe includedIn the Inceptionreportis
largerthanthe reviewof the EIS for aprojectwhich hasbeenalreadyapproved.Secondly.
it becameclearduringthe field visit In AndhraPradeshthat the EIS is not specificenough
for thestudy area.Therefore, the reviewconcentratesonly on main points.

The main findings of the recommendationsare:

• TheCommissionfindsthattheimpactsof theprovisionof groundwaterfacifitles (drffllng
of 5400borewellsby APWe11)aresuch, thatwateravailability on the longterm Is not
guaranteedfor alargepart of theprojectarea.Therefore,theCommissionadvisesto put
more emphasison rechargeImproving measuresandthe installation of waterusers
organisatlonsby meansof adoptingawatershedmanagementapproach.

This mayresult in a reconsiderationof projectpriorities of APWeII. If the watershed
managementapproachis adoptedby theproject.It is not realisticto maintainthequan-
titative goalof drillIng 5400borewells.This hasconsequencesfor the Implementation
of the project. - -~ - -
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In addition, the Commission brings the following Issues to your attention:

• The APWe11project could act asan exampleof groundwater developmentby makinguse
of the watershedmanagementapproach In the hardrock areaof AndhraPradesh.

• At the endof the field visit of the Commissionto AridhraPradesh awrapup sessionwas
organisedat the Ministry of Irrigation in Hyderabad where nearlyall parties involved
werepresent.During thediscussionMr SamarajitRay,PrincipalSecretaryof Irrigation
of the Ministry of Irrigationstated: “AP feelscomfortablewith the findings,which are in
line with theGovernmentandstateIrrigationpolicy.” This statement wasconfirmed by
the other partiespresent.The findingsas presentedat thewrapup sessionarecopied
In the Main points of the adviceunder theheadingRecommendationsfor the Inception
reportpp. 1-2.

• During thevisit of the Commissionto Anantapurdistrict, It appearedthat theexperien-
ceswith watershed development are very encouraging. The Commission advises that the
Netherlands support the approach by watershed development in the hard rock area of
AndhraPradesh.

de Zeeuw
chairmanof the workinggroup
APWeII, India

Secretariat: Arthur van Schendelstraat 800
Utrecht, the Netherlands
tel: 00-31-30 - 347 660
Telefax: 00-31-30 - 304382

Mailing address~
P.O. Box 2345

NL 3500 GH Utrecht,
the Netherlands

Yourssincerely,
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MAIN POINTSOF TilE AI)VICE

TheCommissionfor EnvironmentalImpactAssessmentconsidersthe following
pointsIn her adviceascrucial for theAndhraPradeshGroundwaterBoreWell
IrrigationSchemeproject.In theadvicetheCommissionfocusedon therecom-
mendationsfor the Inceptionreport.

Review of the Environmental Impact Statement (EIS)
TheCommission finds,with referenceto thepreparedframework(seeappendix
4 to thIsadvice), theEIS Incompleteandthe qualityof the presentedInforma-
tion Insufficient.Thefollowing subjectsarenotdescribedoraddressedadequa-
tely: the autonomousdevelopment,the availability of groundwater,thesocio-
economic-andInstitutional aspects.During the field visit it becameclearthat
the two sitesfor whichpilot studiesaredonearenot representativeforthestu-
dy area.

Recommendationsfor the Inception report
The Commissionis convincedthat the impactsof the projectedprovision of
groundwaterfacifitles (drilling of 5400borewells by APWell) will be suchthat
wateravailability In the long termis notguaranteedfor alargepartof thepro-
j ectarea.As aconsequenceIt is fearedthatthe anticipatedwaterscarcitywill
unequallyaffect the various social stratapresentIn the area.Therefore, the
Commissionadvises:
• to put moreemphasison rechargeImproving measuresandinstallationof

waterusersorganisations by means of adoptingawatershedmanagement
a,~proach.

This approachis assumedto be well known. Therefore,componentsof this
approachareonly elaboratedIf theyarerelatedto the APWell project.

Thefollowing recommendationsarenot relatedto watershedmanagementex-
clusively.

1. Site selection
Site selectionfor borewell clustersshouldconcentrateon:
• mlcro-catchments In which no or little groundwaterdevelopmenthasbeen

donesofar;
• micro-catchmentswith goodpotentialfor artificial rechargethroughwater-

shedmanagement;no adverseImpacton landunderforestmayoccur;
• presenceof the targetgroupswho haveno possibffitiesto developground-

waterresources;scheduledcastes,scheduledtribesandbackwardclasses
shouldbe consideredwith priority m the givenorder;

• micro-catchmentsIn which farmersand/or Governmentalorganisations
(GOs)/NonGovernmentalOrganisatlons(NGOs)startedwithwatershedma-
nagement.
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2. Implementation of bore wellsat site level

Physicalenvironment
The availability of groundwater is a conditionfor furtheragriculturaldevelop-
ment. Sustaineduseof groundwatershould be achievedby the preparation of
a plan for integrated andcomprehensivewater development.Considerablere-
gional variations In catchmentwater budgetsshould be taken into account.

Socioeconomicenvironment
To ensurea sustaineduse of andaccessto groundwater APWe11 shouldcon-
centrate on:
• Participation of the peopleconcerned.
• Application of the following measures:improving rechargeandefficiencyof

wateruse, andsustainableagriculturalpractices.
• Gender issuesduring all stagesof Implementation,ensuringparticipation

of women.
• Prudent consideration of the relation betweenaccessto groundwater and

land ownership. (Women’s ownershipshould be emphasizedin caseof
government assignedlands.)Femaleheadedhouseholdsand farm house-
holdsjointly owning the land should be consideredwith priority.

Institutionalenvironment
To ensurea sustaineduseof, andaccessto groundwat~rAPWeII should con-
centrate on:
• Participatoryplanningby the beneficiary andnon-beneficiary farmers.
• Developmentof watershedmanagementcommitteesandinformalborewell

usersgroups; thesegroups shouldbe representedin the committees.
• Trainingof male andfemalefarmersby extensionIn order to improve the

effective useof groundwater andto avoid groundwatercontamination.
• Setup of amonitoringandevaluation system.
• Thepresent mining’ofgroundwater underlinesthe needofimplementation

legislationon groundwaterutilization in AndhraPradesh.

The watershed managementapproachshould be elaboratedfor eachdistrict.
The District Collectorhasacrucialrole toplayashehastheopportunityto sti-
mulate andcoordinatecooperationbetweenthevariousdepartmentsInvolved,
makinganIntegratedapproach successful.
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1. INTRODUCTION

1.1 The initiative: Realization of groundwater bore well Irrigation
schemesin Andhra Pradesh, India

Thegovernmentof IndiaIntendsto construct5400groundwaterborewell Irri-
gationschemescoveringa totalnet areaof 16,200hectares,In sevendistricts
in AndhraPradesh,India.The projectIs knownastheAPWell project(APWe11).
Thegovernmentof the Netherlandshasbeenrequestedto providefundingfor
thisinitiative. In July 1994 thisrequestwasapprovedby theNetherlandsMi-
nister for DevelopmentCooperation.

Objectivesof the project:
• Themainobjectiveis to increaseagriculturalproductionof smallandmar-

ginal farmersin anumberof districts In AndhraPradeshthroughthepro-
vision of groundwaterIrrigation facifities.

• Thelong-termobjectiveIs to Improvethe living conditionsof the smalland
marginalfarmersIn theprojectarea.Thiswill beachievedthroughsustain-
able (environmentallysound)interventions,In suchaway thatboth men
andwomencanobtainequalconditionsandopportunitiesin agricultural
andotheractivities.

Project area:
The project aimsatthosedistrictson hard rock In which groundwater canbe
usedfor Irrigation. SevendistrictsIn AndhraPradeshhavebeenselectedac-
cordingto apriority Index Issuedby the StateFinanceandPlanningDepart-
ment.The following issuesareconsideredfri this Index:
• non-Irrigatedcroppedareas;
• geographicalareaof droughtprone sub-districts:
• tribal populationandnumberof small andmarginalfarmers;
• operationalconvenienceof AndhraPradeshState li-rigation Development

Corporation (APSIDC, the developer of the project).
Thedistricts,all situatedIn thecentralandsouthwesternpartof theState,are
selectedon thebasisof theindex(seeappendix7 formapof AndhraPradesh):
1. Kumool
2. Mahbubnagar
3. Anantapur
4. Pralcasam
5. Nalgonda
6. Chittoor
7. Cuddapah
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1.2 Motive for and objectivesof this reviewadvice

In aletterdated6 April 1995 the Minister for DevelopmentCooperationin the
NetherlandshasInvited the independentCommissionfor EnvironmentalIm-
pactAssessmentIn theNetherlandsto performanadvisoryreviewof theEnvi-
ronmentalImpactAssessment(EIA’) andto formulaterecommendationscon-
cerningtheexecutionofAPWe11(appendix1).Fundingoftheprojectwasappro-
vedby the Minister in July 1994 andstartedthe

1th of April 1995wIth anin-
ceptionphase,for a periodof five months.The aim is to include the results of
the reviewandrecommendationsin the inception report. The inceptIon report
will be availablein September1995.

Objectives of this adviceare:
• review of the EnvironmentalImpact Statement(EIS);
• recommendationsconcerningtheexecutionof the projectfocusingon: cri-

teria for site selection, sustainableuseof groundwater andmonitoringand
evaluation.

This advicehasbeenpreparedby aworking group of the Commission.The
compositionof thisworkinggroupIspresentedin appendIx2. Thegrouprepre-
sentsthe Commissionandwill thereforebereferredto as‘the Commission’. In
the Commissionthe following disciplinesare represented: geohydrology, civil
engIneering(Irrigation), agriculture,agronomy, rural sodology(gender),institu-
tional aspects,resourcemanagementandhealth.

The Commissionvisited India in theperiod6— 15 June 1995.Theobjectiveof
thevisit wasto checktheInformationaspresentedIn the EIS andgathering
ofadditionalinformationtoenablespecificrecommendations.Theworkingpro-
grammeis presentedIn appendix3.

HerewiththeCommissionwishesto expressgratitudeforthe excellentsupport
andcourtesyextendedto the Commissionby the Irrigation DevelopmentCo-
operativein Hyderabad,the staffof the APWe11project, all Indianpartiescon-
tactedandby theRoyal NetherlandsEmbassyin Delhi during her visit.

EnvironxnentaiImpact Assessment.AndhraPradeshGroundWaterBoreWell IrrigationSchemes.APWeII Pro-
ject. preparedby. AdministrativeStaff Collegeof India Hyderabad. April 1994.
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1.3 Justificationof theapproach

The Termsof Reference(ToR)2 which servedas abasisfor the preparationof
theEISdo not coveradequatelythesubjectswhichneedto be addressedin the
EISaccordingto therequestby theMinisterfor DevelopmentCooperation.The
following subjectsarenot describedor addressedadequately:alternativesat
site level, theautonomousdevelopment,andthesocioeconomicandinstitutio-
nal aspects.

Therefore,the Commissionpreparedher own framework for the review of the
EIS, whichis presentedin appendix4. In the preparationof the reviewframe-
work, useis madeof theTermsof Reference.Furthermore,duringthefield visit
it becameclearthat thetwo sitesfor whichpilot studiesare donearenot re-
presentativefor thestudyarea.

In chapter2 themainfindings of theCommissionarepresentedconcerningthe
reviewof the EIS. Recommendationsfor the inceptionreportareelaboratedin
chapter3.

1.4 LimItations encountered

The Commissionhasnot beeninvolved in thescopingandformulationof the
specificproject guidelinesthat resultedin the T0R. As therewas no formal
agreementbetweentheCommissionandtheDirectorateGeneralfor Internatio-
nalCooperationof the Ministry for ForeignAffairs (DGIS) duringthe time the
ToR were made. Despitethis fact sheappreciatesthe opportunitygiven by
DGIS to prepare this advice.

2 Termsof Referencefor theEnvironmentalImpactStatement.AppendIx4. In: ProjectdocumentAndhraPradesh

GroundWaterMinor IrrigationSchemes.AndhraPradeshStateIrrigationDevelopmentCorporation& Directo-
rate Generalfor InternationalCooperatIonMarch 1992
Checklistof environmentalparametersfor projectsIn Irrigation. pp 15-16 In Environmentalguidelinesfor se-
lectedagriculturalandnaturalresourcesdevelopmentprojects.AsianDevelopmentBank, 1991.
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2. MAIN POINTSOF THE REVIEW OF THE EIS

2.1 Generalconclusion

As statedbeforethereviewof theEIS is limited to mainpoints.The framework

preparedby the Commission(seeappendix4), is usedfor the review.

TheCommissionappreciatesthe ideaof executingwell clustersInsteadof indi-
vidualwellsasworkedout in theEIS. Despitethe limited time available to pre-
pare an EIS a lot of Information wasgathered. Furthermore, sheappreciates
the fact thatan EIA wasexecuted.

However, the Commissionfinds the EIS incomplete andthequality of thepre-
sentedInformationInsufficient.Thefollowingsubjectsarenot describedor ad-
dressedadequately: the autonomousdevelopment,the availability of ground-
water andsocioeconomicandInstitutional aspects.During thefield visit it be-
cameclear that the two pilot studiesarenot representativefor thestudyarea
as well.

2.2 RevIew of the EIS

Site selection for bore well clusters
• Criteria for the selectionof sitesfor borewell clustersandindividual bore

wellsarenotclearlyspecified.Somecriteriaarementioned,butnot elabora-
ted andscatteredthroughoutthe text. In addition, theproceduresfor site
selectionwhich are mentionedaregeneralandIncomplete.

• Therecouldwell be aninverserelationshipbetweentherelative‘backward-
ness’of theareasor subcatchmentsselectedandthe generalavailabilityof
groundwater. (It Is less risky to exploreareas with knowngroundwater,as
evidencedby existinggoodwells.) Therefore,theapriori site selectionmay
require more analysis of existingdataandvalidatingdatato becomeavail-
ableduringthe project, thanIs mentioned.

• Before selectinga specificclustersite, Informationshouldbegatheredon
the local effects on groundwateras a resultof the Installationof the bore
well cluster. Not only the annual balanceof withdrawal and recharge
shouldbereviewed,but alsoshorttermeffects.Theeffectson domesticwa-
ter supplyshouldhavebeenassessed.

• The ElS approachto select two districts and in thesedistricts two pilot
clusters— moreor lessrepresentativefor theproject— which were described
In detail, is acknowledged.Thisapproachwaschosenbecausenot all pros-
pectiveclusterscanbedescribedin suchdetail. In adoptingthisapproach,
however,It is necessarytoIndicatehowthejudgementof theenvironmental
Impactof the establishmentof otherclustersshouldbe extrapolatedIn a
practicalway. This aspect is missing.
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Selectionof the two pilot clusters
• TheEISdoesnot indicatewell whyAppaipallyvillageIn MahbubnagarDis-

trict andKhambampaduvillageIn PrakasamDistrict havebeenselectedfor
the developmentof bore well clusters, andhowthenumberof prospected
borewellswasdetermined(Appaipally200andKhambampadu20).

• Thereis no agreementbetweenAPSIDCandAndhraPradeshRemoteSens-
ing ApplicationCentre(APRSAC) on the possibility to developaclusterof
200borewells in Appalpallyvillage. The EIS statesthat calculationsIndi-
cate that possibly 40 bore wells maybe installedwithout risks of over-
pumping the area. It remainsunclearin the ElS whether,andIf so, how
manyborewells canbe establishedIn this pilot cluster.

• Theaboveuncertaintyconcernsabasicquestionfor the site selectionof a
clustersite. It wouldhaveenhancedthestrengthof theEISIf thisissuehad
beenelaboratedin detail,Includingsuggestionshowtoimproveonground-
waterassessmentproceduresandmethodson behalfof futureclustersfor
which no detailedEIS will be made.

• Basedontwo pilot EISsIt is notpossibleto judgewhethertheproposedac-
tivities at thesetwo siteswill be sustainable(ecologicallyaswell as socio-
economically).

Physical environment
• Thebasisfortheavailabilityof groundwaterIs theMandal-wiseassessment

of groundwaterpotentialby theAP StateGroundwaterDepartment.Crite-
rion is the classificationper Mandal into either ‘white’, ‘grey’ or ‘black’
areas.However, the classificationshaveto take into accountthe environ-
mentalfactorsInfluencingthe rechargeconditions,which differ widelyac-
cordingto thevariedhydrotopesof thedistrictsconcerned.Continuousup-
datingandrefinementof theclassificationarerequired,wherebytheresults
of ongoingmonitoringandevaluationeffortsshouldbeused

• Assessmentof ongoinggroundwaterextractionIn thestudyarea(privateor
public) Is lacking.

Socioeconomicenvironment
• Althoughsocioeconomicaspectsaredescribedin the EIS, this Is not done

consistently.A majoromissionis the lack of differentiationbetweensocio-
economicgroupsandbetweenmenandwomen,althoughbotharementio-
nedexplicItly astargetgroupin thedatacollectionandanalysis.

