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PREINVESTMENTSTUDIESON WATER POLLUTION CONTROL
IN FOUR DANUBE RIVER TRIBUTARY BASINS

PREFACE

Thissummaryreportdescribespre-investmentstudiesconductedby theWaterandSanitation
forHealth (WASH) Projecton fourriverbasinstributaryto the DanubeRiver: the Yantrabasin
in Bulgaria, theSajo-Hemadbasinin Hungary,the Argesbasinin Romania,andthe Homad
basin in Slovakia. The purpose of these studies was to identify high-priority wastewater
pollution control projectsthat could servemunicipalitiesand industrieswithin the four river
basins. The report also includes the statuson institutionalization in the four countries of
computerized country databasesand software for DEMDESS (the Danube Emissions
ManagementDecisionSupportSystem).Fundingandcoordinationof the WASH studieshas
beenprovided by the EuropeBureauof the U.S. Agency for International Development
(USAID).

The studies were conductedfrom September1992 throughMay 1993 by two teamsof three
persons.WASH TeamA worked in HungaryandSlovakiaandcomprisedJim McCullough
(teamleaderandfinancial specialist),DaveHorsefield (municipal wastewaterspecialist),and
TarikPekin(industrialwastewaterspecialist).WASHTeamB workedin BulgariaandRomania
and included MaxClark (team leader and environmental engineer),DaveLaredo (financial
andinstitutional specialist),andBill Hogrewe(industrialwastewaterspecialist).Tim Bondelid
provided DEMDESStechnical assistance to the WASH teamsin the four countries and
coordinated the development of country databases andapplicationsof DEMDESS.

Local supportand technicalassistanceto the WASH teamshasbeenprovided underWASH
subcontractsby WaterEngineeringLtd. of Sofia,Innosystemsof Budapest,InginerieUrbana
S.A. of Bucharest,andDrako andAssociatesof Bratislava.

Within the four countries, the WASHstudies were carriedout in coordination with other
USAID projects, including the ETP (Environmental Training Project);the industrial waste
minimization programbeing executedby the WEC (World EnvironmentCenter); the LEM
(Local EnvironmentalManagementProject)in Hungary;andthe CCAP(Centerfor CleanAir
Policy) program in Slovakia.

Work began in each basin with an initial assessment of water pollution problems, for which
potentialcleanupprojectswereidentified. Theseprojectswereprioritized in consultationwith
local and national environmental officials, and prefeasibiity studieswereconductedon oneor
more of the high-priority projects in each basin. The projects identified include a vanety of
industrial andmunicipal wastewatertreatmentfacilities, associated wastewatercollection and
conveyance facilities, andan air pollution control facility. The affordability of the projects,

based on user fees required for full costrecoverycomparedwith householdincome levels, was
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assessed.In addition, opportunitiesfor technicalassistance.atthenationalor basinlevelwere
identified for possiblefunding by internationaldonorsor lenders.

TheWASH studiesconcludedin May 1993 with afinal meetingin eachcountry with WASH
teammembers,local subcontractors,and governmentofficials from national, regional,and
local bodies. During the meetings, a draft basinreportservedasthebasisofdiscussion.Based
on the commentsreceived,thefour basinreports havebeenfinalized; thissummaryvolume
is intended as a brief introduction to the fuller discussionpresentedin those reports. In
addition, DEMDESS workshopswere held in Budapestin May 1993, and in Sofia in July
1993; the resultsof theseworkshopsandotherDEMDESSactivitiesaredescribedherein,and
have alsobeenincorporated in a final DEMDESS report and a revisedDEMDESS user’s
guide.
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EXECUTIVE SUMMARY

This summaryreport describespre-investmentstudiesconductedby WASH on four river
basinsthbutaryto the DanubeRiver: theYantrabasinin Bulgaria, the Sajo-Hemadbasinin
Hungary,the Argesbasinin Romania,andtheHornadbasinin Slovakia.The WASH studies
comprisethe U.S. contributionto severalelementsof the ThreeYear ActionPlanadoptedby
the Danuberipariancountriesin September1991.Thepurposeof thesestudieswasto identify
high-priority wastewaterpollution control projectsthatcouldservemunicipalitiesandindustries
within thefour riverbasins.Thereportalsoincludesthestatuson institutionalizationin thefour
countriesin the computerizedcountry databasesandsoftwarefor DEMDESS (the Danube
EmissionsManagementDecision SupportSystem).The report concludeswith anumberof
cross-cuttingissuesandrecommendations.Fundingandcoordinationof the WASH studies
hasbeenprovidedby the EuropeBureauof theU.S.Agencyfor InternationalDevelopment
(USAID).

The studieswereconductedfrom September1992throughMay 1993 by two teamsof three
personseachandasinglepersonwho provideddatamanagementsupportanddevelopment.
The work consistedof making initial assessmentsof water pollution problems, identifying
potentialcleanupandpollutionpreventionprojects,rankingtheseprojectsin consultationwith
local andnationalenvironmentalofficials, andconductingprefeasibiitystudieson oneormore
of the high-priority projectsin eachbasin.(Projectsitesareshownin Figure 1, andasummary
of preinvestmentstudiesis shown in Table 1.) The affordability of the projectswas also
assessedandopportunitiesfor technicalassistanceatthe nationalandbasinlevelsidentified.

Yantra Basin in Bulgaria

The Yantra basin in north-centralBulgariahasapopulationof 541,000andincludesthemajor
towns of Gabrovo,Veliko Tamovo, andGorna Oriahovitzaon the main stemof the Yantra
River, andSevlievoon the RositzaRivertributary. Industryis concentratedin Gabrovo,Gorna
Oriahovitza, Sevlievo, and Biala. Reservoirson the upper reachesof the Yantra in the
mountainsserve a large portion of the population with safe water supplies, while the
StambolijskiReservoiron the RositzaRiver below Sevlievowasbuilt to provide irrigation in
the lower basin.