• A genderperspectiveis lacking. For example,gender/women’sIssuesare
addressedunderfoodhabitsandImpactsof pesticides,while It will be clear
that thehealthof womenwill be affected(agriculturallabourersareoften
women, traditional food habits). The time allocationfor productiveandre-
productivetaskscarriedout bywomenwill changedueto changesin crops
andfoodhabits.The EIS doesnot Indicateto whichextentandhowwomen
will be includedIn documentationof Indigenoustraditional knowledge.

• Concerningproceduresingroundwaterdevelopment,theEISdoesnot clari-
fy: criteriaandconditionsforapplication(page64. 65); whowill haveaccess
to andcontroloverborewells;which socioeconomiccategoriesdifferentiated
into menandwomenwill benefitandwill not benefit;which specificcon-
straintswill be metby the targetgroup (differentcategoriesof small and
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marginal maleandfemalefarmers)In order to ensuretheir accessto and
control overwater/borewells.

• Relatedto health,the following commentshaveto bemade:
Thetextsuggeststhatthemalariavectorthrivesin denseforest.Accord-
ing totheMalaria Research Centre in Delhi, theprincipalmalariavectors
in theregionappearto beAnophelesstephenstandAnophelescullclfacles.
The first breedsin placessuchas wells, artificial containers,pondset
cetera.The secondin e.g.borrowplts,irrigationchannelsandrice fields.
In otherwords, contraryto what is suggestedin the EIS, the principal
malariavectorsin theregionprobablydo notdependon denseforest,but
ratheron the typeof habitatsthatarelikely to be expandedasa result
of the projectactivities.
The dlseasesfilarlasisandJapaneseencephahllitesarespecificallymen-
tionedin theToRon basisof which the EIS is preparedbut theyarenot
consideredin the EIS.
In Mahbubnagardistrict,only positive(favourable)healthImpactsareex-
pected.§ 12.4.1. (page131) states:“Irrigated agriculturewouldalsore-
sult in higherproductionandIncomes,therebynutritional levelswill in-
creaseImproving thehealth status”. However, experiencein Asia and
Africa IndicatesthatmalnutritionmayIncreaseafterIntroduction/expan-
sion of Irrigation when the Irrigatedcashcrop reducesthe resources
availablefor foodcropsandvegetablescultivatedfor domesticconsump-
tion.
§ 12.4.2describesadverseImpactsin the Prakasamdistrict, dueto (I)
(ground)waterquality,and(ii) highlevelsof Inorganicfertilizersandpesti-
cidesusedin cotton cultivation. The sectionadvocatesastrict vigil on
waterquality during thefirst threeyearsof theproject andgivesanex-
tensivelist of precautionsintendedfor operatorshandlingpesticides.
However,it doesnot Indicatewho will be responsiblefor monitoringand
for conveyingtheseprecautionsto theoperators.Informationon howthe
healthriskswill be takeninto considerationIs lacking.

Institutional environment
• The Institutional aspectsof the project are insufficiently describedand

elaboratedIn theEIS. A numberof Institutionsandorganizationsaremen-
tioned, but In the last chapterno Indication is given which institution(s)
shouldcarryout therecommendations.Alsomattersof cooperationandco-
ordinationbetweenthe differentImplementingGOsandNGOsarenot ad-
dressed. -

• The Informationandguidanceof waterusersgroupsis essential,andwill
beoneof the majorsubjectsof the projectintervention.Thesubjectof the
organisationofwaterusersandtheir participationin areaselection,design
andmanagementis rathernewin India andexperiencesare still limited.
Moreover,thesheernumberof prospectedborewellsandthusthenumber
of water usersgroupsIn the project will Increasethe complexity of this
projectelement.TheEIS acknowledgestheimportantrolewhIchNGOswill
play in the project In thisrespect,but discussesthesubjectonly in general
terms.
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3. RECOMMENDATIONS FOR THE INCEPTION REPORT

Recommendationspresentedin this chapterreferto aspectswhicharenot, or
Insufficiently elaboratedIn the APWe11 projectdocumentation.Theserecom-
mendationsaremadefor two differentstepsIn theexecutionof the project:
• selectionof sitesfor theInstallationof borewell clustersfor thestudyarea

(~3.2);
• implementationof borewells if asite Is selectedat local (watershed)level

(~3.3).

In appendIx5 (technical)remarksare madeto underlineandsubstantiatethe
recommendationsaspresentedIn chapter3. Theseareprimarilybasedon ob-
servatIonsmadeduring the visit of the Commissionto AndhraPradesh.

3.1 IntroductIon

In order to ensurethe groundwateravailability In thelong term theCommis-
sionadvisesto adoptawatershedmanagementapproach.It is assumedthat
thisapproachIs well known.Therefore,componentsof this approachwill only
beelaboratedIn thischapterII theyarerelatedto theproposedproject.Thefol-
lowing componentsareworkedout:
• measuresto Improverecharge;
• installationof waterusersorganisations.
Thewell yield canbecomesustainableatahigherlevelby adequateapplication
ofthesecomponents.Otherrecommendationselaboratedarenotrelatedto wa-
tershedmanagementexclusively.

3.2 SIte selection

Main criteria
Obviously,the availability of sufficientgroundwateris apreconditionfor any
groundwaterdevelopment.Masterplansfor integratedandcomprehensiveWa-
terdevelopmentshouldbepreparedfor eachdistrict. Further,thesiteselection
of thewell clustersshouldconcentrateon:
• micro-catchmentsin whichno or little groundwaterdevelopmenthasbeen

donesofar;
• mnicro-catchmentswith goodpotentialfor artificial rechargethroughwater-

shedmanagementIn mlcro-catchments,to be executedby the community
(no adverseImpacton land underforestmayoccur);

• targetgroupswho haveno possibilitiesto developgroundwaterresources;
scheduledcastes,scheduledtribesandbackwardclassesshouldbecon-
sideredwith priority;

• micro-catchmentsIn which farmersand/orGOs/NGOsstartedwith water-
shedmanagement.

Thereis no competitionbetweenareaswith naturalvalue (biologicaldiversity)
andpotentialareasfor Installationof borewells becausetheseareashardly
Interfere.If theydo interfere land underforestshould be excludedfrom site
selection.
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Consideringthetargetgroup,women’slandownershipis aselectioncriterion.
Furthermore,female headedhouseholdsthat havemanandwomen’sjoint
ownershipshouldhavepriority. Otherelementsfor considerationare:topogra-
phy; soil conditions;electricitysupply;accessibilityof the area;opportunities
for trickle Irrigationandpossibleotheravailablesourcesof Irrigation supply,
notablypublic canalsystemsandtanks.

Clustering of bore wells
Theadvantagesof theprojectsapproachof clusteringborewellsdominatesand
shouldbe followed. However,flexibility should be practisedandin contraven-
tion of the rule:
• promisingopportunitiesfor single borewells shouldbe honouredwhere

possible.

Oneor two clustersof borewells shouldbe establishedIn Nalgondadistrict,
after the groundwatermanagementplanwill havebeenprepared.This will
serveas apilot activity which Indicateshowborewell selectioncanbebased
on a largerscalegroundwatermanagementplan.

Field visit/groundwater developmentreports
To include the environmentalaspectscf the Installationof a cluster of bore
wells thoroughlytheCommissionadvisesto prepareafield visit/groundwater
developmentreport. Such a reportshouldbe preparedfor eachsite selected
andshouldbe basedon acomprehensivefield visit andashort deskstudy,
particularlyon the availability of groundwater.The guidelinesaspresentedIn
appendIx 4 could be used as a checklist. This report should be used as an In-
put atthestart of the processof participatoryplanningwith the farmners.

3.3 ImplementatIon at site level

3 3.1 Physicalenvironment

Groundwater availability
In view of themain findings of the Commission,astrongandconcertedeffort
shouldbe made to plan for andimplementsustaineduseof the groundwater
resourcesby the APWe11project.This maybe achievedby:
• Preparationof masterplansfor integratedandcomprehensivewaterdeve-

lopmentIn the districts.A functionaLhydrogeologicaldifferentiationof the
districtsconcernedshouldbeprepared,which alsoplaysa centralrole in
the monitoring, see§ 3.4 for datacollection.

• Closecoordinationwith thecurrentprogrammesofwatershedmanagement
in order to bring about sustaineduse of groundwater,I.e. withdrawal
shouldnot exceedrecharge;stimulationof rechargefacilities.

• Raisingtheawarenessof thefarmingcommunityandtheauthoritiesaiming
atthe preventionof adverseeventstakingplace(depletionof groundwater).

• Stimulateandsupportthe effortsmadefor introductionof newlegislation,
becauseexistinglegislationis lacking.

-10-



ThetargetsIzeof 3 hectaresIrrigatedlandperwell Is only acrudeaverage;ne-
gativeor positivedeviationsfromthisaverageshouldbeanticipatedandaccep-
ted.The Commissionis of theopinionthatthe targetsizeof 3 hectaresshould
beassumedasamaximumwhich maybe achievedif rechargeandwatereffi-
ciencyimprovingmeasuresareexecuted.

The fluoridecontentof all productionwells shouldbe tested,becausefluoride
hazardmaybe presentin nearlyall hydrogeologicregions,with the exception
of the areaswherequartzltesdominate.

3.3.2 Socioeconomicenvironment

Participation andfarmers’ (women)needs
A systematiceffortmustbemadeto designagender-specificstrategywhichac-
tually addressesgenderissuesatvariousstagesof theschemeimplementation
andensureseffectiveparticipationof small andmarginal farmers(Including
women).To ensurewomens’ participationandneedsIn the planningprocess,
a list of remarksis made,seeappendIx5, § 2.2.1 and2.2.2).

Landownership
Sincewomen’sownershipIs a selectioncriterion, asdefinedIn theprojectdo-
cument,assistancehasto be givenby thelocalNGOIn transferringtheowner-
ship of governmentassignedlandto women.Accessto irrigation Is relatedto
ownershipof land.The policy of the governmentof AndhraPradeshis to give
governmentassignedlandto women(see§ 2.2.3andappendIx6). However,in
practicemainly menreceiveownership.

Irrigation efficiency
Thefollowing practiceswill Increasethe efficiencyof wateruse:
• Lining of distributionchannelsor the applicationof subsurfacepvc pipe-

lineswith anoutletfor eachfannerwould reducewaterlosses,which are
relativelyhigh dueto the verysmall flows concerned.Both channellining
andsubsurfacepvcpipeshavetheirdistinctadvantagesanddIsadvantages.
It is proposedto explainprosandconsto the concernedfarmersandleave
the choiceto them.

• A higher priority should be attributed to land levelling andbunding of
fields. Landlevellingandbundingwithin theborewell commandswouldIn-
creasethe effectivenessof irrigation andthecontributionof rainfall to crop
waterrequirementsconsiderably,andis recommendedwherenot yet car-
ried out.

• Improvementof landlevelling shouldbe anintegralelementof schemede-
velopment.Since landlevelling involves relativelyhigh costs,consIdering
the incomeposition of small andmarginal farmers,a contributionof the
projectto landlevelling is expectedto increaseInterestamongfarmers.

• Theprojectcouldidentifyborewell locationsontheadditionalcriterionthat
trickle Irrigationwill alsobe applied.
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Sustainableagriculture
Sustainable(Irrigated)agriculturalpracticesshouldbeappliedto guaranteethe
productivityof the land, thehealthsituationof thefanners,andto avoid soil
erosionandpollution of soil andgroundwaterIn thelong term.On requestof
theAPWeU projectstaffexamplesof thesepracticesarepresentedIn appendix
5, § 2.2.6.

3.3.3 Institutional environment

Rechargeimproving measures.
To Improve the recharge of the groundwater directly, all kinds of physIcal
workscanbeprepared.Theseworkshaveto besituatedwheretheeffectof in-
ifitration is maximal.Thesesitesareoften locatedon hillsIdesor In riverbeds
andare not owned by the farmerswho are benefittingfrom theserecharge
measuresthroughhigherwateryields. To enablethe preparationof recharge
measurescommitmentof the ownersof thesesites(often non-beneficiaries)is
necessary.Therefore,the differentownersof landandusersof watershould
prepareaplanat thewatershedlevel to ensurethe Involvementof all farmers
andownersconcerned.A WatershedCommitteeshould be installed to deal
with suchaplan.

Furthermore,measurescouldbeImplementedcontributingto rechargeImpro-
vementindirectly, like reforestationandmanagementof commonlands.

Water usersgroups
To ensuresustainedgroundwateravailabilityandtheeffectiveparticipationof
farmers,waterusersgroupsshouldbeInstalled.Theseorganisationsbecome
responsiblefor controlofgroundwateruseanddistribution.Thefollowingorga-
nisationswith differentaimscanbedistinguished:
• At the individualborewell level, InformalBorewell UsersGroupsshouldbe

Installed.The membershipof thesegroupsshouldconsistof menandwo-
menfarmersusingwaterfrom oneborewell. Thesegroupsshouldnot be
registeredofficially andbe representedIn the watershedassociationand
committee.

• At theWatershedlevel, aWatershedAssociationandaVillage Watershed
DevelopmentCommitteeshouldbe installed. In this organisationbenefi-
ciary(groundwaterusers)andnon-beneficiaryhouseholdsshouldberepre-
sentedandspecialattentionshouldbe given to the representationof wo-
menfrom smallandmargInalfarmhouseholdsandthe landlesslabourers.

To enablefemalefarmersto voicetheir concernsandallow them anactiverole
In decisionmakingprocessesandto participatein non-stereotyperoles, their
participationshouldbe ensuredIn the overall analysis,planninganddecision
makingregardingthedevelopmentof the watershedandthe borewells.Their
trainingshouldbe organizedby the NGOs.
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Electricity
• Beforetakingup the developmentof aclusterof borewells,commitmentof

AndhraPradeshStateElectricityBoard (APSEB)shouldbe assuredon the
timespanwithin whichelectricityconnectionto thegrid is guaranteed,the
availablecapacityof thegrid andon the minimum,maximumandaverage
daily hoursof electricitysupply.

• It is Imperativefor the successfuloperationandmaintenance(O&M) of the
borewell by farmers,that thequalityof theelectricalequipmentanditsin-
stallation is optimal. Specialcareshouldbe given by the project to this
point.

Training andextension
• As the bore wells wIll be privatisedandwill be completelymanagedby the

farmersafter oneyear, trainingmustbe given to the borewell waterusers
groupsto beself-supportingIn handlingconflictsarisingfrom sharingwa-
ter, collectingwatertariffs, keepingaccountsandin O&M. Thelocal NGOs
couldplay a role in organizingborewell waterusersgroupsastheywork
closelywith the farmersandknow their targetgroup well. The technical
training for O&M shall be organizedby APSIDC for male andfemalefar-
mers.

• Trainingin sustainableagriculturalpracticesfor thefarmersandfield staff
of governmentalorganisations(GOs) andNGOs is necessary.Train assis-
tancecouldbeaskedfromthe DutchassistedprojectAgriculture,Manand
Ecologyat Bangalore.

• NGOsshouldprovideInformationonloanandcredit facilities thatcouldbe
practically accessibleto farmers.Farm women should be organizedand
trainedto makeproductiveuseof their increasedIncome.Theyshouldbe
organizedto form self-helpgroupsby developing,savingandthrIft habits.

• Women’sparticipationin Irrigation projectsdoesnot comeby itself, it has
to be facilitated.NGOsInvolvedIn fannersorganizationsneedto developa
specIalstrategyto reachwomen

Institutional linkages
The District Collectors coordinate various governmental programmes andthey
could play an importantrole to link the projectwith specificwatershedma-
nagementprogrammes,like: theDroughtProneAreasProgramme(DPAP) ofthe
governmentof AndhraPradesh,theUnitedNationsDevelopmentProgramme
(UNDP)andothergovernmentschemeslike IntegratedRuralDevelopmentPro-
gramme(IRDP), Developmentof WomenandChildrenin RuralAreas,Andhra
PradeshTrainingof WomenIn Agriculture (APTWA) andMabila Samatha.

Institutional capacitiesandrolesexpectedof implementingorganizations
• A sound Institutional frameworkwith clear responsibilitiesneedsto be

workedout for smoothcollaborationbetweenAPSIDC,the NGOs andthe
Netherlands Assisted Programme (NAP).

• NAP shouldmakeacarefulassessmentof NGOs existingtrainingcapacities
andof needsfor strengtheningsuchcapacities.

• NGOsshouldrecruitfemalefield staff fortrainingin thecontextof thispro-
gramme.
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• It Is thereforerecommendedthattheprojectshouldstartwith participation
in generalandwomen’sparticipationIn particularIn a smallernumberof
borewells on apilot basis.The tangibleresultscanbe expectedfor these
bore wells andtheseresultsshould serve aspositive examplesfor other
sites.

3.4 MonItoring and evaluation

Monitoring andevaluationshouldbe executed to control if theprojectobjec-
tivesasmentionedIn § 1.1 wIll berealized.Two stepsshouldbedistInguished:
• the site selection;
• the implementationof aclusterof bore wells ataselectedsite.

Informationof sufficientqualityanddepthto assessthehydrogeologicalsitua-
tion is notavailable.Thiswifi hampertheplanningof thesustaineduseof the
groundwaterresourceby the project. The Interrelatedcomponentswhich
shouldreceiveattentionare:
• Hydrogeological differentiation by a mappingand descriptionof ‘hydro-

topes’.
• Establishmentof amonitoringsystem,In closecoordinationwith an inde-

pendentorganization,suchastheregionalOffice of the Central Groundwa-
ter Board (CGWB).

• Analysisofthedataforproperrechargeestimation(effectsofwatershedma-
nagement),coupledto socioeconomicdata/indicatorspertainingto thetar-
getgroupparticipatingm the well clusterprogramme.

Theseeffortsareindispensablefor the developmentof the MasterPlanfor the
utilization of thewaterresourcesin the districts.

The expertisefor the planningandmonitoringfunction is largely availablein
India,butrequireslinkagesoftheInstitutionsinvolvedandatrainingprogram-
megearedtowardstheabovementionedfieldsof attention.Thetechnicalassis-
tanceunit of IDC couldhaveacoordinatingrole,but thestatusof thecoopera-
tion shouldbeInstitutionalizedby authoritiessuchasthe (Principal)Secretary
Irrigation of the AP Mlmstry of Irrigation.

Overview
More attentionshouldbepaid to the hydrogeologicdifferentiationof thedis-
tricts becauseof the largevariatIonsof associationsof lithology, geomorpho-
logy, soils andlandcover (i.e. hydrotopes).The necessarytechnicalexpertise
Is availableIn India, but could besupplementedby the technicalassistance
andthetrainingprogramme.This overviewshouldconsistofa ‘hydrotopemap’
at 1:250.000scale,whichservesasthebasisfor the planningandmonitorIng.

Monitoring function
An independent organization,such asthe CGWB, through Its Regional Office
In Hydrabad,shouldprovidethe leadershipin thegroundwatermonitoring.(A
newmonitoringprogrammewIth World Bank assistancewill startsoon;about
200wells in AndhraPradeshwill be equippedwith automaticgauges).The
APWe11projectmayinitiateandstimulatethe Incorporationof socioeconomic
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dataandperformanceIndicatorsIn the monitoringprogramme,not only tech-
nically (database)but alsoin the domainof institutional linkages.

Monitoring setup
Therearethreeinterrelatedcomponents(A, B andC);
A. Technical

Thecomprehensivedatabase(hydrogeologicandsocioeconomicdatausing

e.g. relationaldatabasemanagementsystem).
GeographicInformation System(GIS) andRemoteSensing(RS).
Spreadsheetoperationsandgraphics.

B. Establishmentofproceduresto transformdatainto Informationrequiredfor
the monitoring.

C. Feedbackmechanisms;adjustmentsto the planningandfield actions.

Geophysics
Theadditionalvalueof applicationof geophysicsIs limited, with respectto the
experienceof the hydrogeologistsin the ADSIDC/APWe11projecton the one
handandthecostson theotherhand.Therefore,geophysicsshouldbeapplied
only on:
• Areas,wherebecauseof the criteria for sIteselectionfor the weilciusters,

thesuccesspercentageof goodwellswifi fall belowmentionedtargets,while
thewell clusterconceptshouldbemaintained(manywells inaclustermay
havelow yields).

• Locationof highyieldingwells,becausethesehavegenerallylargerrecharge
areas,hencethe effectsof watershedmanagementwill beIncreased.

• Locationswherethe conceptof severalfarmingfamilies working together
maybe difficult in view of expectedlow yields per well.

Socioeconomicdata
A baseline studyto identifyprionty targetsgroupsandrelevantvillagelevel in-
stitutionsshouldbeundertakenby theNGO field staff, usingtheRapidRural
Appraisaltechniques.Baselineinformationshouldincludevillagesocioecono-
mic profiles,croppingpatterns,genderdivisionof labour,householdeconomy,
accessto Institutionsandpriority needsof menandwomen.

A positive impactof Irrigated agriculturalpracticeis Increasedincome.How-
ever,increasedincomedoesnot automaticallyleadto IncreasesIn well being
ofall family members.It isrecommendedto developanumberof qualitativeIn-
dicatorsto measuretheimprovementsIn living conditions,Includingthehealth
situation(seeappendix5, § 3.5).
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APPENDJX 1

Letter of DOISdated6 Apr11 1995,in which the Commigalon
baabeenasked to submitanadvisoryreview

Ministry of Foreign Affairs

TI~I
COm~L~.J~~OO~ 6~~

L1fi~Kffl!1FN - 7 ~

I~~l~nw~
Commissievoor de mdieu-effecirapportage
c a v de heerdrs .1 J Scholten
Postbus2345
3500 GH Utrechx
Nederland

Directorate-General Date 6 April 1995
InternationalCooperation

Re ReviewELA APWELL/India Ref DST/ML
WW/92/S50 93/1995
JRC381-93,
MERI94/009

During 1993/94 art EnvironmentalImpact Stsiement(EIS) hasbeen preparedfor the
Andhra PradeshGround Water &re Well Irrigation Schemesproject (APWELL) in
India In July 1994 the project was approvedby the Minister for DevelopmentCoop-
eration At that time it was decidedto ask theCommissionfor EnvironmentalImpact
Assessmentto review the EnvironmentalImpact Statement(EIS) in detail during the
inceptionphasewith the aim to includethe resultsof the review and recommendations
in the reception report The project will start the I~of April 1995 with an inception
phase,for a period of five months In this phasea managementinformation system
(MIS) a o will be setup and a workplan for the next two yearswill be elaborated The
inceptionreport will be available in September1995

ThereforeI would like to askthe Commissionto setup a working group to drawup an
advisoryreport on the review of theEIS, basedon

* theEIS and the backgrounddocumentssentto you (seeannex 1),

* the preliminary discussionon 30 March 1995 betweenE van Lent (DAJJZZ),
L Verbeek(DST/ML), D. de ZeeuwenA. Koihoff (Commissionfor EtA)

For the reviewframework usecan be made of

* the Termsof Referenceof the EIS in Annex 4 of theAPMIS projectdocument,

the checklist of the AsiandevelopmentBankregardingirrigation projects.
* the checklist for irrigation project preparedby the Governmentof India,



• the susiainabilityconceptas definedin theNetherlandspolicy document ‘World
of Difference’

Furthermore,I invite recommendationsof theCcmrnissionconcerning

1 theexecutionof theproject focusingon
criteria for site selection,

- imgation designalternativeswith a view to the conservationof ground
waterresourcesand the potentialproblem of salinity,
institutional aspectsof water management,including water userspartici-
pation,

• health aspects;
social (gender)aspectsas far as relevantto theenvironmentalaspectsof
sustainabledevelopment.
monitoringand evaluation

2 thestrenghteningof theIndian EIA potential in the field of capacitybuildLng in
fururem with referenceto your experiencesin reviewing theAPWELL-EIS

With regard to the gender aspectsI refer to he gender impact study executedfor
APWELL in 1993

Iii view of the wide scopeof the impacts it is recommendedto include the follo~ing
main disciplines in the working group (geo)h~drolosy,irrigation (agriculture), rural
sociology (gender),institutional aspects/(water)managementandhealth In coordination
with the Royal NetherlandsEmbassyin New d~lhithe Commissionwill have to visit
the location In accordancewith the normal piocedure,you are requestedto ensure
consultationand participationof the ~ariousindian interestgroupsas muchaspossible

With referenceto the EIA agreementbetweenDOIS and the Commission, I would
appreciatereceiving informationconcerningmembershipof the working groupand the
budgetfor theaforementionedadvisoryreport

THE MINISTER FOR DEVELOPMENT COOPERATION
For the Minister

HeadEnvironmentProeramnie

KA oekkock
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Annex 1

DocumentationAPWELL

• 1)015& APSIDC; Andhra PradeshGroundwater mtnor well irrigation schemes
(APMIS) Projectdocument,March 1992

• ASCI, EnvironmentalImpact AssessmentAPMJS & APLIFT. projectproposal,
October1992.

• DGIS & APSIDC. APWELL, projectdocument,January1993
• ASCI, EIS. APWELL, main report and annexures,April 1994.
• Delft Hydraulics, Assistanceto EnvironmentalImpact Assessmentin APWELL

andAPLIFT. June1994
• Euroconsult,APWELL project. India. Technicalproposal.November1994
• Euroconsult Annex 7, Environmental Issues APWELL project, of revised

financialproposal, January 1995
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APPENDIX 2

Project Information

ProposedActivity: Thegovernmentof IndiaIntendsto construct5400groundwaterborewell
Irrigation schemescoveringa totalnetareaof 16,200haIn sevendistrictsIn AndhraPradesh,
India. Thegovernmentof theNetherlandshasbeenrequestedto provide fundingfor thisIni-
tiative. Mainobjectiveof theprojectIs to increaseagriculturalproductionof smallandmarginal
farmersin the projectareathroughthe provision of groundwater facilities. The long termob-
jectiveIs to Improvetheliving conditionsof thesmallandmarginalfarmersin theprojectarea.
Thiswifi beachievedthroughsustainableInterventions,In suchawaythatbothmenandwo-
mencanobtainequalconditionsandopportunitiesIn agriculturalandother activities.

Projectnumbers:WW/92/850;JRC381-93;MER/94/009;Cle m.e.r. 011

Progress:An EIA wasexecutedIn 1994.Theprojectwasapprovedby theMinister in July 1994
andstartedthe

1th ofApril 1995wIth aninceptionphase,for aperiodof five months.In aletter
dated6 April 1995the Minister for DevelopmentCooperationIn the NetherlandshasInvited
the Commissionfor EIA In the Netherlandsto reviewtheEIS andformulaterecommendations
with the aim to includethesein the inceptionreport.A reviewadvicehasbeensubmittedto
the NetherlandsMinister for DevelopmentCooperationon 14 July 1995.The inceptionreport
wiU beavailableIn September1994.

Compositionof the working groupof the Commissionfor EIA
Mrs PrabhaMahale
Mr K.K. Bhattarchayya
Mr R. Kuiper
Mr A. Meijerink
Mr D. de Zeeuw(chairman)

Mrs V. GrovermanandMr W.B. Snellenhaveparticipatedasresourcepersons.

Technical secretary: Mr A.J. Koihoff.





APPENDIX 3

Working programmemission
AndhraPradeshgroundwater bore well

irrigation schemes,India

Tuesday6 June 2220 hrs. Arrival Dutch membersof the Mission (Mr D. de
Zeeuw,Mr A. Meljerlnk andMr A. Kolhofl) with KLM in
DelhI.

Wednesday 7 June 09.00hrs. Briefing at theRoyal NetherlandsEmbassywith Mr
P.J.Kuperus,Headof the DevelopmentCooperation
SectionandMs MonaSharan,ProgrammeAssistant,
LandandWater.

11.00hrs. Meetingwith Mrs N. Bhatof the Ministry of Environ-
mentandForests.

13.30hrs. Meetingwith Mr RajendraMlshra, DeputySecretary,
Ministry of WaterResources.

16.40hrs. Departureto Hyderabad.
18.40hrs. Arrival In Hyderabad.

Thursday 8 June 09.00hrs. Meetingwith Mr Satishformerlyworkingwith Admini-
strativeStaffCollegeof India (ASCI).

11.00hrs. Meetingwith Mr Murali Khrlsna, ManagingDirector
andVice-chairmanof IDC.

11.10hrs. An-ival of fourth Dutchmemberof Mission, Mr R.
Kulperwith British Airways in Delhi.

12.00hrs. Meetingwith Mr BabuRao,Director of Groundwater
Departmentin AP.

12.40hrs. Meetingwith Mr Bhattacharya,Secretaryof Imgatlon,
Departmentof Irrigation & CommandAreaDevelop-
ment.

13.00hrs. Meetingwith membersAPWe11projectteam:Mr C.
Isles; Mr Capt. M.S. DIllon IN; Mrs V.R. Pineda;Mrs
J.JalrathandMr C.S.Rao.

14.15hrs. Meetingwith Mr T.L. Shenkar,Directorof ASCI.
15.30hrs. Meetingwith Mr RS. Rao, DIrector of APRSAC.
16.40hrs. DepartureMr R Kulper from Delhi to Hyderabad.
18.40hrs. Arrival Mr R. Kuiper in Hyderabad.



Friday9 - Monday 12 June FIELD VISIT

Personswhojoined the workinggroupduring the field visit:
• Mr Chalamaiah(working with APSIDC)
• Mr C.S. Rao(working with IRDAS)
• Mr Capt. M. S. Dhillon IN (APWeII project)
• Mr B. vanLavieren(APWeII project!Euroncorisult)

FrIday9 June 07.30hrs. Pickup at Gal:ewayHotel. Visit borewells In Mahbub-
nagardistrict:

Farooqnagarborewell In Mr P. Pentalah’sfield
Railcar64 borewell In Mr Y. Ramalah’sfield
Borewell in Mr Jangath’sfarm
Borewell in Mr V. Chenniah’sfarm
Borewell In Mr V. Thimaiah’sfarm

Night halt at Nandyal.

Saturday 10 June

Sunday 11 June

Monday12 June

Visit borewelJsin Kurnooldistrict togetherwith Mr K.
Raju, DIstrIct Collector of Kurnool:

Bore well In Peddatekuavillage
Bore well In Tammarajupallivillage
Borewell In SugalimettavIllage
Bore well In Yagantlpalllvillage

18.00hrs. Meetingwith Mr Malla Reddy,Directorof Accion
Fraterna.NIght haltatAnantapur.

Visit borewellsandwatershedsin Anantapurdistrict
with Mr Malla ReddyandMr R. SundarVadan,Project
Director IntegratedDroughtReliefandResourceDeve-
lopmentAgency:

Atmakur Kuderawatershed
Vanju BankaWatershed
Borewell at Muktapuramvillage
Gudduru/Vlshaka watershed

07.30hrs. Meetingwith Mr ManmohanSingh,District Collectorof
Anantapur.

17.00hrs. Meetingwith Mr R. SundarVadan.Night halt in Anan-
tapur.

Return journey to Hyderabad.
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Writing of the advice.
Mr Uday Shankar,Director of AFPRO.
Meetingwith Chair of APSIDC, Mr Murall Khrlsna,
ManagingDirectorandVice-chairmanof IDC; Mr Cha-
lamaiah,ChiefengineerandMr N.S.JagannadhaRao,
Executiveengineer.

12.00hrs. Meetingwith Mr P.J.ShastriRetd.DirectorGeneral
WaterandLandManagementandTrainingInstitute
(Walamtari).

18.00hrs. Meetingwith Mr ShashiKumar. Director of Thlnksoft.

Writing of the advice.
11.00hrs. Wrap-up sessionin the office of APSIDC.

In consultationwith Mr SamarajitRay. PrincipleSecre-
tary of Irrigation; Mr Bhattacharya,Secretaryof Irriga-
tion, Mr Sathyanarayana.Joint Secretaryof IrrIgation;
Mr BabuRao, Directorof GroundwaterDepartment
andthe APWeII projectteam.

15.00hrs Meetingwith Mr J. Hart Prasad,Mahila Samatha
Society(Indo-Dutchprogrammefor Women’sempower-
ment througheducation).
DepartureMission from Hyderabadto Delhi.
Anival at Delhi.

09.00hrs. Debriefing at the Dutchembassywith Mr P.J.Kuperus
andMs MonaSharan.

10.00hrs. Meetingwith Mr Jeurissen,Ambassador.
10.30hrs. Meetingwith Mrs N. Bhatatthe Ministry of Environ-

mentandForests.

00.30hrs. DepartureMr R. Kulper from Delhi to Amsterdamwith
British Airways via London.

00.50hrs. Departurerestof DutchMission from Delhi to Amster-
damwith KLM.

09.30hrs.
11.00hrs.

Tuesday13 June

Wednesday 14 June

Thursday15 June

FrIday 16 June

19.30hrs.
21.30hrs.
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APPENDIX 4

Reviewframework for the EIS AndhraPradesh
groundwater bore well irrigation schemes,India

Guidelines prepared by the Commission for EIA which areusedto reviewthe EIS asdescribedIn
chapter 2.

Structure of this appendix page

1. Introduction

2. Project setting

3. Approach of the study and site selection i
3.1 Approachof thestudy i
3.2 Site selectionfor borewell clusters

4. Development of alternatives and mitigating measures v
4.1 Developmentof alternatives (physical planningof a clusterof borewells) v
4.2 Mitigating measures vi

5. Description of the environment, autonomous development and impacts vii
5.1 Physicalenvironment vii
5.2 Socioeconomicenvironment viii
5.3 InstitutIonal environment viii

6. Comparison of the impacts of the intended activity and Its alternatives lx

7. Remaining gaps in knowledge and, monitoring and evaluation lx

8. Representativeness of the pilot EIA studies x



1. INTRODUCTION

Problemanalysisandproject objectives
The EIS shouldcontain:
• ananalysisof theconstraintsfor increasingagriculturalproduction and improving the living

conditionsof the smallandmarginalfarmers;
• the rationaleof theprojectrelativeto the analysisof constraints;
• a defInitionof the objectivesof theproposedactivitiesto enablethe Identification andformu-

lation of alternativesandto furnish criteria for monitoringandevaluation.

2. PROJECTSETTING

Policiesand legislation
The EIS shoulddescribeNationalandStatepolicies,laws,rulesand regulationsconcerningthepro-
posedproject, I.e. in the field of water resourcesand(In-Igated)agriculture.