Waterquality in the YantraaboveGabrovois goodbut is degradedby domesticandindustrial
emissionsfrom Gabrovo, which hasamunicipal wastewatertreatmentplant but is only 50
percentsewered;Veliko Tarnovo, which hasamunicipal wastewatertreatmentplant and is
93 percentseweredbut bypassestwo-thirds of its sewagewithout treatmentdirectly to the
Yantra;andGornaOriahovitza,which dischargesall of its sewageuntreatedinto the Yantra
andisthesiteof asugar/alcoholplant thatdischargeslargequantitiesof organicsandnutrients
to the river. Waterfrom the RositzaRiver is of relatively good quality aboveSevlievobut is
degradedby untreateddomesticemissionsfrom that town andindustrial wastewaterfrom a
tannery.

xiii
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Table 1

Summary of Pre-Investment Studies

Country Basin Prefeasibility Study Description Cost

Sites (in dollars)

Bulgaria Yantra Sevlievo • Extend sewers $3,700,000
• Build new tertiary treatment 1 3,000,000

plant
• Minimize industrial waste
• Improve industrial treatment

after waste minimization
programs

Gorna Oriahovitza • Extend sewers 3,000,000

• Build new tertiary treatment 20,500,000
plant

• Minimize industrial waste
• Improve industrial treatment

after waste minimization
programs

Hungary Sajo-Hernad Miskolc Area • Extend sewers to 10 towns 15,870,000
• Expand wastewater treatment 21,920,000

plant

• Institute industrial waste 200,000
pretreatment

• Improve municipal and 2,360,000

industrial operating efficiencies

Romania Arges Pitesti S Rehabilitate and expand 27,200.000
Cimpulung wastewater plants and sewers 670,000

Curtea de Arges • Improve industrial treatment 2,980,000
after waste minimization

programs

Slovakia Hornad Krompachy • Control air emissions at 7,000,000
Kovohuty Copper Smelter

Krompachy • Complete wastewater 4,260,000
treatment plant

Municipality • Improve solid-waste 750,000
management

Legislation is In place in Bulgaria that empowersthe Ministry of Environment with broad
jurisdictionforenvironmental management via regional inspectorates. Municipalities have been
given the responsibility for providing municipal services and can elect to own and operate
watersupplyandwastewaterfacilities. Existingstate-ownedwaterandwastewatercompanies
have been converted to llrriited commercial enterprises.Under current economic and
institutionalcircumstances,funding of capitalimprovementstomunicipalwastewatertreatment
is the major obstacle to river clean-up programs.
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Prefeasibiity studies were conducted on comprehensive projects in Sevilevo and Goma
Oriahovitza.Both projectsincludecapitalimprovementsatthemunicipalwastewatertreatment
facilities, aswell astechnicalassistanceatindustrialenterprises(e.g.,wasteminimization). The
projectin Sevlievowould reduceindustrialanddomesticcontaminationsothattheStambolijski
Reservoircould be usedfor drinking water supply. The project includesextensionof the
existingsewersystemand tertiarytreatmentof municipalwastewaterfor an estimatedcapital
cost of $US 16.7 mfflion andan annual operatingcost of $US 1.27 million. The project in
GornaOriahovitzawould decreaseorganicandnutrient loadings to the lower Yantra. That
project includesextensionof the existing sewersystemandtertiary treatmentof municipal
wastewaterfor an estimatedcapitalcostof $US 23.5million andan annualoperatingcostof
$US 1.65million. The primaryfinancial concernIs whetherdomesticuserscanafford to pay
for the improved wastewaters9stems.At present,householdsin bothcommunitiespay less
than1 4 percentof their incomefor wastewaterservice.It is estimatedthat an additional 20
percentof their incomewould be neededto repaythe capital loanandoperatingcostsfor the
proposedmunicipalwastewatertreatmentfacilities. Consequently,buildingthesefacilitiesmay
necessitate subsidizing project costs, reducing the project’s scope, or phasing in
implementation.

Sajo-HemadBasin in Hungary

The Sajo-Hemad basin in north-east Hungary has a population of approximately740,000.
Until Hungary’s recenteconomicresti’ucturing,the basincontainedaconcentrationof heavy
industry, notably iron and steel makers and petrochemicaland fertilizer manufacturers
Economicchangeshavereducedemploymentin theseindustriesby abouthalf andhaveled
to improvedwaterquality throughouttheSajo-Hernadbasinin recentyears.However,threats
to drinking watersourcesremain,primarily dueto insufficient municipal seweragecoverage,
land application of primary sludge from the Miskolc wastewatertreatmentplant, and the
existenceof numerouswastedumps.

Hungary’s watersupply andwastewatersectoris undergoingsignificantchanges,primarily as
a result of the decentralizationof servicedelivery functionsand of the servicepricing policies
adoptedby the central government.The main organizationalchangein the sector is the
transfer of water and sewer assetsfrom the state-ownedauthorities to the municipal
governments.New legislationon municipal propertytransferthat mandatesa returnof water
supply and seweragesystemfacilities to the municipal governmentshas hadthe effect of
breakingup theregionalandcountywaterworksauthoritiesbecausemanymunicipalitieswant
to establishtheir own water enterprises,or at least negotiatea new relationship between
themselvesandthe waterworksauthorities.For the majority of municipalities,however,the a
waterandsewersystemswill continueto be managedby the regional/county water works
authoritiesunder contractto the municipalities.

The centralgovernmenthasin placea setof grantprogramsthatcould fund 50 to 80 percent
of the costsof new seweragesystemconstruction.At present,no establishedchannelsexist
for providing long-termloansto municipalitiesfor infrastructureinvestment,althoughefforts
are under way to establisha municipalbankfor thatpurposeatthe local level. Additionally,
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while an increasein sewertariffs acrossHungary during the pastfour yearshasaugmented
local water/sewerauthorities’financialself-sufficiency,it alsohasdiscouragedhouseholdsfrom
connectingto networks.