Institutional setting
TheEIS should:
• describethe institutional framework (organizations and institutionswhich are dealingwith

waterresourcesandagriculture,in the governmental,non governmentalandprivate sector)
at the stateanddistricts level andat mandal level as far as relevant, Including competent
authoritiesdirectly involved In the executionof the project andthe control of the executed
works; the Interrelationsbetweenthe different institutesshouldbe Indicated;

• indicatewhethermstitutesandorganizationsInvolved In theproject havecapacities(In staff
quantity andquality) andpoliciesto dealadequatelywith environmentalIssues.

3. APPROACH OF THE STUDY AND SITE SELECTION

3.1 Approach of the study

Considering that the current framework of EIS review Is drafted after the Project Documentandthe
EIS Itself wasprepared.the executionof the EIS shouldat leastfulfIll the following threesteps:

1. Decisionon delineationof the projectarea
A selectionof the districtsIn which the projectIs to be carriedout.This Is a policy decision
basedon the projectsobjectiveto concentrateon smallandmarginal farmers.Criteria arethe
socioeconomicconditionsofthedistricts,theavailabilityof groundwaterandtheexistingIrriga-
tion facifities. A practicalcriterlum maybe the desireto chooseadjoiningdistricts.PerdistrIct
a roughestimationof thenumberof wells to be establishedshouldbe made.

2. Potentiallocationsfor borewell clusters
Theprojectareais mappedbasedon smallscaletopographicmapsof the Surveyof India and
divided Into homogeneousregionsin respectto geohydrologyandgroundwater,topography,
ecology,socioeconomicconditions,agriculturalconditions,availableIrrigationfacifitiesandsoil
conservation.Basedonthesemapspotentialareasfortheestablishmentof clustersareidenti-
fied.



• In two potentialareasaclustershouldbe selected.Criteriafor selectionaredescribedin §
3.2. A detailedpilot EIS should be can-ledout for two clusterswhich areconsideredto be
typical for the projectarea.

• A summaryof all otherpromisingpotentialareasshouldbepresentedIn the EIS.
• In threeotherpotentialareasaclustershouldbeidentifiedfor whicharapid EIA will bepre-

pared.A detailedmethodologyfor a rapid EIA Is to be developedIn the framework of this
study.

3. SItespecificEIS
Two detailedpilot EIAs shouldbeelaborated.For eachof thetwo selectedclustersites,control
sitesshould be found in the samepotentialarea.Eachof the two pilot cluster-EISsitesare
subjectof detailedstudy, first the potentialsitewheretheborewells will be Installedandse-
condly the control site In which borewells havebeenInstalledalreadyseveralyearsago.The
control site will actasareferenceto measurewhetherthe (expected)projectImpactsareare-
sultof borewell installationorfrom otherdevelopments(aswell). The physicalandsocloecono-
mical conditionsof prospectedclustersite andcontrol sitesshouldbe comparable.

Theguidelinespresentedin chapters4, 5, 6, 7 and8 shouldbeusedfor the preparationof the pilot
EJAs.
The CommissionrecommendsthisapproachsinceIt holdstheopinionthat it Isnot possibleandnot
usefulto makeacompleteInventoryof potentialclustersitesfor the entireprojectareawithin the
scopeof this study.

Consideringthefact thattheAPWe11sprojectwasalreadyapprovedandtheprojectIsproceeding,the
abovethree-stepapproachseemspractical. Step1 hasalreadybeentaken.Step2 hasnot been
made,but Is neededto aniveatasystematicwayof Identificationof the mostpromisingareasfor
borewell installation.Step3 haspartlybeentaken,sincetwo detailedpilot ElAs havebeenprepared,
but the questionhow to deal with the environmentalImpactson othercluster areasstill remains
open.

A nextstepIs the Identification of indivIdual borewell sites.However,actualborewell site selection
is not within theframeworkof this study,alsonot on pilot basis.Concerningborewell siteselection
only the proceduresandcriteria for site selectionareto be covered

Theproceduretobe followed by fannerswhoareInterested in the Installationof aborewell(s)should
be elaborated.
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Sustalnability’

To realizethelongterm objectiveof theproject,whichIsmentionedin § 1.1, it is necessaryto make
clearin theEISwhatIsmeantwith sustainableandenvironmentallysoundInterventionsandwhich
will be the consequencesfor the projectimplementation.Thereforeconditionsfor the selectionof
potential sites and conditions for the implementation of Irrigationschemes(e.g.numberofborewells,
locationanddesignof schemeset cetera)shouldbedefinedfor eachclusterof borewells, because
the physical-,socioeconomic-andInstitutional conditionsmaydiffer per site.

3.2 Site selectionfor bore well clusters

The EIS should:
• Motivate the selection of the seven districtsin AP wheretheprojectwIll operateandthedistri-

butionof the 5400borewells over thesesevendistricts.Motivationmaybein partsocioecono-
mic andtechnical,but will be stronglyguidedby policy considerations,I.e. povertyalleviation.
If so, thispolicy hasto be explained.

• Motivate the conceptof clusteringborewells.
• Provide the criteria to be appliedfor clusterselection.The Itemsmentionedbelowareto be

addressedandotheritemsmaybeaddedwhereneeded.Thecriteriaandtheirnumericalvalues
areto bedrawnup for eachdistrict separately.

Cluster selectioncriteria
The following itemsshouldbeaddressedwhendrafting selectioncriteria for clusters.
Criteriashouldbegiven aridtheir importanceranked.Criteriamentioned areprovisional:duringthe
courseoftheprojectcriteriaandvaluesof criteriamayhavetobeadaptedwhenexperienceisgained.

Sizecommandarea
• minimum commandareawhich shouldbe available;
• contiguousness of bore well commands.

Phystcalconditions
• groundwateravailability (to checkif theminimumnumberof borewellscanbe installed):cur-

rentexploitationaccordingto the classificationof the Departmentof GroundwaterperMandal
(“white, greyor black”), minimumdischargepertubewell allowed,availabilityof the minimum
allowabledischargewithin anacceptabledrilling depth(30-80meters),long-termequilibrium
betweenwithdrawalandrecharge,local effectson the groundwaterlevel;

1 To definesustalnabiiitythe Commission recommends to makeuseof the following definitions

Sustainable land usedevelopmentcan be defined as the developmentof land usesystems that meet the
needsofthepresentpopulations without causingenvirorinientaldegradationandconsequentlossofecosys-
tem production potential In such a way that theselandusesystemscanbemaintainedwith the meansof
thesepopulations determinedby the limitations of their socio-economlcenvironment This definition can
be split up Into

• Ecoloflical sustalnability impliesthat land Is usedIn such awaythat productionlevels(output) canbemain-
tainedfor actual andfuturepopulations,without causingenvironmentaldegradationand consequentloss
of ecosystemproduction potential.

• Soclo-cultural sustalnabilityof an activity (e.g useof land) meansthat such an activity cancontinue to be
carried out andsupportedby a specific target group by their ownmeansandwithin the limitations setby
their soclo-economicenvironment, also whenoutside support from developmentorganlsationshasceased
or been limited to an Importantextent (sowithout aneverlastingsubsidizedexternalinput).

• Economic sustalnabifity Is defined asthe maximum flow of income that could be generatedwhile at least
maintaining the stock of assets(capital) which yield thesebenefits.
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• groundwaterquality: occurrence of salinegroundwater, fluoride content;
• wells: number of wells per subcatchment,successrate of well drilling in the area;
• topography: maximumallowableslopes,allowablelandlevelling requIrements;
• hydrologicalcondition: drainagecondition(percolationof the subsoil,naturaldrainagechan-

nels), incidenceof waterloggingandflooding, minimumdepthof post-monsoongroundwater
level;

• soil: rockiness,soil texture,occurrenceof usar(sodicsoils), soil salinity.

InfrastructureandfactUtlesavailable
• allowabledistanceofthe clusterto the 11 Ky electricitygrid;
• poweravailability In thearea(I) yearlymean,in hoursper day(II) during critical croppingpe-

riods, particularlyIn Rabi;
• availablesparecapacityof thesub-stationcoveringthe prospectedcluster;
• distanceto thenearesturban area;
• distanceoftheareafrom metalledroadsandavallabffityandqualityof unmetalledroadsto and

In the clusterarea;
• presenceof othersourcesof Irrigationsupply, notablypubliccanalsystemsandtanksystems;
• availabilityof maps,particularlyair photos,toposheets1:50.000andchadarsheets16” to the

mile.

Socioeconomicconditions
• percentage smallandmarginal farmersof the total numberof Interestedfarmers;
• percentage of the land to be Irrigatedowned by smallandmarginalfarmers;
• percentage female headed households of the total numberof interestedfarmers;
• percentagescheduledcastesandscheduledtribesof the total numberof interestedfarmers2
• ownership of the lands to be Irrigated;
• economic dependence on agriculture;
• cultivation of the land to be Irrigated by the landowners.

Particular conditions
• experienceof the local peoplewith watershedmanagement;
• possibilitiesof artificial rechargeIn the area:
• willingness of the localpopulation to join in suchaprogramme;
• on-goinglandconsolidationprogrammes;
• possiblejoint operationswith otherprojects/programmes,e.g.erosioncontrol,salinitycontrol.

2 Femaleheadedhouseholds,small and marginal farmerset cetera, have to definedclearly
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4. DEvELoPMENTOF ALTERNATIVES AND MITIGATING MEASURES

4.1 Developmentof alternatives(physicalplanningof a cluster of bore wells)

If apotentialsite/villagefor the Installationof aclusterof borewells Is selectedthe following proce-
dureshouldbe applied:
The numberof borewells to beconstructedshouldbemotivatedIn the contextof sustainable

useof groundwater.Sustainableuseof groundwateris apreconditionwhich limit the scope
of theIntendedactivityandmeansextractionmaynot exceed(natural)rechargeandno irrever-
siblechangeIn quality mayoccur.

2. The needs of the beneficiary farmers (categorized Into socioeconomicgroups)shouldbeinven-
toried. Specialattentionshouldbe given to womerisneeds.

3. Basedontheneeds,alternatives(e.g. location,design,construction,maintenanceandmanage-
ment)for oneclusterof borewells/irrigationschemesshouldbeworkedout, togetherwith the
beneficiaryfarmerswho arefully participatingIn thIsprocess.

Forasustainableuseof the Irrigatedland/landuse,conditionsshouldbe defined.Thesecon-
ditionslimit thescopeof thealternativesto be elaborated.Theselectionanddelineationofthe
Individual borewithin aclustershouldallow for considerationson physicalandsocialaspects
(selection criteria for bore wells per cluster):

Physicalaspects
• wateravailability (to definethe maximumnumberof borewells);
• averagesizeof holdings;
• the fields in the commandareashouldbe adjoining;
• crossingswith metalledroads;
• local topography and soil conditions, local risks of erosion, salinization;
• othersourcesof irrigation supply(canals,tanks,otherborewells)andthe reliability of li-ri-

gation supply;
• minimum distanceof the well to anotherwell;
• minimumdistanceto otherwells to avoid possEblelocal impact;

nearbydomesticwatersupplyhandpumps. India Mark II (withdrawingat 30 - 35 me-
ters) andtraditionalpumps(reachingto 6- 8 meters);
openwells;
shallow(8 — 10 meters)boreholeswith dieselsetsfor Irrigation purposes;
private electrictubewells (depthapproximately).

Socioeconomicaspects
• minimumnumberof landowners;
• presenceof landowners,I.e. not living abroador In otherpartsof thecountry;
• the maximumpercentageof the total commandareaownedby onelandowner;
• willingnessof thelandownersto cooperatewith eachotherandthe project;
• willingnessto declaretheborewell site to becommunalland;
• willingnessto contributeapercentageofthe constructioncosts;thispercentageisto bepre-

determinedby the project;
• willingnessto participatein formal andinformalwaterusersassociation/farmerscoopera-

tive/anyothersuitable legal entity which ensurestheusersgroupa legalbasis;
• willingnessto ensureadequateO&M afterhandingoverof thewell byAPSIDC to thefarmers

group.
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Alternatives
In thissectionIdeaswifi bepresentedfor the developmentof alternatives.The opportunities
for developmentof alternativesaresetby the (pre)conditons.
• Location;

anInventoryshouldbe madeof possiblelocationsof borewells andIrrigatedfields.
• Design andconstruction;
• Management(operation& maintenance);

cropsgrown andsizeof Irrigation area
methodsof surfaceIrrigation
sectoralwater(quantity)management
integratedwatermanagementat clustervillageandwatershedlevel
methodsimprovingthe efficiency of wateruse
control of pestsanddiseases

• Other
in theprojectdocumentIsstatedthattheborewellswill be suppliedbypublic electricity.
Whatare the possibilitiesfor otherformsof (sustainable) energy supply, e.g. diesel sets
or solarenergy?
Infiltration (artificIal recharge)improvingmeasureslike e.g. terracing,checkdams,con-
tour bundingat field level, cluster andwatershedlevel.

4. The alternativeshaveto bediscussedin aworkshopwithin andbetween the distinguishedbe-
neficiarysocIoeconomicgroups(separatelyformenandwomen).To overcomepotentialconflicts
aboutthe useof resources,it Is Importantthatnon-beneficiaryvillagersarerepresentedatthe
workshops.

4.2 MItigating measures

The EIS shoulddescribemitigatingmeasuresto preventor reducenegativeenvironmentalimpacts
inwhichbothsocioeconomicandinstitutionalaspectsareconsideredto ensurethattheprojectacti-
vitiesbenefitthetargetgroup,menaswell aswomen.Moreover,mitigatingmeasuresshouldbe des-
cribed to preventor reducenegativeeffects on non-beneficiaries.Existingknowledgesystemsand
techniquesusedbymenandwomenshouldbe considered,for exampleIn the field of waterandsoil
conservation.

Mitigating measuresto preventor reducenegativeenvironmentaleffects of the project should be
described.
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5. DEscRIPTIoN OF THE ENVIRONMENT, AUTONOMOUS DEVELOPMENTANDIMPACTS

Prevailing condition of the environment
Theprevailingconditionof theenvironment(with enviromnentIs meant,thenaturalandsocIoecono-
mic environment)in thestudyarea(currentsituation)shouldbedescribedasfar asrelevantfor the
forecastingof the impactsof theIntendedactivity or alternatives.This meansthat theexistingen-
vironmentalconditionin the studyareashouldbedescribedfor aspectsasmentionedIn this chap-
ter. Thestudy areais not fixed anddiffers for the variousImpacts.

Autonomousdevelopment
The developmentof the environmentof thestudyareashouldbedescribedIn casethe intendedac-
tivity will not beexecuted.Theinformationaboutthe autonomousdevelopmentof the environment
is importantto getclearwhatthe contributionof the Irrigation schemeswill beIn relationto theex-
pectedfuturedevelopment.Theagriculturaldevelopmentandbroaderchangesin useandmanage-
mentof naturalresourcesshouldbe describedtounderstandbetterpossibledevelopmentsIn irriga-
tedagriculturedueto projectactivities.Different effectsof changesandtrendsfor womenandmen
shouldbe Indicated.

Impacts of the intended activity andits alternatives
The way impactsaredescribedandmeasuredshouldbe motivated.Expectedimpactscanbepre-
dictedby making useof the occurreddevelopmentsatthe control sites.It shouldbenoticedhowfar
impacts areirreversIble, temporarilyor permanentandIn how far cumulationoccurs.Negativeas
well aspositiveimpactsanddirect andindirect (Induced)impactsshouldbe described.

The Commissionasksattentionfor the following aspects.All theaspectsarementionedonceandif
relevanttheyshouldbedescribedfor thecurrentsituation,theautonomousdevelopmentandforthe
Impacts.

c = thecurrentsituation/ prevailingconditionof the environment
a = theautonomousdevelopment
I = impactsof the intendedactivitiesandits alternatives

= meansno descriptionaskedfor

5.1 PhysIcalenvironment

Describe:
ci.!. • The geologyandmorphologyof thestudyarea.
c/a/i • Thewaterbalanceof the village(s),watershed(If possible)wherethe clusterof borewells is

situated.
c/a/i • The availability via shallowwells, bore wells et ceteraandsuitability of groundwaterfor

domesticandagriculturalpurposes.
c/a/. • Thesoil conditions.
c/a/i • Thequality of thesoil, surface-andgroundwai:er.
c/a/i • Ecosystemsandtheircharacteristicfloraandfauna,Identificationofvulnerableecosystems,

environmentallyvaluableareasandprotectedareas(dehydration).

AppendIx 4, page vii



5.2 Socioeconomicenvironment

Describe:
c/a/I • Demographicsituation;total population,density,growth,pressureon land,migration, dif-

ferentiatedaccordingto caste,ethnicgroupandgender,percentageof female-headedhouse-
holds (de facto,dejure)per district,mandalandof the villageswherethe selectedpotential
sitesarelocated.

c/a/i • Major typesof activities, of menandwomen, In the village.
c/a/I • Socioeconomicgroupsin thevillagesin termsof landownershIpandmain sourceof Income

(own land, agriculturallabour,migration, formal/informal employmentetcetera);Indicate
whetherthe majority aremenor women.

c/a/I • Landusepatterns(presentedIn maps),indicatingtheareaandwhichsocioeconomicgroups
men/womenmakeuseof thenatural resources.

c/a/i • The useof thenaturalresources(renewableandnon-renewable)regardingtherelationbe-
tweenexploitationlevel andcarryingcapacity.Thiscanbedefinedasoneof under-exploit-
ation, equilibriumor over-exploitation.

c/a/i • Agricultural situation;crops,indIcatingwhethercertaincropsaregender-related,cropping
patterns,production,subsistence-cashorientation.HYV-low externalInputorientation,app-
lication of waterandsoil conservationtechniques,livestock.