A WASH prefeasibiitystudy wasconductedon aprojectto protectthe critical groundwater
resourcesof the Sajo-Hernadconfluence. This aquifer is one of the most productive in
Hungary and is alreadyservingas one of the primary watersupply sourcesfor the basin’s
population.The highest-prioritycomponentsof the projectconsistof extendingsewerageto
10 municipalities, controlling groundwatercontaminationfrom waste dump sites, and
instituting an industrial pretreatmentprogram for the Miskolc seweragesystem (total cost:
$16.07million). Otherhigh-priority projectcomponentsincludeupgradingandexpandingthe
Miskolc WastewaterTreatmentPlant, Improving the Borshod Brewerywastewaterdisposal
system,and instituting a programto increasethe operatingefficienciesin watersupply and
wastewateragencies(total cost: $24.28 million).

ArgesBasin in Romanla

The Argesbasinin south-centralRomaniacontains4 million people,of which 2.5 million live
in urbanareas.ThelargestcitiesareBucharest,Pitesti,Cimpulung, andCurteadeArges.The
basin’s streamflows are highly regulated for hydropower, water supply, irrigation, and flood
control. An estimated90 to 95 percentof the urban population is servedby public water
supply systems(mostly treatedsurfacewater), but approximately 1 million peoplein rural
areasareservedby shallow wells. -

The largestsourceof pollution in the basinIs the untreatedsewageof Bucharest,followed by
industrial wastewaterfrom the Arpechim petrochemicalcomplex. Other polluters are the
treatedwastewaterfrom Curteade Arges, which causeseutrophicationin the watersupply
reservoirsservingPitesti;andthe treatedwastewaterfrom Pitesti, Cimpulung, andCurteade
Arges, which causeseutrophicationin Bucharest’swater supply intake. Industriesplace a
significantburdenon surfacewaterquality in the basin by dischargingorganicsandnutrients
into the municipal systemsas well asdirectly to the rivers. In the lower basin, shallow wells
arehighly contaminatedwith nitrates, primarily from agriculturalsources.

The Ministry of EnvironmenthasbeenIncorporatedinto the Ministry of Waters,Forests,and
EnvironmentalProtection.The reorganizedministry hasadepartrrientfor eachof its three
domains: Waters, Forests, and Environment. The Departmentof Environment has an
inspectoratefor the basin in Pitesti that monitors and tests the quality of streamsand
wastewateremissions,grantsdischargepermits,andreviewsenvironmentalassessments.The
Arges River Basin Water Authority (part of the Departmentof Waters) is financially self-
sufficientfrom tariffs on watersuppliesandfineson discharges.Municipal enterprisesoperate
the area’smunicipalwastewatertreatmentplants. They arefinancially self-sufficient,but only
takeinenoughfundsto coveroperationandmaintenancecosts.In general,however,sources
of financing for wastewatertreatmentprojectsin the Argesbasin in Romaniaareextremely
limited.
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Because the Bucharest and Arpechim pollution problems are being studied by others,
prefeasibiity studieswere conducted for the next highest-priority projects: the municipal
emissions from Pitesti, Cimpulung, and Curtea de Arges. These projects consist of
rehabilitatingand expandingsewersystemsandexisting wastewatertreatmentplants. Total
capital costsfor all three municipalitiesis $30.85 million. Up to 8 percentof the average
householdincome will be requiredto payfor theseimproved wastewaterservices(lessthan
2 percentof averagehouseholdincomeIs requiredcurrently).Minimization of industrialwaste
andimprovementsin industrial wastewaterpretreatmentarealsorequired.

Hornad Basin In Slovakia

The Hornadbasinin easternSlovakiahasapopulationof about650,000.It containsheavily
polluted areasfrom ore mining andrefining aswell as major steelandcoppersmelters.In
addition, the region containssignificant agricultural areasand associatedagro-processing
industries.The two majorconditionsthat affect waterquality in the Homadbasinarelong-
termcontaminationfrom mining andore processing,andthepoorperformanceof municipal
wastewatertreatmentfacilities in every major town in the basin. Air emissionsfrom the
Kovohuty coppersmelterat Krompachyareverysignificantandmayberesponsiblefor high
contaminantlevelsmeasuredin downstreamwaters.

At present,the waterandwastewatersectorin Slovaldaremainshighly centralized,although a
responsibilityis sharedamongseveraldifferentmInistriesandauthorities.Themain ministries
arethe Ministry of Environment(MOE) andthe Ministry of Soil Management(MSM), formerly
the Ministry of Forestsand Water. The MOE is relatively new and is graduallytaking over
authority at the local level for monitoring waterquality, settingfines, and grantingpollution
permits—functionspreviouslyperformedentirelyby the riverbasinauthorities.Theriver basin
authorities,which areunderthejurisdiction of theMSM, remainresponsibleforwaterresource
management,developmentof bulk watersupplies,andcollectionof water-use(severance)fees
andpollution fees. The delivery of water andsewerageservicesis vestedin regional water
worksauthorities(alsounderthe MSM), which providewatersupplyandwastewaterservices a
to communitiesandindustrieson amonopolybasis.

The Homad basinfalls under the jurisdiction of the Bodrog-HornadRiver Basin Authority
(PBaH), with local water andsewerservicesprovided by the EastSlovakianWaterWorks
Authority (VVAK).

Although decentralizationin water andwasteservice delivery at the local level has been
discussedoften, thepastsystemcontinuesin forcewith theseservicesmanagedby theregional
waterworksauthorities.Waterandsewerratesarestill setuniformly acrossSlovakia (by the
MSM) and are currently at levels below full cost recovery, although rateswere raised
substantiallyin January1993.

WASH conductedprefeasibiitystudieson projectsto reduceboth domesticand industrial S
contaminationin the industrialtown of Krompachy,locatedin the centerof the Homadbasin S
adjacentto largeore mines. The highest-priorityprojectwasdeterminedto be the control of
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air emissionsfromthe Kovohuty coppersmelter.This projectincludesthe developmentof an
investment program for new production technology, production processchanges,and
environmentalcontrols.Total costis estimatedat $7 million. Such an enterpriseis currently
profitable andshould befeasible;however,the companyinvolved is awaitingthe outcomeof
Slovakia’sprivatizationprocess.

Other high-priority projectsinclude relocationof the Krompachymunicipal solidwastedump,
which containslagoonsfilled with toxic sludgefrom copperandelectrical industries,as well
as municipal solid waste. Also consideredhigh priorities are redesigningand completing
constructionof amunicipalwastewatertreatmentplant for Krompachy,improving solid waste
management,and improving the operationof waterandwastewateragencies.Total costis
estimatedat$5.01 million. Thecompletionof theKrompachywastewatertreatmentplantand
sewerappearsto be unaffordable at presentfor the users,given the very high cost per
householdserved.The relocationof the Krompachymunicipal wastedump wasdetermined
to be affordable if cost recoveryagreementswere developedanda municipal loan fund
established.

Implementationof DEMDESS

The DanubeEmissionsManagementDecision SupportSystem(DEMDESS)wasdeveloped
in the previousphaseof the A.I.D.-funded Danubeprogram, (seeWASH Field ReportNo.
374 “Point Source Pollution in the Danube Basin” and DEMDESS User Manual, both
published in July 1992.) For the current study, the four countries were assistedin the
developmentanduseof DEMDESSasanoperationaltool for waterpollution decision-making
support.Technicalactivitiesemphasizeddatabaseandapplicationsdevelopment,includinguse
in the prefeasibiitystudies.Institutionalactivitiesfocusedon trainingandoutreachto build the
properenvironmentfor usingDEMDESS.

Some of the problemsencounteredwere a lack of consistenttechnicalsupport due to
personnellimitations, information gapsthat compromisedthe accuracyof decisions,and
changing political and institutional conditions that resulted in uncertaintiesas to which
institutionwasresponsibleformakingenvironmentaldecisions.Recommendedfutureactivities
include continued training through country-specific information managementworkshops,
continuedassistancein prefeasibilityandfeasibility studies,coordinationof andsupportfor the
Danube Environmental Program Data ManagementWorking Group, and assistancein
developingbasin and country water-qualitymanagementplans.

Cross-CuttingIssuesandRecommendations

The following lists comprisesomeof the majorcommonissuesthat the WASH study teams
identified in the four river basins,as well as the recommendations for addressing these issues.
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Legal andRegulatory

• Responsibilityfor the cleanup of past Industrial pollution has not beenassigned. As
industriesare privatized and environmental investmentsprogrammed,host-country
governmentsshould clarify who wifi be liable for existing pollution: the governments
themselvesor the industries. If the governmentsdo not know who should take
responsibility,theymustsponsorstudiesto determinewhois; otherwise,Westerninvestors
wifi be reluctantto move in.

• Municipalities lack the legal authority to manage decentralizedserviceseffectively.
Legislation is needed to allow privatization of services, setting of tariffs, retention of local
taxes,and incurring of debt.

• Stringentwater-qualityobjectivesrequire largebut unaffordablecapitalexpenditures.The
timing of required improvements must be flexible so as to permit their phased
implementation.Phasingin the improvementsgradually would alsomakethem more
affordable.

Technical

• Sludgetreatmentanddisposalhavebeenignoredin thepast.Residualsmanagementmust
be addressedas an integral part of municipal and industrial wastewaterproject
implementation.

• industrial pretreatmentfor wastewaterdischargedto municipal systemsis not sufficiently
monitoredor controlled.Municipalitiesrequireassistancetodevelopbettermonitoringand
control of industrial emissions,including incentivesfor wasteminimization.

• Economicrestructuring has createdseriousuncertaintiesin the planning and design of
population projections,future industrialproduction levelsandwater usagepatterns,and
estimationof capital andoperationcosts.New methodsfor demandanalysisareneeded.
A systemof indexing local coststo internationalcostsshould be developed.

• Data on syntheticorganic and metal contaminantsare lacking, and priority settingfor
monitoring and control remains unclear. Technical assistanceis neededto improve
capabilitiesfor pollutant analysisand risk assessment.

• Good-qualitymanufacturingandpollution control equipmentcannotalwaysbeproduced
locally. Joint ventureswith foreign manufacturersshould be promoted, including the U
possible conversionof military productionfacilities. S

a
Institutional

- a
• Municipalities lack the capability to plan, implement,finance,and operatedecentralized

infrastructure facilities. Institutional-strengtheningassistanceis needed at the municipal
level to assist in municipalities’ adaptation to decentralized responsibilities.

a
a
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• Theyoung,andoverburdened,ministriesofenvironmentare havingdifficulty in meeting
their rapidly expandingresponsibilities.Institutional-strengtheningassistanceis neededat
the national level to assistin defining andbalancingministries’ multiple andconflicting
roles.

• Local water/sewerauthoritypersonnelandwastewateroperatorsareoftenpoorly trained.
Expandedtraining is needed,along with provisions for certification, incentives, and
increasedsalaries.

• Data analysis techniquesfor makingpublic investmentdecisionsare lacking. Decision
support modeling tools such as DEMDESS,which can link cost data with environmental
objectives, are needed at the national and regional levels to assist in making public
investment decisions.

Financial

• Danubian governments perceive International lenders to be slow to respond.
Communicationis neededto clarify terms, conditions,andschedulesfor international
capital assistance.

• Theavailability offoreigngrants is limited, andno local long-term creditfacility is in place.
It will be necessaryto establisha transitional financing structure, in conjunction with
internationallenders,that initially relies on loansvia national governmentagencies.

• Local industries are seenby international investorsas competitorsto western Industry
rather than investmentopportunities; it is difficult for investorsto assessthe economic
viability of theseindustries. A level playing field must be createdby requiring and
enforcing environmentalprotection measures.

• Central governmentsalone lack sufficientfunds to constructwastewaterfacilities. The
funding capacityof municipalities mustbe developedas responsibility for cost recovery
shifts from national to local levels. The burden of raising the funds neededcannot be
borne entirely by new taxesand budgetallocations.

• Income levels are too low to repay wastewater loans in the near future. Central
governments should establish a clear and predictable level of grants, along with a
transitionalfinancing structurein cooperationwith internationallenders.

xxi
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Chapter 1

CONTEXT OF THE SUMMARY REPORT

1.1 Objectives of the Studies

The objectivesof WASH’s wastewaterpre-investmentstudieson the four river basinswereto
assessmajorsourcesof waterpollution in eachbasin;to developapriority rankingof possible
pollution controlprojectsin accordancewith criteriathatincludeimpactson humanhealthand
the environment;and to prepareprefeasibiitystudieson high-priority projectssuitablefor
considerationby potentialdonorsandinvestors.