Health, describe:
c/a/I • Health situationandfacilities: availability of safedrinkingwater,treatmentanddischarge

of sewage,occurrenceofwaterborn diseasesin particular: malaria,filarlas(sandJapanese

encephalitis.
c/./. • Healthhazardsassociatedwith the projectbasedon healthrecordsatdistrict, mandaland

village level.
• HealthrisksIncluding the following considerations:

communityvulnerability; Identifysocioeconomicgroupswithin thecommunityto beaffec-
tedby theprojectandassessthenature,magnitudeandlikelihood of exposure;estimate
the prevalencerate of eachhazardfrom healthrecordsand/oraspecialsurvey;
environmentalfactors;considerthe environmentalfactorsandtheIr magnitudethatmay
contributeto achangeof healthrisk;
capabilityof protectionagencies;establishthe capabilitiesof existingprotectionagencies,
suchasthe environmentalandhealthagencies,
changeIn food Intakeandfood habits.

5.3 Institutional environment

Describe:

c/a/i • Informalandformal organizationsof menandwomenIn thevillagehavingcontroloverna-
tural resourcessuchaswater,land, forestet cetera.

c/a/i • Availability of facilities/Infrastructure:roads,transport,power,market,agriculturalInputs
(shops),extension,education,servicesandsupportingNGOs/GOs.
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6. CoMPARIsoN OF THEIMPACTS OF THE INTENDED ACTWITY AND ITS ALTERNATIVES

A comparisonshouldbe madefor everypilot EIA betweerLthe expectedImpactof developedalterna-
tivesof thepotentialsitewith theexistingsituation(eventuallyIncludingautonomousdevelopment).
To control the expectedimpactsuseshouldbemadeof control siteswhereborewells andschemes
areInstalledseveralyearsago.

7. REMAINING GAPS IN KNOWLEDGE AND, MONITORING AND EVALUATION

A monitoringplanshouldbe developedIn order to be ableto comparethe predictedimpactwith the
actuallyoccurrIngImpact.It shouldbe investigatedwhetherthe actual;environmentalImpactsare
morepositive/moreseriousorlesspositive/lessseriousthanthepredicted environmentalimpactand
whetherfuture measuresshouldbetaken.It shouldbeclearwhich organisationsarecapableto exe-
cute the monitoring.The following parametersareimportantto monitor:

Groundwaterquantity and quality
• groundwater levels;
• well capacities;
• salinity;
• fluoride content;
• nitrate content.

Soil
• input-output analyses (seeds, fertilizer, pesticides,labour et ceteraversusyields andrevenue);
• assessment of the typesandareasof cropsgrown;
• theIrrigatedarea;
• the waterloggedarea;
• areaaffectedby salinization;
• irrigation efficiency.

Socioeconomicaspects(to be d~fferent1atedaccording to socioeconomicgroupsandgender):
• accessto andcontrol overwaterfrom borewell;
• accessto andcontrol over O&M of the borewell;
• accessto anduseof safedrinkingwater;
• changesin Income;
• changesin cropscultivated;
• changesIn croppingpatterns;
• changesin landuseactivities;
• changes in access to Irrigated land;
• accessto anduseof extension and otherservicesfrom the project(NGO/GO);
• extentof womenandmenmigratingfrom andto the villages;
• changesIn womensworkload;
• changesIn genderdivision of labour;
• formation and existence of women groups/organlsauons;
• nutritional stateof womenandchildren.

Public health
• useof pesticidesandImpactson health;
• occurrence of (water borne) diseases (malaria,diarrhoeaet cetera);
• (infant) child mortality rate.
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Biotic environment(asfar as relevant)
• occurrence pests and diseases;
• availability of forest products (fuel et cetera).

8. REPRE5ENTATIVENESSOF TILE PILOT EIA STUDIES

A comparisonshould bemadebetweenthe Impactsof all pilot studies.It should becomeclearat
which aspects/impactstheyarecomparableanddifferentiate,andhowthis canbe explained.
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APPENDIX 5.1

Observations in supportof the recommendations

This appendixconsistsof:
• Informationto underlinethe recommendationsaspresentedin chapter3;
• recommendations of lower order than the ones presented in chapter3;
• technicalremarksandexamplesof sustainableagriculturalpractices,on requestof theAPWe11

project teamin Hyderabad.

Structureof this appendix Page

1. Site selection I
1.1 Criteriaandproceduresof clustersite selection I
1.2 Clusteringof borewells

2. Implementation at site level ii
2.1 PhysicalenvIronment I~i

2.1.1 Presentavallabffity of groundwater 11
2.1.2 Futureavailability of groundwater iii

2.2 SocIoeconomicenvironment lv
2.2.1 Farmersparticipation Iv
2.2.2 Farmers(women’s)needs v
2.2.3 Landownership vi
2.2.4 IrrigatIon efficiency vi
2.2.5 Technicalirrigation aspects vii
2.2.6 Sustainableagriculture vii
2.2.7 Healthaspects Ix

2.3 Institutional environment lx
2.3.1 Governmentpolicy lx
2.3.2 RechargeImproving measures x
2.3.3 Waterusersgroups x
2.3.4 The quality of electricitysupply xl
2.3.5 Borewell maintenance xli
2.3.6 Trainingandextension xli
2.3.7 Institutional linkages xli
2.3.8 Institutional capacitiesandroles expectedof implementing xiii

organizations

3. Monitoring and evaluation xlv
3.1 Database xiv
3.2 AnalysIsandevaluations xlv
3.3 Rechargestudies
3.4 TrainIngandImplementation XV
3.5 Socioeconomicaspects xvi
3.6 Borewell Irrigation
3.7 Watershedmanagement xvii
3.8 InstItutional linkages xvii



1. SITE SELECTION

1.1 Criteria andproceduresof cluster site selection

The selectionof suitablesites for groundwater developmentIsbasedon the 1:50.000geomorphologl-
cal maps,which Is a joint product of 1:50.000topographicmaps and the interpretation of remote
sensingimages.The preliminaryconclusionsare checkedduring field visits on the Inventory of open
wells andborewells, andby the observationof geologicalfeatures.

TheCommissionadvisesto focuson areaswhereno or lithe groundwaterdevelopmenthasbeendone
sofar. Becausethereare no opportunitiesfor installation of aclusterof borewells in areas!water-
shedswerethereIsasituationof equilibrium(withdrawa]= recharge)or overexploltation(withdrawal
> recharge) of groundwater.

As alreadystatedbefore,groundwateravailabifity, possibilitiesfor artificial rechargeandsocioecono-
mic conditionsshouldbe themain criteria for clusterselection.However,otherelementsshouldbe
consideredaswell, lIke:
• electricityposition, i.e.distanceof theclusterto powerlines, itslocationalongthatline, estimated

poweravailabifity in the area(annualmean- in hoursperday- andduringcritical croppingpe-
riods), availablesparecapacItyof thesub-stationcoveringthe prospectedcluster;

• topography, i.e. maximumslopes,landlevelling requirements;
• soil, i.e. rockiness,soil texture, occurrenceof usar (sodicsoils), soil salinity;
• roads, I.e. distance of the area from metalled roads andavallabifity andquality of unmetalled

roadsto andin the clusterarea;
• othersourcesof irrigation supply,notablypublic canalsystemsandtanksystems.

1.2 Clustering of bore wells

The borewellsareproposedto be clustered,theamountof borewells In oneclusterdependingupon
localconditions,suchas:availabilityof groundwatersuitablelocations,interestof farmers,availabi-
lity of electncityandotherrelevantfactors.APSIDChasexperiencewith clusteringandtheCommis-
sion supportsthis approachfor a numberof reasons:
• electricitysupplyIseasierandlesscostlyarranged;better arrangements canbemadewithAPSEB

in case of bore well clustering than in case bore wells arescattered;
• agriculturalandwatermanagementextensionwill be moreeffectiveIn viewof the limited staffre-

sourcesof the involveddepartmentsandthe project;
• clusteringcoincideswell with measuresfor rechargeandwatershedmanagement;
• practicalprojectImplementationconsiderations.



2. IMPLEMENTATION AT SITE LEVEL

2.1 Physicalenvironment

2.1.1 Presentavailability of groundwater

Fromanenvironmentalpoint of view, thedevelopmentspointclearly to anon-sustaineduseof the
groundwaterresourcesin largepartsof thecultivatedareaof thedistrictsin thestudyarea.The de-
clining water levelsandyields of mostof the bore wells,associatedwith reducedyields indicatethe
magnitudeof the problem.It Is evidentthat the withdrawal exceedsthe natural recharge and that
mining of the water resource takes place.

The assumedrechargerates(without properwatershedmanagement)in the projectdocumentsare
on the optimistic sideandare notbasedon actualfield studiesIn thevarioushydrogeologicregions
of theprojectarea.Thesefield studiesshouldconsiderthewellsaslocatedin hydrotopes’,i.e. natu-
ral associationsof geomorphology,lithology, soils andland cover/parcel characteristics of micro-
catchmentsin orderto assestherecharge.It maybe expectedthattherechargerateswithoutwater-
shedmanagementare in the orderof 5 — 15 per cent of the annualrainfall, dependingon local con-
ditionsandtemporalrainfall distribution.Examplesof thevartabifityof some‘hydrotopes’in thepro-
ject areaare givenin appendIx5.2.

The situation of some30 years ago, when irrigation was practised from open, shallow, hand dug
wells, maywell reflect asustaineduse,in whichwithdrawalequalledthe naturalrecharge.Studies
usingold aerialphotographshavedemonstratedthat the irrigatedareasgenerallyvariedfrom 1.2
to 3.85hectaresperwell In thevarioushydrotopes(‘landscapes”in the tableof figure 5 of appendix
5.2). Exceptin ‘productive’ hydrotopes,suchasthosefound on the Vempalli Dolomitesandmarls,
the Irrigatedareaswerenot contiguousoverlargeareasandgenerallyweresurroundedby recharge
areasof appreciablesize (seeappendix5.2). In the Vempalli rock zonethe openwells had a depth
of 4 to 6 meters;the first boreholeshave beendrilled till some 45 meters,Irrigating about2.5
hectares, while now drilling till 80 or 90 meters occurs (with a — asyet — exceptionaldepthof 200
meters).The limited depthsof the traditional openwells preventedoverdraftsduring low raInfall
years,when— of course— decreasedcropyields occurred.

Theabovefiguresmaybe consideredasthelower limit of the sizesIrrigatedareas,becausewith bore
wells a larger part of the saturatedzone canbe used,hencethe buffering capacity (or carry-over ef-
fect) improves. Furthermore,properlysitedbore-wellswill haverelativelyhigh yieldsandthuslarger
rechargeareas,reducingthe costsof operationperunit of Irrigatedarea.However,only amarginal
Increaseof the irrigatedacreageundersustaineduseshouldbe expectedunlessproperstudieswill
prove otherwise,particularly In view of theeffectsof waterconservationin therechargeareas,which
are poorly known asyet. It Is difficult to estimatewhatthesize of the irrigatedareaperwell will be
on asustainedbasis.Thiswill dependon theeffectivenessof watershedmanagement,apartfrom the
largespatialvariations,dueto geomorphology,lithologyandrainfall. Someexamplesof the latterare
given in appendix5.2.

Thereare still many areasIn the project districtswith an under-utilizationof groundwater,and
wheredevelopmentcouldoccurin asustainedmanner.Theknowledgeof identifyingsuchareasand
the evaluationof thehydrotopesis present(APRSAC/APSIDC/APGroundwaterDepartment!Regio-
nal CentreCGWB). It canbe expectedthat mostof suchareaswill havewell yields belowtheave-
ragedyield of all wellsquotedIn thedocumentspertainingto theAPWe11project.It shouldberemem-
beredthatthe quotedaveragedyields pertainto anon-sustainablesituation.
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Theprojectdocumentsdo not mentionthepresenceof certainzonesIn theCuddapah Basin, where
importantwell yields canbeexpected,suchasalongthe Gani-Kalawafundamentalfault zone,the
Rudravaramzoneor thedowndippartof the PaniarnquartzitesbelowNandyalshaleset cetera(see
geologicalmap,appendix8). Geophysicsanddetailedfield investigationsarerequiredfor well loca-
tion, andcareshouldbetakennot to affectthedischargesof the existingspringsandthewaterlevel
of the coconutgroves.

Thepresentpatternof groundwaterdevelopmentmaywell reflectroughlythe availability of waterat
thetimeof drilling. Theareasto be selectedbytheprojectmaybelesspromisingfrom agroundwater
point of view, andtheymaybe remotefrom servicesand electricitybut such areasgenerallyhave
poorerfanners.In ordertoascertainasustainablegroundwateruse,aflexible approachtowardsthe
targetof 3 hectaresmaybeadopted.Someof thepotentialareasareneartheforestsandduecare
shouldbe takenthat theforest landsarenot affected.

All theseconsiderationsshouldbe includedIn the Master Plans (see chapter 3). However,It Isbelie-
ved thatfor the MasterPlanthereis yet insufficient knowledgeconcerningthe actualareasunder
Irrigation andthedrafts, the amountandthe availability In time of the surfacewater,aswell asthe
rechargewith Its spatialvariations. Studiesof theseaspectsshouldprecedethe formulationof the
plan.

Theestimatesfor rechargemadein theprojectdocumentsarebasedon crudeguidelinesandarenot
supportedby properstudiesin theprojectdistrictsItself. Moreover,the figurespertainto rocktype
only, while it is knownthatin hard rockterrain, thegeomorphology,rainfall distributionandland
covermayovershadowtheeffects of rock properties.

2.1.2 Future availability of groundwater

TheCommissionfinds thatthepresentdevelopmentof groundwaterexplorationin the projectarea
by the privatesectorwill leadto an Increasedlowering of the groundwaterlevels.The agricultural
production will receiveanImpetusbecauseof theminingof groundwater,but thiswill beshort-lived.
Hence,afterthe ‘mining-period’, theareaIrrigatedby groundwaterwill reduceandlifting costswill
Increase.Without interferencethe future scenario(over 10 to 15 years)will becharacterizedby a
strongercompetitionfor deeperborewells at the expenseof the smallandmarginalfarmersanda
reducedIrrigatedacreageata higheroperationalcoston adistrictbasis.

Thereisno reasonto assumethatthedeclineofthewaterlevelswill reducewithout Interference.The
declineis In the rangeof afew metersto 25 meters(orevenmorein afew cases)overthelastdecade
or less.The— estimated— annualincreaseof some 15.000to 20.000wells by the privatesectorIn
Anantapurdistrict, for example,is acauseof greatconcern.The rechargeeffectsof anexceptional
wetyeararelikely to be depletedsoon,becausethe aquifersin the projectareado not havemuch
storage.

It canbe expectedthatthe rateof declinewill acceleratein thenearfuture in largeparts,because
of:
• at lower depthsthe waterstorageIs less in hardrock country, dueto decreasingspecificyields

with depth;
• acompetitionfor deeperwells will startor continue,with morepowerfulpumps,speciallyby the

economically strong fannersandit needslittle explanationwhat this meansfor the poorerseg-
mentof the farmingcommunity.
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The InItiativesfor watershedmanagementImplementationareencouraging.It will leadto Increased
agriculturalproductionby Itselfandit hasasideeffectonthegroundwaterlevels.However,the latter
effectsshouldnot beoverestimatedon ana-prioribasIs.Forexamplein theVanjuBankawatershed
managementscheme,(AnantapurDistrict) the irrigatedareaIncreased4 times,while thenumber
of wellsincreasedby 3.3times,but theperiodof observationis short.OtherstudiesIn similar terrain
suggestthe level of Improvementto be at leastof the sameorderof magnitude,but In favourable—

localized - cases,up to doubling the dischargerateshasbeennoted(in caseof groundwaterdis-
chargeareas,fed byslopingalluvial areaswith sandylayersIn valleybottomsandsubstantial- semi
confined— lateral flow from permeableweathered/fracturedrocks).

Theassessmentof the true rechargein thevarioushydrotopesIs crucialto thesustainableuseof
thegroundwater.For thesereasons,the monitoringandanalysisfunctionsareemphasized.There-
sultsalsoform an Importantcomponentfor the DIstrIct WaterMasterPlan.

Estimation of pumpedamountsof water
Datawill be neededon pumpedamountsof waterwithin micro catchmentareasin orderto assess
withdrawalversusrecharge.However,within andoutsideAPSIDC no recordsareavailableon pum-
pedamountsof waterperborewell. Thenumberof pumpinghoursIsunknown.Also no reliabledata
on well dischargesIs known: the initial dischargewasmeasuredduring the pumpingtests,either
or not with acompressor.CurrentdIschargesarenot measuredandcanonly be estimated.