1.2 Background

Theactivitiesundertakenin thesestudiesbuild on work completedin 1991-92,whenA.I.D.’s
Europe Bureau providedfundsto the WASH Projectto supportthe regionalEnvironmental
Programforthe DanubeRiverBasin (EPDRB)in four countries:Bulgaria,Slovakia,Hungary,
andRomania.Fromthat work camethe July 1992WASH report, “Point Source Pollution in
the DanubeBasin” (Field ReportNo. 374) and a DEMDESSuser manual.

The EPDRBis also being supported by UNDP, UNEP, IBRD, EBRD, EIB, and the EC
countriesthroughaProgramCoordination Unit (PCU) in Brussels.The program was jointly

establishedby the Danuberipariancountriesin Sofia in September1991 to developastrategic
action plan for waterpollution control andto carry out institutionalstrengtheningandhuman
resourcedevelopmentactivitiesduring a three-yearperiod.

The 1991-92 WASHDanubestudy accomplishedthreemajor tasks: (1) it identified high-
priority, immediateinvestmentneedsto control municipalandindustrialwastewateremissions,
for which pre-investrnentstudies might be funded by international donors and funding
agencies;(2) it evaluatedinstitutional conditions andneedsto support implementationof
wastewateremissioncontrol programs;and (3) it preparedan initial computer-basedsystem
(DEMDESS,the DanubeEmissionsManagementDecisionSupportSystem)andusermanual
for decision-makersto helpthemmanagea broadrangeof data (point-sourceemissionsand
emitters,river waterquality, streamfiows,emissionstandards,andso on).

As hoped, the findings and conclusions from Field Report No. 374 have been used by funding
agenciesto identify river basinsandpotentialhigh-priority projectsfor pre-investmentstudies.
Additionally, theDEMDESSsoftwareanddatabaseshavebeendevelopedandappliedto pilot
basins in the four countries.

A scopeof work similar to that for these WASHstudies is beingused by otherdonorswithin
otherbasinsin thefour countries.TheInternationalBankfor ReconstructionandDevelopment
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(IBRD), for example, is sponsoring four basin studies, as is the European Bank for
Reconstructionand Development(EBRD).

1.3 Organization and Methodology of the CurrentStudy

1.3.1 Counterpart andSupport Services

The Ministry of Environment(orequivalent)in eachof thefour countriesprovidedsupportfor
the WASH studiesin severalways. Theseincludedactingasa liaison with otherministries,
localenvironmentalinspectorates,municipalities,andindustries;providingdataandprevious
studieson streamwaterquality, groundwaterquality, municipal andindustrialemissions,and
water pollution control facilities; and offering advice on selecting high-priority projectsfor
WASH’s prefeasibiitystudies.

Local support for the WASHstudies also was provided by privateenvironmentalengineering
consulting firms within each country, under subcontracts with WASH.In Bulgaria, Hungary,
and Romania, the local firms were the same ones that developed the reportson wastewater
emissions for the 1992 WASHDanube study. The companiesalso arrangedfor technical
services and field surveysconductedby privateindividualsandagencieswithin eachcountry.
Thefirms thatassistedthis yearareWaterEngineeringLtd. of Sofia,Innosystemsof Budapest,
Inginerie UrbanaS.A. of Bucharest,andDrako andAssociatesof Bratislava.

1.3.2 WASH Staffing and Work Schedule

The WASH pre-investmentstudiesbeganwith a team planning meeting held at WASH
September 9-11, 1992. The meeting was also attended by representativesof
A.I.D./EUR/DR/ENR, EPA, IBRD, and contractors working on A.I.D. -sponsored
environmentalprojects in Easternand Central Europe: ResearchTriangle Institute (RTI),
World Environmental Center (WEC), the Hubert Humphrey Institute for Public Affairs of the
University of Minnesota, Center for Clean Air Policy (CCAP), and EnvironmentalLaw Institute
(ELI). a
Field work beganin October 1992, when the WASH teamleadersaccompaniedaUSAID
delegation of staff from U.S. agencies and environmental contractors to visit each country, S
make initial site visits, negotiatelocal subcontracts,anddevelopa work plan.The initial visits
by the two three-manWASH teamsweremadein late October1992. a
In earlyDecember1992, the WASH teammembersandcountryconsultantsmetin Budapest
for a team progress meeting. Representatives of USAID, EPA, the Danube PCU, and IBRD
alsoattendedthemeeting,atwhichthe objectives,methodology,approaches,andoutputsfor
the basin studieswerediscussed.
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In January1993, the initial selectionsof the high-priority projectsfor WASH prefeasibiity
studiesweremadein consultationwith USAID andministry officials. Theseinitial selections
weresubsequentlymodifiedandrefined,andthefour prefeasibiitystudieswerecompletedin
April 1993.

Draft basinreportswerepreparedin May 1993 andusedasthe basisof discussionby country
and basin officials in wrap-upmeetingsheld in eachcountry. ADEMDESSworkshop was also
conductedin May in Budapest,andwas attendedby representativesfrom eachcountry in
order to discusscommon issues andcoordinate the developmentof compatiblecountry
databasesandsoftwareapplicationsof DEMDESS. In June 1993, this summaryreport and
the final basinreportswereprepared,basedon the reviewand commentsreceivedon the
previousdraft reports.

1.3.3 Project Deliverables

The pre-investmentstudiesincludedthedevelopmentof the following interim reports,with
various exceptions dependingon country-specificsituations:

• Initial AssessmentReport.Availabledataweresummarizedandevaluatedto identify pollu-
tion control problemsand issues in each basin, and the most likely structural and
nonstructuraloptions for their solution. These included construction or upgrading of
wastewatertreatmentsystemsfor municipalities and industries, air pollution control
projects,improvedsolid-wastedisposalprojects,andcontrol of nonpoint sourcepollution
from mining, agriculture,and animalfeedlots.Technical,economic,financial, andinstitu-
tional issuesrelatedto project definition andimplementationwere also identified.

• Interim Basin Report. Health, economic, and environmentalimpacts of wastewater
emissionswereevaluatedto definepotentialprojects. Criteria for selectinghigh-priority
projectsfor prefeasibiitystudieswere considered,including health and environmental
impacts,affordability, willingnessto proceed,and cost-effectiveness.High-priority projects
were selected,as well as other longer-termprogramelementsthat may require donor
assistance.For the highest-priorityproject(s),termsof referencefor prefeasibiitystudies
were included, andelementsof alonger-terminvestmentprogramor project “pipeline”
were outlined.

• Prefeasibility Studies. In consultationwith USAID and country officials, high-priority
projects were selectedand subjectedto a more detailed prefeasibiity analysis. This
included a moredetaileddefinition of project components,andacloserexaminationof
the technical,economic,financial, and institutional feasibility of the projects.

• Basin Report: This report is the final productof the study incorporating the contents of
the previousinterim reports;refinementssuggestedfromthereviewandcommentson the
interimreportsby USAID, the ministries,andlocal agencies;andrefinementsto the data
andconclusionsarising over the courseof the study.
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This summaryreport, four basinreports,aDEMDESSsummaryreport, andasupplementto
the 1992 DEMDESSUserManual havebeenpreparedas the final productsof the WASH
studies,basedon reviewandcommentsby USAID andcountry representatives.

1.4 Relationship to the Danube Environment Program

The WASHstudies have beencoordinatedwith the activitiesof otheragenciesinvolved in the

overall EnvironmentalProgramfor the DanubeRiver Basin (EPDRB). The WASH studies
comprisethe U.S. contributionto severalelementsof the ThreeYearAction Planadoptedby
the Danuberiparian countries in Sofia in September1991. Theseelementsrelate to the
definition of high-priority investment needs, development of analytical tools, data
management,and institutional development.

Initial contactswith the PCUsponsoredby the EC countrieswereestablishedduring the first
WASH Danubestudy,andwerecontinuedduringthisstudy.As opportunitypermittedduring
coincident field visits, contact was maintained with IBRD andEBRD staff during the WASH
studies.

a
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Chapter 2

YANTRA RIVER BASIN IN BULGARIA

2.1 Background

The Yantra River basin hasa population of 541,000,which includesthe major towns of
Gabrovo(80,000) Veliko Tarnovo (74,000),GomaOriahovitza(45,000),Sevlievo(28,000)
and 18 smaller vifiages. Industryisconcentratedin Gabrovo,GornaOriahovitza,Sevlievo,and
Biala, andaccountsfor asizableportion of the employedpopulation in thesecommunities.

Principalfeaturesof the basinareshownon the locationplanin Figure2. The YantraRiver
is 286 km long, and has a drainage area of 7,862 km2. Ground elevations range from 1,900
m in the mountainsto 18 m atthe DanubeRiver. Forestscover28 percentof the catchment,

pnmarily in the mountainsand foothills. The lower basin near the Danube is primarily
agriculturalland on hilly terrain.

Reservoirshavebeenbuilt in the mountains for industrial and municipal water supply, while
the StambolijskiReservoiron the RositzaRiver andtwo smallerdownstreamreservoirshave
beenbuilt to provide irrigation within the lower basin. A largeportion of the population is
servedby safepublic watersupplysystems,althoughthereexistdeficienciesandrationingof
supply in severalof towns, andnitrate levelsarehigh in a smallnumberof groundwaterwells.

The averageannualstreamflow of 47 cu m/secvariesseasonally,with consistentlylow flows
from August throughNovember.The “design low streamflow,” or the streamflow during
droughtperiods, which will be exceeded95 percentof the time, is about280,000cum/day
(cmd). This providesminimal dilution of total wastewaterdischargesof 186,000cmd within
the basin.

2.2 Water Quality Conditions

Considerableamountsof waterquality dataareavailableon the Yantra basin,including the
resultsfrom an extensive1991-92 surveysponsoredby the Ministry of Environment (MOE)
on river water quality andemissions.This includedsampling at 44 locationson 32 water-
quality parameters,in addition to routine monthly monitoring at eight locationsfor which
recordssince 1980 areavailable.As part of this WASH study,two traversesof water-quality
sampling at 21 locations were conducted in November 1992, to verify the results of the
previousstudiesand monitoring.

The Bulgarian government’swater-qualityobjectivesfor the YantraRiver areto maintainor
achieve Category I water-quality standards(for drinking water) upstreamfrom Gabrovo;
Category II (inigation, recreation, and fisheries) betweenVeliko Tarnovo and Goma
Oriahovitza;andCategoryIII (nonpotableindustrial use) downstreamfrom Veliko Tamovo.
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Figure 2
Map of the Yantra Basin Study Area
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Downstreamfrom Gabrovo,the water-qualityobjectivesarenot beingmet, asa resultof the
waterpollution emanatingfrom Gabrovo,Veliko Tarnovo,GomaOriahovitza,andthe Biala
region.Animal feedlotsareasignificantsourceof pollution in thelower basin,while industrial
andmunicipal pollutionsourcespredominatein theupperbasin.Concentrationlimits forBOD,
COD, andoccasionallynitrites are exceeded.The worst water-quality location in terms of
organicpollution is below GornaOriahovitza,whereamaximumBOD concentrationof 145
mg/L was measuredin 1991; this value is equivalentto the organicpollution found in
untreateddomesticwastewater.

On the RositzaRiver, the waterqualityupstreamfrom Sevlievoisgenerallygood,but pollution
from industrialanddomesticwastewaterin Sevlievois affectingthe downstreamStambolijski
Reservoir.Pollution is preventinggreateruseof the reservoiras asourceof treatedpotable
drinking waterto servesixcommunitiesin the lower portionof the basin.Undercurrentplans,
the six communitiesneed87,000cmdfor watersupply by theyear2000,and109,000cmd
by theyear2020 fromthe StambolijskiReservoir.Watersupplyplanscannotbeimplemented,
however,until wastewatertreatmentis provided at Sevlievo.