Dependableestimatesofpumpedamountsperseasonofwatermaybeobtainedusingborewell data
onIrrigablecommand,cropsgrown,areaspercropandsoil type.A methodologyfor suchestimations
shouldbe developedandcalibratedusingdataon lift Irrigationschemes,sinceIn suchschemesdata
on pumpinghoursanddischargesareusuallyavailable.This meansthatthe estimationsbasedon
croppingdatacanbematchedwith the existingrecords.

2.2 SocioeconomIcenvironment

2.2.1 Farmersparticipation

A systematiceffort mustbemadeto designagender-specificstrategywhichactuallyaddressesgen-
der issuesat variousstagesof the schemeimplementationandensureseffective participationof
smallandmargInalfarmers(including women). Some of the elements of such a strategyare:
Initial stage:
• collectionof gender-specificbase-lineinformationusingtheapproachandmethodology of Gender

Assessment Study;
• rapportwith villagepanchayat,existingfarmers/women’sorganizations;
• IdentifIcationof femaleheadedhouseholds;
• disseminationof information of Irrigation schemeandloanfacilities;
• formationof Informal borewell waterusersgroups,mixed/womenexclusivegroups/Watershed

Association/Watershed Committees;
• selectionof NGOswith expertiseIn gender,watersheddevelopmentandsustainable(irrigated)

agriculturalpractices;
• training/genderawarenessof male/femalestaffof APSIDC andNGOs.

Constructionstage:
• accessto credit facilities;
• useof farmers/women’sorganizationsfor recruitmentof labour;
• developmentof agriculturalextensionpackagestaking into accountmen’sandwomen’sprefe-

rencesfor crops;
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• trainingin sustainableagriculturalpractices/trainingIn decisionmakingandleadershipquali-
ties/facilitatingaccessto othergovernmentprogrammeslike crop loan,horticulture,sericulture,
IntegratedPestManagement(1PM) et cetera.

Initial operationstage:
• training of maleandfemalefannersin managementof waterschemeandO&M.

2.2.2 Farmer’s (women’s)needs

During thefield visit, the following concernsof smallandmarginalfarm householdswereobserved
which needspecialattentionfor the implementationof borewells andIrrigation schemes:
• Womenandmenprioritiesandpreferencesshouldbe promotedin the projectarea.The recom-

mendedcroppingpatterns,apartfrom providingfoodsecurityto thesmallandmarginalfarm fa-
mily, shouldalsoprovidewomen’sneedsfor fodderarid fuel.

• Accessto drinking water In summeris a problemreportedby womenin mostof the villages.
Therefore, needsfor drinking water should be taken into account when desIgning Irrigation
schemes.Further,while selectingphysicallocationscf theborewells, specialcareshouldbeta-
kento seethatthe alreadyscarcedrinkingwatersourceIn the catchmentareais not adversely
affected.

• Womenhavereportedincreasedworkloadwhile workIng on their family farm. Thereare more
cropsto belooked after, andhIgheryields bring morepost-harvestactivities.The cultivation of
vegetablesIn particularmeansmuchmoreworkfor women.ThisworkloadIs sharedby theado-
lescentgIrl child andhasnegativeimpacton herdiscontInuingeducation.Further,thereis awi-
deninggapbetweenmaleandfemalerolesin the agriculturalproductionsystemresultinginto
a lossof control for women.(Mengo to townsto arrangefor loans,inputs,marketingandreceive
agriculturalextensiontrainingandservice.)It is recommendedto carefullymonitorthesenegative
impactsandevolve a remedialstrategyto overcomethem.

• A positiveimpactof IrrigatedagriculturalpracticeIs Increasedincome.However,it shouldnot be
assumedthatIncreasedincomeautomaticallyleadsto Increasedwellbeingof all familymembers.
For anumberof qualitative indicatorsto measuretheimprovementsin living conditions,see§
3.5.

• The projectfocuseson privatisationof borewell schemesandrequiresfarmersto contribute10
— 20 percentof theconstructioncostsof the scheme.SmallandmargInalfarm householdswith
outstandingdebtsandhouseholdprimarily run by womenfacerestraintsin havingaccessto
bankloans.NGOs andinstitutionsInvolved in farmersorganizationsshouldreachthemby pro-
viding informationon loanfacilitiesthat couldbepractically accessibleto them.

• It is observedthatthecashpositionof small andmarginalfarm householdstemporarilydeterio-
ratesbecausethereIs ashift from wagelabourto unpaidlabouron theownfarm.Womenarethe
first to makethis shift. Thereforeit should be consideredto developa simple andaccessible
systemof consumercredit,especiallytargetedto women.

• Familiesbenefittingfrom Irrigationhavereportedincreasedfamily Incomein thefirst threeyears
but later,dueto reducedwateryields, thereIs adrop in the family incomeandwomenareforced
to taketo paid labour to supplementthefamily Income.

• Lowerwagesarepaidto womenin spiteof thegovernmentlegislationdirectingpaymentof equal
remunerationfor equalwork. APSIDC shouldsetatrendby payingequalwagesto menandwo-
mencontributinglabour In constructionstageandin watersheddevelopmentprogramme,wo-
men’sgroupscouldbe givenagroupcontract.
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2.2.3 Landownership

Accessto irrigationIs relatedto ownershipof land.Most landpropertyIs in thenameof menandIn-
heritedby them.But therearedifferencesIn Inheritancepatternsbetweencastecommunitiese.g.
amongKammasandReddys,womenat the time of marriagereceivea small landholdingin their
name.Femaleheadedhouseholdslike thoseof widows, with youngchildrenor In theabsenceof a
male,havelandholdingsin their name.It Is recommendedthatspecialattentionis paidto theseIn-
heritancepatternsin thebase-linesurveys,for thatwouldbe helpful In Identifyingwomenbeneficia-
ries.

The APWeII projectdocumenthasstipulatedthatin caseof governmentassignedland, the title of
thelandshallbe givenin the nameof thewomen.This is in line with theAP governmentsorderis-
suedIn 1984 thatpattasfor governmentassignedagriculturallandsshallbe given in the nameof
women(seeappendIx6). DurIngfield visits It wasobservedthatmenhavecontinuedtoreceivepattas
of governmentassignedlandin their nameevenafter 1984.Accordingto thePrincipalSecretaryIn-i-
gation(AP), theselandtitles in thenameof menareillegal andtheDistrict Collectorsshouldtransfer
themto women’snamewithoutpaymentof registrationfees.Sincewomen’sownershipIsaselection
criterion, APWell shouldassistthelocalNGO In transferringthe ownershipof governmentassigned
landto women.

30 percentof the targetedhouseholdsare managedby women.Thesewomendo not own the land
but arepracticallythe managersandcultivatorsof their farmsmainlydueto high malemigration.
Within the contextof malemigration, femaleheadedhouseholdsshouldgetpriority In theselection
criteria.

The projectaimsat creatingequalpartnershipfor menandwomen.Therefore,It is recommended
thatfarm householdswhichhavemenandwomen’sjoint ownershipof landareto be given priority
nextto the femaleheadedhouseholds.

2.2.4 Irrigation efficiency

Thedegreeof landlevellingor landgradingvariesconsiderablyperborewell scheme,asdoestheef-
fectivenessof bunding.Obviously,poorlandlevelling/gradingandwide spacingof bunds(or none
at all) affectsthe applicationefficiencyof irrigation greatly. In addition, landlevelling andbunding
alsoenhancesthe effectivity of rainfall, both for direct cropuseandfor rechargeof groundwater.
APSIDCassiststheseactivities,but doesnotprovidesubsidies.Sincelandlevellinginvolvesrelatively
high costs,consideringthe incomepositionof small andmarginal farmers,a contributionof the
projectto landlevelling is expectedto increaseinterestamongfarmers.

A secondwayof improvIngIrrigationefficiency, is to line thedistributionchannels.The watersaving
effectof suchameasurewill be relativelyhigh, particularlyIn coarsetexturedsoils,but Is normally
less thanImproving land levelling or field bunding. It should be Implemented supplementary to the
formermentionedmeasures

Increaseof conveyanceefficiencymaybeachievedby theapplicationof lining, e.g.asmallplastered
masonrychannel,but alsoby the applicationof asubsurfacepvc pipe. Suchapipewould bepro-
vided with anoutlet for eachfarmer.Advantagesof apvcpipearethehigh efficiencyof conveyance,
almost 100percentIf properly Installed,no loss of landandno maintenancerequiredIf installed
well. Further,the applicationof asubsurfacepipeenablescrossingminor depressionsIn theterrain
andinstallingtheborewell on anotherlocationthanthe highestpointof the commandareawithout
havingto constructanelevatedembarilcment.However,theapplicationof subsurfacepvcpipesalso
has distinct disadvantages, as has become clear In the DGIS assisted Indo Dutch Tube well Project
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In Uttar Pradesh. In case the constructionof the subsurface pvc pipe line Is poor, which may fre—
quently occur,thepipeleaksandworse,is chokedwith soil. Repairof leakagesandchokedsections
andtherepairof brokenoff-takesaremoredifficult thanrepairof masonrychannels,which canbe
doneby anylocal masonor the farmersthemselves.Also pre-castconcreteflumesare sometimes
applied,buttheyarevulnerableandcannotberepairedt)y thebeneficiariesor localcraftsmen.Pre-
castflumesarenot consideredfor APWeII project.APSIDC is in favourof the applicationof pvc sub-
surfacepipelines.Further,APSIDCreportsthatpvc pipelinesarealreadyappliedandthatthesys-
temperformswell. Still, the Commissionhasreservationsbecauseof earlier experiences.

Possiblythebestsolutionis to explainadvantagesanddisadvantagesto theconcernedfarmersand
leavethe choiceto them.In anycase,theprojectshouldmakeprovisionsto havethe construction
of undergroundlinessupervisedthoroughly.Further, theperformance should be monitored closely.

2.2.5 TechnIcal Irrigation aspects

Irrigation methods
Irrigation methodsobservedwerebasin/levelborderIrrigation, gradedborderandfurrow irrigation
andwild flooding. Interestingly,alsohereandtheretrickle Irrigationwasobserved,practisedbypro-
gressivefarmers,apparentlyhavingsomefundsavailable.TrickleIrrIgatIonIs rapidly spreadingsince
the 50 per centsubsidyon investmentby the governmentof AndhraPradesh is not only applicable
to small andmargInal farmers,but to every fanner.Sincetrickle Irrigation is basicallythe most
suitableIrrigatIonmethodto dealwith — expensiveandscarce— borewell water, the projectcould
identii~rbore well locationson the additionalcriterlum that trickle Irrigation will be applied.

Bore well commandarea
Eachborewellwill haveIts ownwaterdistributionsystem.Only In exceptionalcasescommandareas
shouldbeformed whichjoin the yields of two or moreAPWeII borewells.

Type of bore wells
Apart from the standard(6” or more)boreholeswith anelectricalsubmergiblepump,asanticipated
in theproject documentation,othersolutionsmaybe feasibleif groundwaterconditionsallow:
• In-well, smalldiameterboreholesprovidedwith a diesel pumpset;
• dieselpumpsetin caseof shallowgroundwater.

Choice of power, electricity versusdiesel.
Although the reliability of electric powersupplyby the grid is not high, the option of poweringthe
submergiblepumpsby adieselgeneratoris obviouslynot attractivefor thefarmers.Reportedly,the
cost of electricityfrom the grid is about Rs. 500/acre.cropandthe costof a dieselgensetwould
amountto aboutRs. 1200/acre.crop.Anotherproblemassociatedwith dieselgeneratorsetsis that
propermaintenanceis not assured.Still, it would beadvisableto look furtherinto the possibilities
of powergenerationby diesel,sinceit would give thebeneficiariesmorecontrol overtheir In-Igation
timings, thusreducingrisks.

Theapplicationof dieselpumpsetsin borewells is usuallynot possibledueto the depthof ground-
water.

2.2.6 Sustainableagriculture

Crops and croppedarea
It wasobservedthatpartof the commandareaof manyborewells is usedfor paddycultivationand
part forIrngateddrycashcrops,suchasvegetablesandgroundnuts.Theaverageyield perwell and
commandareaper borewell asforeseenIn theprojectdocumentis too high to ensuresustainable
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useof waterresources.Moreover,asubstantialpartof theIrrigatedareawill be usedfor paddyculti-
vation,which reducesthepotentialcommandareaevenfurther.Dependingon whetheror not ade-
quaterechargemeasuresaretaken,anaverageIrrigatedareaperwell In Rabishouldnot bemore
thanabout2 and 1.2 hectaresrespectively.In Kharif, whenIrrigation Is supplementaryto rainfall,
a largerIrrigatedareamaybe possible.It will be necessaryto look into the Inigableareasperbore
well schemeagainoncethestrategyon waterwithdrawalIs formulated.

In orderto reducewaterconsumption,It couldbeconsideredto designforcropsin Kharlf only. How-
ever,this will hardly bea realisticoption in practice,andthis option shouldnot bepursued.

Sustainableagriculturalpractices
Sustainable(Irrigated)agriculturalpracticesshouldbeappliedto guaranteetheproductivityof the
land, thehealthsituationof thefarmersandto avoidsoil erosionandpollution of soil andground-
waterin the long term.A numberof practicalexamplesof thesepracticesaregiven:

• Enhancingmaximumpossiblecloseandcyclic nutrient flow pattern.
A nutrientbalanceshouldbe madeandthepossibleinput andoutput of nutrientsfrom thesys-
temshouldbecomeclearandbalanced.In theseeffortsof balancingspecialcareshouldbegiven
to harnessthe locallyavailableknowledgeandmaterialslike:

Reducing runoff/erodabilityof soil (bylandlevelling,contourbunding,lining, contour plough-
ing et ceteraasmentionedin § 2.2.4.
Desilting andusingthe depositsbackinto the field (which Is beingpractisedIn a few water-
shedsvisited).
Properuse of crops andanimal residuesandexcretathrough composting(preparationand
handlingof which wasobservedto be poor).
Controlled grazIng.
Useof green(leaf) manuringandbio-fertillzersandvermicomposting(compostingby worms,
whichis veryuncommon).
Useof (leguminous)treesfor pumpingnutrients andtrappingnitrogenfrom the air against
volatilization loss (very rare). In fact the agro-forestrycroppingsystemmaybe very useful In
theseareas.Thepopulationdensityandplantinggeometryof the treespeciesshouldbecare-
fully designedsuchthatthetreecoversdo notbecomeaggressivelysuppressiveto theannual
crops.This requireslocationspecificparticipatorytechnologydevelopmentinvolving farmers
andscientistsof regional researchstationswhereNGOsandGOscanplay a facifitatlng role.
IntegratedPestManagement(1PM). The drierpartsof AndhraPradeshstandfirst in theworld
asfar asthe acreageof groundnutis concerned.Most of the highyielding varietiesbecauseof
their commonparentagehaveaverynarrowgeneticbaseandstandsahighrisk of devastating
damageandsometimestotal crop failure in the eventof anyoutbreakof pestor disease.Cur-
rently expertiseon 1PM techniquesfor cotton,groundnut,paddy,brinjals et ceterahavebeen
standardizedandarereadilyavailable.For thesetechniques,CentralPlantProtectionInstitute
andInternationalCrop ResearchInstitute for SemiArid Tropics at Hyderabad,Tamil Nadu
Agricultural University atCoimbatore,BiologicalPestControlunit of Universityof Agriculture
Sciencesat BangaloreandPeoplesPatrioticSocietyfoundationat Madrasmaybe contacted.
Oneexample; bollworm incottoncanbe foughtby: spraying with anextractionof cottonkernel;
virus infected larvae can be crushed in to organic solvent;which canbediluted for spraying
andneembasedpesticide.
Useof syntheticchemicalsshouldreally be the last resortasasupplementto theabovemen-
tionedmethods.
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• Moistureconservationby biomasscover.Vegetativecoveris animportantmeansto conservesoil
moistureby lowering soil temperature.In semiarid tropical areasduring summerseasonsoil
mulch (live or dead)Is capableof reducingsoil temperatureby 8to 10 degreesCelsiusatadepth
of 5 to 10 cmcomparedto ambientsituations.It wasnoticedthatundersomefruit treesground-
nut shellswerebeingusedasmulch. Largescaleapplicationmaybe limited dueto the usageas
fuel supplement(asIndicatedby onefarmerIn Anantapur).Theuseof groundnutshellsasalter-
nativesourcesof fuel shouldbestudied.An alternativemeasureformoistureconservationismay
be growingof RedgramandGroundnutasAlly cropping.Redgramwhichstandserectandsends
roots to a deeperlayermaybeplantedon ridges(If necessaryto avoid waterstagnation)within
the Irrigatedgroundnut.Redgramwill reducethewind velocity therebyconservingthemoisture
by reducingthe desiccatingpower of the wind. Within the soil, rootswhich feedfrom different
layers thangroundnut,will pump escapednutrientsandbring thembackon the soil surface
throughleaffall. Moreover,redgramstemis agoodsourceof fuel. SImilarly, locationspecific re-
laysandmulti-tier croppingcanbedesignedIn aparticipatorymannerwith the farmers.In this
processthe existingknowledge pool of InternationalCrop ResearchInstitute for SemiArid Tro-
pics,CentralResearchInstituteonDiylandAgriculture andAndhraPradeshAgricultural Univer-
sity maybe utilized.