2.3 Wastewater Emissions

2.3.1 Municipal Emissions

Sixteentowns in the Yantraareservedby sewers,andof theseGabrovoandVeliko Tarnovo
haveunfinishedsecondarywastewatertreatmentplants. The 1991-92MOE surveyincluded
thecollectionof dataon sewersandlocationsof industrieswithin nineof thecommunities,and
characterizationof the wastewateremissionsand the municipal and industrial treatment
facilities for about260 municipalities,industries,andanimalfeedlots.

Thirteenmunicipalitiesdischargeatotalwastewaterflow of 164,000cmd, of whichthe largest
areVeliko Tamovo, Gabrovo,GomaOriahovitza,Pavlikeni, Sevlievo,Triavna,and Biala.

Waterquality in the YantraaboveGabrovois goodbut is degradedby domesticandindustrial
emissions from Gabrovo, which has a municipal wastewater treatmentplant but is only 50
percentsewered;Veliko Tarnovo,which hasamunicipal wastewatertreatmentplant andis
93 percentseweredbut bypassestwo-thirds of its sewage without treatment directly to the
Yantra;and GomaOriahovitza, which discharges all of its sewage untreated into the Yantra
andis thesiteof asugar/alcoholplant thatdischargeslargequantitiesof organicsandnutrients
to the flyer. Waterfrom the RositzaRiver is of relatively good quality aboveSevlievobut is
degradedby untreateddomesticemissionsfrom that town and industrial wastewaterfrom a
tannery

7



2.3.2 Industrial Emissions

Industriesin the Yantrabasinincludeelectroplating,rnetalfinishing,food processing(canning,
dairy, meat),sugarrefining, alcoholproduction,textiles,andleathertanning.Most industries
usewastewatertreatmentfacilities, afterwhich 38 industriesdischarge22,000cmddirectlyto
rivers and 56 industri&s discharge 26,000 cmd to municipal sewer systems. Typical
contaminantsare heavy metals, oxygen consumingcompounds (BOD and COD), and
nutrients. In addition, thereare26 pig farmsand78 groupingsof animalfarms (cows,sheep,
and chickens) that contribute a BOD load that is larger than the total municipal load;
improvementsin wastemanagementpracticeson farms is underinvestigationby the Ministry
of Environment.

The sugar/alcoholplant in GomaOriahovitzais the largestpoint sourceof organicpollution
in theYantrabasin.It dischargesan untreatedwastestreamto the Yantrathatis high in BOD,
COD, suspendedsolids, organicnitrogen,andphosphorus.Tanneriesas agroup contribute
thesecondlargestamountof organicpollution, followed by food andbeveragemanufacturers,
and textile producers.

2.4 Institutional and Financial Conditions

2.4.1 Sector Organization

Although legislationon waterpollution control wasfirst enactedin the 1960s, rapidchanges
did not occur until 1991 and areongoing. The Ministry of Environmentwas establishedin
1991 with broadjurisdiction for environmentalmanagement,including the preparationand
implementationof a nationalenvironmentalstrategy.Adoption of amendmentsto the 1991
EnvironmentalProtectionAct areexpectedthis yearthat would establishan environmental
protectionfund, a municipal fund, and anew scheduleof fines on pollutersthat exceed
standards.

Within the Yantrabasin,the MOE is representedby regionalinspectoratesin Veliko Tamovo
and Gabrovo,andby two otherinspectoratesthat coversmallerportions of the basin.The
inspectoratesmonitor pollution levels, review environmental protection measuresfor
investmentprojects, issuedischargepermits, sampleand analyzeemissions,and havethe
powerto imposefines on pollutant loadsin excessof standards.The levelsof fines are low,
and fines are imposedleniently dueto current economicconditions. Plant closuresdue to
pollution are rare,but it is understoodthat the sugar/alcoholplant in Goma Oriahovitzahas
beenforced to reduceits production of alcohol by 50 percentto reducepollution levels.The
ministry is understaffed,andthe inspectoratesneedbetterlaboratoryequipmentandvehicles.

In 1991, the 246municipalitiesin Bulgaria weregiven responsibilityfor providing municipal S
services,andcanelectto own andoperatewatersupply andwastewaterfacilities.Also atthat S
time, the 28 regional water and wastewater companies were converted to limited commercial S
enterprises,although for the momentthey continue to be tied closely to the Ministry of a
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ConstructionandRegionalDevelopment.A World Bank-sponsoredsectorstudy, initiated in
late 1992, is preparingastrategicrestructuringplan andathree-yearpublic investmentplan.

2.4.2 Capital InvestmentFinancing

Undercurrent economicandinstitutional circumstances,funding of capital improvementsin
municipal wastewatertreatmentis the majorobstacleto river cleanupprograms.Tariffs for
waterandwastewaterservicearelow, sufficient only for operationandlimited maintenance
andrepairof existingfacilities. Governmentfunding for the sectorwasonly 150 million leva
in 1991.Municipal andenvironmentalfunds havenot yetbeenestablished.Themunicipalities
havenew responsibilitiesbut limited financial resources.

Borrowing from afund establishedfromthe proceedsof an externalgrantor loanis an often-
used method for financing infrastructure in the West, but requires adaptation to local
circumstances.Ordinarily, the national governmentguaranteesrepaymentof the loan at
interest rates ranging from 6 to 12 percent.Underthe stipulation of the internationallender,
the centralgovernmentusesthe lender’s loan to in turn makeloansto the municipality or
regionalcompanyatlocalcommercialratesto preventdistortions of the localeconomy. (This
procedureof “passingdown” funds is called “on-loaning.”) The interest rate the region’s
commercialbankscurrentlyarecharging,however,is 51 percent—afigure no municipality or
regional company can afford. Unlessthe normal stipulation for on-loaning is relaxed, no
municipalitiesor regional water andwastewatercompanieswill be interestedor capableof
affordingan externallyderivedloan.