• Useandmanagementof commonlands.Thefarm sizeof smallandmarginalfarmers(mainbene-
ficiary of theAPWe11project)maynot be largeenoughto sustainin their livelthood(simplecalcu-
lation showsthat marginal farmersexertfewfolds morepressureon farm land).Therefore,re-
lianceon othersourcesof Income(off-farm employment,raisingof animalsetcetera)becomesun-
avoidableandhencepressureonthevifiagecommonlands(grazinglandandforests)aremount-
ing. BigfarmnersandlandlesspeoplesarealsoinvolvedIn this process.Thismayresultin overex-
ploitationanddegradationof commonlands.Which leadsto decreaseof rechargedueto increase
ofrun off. Therefore,managementof theuseof commonlandsis extremelyimportantandshould
beoneof the componentsof watershedmanagement.Integrationof this componenthasbeen
observedby the Commissionin one of the watershedsvisited. The following measureswere
executedorplanned:reforestation,preparationof stonewalls to protectreforestedlandfrom graz-
ing andcreateopportunitiesfor naturalregenerationof vegetation,controlledrotationalgrazing,
replacinggoats(browsers)by sheep(grazers).

2.2.7 healthaspects

A shiftfrom traditionalvarietiesof cropsto highyieldIngvarieties, with anincreased use of fertilisers
andpesticides,haveaffectedwomen’shealth.Commonhealthproblemsreportedarediarrhoea,back
pain, anaemia,TB andmalaria.The GenderImpactStudyexecutedforAPWeII mentionsthatfarm
womenconsidertheincreasingreproductivehealthprob]Lemsandcancerasrelatedto theincreased
useof pesticides.Therefore,theuseof pesticidesandfertilizersandtheexperiencedeffectsonhealth
shouldbe monitored.

2.3 Institutional environment

2.3.1 Government policy

Recentlywatershedmanagementis adoptedasanapproachfor ruraldevelopmentandvariousGOs
andNGOsarecurrentlyactiveIn this field. TheDPAP adoptedthewatershedapproachIn 1987.The
guidelinesforWatershedmanagementof theMinistry of RuralDevelopment(1994)Isagoodexample
of this shiftandprovidesanadequateframeworkforapplication.In practice,thegreatnumberof de-
partmentsconcernedIn the implementationof programmesfollowing this approachis felt asthe
mostimportantconstraint.
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In Anantapurdistrict GOs and NGOs work accordingto this approachIn the executionof the
DroughtProneAreaProgrammefor anumberof yearsandwith success.Becausethe District collec-
torofAnantapurstimulatedandcoordinatedthecooperationbetweenthevariousdepartmentsinvol-
vedto makean integratedapproachsuccessful.In generalthe District collectorhastheopportunity
to do soandthereforeit Is recommendedto elaboratethe Integratedwatershedmanagementapp-
roachfor eachdistrict.

2.3.2 Rechargeimproving measures

Improvedgroundwaterrechargethroughwatershedmanagementprotectionshouldform anintegral
elementin theAPWell project.Sincegroundwaterrechargeis suchacrucialelementin thesustain-
abifity oftheproject,astrongeremphasisof theprojecton watershedmanagementIs recommended.
Thereappearto be goodprospectsof securinglinks betweentheAPWeII projectandDPAPwatershed
managementandImprovementprogramme.ThisprogrammeIs fundedbythegovernmentofAndhra
Pradesh(G0AP),andjoint operationsbetweenAPSIDCandDPAPhasalreadybeencarriedout. Also
links with the IJNDPwatershedmanagementprogrammeIn Mahbubnagar,Kurnool andAnantapur
districtsseemwell possible.

TheCommission’svisIted,theDPAPfundedwatershedprogrammesin TammarajupallivillageinKur-
nool District, andtheAtmakur Kuderawatershed,the Vanju BankawatershedandtheGudduru/
Vishaka watershedIn AnantapurDistrict. The programmes’physicalprotectionworks included
checkdamsfor improvedrecharge,gully andpluggingby rockflll dam,contourbunding Including
outletsandstonefencing.Furtheractivitiescomprisereforestationandnaturalregenerationofvege-
tation.

Notwithstandingthe generalsounddesignandgoodquality of works, a few remarksmaybe made:
• Infiltration checkdamswerenot alwayschosenIn the correctlocations;
• rockflll damscontrolling gulleysandnalasweresometimestoo widely spaced,
• spillways capacitiesare often too low with the risk of lateralerosion;
• theline betweentwo subsequentspiiwaysof contourbundswasunprotectedanderosionof crop

landmayresultdueto concentratedflow duringhigh intensityrainfall;
• influenceof checkdamsin rivers on groundwaterrechargeIs overratedIn certainlocations.

2.3.3 Water users groups

Thenumberof beneficiariesper schemewill be4 or 5 at most.Therefore,It doesnot seemveryuseful
to establishformally registeredfarmercooperativesIn theborewell schemes.Ontheotherhand,in-
tensivesupportof thewaterusersgroupsby (NGO) extensionteams,is neededto assistthe farmers
with a variety of issues,e.g. borewell maintenance,landlevelling, field channelconstructionand
drainageprovisionsif relevant,waterdistribution,choiceof cropsandcrophusbandry.Further,the
beneficiarygroups haveto be supportedin their relationswith “outside” GOs,suchasAPSIDC,AP-
SEB,District authoritiesandDPAP.Theproblemof Informality canbesolvedto includerepresenta-
tivesof the waterusersgroupsof the APWeII borewells in the WatershedCommittee.

The WatershedCommitteeis responsiblefor the setup andexecution of a watersheddevelopment
plan.In the ongoingwatershedprotectionprogrammesof DPAPandUNDP,WatershedCommittees
areformedpermicrocatchment.A furtherpossibilitymaybethe formationof a formalWaterUsers
Associationor farmerscooperativeon clusterlevel, althoughtheindividual membersof suchanor-
ganisationwould not drawfrom the samewater source.Suchanorganisationwould enhancethe
Institutionalpositionof the beneficiariesconsiderably,particularlyif no watershedprotectionpro-
grammeis ongoingandno watershedcommitteeexists.Non-beneficIariesshouldbe representedin
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the watershedCommitteebecauseusually theymakeuseof the commonlands.Theselandsare
neededfor preparationof technicalworksto Improvetherechargeandfor e.g.reforestation.Forsuc-
cessfulwatershedmanagementtheselandsshouldbe part of the tasksof the committee.

APWeII shouldInvestigatelegalandsocialaspectsof formal andInformal waterusersgroups.The
practicalaspectsshouldbeanImportantpointof deliberation,takinginto accountthetediousformal
proceduresof cooperativeformationandthe Input of the projectrequired.

In caseof governmentassignedland,whereverpossible,exclusivewomenwaterusersgroupsshould
be formed.Experiencefrom governmentprojectlike Developmentof WomenandChildrenin Rural
Areas (DWACRA), AndhraPradeshTraining of WomenIn Agriculture (ANTWA), Trlft andsaving
Groupsof WomenandMahila Samathahaveprovedthatwomen’sparticipationis moreeffectivein
women’sexclusivegroupsthanwhentheyparticipatein mixedgroupsof menandwomen.

In the Watershedsvisited, (Atmalcur Kuderuwatershed,Vanju BankawatershedandGuddura/
Vishalcawatershed),the representationof smallandmarginalfarmersIn theWatershedAssociation
(atmicro watershedlevel) andWatershedCommittees(at village watershedlevel) wasvery low as
comparedto big farmers,while thatof thelandlessagriculturelabourersandwomenwastotallyab-
sent.Women’sparticipationIn thewatershedwaslimited to paid labour in contourbunding,con-
structionof checkdams,percolationtanksandin raisinggovernmentnurseries.Womenfrom margi-
nal farmhouseholdsatGuddura/Vishakawatershedexpressedthattheyhadto treadlongdistances
for collectingfuel woodandfodderasthenearbyhillocks werecordonedoff for pasturedevelopment
andafforestationpurposesunderthe watersheddevelopment.

To enablefemalefarmersto voicetheir concernsandto allow them an active role In decision making
processesandto participateIn non-stereotyperoles, their participationshouldbe ensuredin the
over-allanalysis,planninganddecisionmakingregardingthedevelopmentof thewatershedandthe
borewells.Their training shouldbe organizedby the NGOs.

2.3.4 The quality of electricity supply

• The qualityof electricitysupplyconcernstheduration(daily averageper season,fluctuationsin
daily supply,incidenceanddurationof gridbreakdowns),singlephaseandfluctuationof voltage.

• Supply is particularly unreliable during the period March to May/June. Supply is 8 hours/day
on a (rough)annualaverage,but with wideseasonalanddaily variations.Also thesupplyvaries
widelyperlocation.Strongfluctuationsofvoltageandsinglephaseoccur,oftenresultingin burn-
ing of the motor of thepump.

• The occurrenceof singlephaseis in theorypreventedby the SinglePhasePreventer(SPP)in the
borewells’ switchboard.However, this deviceIs of poorquality andfrequentlyfails. As a result
after breakdownthe SPPis oftennot replacedbut bypassed.

• Reportedly,the SPPversioncurrently installedIs morereliablethanthe olderversions.Another
possibility Is the installationof aMini Circuit Breaker(MCB), which automaticallyswitchesthe
pumpoff after aheavyvoltage deviation. This device Es morereliableandhenceprovidesbetter
protectionto the motor. Pricesdo not differ substantially.Disadvantageis thatthe switchhasto
bereturnedtothe originalsettingby hand.If thishappensto benecessaryquiteoften, theswitch
maybesecuredin its operatingposition(byamatch) by the farmers,thusreducingIts usefulness
to zero.Nevertheless,theinstallationof MCBsoverSPPsis preferredin APWeII, sincean MCB is
morereliablethanthe SPPandcanbe controlledby the fanners.

• Thequality of theconstitutingpartsof theelectricequipmentin APSIDC borewells Is sometimes
poor.AlthoughqualitymaterialsareIntendedtobeusedforinstallation,sub-standardequipment
is sometimes delivered andinstalled.It is Imperativefor the successfulO&M of the borewell by
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farmersthat the qualityof the electricalequipment and Its InstallationIs optimal. Specialcare
shouldbe given by the projectto this point.

• Beforefinally decidingon the locationof aclusterof borewells, discussionsshouldbeheldwith
APSEB,in order to assessthe future electricity conditionin that area.It should becomeclear
whetherornot sufficientspareloadIsstifi availableatthe substation,ontherural feederandthe
440-Kylines. If not, whichmeasuresarepossibleto alleviatethe powersituation.If no firm com-
mitmentof APSEBcanbeobtainedon timely connection(saywithin 3 monthsafter application
byAPSIDC), a regular and reliable power supply (say, at least 8 hours a day on an average) to the
clusterof borewells, theclustershouldnot be developed.Particularcareshouldbe practisedIn
casetheclusteris attheendof an 11-KV ruralfeederor a440-Vline. Promisesto extendtheline
shouldbe checkedon their viability.

2.3.5 Bore well maintenance

Theresponsibifityformaintenanceof theborewell, includingbothpumpsetandelectricalappliances,
wassofar with APSIDC,but Is increasinglyhandedoverto theborewells’ beneficiaries.Thestartof
thisprocessof transferIsof recentdate,andbothfarmersandthe departmentwIll haveto find their
wayswithin this new situation.This mayresult in adecline, at leasttemporary,in the technical
maintenancesituationof theborewells.In thistransitionphase— inwhichthegovernmentagencies
handovermaintenanceresponsibifitiesto theusersandtheusersstill tendto rely on government
for maintenance— aparticularattentiontothe properorgarlisatlonof maintenanceof theborewells
Isneeded.

It should be realized that for the users the acceptance of responsibility for maintenance mayIncrease
costs:in caseAPSIDCmaintainsthe borewell the fannerspayawaterrateof Rs. 200/season.crop
andagovernmentsubsidyof Rs. 300/acre.crop is provided through APSIDC. If no maintenance is
providedby APSIDC, no waterfee is paid.Although the total maintenancecostsmaybe lower than
Rs.500, it Iscertainto bemorethanthecurrentcontributionbythe farmers.ThiswIll beathreshold
for farmersto assumeresponsibilityfor maintenance.

2.3.6 TraIning andextension

• Thewaterusersof theborewellsvisitedhavereceivedno trainingin watersharing,maintenance
andoperationof theborewell. In all theborewells visited thewateravailabilityhasreducedover
a period of three to four years and farmerswantedAPSIDCs’ intervention In redefining the
catchmentareato be irrigatedunderthedepletedsourceof availablewater.In someothercases,
anew powerstructurehademergedwhereonefarmerwith betteraccessto informationandgo-
vernmentservicehadstartedexploitingwaterusersof his group.

• Out of the elevenbore wells visited, farmersof ten borewells were not coveredby agriculture
extension. They lacked knowledge of suitable cropping pattern, water andsoil conservationtech-
niquesandmeasuresto beadopted.

• Extensionservicesshouldbe providedthroughawell-coordinatedmulti - disciplinaryteamas
in the case of watershed teams In Anantapurdistnct.

• Thefield staffof theNGOsshouldbetrainedin sustainableagricultureandIrrigatedagricultural
practices.Assistancecould be provided by the Dutch assistedprojectAgriculture, Man and
Ecologyat Bangalore.

2.3.7 Institutional linkages

• NAP shouldcoordinateactivitieswith otherorganizationsoperating in the same area to enhance
the project’spositiveImpactandreduceanynegativesideeffects.
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• Institutional linkagesthatareparticularlyrelevant from a gender perspective are: Mahila Samna-
tha(women’sempowermentthrougheducation),ANTWA, APRWSS(AndhraPradeshRuralWater
Supply andSanitation),UNDPsWatershed development project in Mahbubnagar.

• In Kurnool, Prakasam,NalgondaandAnantapurdistrictsundertheNetherlands’assistedproject
Trainingof Womenin Agriculture,village basedtralniLng in agriculturaltechniquesand institu-
tional trainingIn speclalised,agriculturerelatedactiviliesaregivento farmwomen.TheDirectors
of the FarmersTrainingCentres of these districts should be approached to train andpreparean
agriculturalextensionpackagefor the farm womenof APWe1I.

• In the MakthalandUtkur mandalsof Mahbubnagardistrict, UNDP Issupportingwatershedde-
velopmentthroughwomen’sgroupformedunderthe MahilaSamathaproject. In this connection
MahilaSamathahadorganizedatrainers’trainingwoikshopon issuesrelatedtowatersheddeve-
lopment.The APWe11projectteamshouldtakehelpof the resourcepersonsof Mahila Samatha
in trainingandenhancIngfarmwomen’sparticipatIonin watersheddevelopmentin its targetdis-
tricts.

• In MahbubnagardistrictMahila Sarnatha,aprogrammefor educationforwomen’sequalityhas
successfully organizedwomen’sgroupsaroundthe felt needs.Institutional collaborationshould
beworkedout in this districtbetween the APSIDC, Malilla SamathaandNGOs.

2.3.8 InstItutional capacitiesand roles expectedof implementing organizations

• Theinstitutionalcapacitiesandrolesexpectedof implementingorganizationsassumeimportance
in giving gender focus to the project.

• The NGOsareresponsiblefor agricultureextension.Most of thelocal NGOs arespecializedin
village communitywork andaregoodat mobilizing aridorganizingthe ruralpoor.But theylack
adequateagriculturalexpertisesuch as agricultural extension and sustainable land use and the
skill to Integrategenderconcerns.Thecommissionhastheimpressionthattheprojectdrawstoo
heavily on the existingcapacities of the NGOs.

• Within thegiven timeframe andwith the limited capacitiesof the NGOs in genderandlanduse
practices,it seemsunrealisticto aimfor effectiveparticipation and proper representation of small
and marginal farmers in general and for women in particular.

• APSIDChasalimited mandateto dealwith genderconcerns.TheNAP with afull time genderex-
pert,is expectedto playanimportantrole in strengtheningthe genderfocusof theproject.NGOs
play acrucialrole in this projectin mobilizing andorganizingthefanners,in agriculturalexten-
sion and in training variouspartners.However, no specific task is allocatedto themfor taking
care of women’s component. Therefore, a sound Institutional framework with clearresponsibilities
needsto beworkedout for smoothcollaborationbetween APSIDC, the NGOsand NAP. APWeII
shouldmakeacarefulassessmentof NGOs existingtrainingcapacitiesandof needsfor strength-
eningof suchcapacities.

• Theroleof NGOsIsvery Importantin identifying and ensuring farmwomen’sparticipationin the
project.Therefore,NGOs shouldrecruitfemalefield staffandtraInthemin thecontextofthispro-
gramme.

• Ratherthan inviting two largeNGOs to play anInitiating role, it shouldbe consideredto involve
abroadergroup of NGOsfrom anearlystage.As theywork closelywith the farmersat thegrass
root level they will be moreeffective in mobilizing thetargetgroup.
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3. MoNITORiNG ANDEVALUATION

Themonitoringandevaluationcomponentis crucial In the projectandit Is recommendedthat this
componentshouldbe strengthened, morethanis foreseenin theprojectdocument.A Management
Information System(MIS) Is required,of which thedatabaseswith thedatabasemanagementsys-
tem, andGeographicalInformationSystem(GIS) coupledto theuseof RS are main components.

3.1 Database

1. Observation wells should be selected from the existing records, checked for consistency andmade
digitally accessible.The effort to compileaconsistentdatabaseshouldnot be underestimated,
andrequireshydrogeologicalexpertise,not merekeyboardentryof analoguedata.

2. The institutionsdealingwith groundwatershouldestablishcompatibifityof thedatastructures
andthe file structuresof their databasis.

3. In the designof the geohydrologicdatabaseattentionmustbe paid to the closelinkagewith
socioeconomicdata.This linkageandaneasymanageabledatabasearemoreimportantthana
sophisticatedgeohydrologicaldatabase.A commonrelationaldatabasemanagementsystemfor
the entire databasemaybeagoodchoice.

4. As soon as possible a mapon 1:250.000 scale of the hydrotopes must be prepared by involving
APRSAC.To this map, to beenteredin aGIS, the checkedobservationwell datahasto be ente-
red, andadesignof the observationnetworkcanbe made. It Is likely that somedatais redun-
dant,but that no dataexistsfor certainhydrotopes,which shouldbe remedied.

5. At leastoneobservationwell in avalley positionandonein anuplandpositionper hydrotopeis
required for the representation of the toposequence. Considering the large spatial variation In the
granitic terrainandthe largesizeof certainhydrotopes,it is advisableto adjustthenumberof
observation wells. However, it is better to have a limited number of wells with gooddatathana
largenumberof wellswith questionabledata.

3.2 Analysis andevaluations

Apartfrom thenormalhydrogeologicstandardoperations,quantitativeassessmenttechniquesusing
GIS shouldbe developedfor the specific hardrock regions.Somestandardproceduresmaynot be
valid. Forexample,it is not valid to interpolatewaterlevels on eithersideof thelargerockoutcrops
asthereis in suchcaseno contiguityof thewaterbearingrocks.Waterbudgetsmadethiswaywill
be erroneous.A propersegmentationof the terrain (hydrotopeset cetera)shouldbe madefor the
waterbudgets.In certainhydrotopes, both on the granites and in some of the formationsof the
Cuddapah Basin, the groundwater is contiguous andformsacoherentbody, in othersIt doesnot.
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3.3 Rechargestudies

The hydrotopemapforms thefirst segmentationlevel, to befollowed byselectedsmallercatchments
within a hydrotopefor elaboratingthe waterbudgets.

Therechargeconditionsvarywidely anduseshouldbe raadeof aerospaceImagery, in conjunction
with field data.An exampleof a rechargestudyusing imageryandGIS proceduresfor the granitic
terrainin NW Orissa,is givenby Joseph(1992).

it is advisableto determine the Irrigated areas by using aerialphotography,possiblyhighresolution
satelliteimagery.Electricityconsumptioncouldalsobeusedfor theapproximationof the draft.The
obtaineddatashouldbe linkedto the informationmentionedin ~ 3.1. If the methodof fluctuatlon/
specificyield canbeusedfor arechargeestimate,thespecificyield shouldbedeterminedpreferably
for the variouszonesin the regolith andupperfracturedzone.

Thereare a few springs(e.g. nearBanganapalle draining thequartzlteson theplateau)with known
sizesof rechargeareas.Thespringdischargeover the rechargeareawill providearechargerate.No
such calculationsseemto havebeenundertaken.

It maybeusefulto checkold dischargerecordsof smallercatchmentsfor assessingthewaterbudget
duringformersemi-sustainedconditions,byseparationofbaseflow, delayedflow throughtanksand
direct runoff. This couldprovidethe minimumrechargerates.

Estimationof the actual evapotranspiratlonmayemploycoverdatafrom satellites.It Is imperative
that the cover densities/classes arebasedon groundthruthandnot on spectralinformationonly.
Monitoring of changesIn the covertype anddensityusingsequentialremotesensingcanonly be
doneby local calibrationagainstnon-changedsurfaces(they should appear identicalon themulti-
temporalimagery).No NormalisedDifferenceVegetationIndexvaluescanbeusedIn adirectmanner,
ashasbeendone.Thechangesin the sizesof the irrigatedareas,togetherwith the rainfall dataand
the groundwaterlevels, are of coursekey elementsin estimatingthe recharge.

It Is possibleto usethegeophysicalresistivitymethodalsofor the rechargestudies,if appliedon a
micro-scale and calibrated againstsoil moIsturelevels in theprofile (Becht 1995).

3.4 Training and implementation

The training should emphasizethe waterbudgetstudiesandthe monitoring, which includesthe
digital databasedevelopment,coupledto remotelysenseddata.Thetrainingcomponentshouldbe
strengthened in order to achieve theplanningandmonitoringfunction, requiredfor asustaineduse
of thegroundwater.
Thereis adequateknow-howon theuseof RSfor hydrogeologyavailablewithAPRSACin Hyderabad
andwith the NRSA aswell aswith the IIRS training institute in Debra Dun. The training in water
budgets/GIS is as yet not sufficienfly strong at the latter Institutes, although a staffmemberwith
groundwaterspecializationis at presentbeingtrainedIn GIS at Institutional TrainingCentre,En-
schede(ITC) in theNetherlands.Apart from the technicalassistance(TA) executingthe project,It is
recommendedthatthe trainingin thesesubjectsshould haveadirect applicability by including an
on-the-job trainingcomponentand/orworkingwith datafrom the project.Assistancemaybeobtai-
nedfrom staffof the CGWBtrainedundertheWAMATRA projectin DataBases,GroundwaterModell-
ing andGIS/RS,aswell asby makinguseof thenewpossibilitiesof theNetherlandsFellowshipPro-
gramme (partfinancingby NetherlandsFellowshipProgramme(NFP), part by project).
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3.5 Socioeconomicaspects

It is recommendedto developanumberof qualitative indicatorsto measurethe improvementsin
living conditions.SomeIndicatorsare:

Workload and division of labour:
• Genderdivision of labour in productive, reproductive and community work (daily andseasonal)

in termsof working hours,physicaldemandsandimportancefor family welfare.
• The extentto which menandwomentakeoverfrom eachother, In times of hardshipandwork

pressureor becausecertainactivitieshavebecomemoreprofitable.
• Theextenttowhichmenor womenareculturally excludedfrom anytasksandpossiblechanges.

Family allocationpatterns:
The extentto whichchangesin farming haveaffected:
• foodhabItsandconsumption patterns;
• nutritionalstatusof womenandchildren;
• the situationof girl children(schooldrop-outs,householdandagriculturetasks);
• selectionof croppingpattern;
• women’saccessto andcontrol overagriculturalproduceandincome,productiveresources,food

andhealth;
• accessto institutionsandservIces.

Women’sself-Image

Health:
• useof pesticidesandImpactson health;
• occurrence of (water borne) diseases;
• (infant) child mortality rate.

3.6 Borewell irrigation

The comprehensivemonitoringof all borewell schemesis preferable.If this Isdifficult to achieveIn
practice,theprogrammeshouldincludecontinuousmonitoringof afew, saytwo, borewellsperclus-
ter. Thefollowing itemsshould be recorded:
• daily pumpinghours;
• daily electricity availability in hours;
• grid electricitysystembreakdowns,durationandcause;
• breakdownsof pumpandelectricequipmentundermanagementof thewaterusersgroup;
• borewell discharges,onceper season;
• net irrigatedareaper season,cropsandareaper crop;
• performance of the underground pvc pipe line, If installed.

Further,per borewell schememonitoringof
• use of herbicides, pesticides and fertilizers should be practised:
• qualitative judgements on changes in soil condition should be made up seasonally. This would

include sodicity,salinity, erosion.
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3.7 Watershedmanagement

Dependingstill on the degreeof involvementof APWeU In rechargeandwatershedmanagement,
monitoringshouldin any caseinclude the functioning of the watershedmanagementprojectsof
DPAPandIJNDPasfar astheyarerelevantfor therechargeof APWeI1’s clusters. Items to be recorded
arerainfall, Including rainfall intensity,continuousdischargemeasurementsof themaindrainofthe
microwatershedconcerned,seasonalinspectionof the conditionof control structuresin thewater-
shed.

The implementationof suchamonitoringprogramme should be done under the responsibifity of AP-
SIDC, whichalsoshouldprocessthe data.Theactualdatarecordingshouldbedoneby local people,
trainedandpaidforby theproject. It will be necessaryto Instructthemwell andprovideregulargui-
dancein their work. This guidancecouldbestbe providedby a locallyactive NGO.

3.8 Institutional linkages

For the hydrogeologicanalysisandmonitoring, it is necessaryto pool the resourcesandavailable
know-how/experienceof variousinstitutions:

AndhraPradeshRemoteSensingApplicationCentre;
Regional Office Central Groundwater Board:
SmallScaleIrrigatlon/APSIDC:
AndhraPradeshGroundwaterDepartment;
NGOsworking In watershed management.
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APPENDIX 5.2

Illustration of the spatial variation of hydrogeology
and irrigation potential in the APWeII project districts

Influence of rechargezone
The Influenceof therechargeconditionson thepatternof theformer (1960’s) Irrigatedareas
by open, hand dug wells, corresponding to a sustainedgroundwater use, is shown in figure 1.
(Mellerlnk, 1974).Thewhite areasarethepediments(gently slopingsurfaceson little weathe-
red rocks, no alluvium), which aresuitablefor retentionof runoff (watershedmanagement).
Note the relationshipbetweenthe width of the pediment,I.e. rechargezone,andthe width of
the Irrigatedarea(dotsare wells).

Example of site selection
Two well clusters(openwells) areshownin the north eastcorneroftheEshwarakupanDome
area(Prakasamdistrict),showingthe localgeomorphologyandtherechargeconditionsfortwo
well fields. At the lower part of the alluvial fanswith shallowthicknessof deposits,boreholes
couldbelocated,if waterretentionis practisedonthefansto increasetherecharge(Meijerlnk,
1974).

Hydrogeologic complexity
Theblockdiagramoffigure 3 showsasmallpartof thewesternCuddapahBasin; thesequence
Vempalli limestones,Tadpatrishales(hog-backs)overlainby nearhorizontalquartzite-marl
formations(Meijerink et al. 1984).
Deepgroundwateris graduallydevelopedin the Vempallilimestones(competitionfor deeper
drilling hasstarted).Becauseof localkarst(solution)rechargeby tanksmayneedspecialapp-
roaches,whichdiffer from thosein theTadpatrishales,becausetherewaterretentionwill have
only local effect.Well yields in this formation aremoderate.Theoverlayingformationsactas
main rechargeareas(oftenforest lands) for a few natural springsandsomeboreholeshave
largeyields, if locatedproperlyon the fractures.

Variation of surface water for recharge
Figures 4a and4b showthe areasirrigated asa function of the sizeof the drainageareasfor
two differentpartson the granitesandonemetamorphicarea.Thesecould be takenasamea-
sureof the amountof runoff availablefor recharge.The largedifferencesbetweentheareas
maybe noted, substantiating the need for differentiation of the project region Into ‘hydrotopes’.
Variation of irrigated area perwell.
Variation of areas IrrIgatedfrom traditional openwells during the 1960’s with animal lifting
power,reflectingsustaineduseofwaterareshownIn thetableof figure 5 (Meijerlnk 1974).The
table reflects the large variation in the various ‘landscapes’or hydrotopes.Partof thevariation
is due to differences In soil type (e.g. low conveyance and field losses in nos 16 — 18), part Is
dueto well yields (e.g.samplenos 19 — 23 comparedto nos 1 — 4).

Segmentationof the terrain (hydrotopes)
As hasbeenremarkedearlier, lithology forms only one component of the hydrotopes. A copy
of ageologicalmapof the CuddapahBasinis included.Within eachgeologicalformation,afew
hydrotopesexist, dependingof geomorphology,coverandrainfall/evaporation.Thesecanbe
delineatedby usingaerospaceImagery.The sameis true for the variousterraintypesof the
PeninsularGranitesandGnelssesandforthehigh grademetamorphicrocksalongtheeastern
flanks of the Cuddapah Basin, where pediments dominate but locally thick fossil eolian sand
coversexist (e.g. north of Yellacondarange).
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APPENDIX 6

Information on legislation of land ownership

Governmentof AndhraPradesh
ABSTRACT

Land — Assignment of landfor cultivation andfor housesitesto the eligible poor SCs,STs,
BCsandotherWeakerSectionfamilIes — Issueof pattesin favourof elIgible lady members
of the family — Orders— Issued.

Revenue(s) Department

G.O.Ns.No.1666 Dated: 13.11.1994

The schemesfor assignmentof landfor cultivation andhousesitesto the eligible poor
constitute a major welfaremeasureundertakenby thegovernment.Theland available
with the governmentand those accruingto It has surplus lends under the Andhra
PradeshAgricultural LandReforms(Ceiling onAgricultural Holdings) Act, 1973arenor-
mallybeIngassignedor leasedout for agriculturalpurposes.The assignmentof landfor
agriculturalpurposesis onlyfor landlesspoordirectly,engagedIn cultivationandowning
not morethanAc. 2.5 wet, or 5.00acresdry landandgettinganannualIncomenot ex-
ceedIngRs. 1800/-andasspecificallyindicatedIn thegovernmentordersof AndhraPra-
deshLand Reforms(Ceiling on Agriculture Holdings) Act, 1973 andthe Rules made
thereunder.Forthepurposesof housesites,not onlygovernmentlandandsurpluslands
but evenprivate lands are beIng acquiredfrom funds madeavailableby the Social
WelfareDepartment.The house sites are being given under the scheme to those weaker
sections’familIes IncludIng SCs., STs., B.Cs., andotherE. B. Cs., who have no house
sitesor housesof their own andwhoseincomeare not more then Rs. 500/- per month
orwhodo notpossessmovable/unmovablepropertiesworthRs.5000/-.The house sites
arebeingallotted to theeligible poor famifiesfollowing the guidelinesprescribedby the
SocialWelfareDepartmentfrom time to time. For all practical purposes a married couple
or anunmarriedadultmalewithout a site or a house Is being treated as a family for the
purposeof allotmentof ahousesite.

2. AccordIngto existingpractice,governmentareassigninglandseitherforpurposesof cul-
tivation or for housesitesIn the namesof eligible malemembersof the family. Assign-
mentof landsIn the namesof femalemembersIs madeonly In exceptionalcaseswhen
aladyis awidowwith dependentchildren.Governmenthavealreadyassigned,substan-
tial extendsof land (bothBanjaraswell assurplusland)at their disposalto theweaker
sectionsof societyboth for purposeof agriculturalandhousesites.Accordingto assign-
mentpolicy, the landsassignedareheritablebut not alienable.Thoughthe landssanc-
tioned are legallyInalienablethe assigneesoften resortto ifiegal transactions,the out
comeof whichIs thatfor al purposestheylosetheir land.Thoughalienationof assigned
landsis prohibitedundertheAP AssignedLands.(Prohibitionof Transfers)Act, 1997,its
objective has been frustrated by such Illegal transactions. Government have therefore de-
cided that in future the assignment of all available lands i.e., Banjar lands or surplus
landsaccruingunderlandceiling laws or landsacquiredby socialwelfaredepartment
for purposes of agricultures of house sites be made only In favour of eligible female mem-
ber of an eligible family asagainstthepresentpracticeof assigningthanIn favourof eh-
gible malemembersof the families.



3. Government accordinglydirect that in future, assignmentof all availablegovernment
landIncluding surpluslandunderceiling andlandacquiredby the SocialWelfare De-
partmentfor purposesof cultivation or housesitesbeassignedIn favourof the female
memberoftheeligible families(excludingminorsor thosewhoareotherwisenotqualified
to holdproperty), exclusively,subjectto satisfyingthe prescribedrulesor provisionsof
the concernedAct for suchassignment.

4. Wherethereis only eligible family without afemalememberwhoIscapableoftakingand
holdingpropertylegally, the land be assignedin the nameof the eligible malemember
In that family.

5. Carehowevershouldbe takento seethattheassignmentof landcultivation or ahouse
site Isnot madeIn thenameof a femalememberIf the family hasalreadybeenprovided
with landfor thatpurposeIn the nameof anyof Its members.

(By order andIn the nameof thegovernorof AndhraPradesh)

G.R. Nair
Principalsecretaryto government.
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APPENDIX 8

Geologicalmapof the study area

The numberof geologicalmapsIs limited. Therefore, It Is possible
that this advicedoesnot containa geologicalmap. If you areInte-
restedin thismap,pleasecontactthe CommissIonfor EIA. You will
receivea mapfor free.

Commissionfor EIA
P.O.Box 2345

NL 3500GH UTRECHT
The Netherlands

Telephone+ 31.30347666
Faxnumber+ 31.30304382
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Secretariat
Mailing address

Arthur van Schendelstraat 800,3511 ML Utrecht, Telephone +31 30 (2 *)347 666
P0 Box 2345, 3500 GH Utrecht,The Netherlands,TelefaX +31 3O(2~)331295
* from 10 October 1995