2.5 Priorities for Water Pollution Control

Completionof the GabrovoandVeliko Tamovomunicipal wastewatertreatmentplants and
associatedwastewatercollectorsare obvious high-priority needsto improve environmental
conditions in the Yantra basin. However, both Gabrovo and Veliko Tarnovo were included
in the list of candidatesforfunding underthecurrentWorld Bank-sponsoredsectorstudyand
loan program. Although it now appearsthat completionof the wastewatertreatmentplants
in Plevin, Pomorie,andKazanluk will be the only wastewaterfacilitiesfunded initially under
theWorld Bankloan, the needsof GabrovoandVeliko Tarnovoarewell knownto the donor
community. As aresult of theseandotherconsiderations,it wasdecidedin consultation with
local and national environmental officials thatSevlievoand GomaOriahovitzashouldbegiven
pnority for the WASH prefeasibiitystudies.

Municipal wastewatertreatmentandindustrial pretreatmentin Sevlievowill permituseof the
Stambolijski Reservoir as a treatablesource of drinking water. Municipal and industrial
wastewatertreatmentin GomaOriahovitzawill control the major point sourceof untreated
wastewaterin the basin,allow the sugar/alcoholplant to resumefull production, and allow
Yantra watersto be usedfor irrigation in the lower portion of the basin.
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2.6 Prefeasibility Studies

2.6.1 ServiceAreasand Conditions

The prefeasibiitystudiesfor SevlievoandGomaOriahovitzabeganwith the developmentof
abasisof planning, asfollows: two planninghorizonsforflow andpopulationprojectionswere
adopted; the year 2000 for Phase I improvementsand the year 2010 for Phase II
improvements.In addition, immediate improvementshave beendefined. Projections of
population andflow from 1993 to 2010 aresummarizedin Table B.1 of Appendix B.

The increasein wastewaterflow is projectedto be very small betweenthe years2000 and
2010; hencethe initial constructionshould be for facilitiessizedfor the projectedflows in the
year2010. It should also be notedthat the serviceareafor GornaOriahovitzaincludesthe
nearbytown of Liaskovets.

Flow and cost allowanceswere made to extend local seweragesystemson pace with
populationgrowth.By theyear2000, it is assumedthatindustrial productionwill recoverfully
andusethe full capacityof pretreatmentunits. In thecaseof thesugar/alcoholplant in Gorna
Oriahovitza,majorchangesin the useof waterfor transportof sugarbeetsand in reduction
of other wastewaterflows is anticipated.A slight reduction of industrial wastewaterflows
between2000 and2010 is alsoanticipated.Industrial wastewateris expectedto accountfor
abouthalf of the total wastewaterflow at eachof the municipal plants.

2.6.2 ProjectComponents S

Capital investmentsthrough the year2010 have beenestimatedto cover the following: -

extension of seweragesystems;construction of collectors to treatment plant sites; and -

construction of tertiary treatmentplants at both towns. Improved industrial wastewater
treatmentandchangesin the types of industrial water-useandproductionprocesseswill be
needed,but capital andoperatingcostscould not be estimatedreliably at this prefeasibiity
level, becausewasteminimizationmayprovide asubstantialreductionin wastewaterflows and
loads at industrial treatmentfacilities. Nutrient removalis neededat the Sevlievomunicipal
treatmentplant to allow useof the StambolijskiReservoirasa treatablesupplysource,andis
neededat Goma Oriahovitzato meetthe effluent criteria under Bulgarian standards.The
possibility of providing secondarytreatmentinitially, anddelayingthe provision of tertiary
treatment,would savemoney andmay be necessarydependingon financial constraints.

In additionto the municipal facilities (branchsewers,collectors,andtertiarytreatmentplants), S
particular attention must be paid to the requirementsof improving industrial wastewater U
treatmentandwasteminimizationby industries,asalludedto above.Theserequirementsare S
summarizedin Appendix B. (See Table B.2 for Sevlievo and Table B.3 for Gorna S
Oriahovitza.) To illustratethe anticipatedbenefitof thesuggestedimprovements,thepollution S
loadsbeforeandafterthe proposedchangesin GornaOriahovitzaaresummarizedin Tables 5
B.4 andB.5, respectively,in Appendix B. S
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2.6.3 CostsandFinancial Considerations

Therequiredcapitalinvestmentsfor municipalfacilitiesonly areestimatedat$US 16.7million
for Sevlievo, and$US 23.5 million for Goma Oriahovitza.Annual costs of operationand
maintenanceare estimatedat $US 1.27 million and $US 1.65 million, respectively.The
capital costs for the municipal facilities are summarizedin Table 2. (The costs includedfor
major collectorsare provisional; at the time of this writing, municipal officials were in the
processof selectingthe sitesforthe newwastewatertreatmentplants,which wifi determinethe
lengthsandcostsof the collectors.)

The primaryfinancialconcernis whetherthe domesticusersof the wastewatersystemscan
afford to payfor the proposedimprovements.The impacton householdsin the two systems
hasbeenestimatedbasedon an averagecurrentmonthly householdincome of $US 77 or
2,000 leva, and a conservativeset of financial assumptions,as follows:

• No subsidyfrom the centralgovernment.

• A direct loanfrom an internationaldonor to amunicipality, repaidover20 years,at an
interestrate of 12 percent. (The municipality would repaythe loan in hard currency, if
available,andthus might pay amuch largeramount in inflated leva.)

• Householdincomesremainconstantto the year2010, when computedin termsof the
current purchasingvalues of the U.S. dollar and the Bulgarian leva. (This is highly
unlikely, becausehouseholdincomes wifi rise substantiallydueto increasedwagesas
governmentsubsidieson housing,food,andmanyotherconsumergoodsandservicesare
reduced.)

• Continueddispantybetweenthe marketforeign exchangerate andthe actualeconomic
quality of living in Bulgaria. For example,currentgovernmentsubsidiesin essencemake
the averagehousehold income in Bulgaria 10 times its net value. As the country’s
economymovescloserto atrue marketeconomy,however,subsidieswill, theoretically,
be proportionately replacedby increasedincomes.

• Minimal cross-subsidiesfromindustry.Thedomesticshareof totalcosthasbeenestimated
on the basisof flow share,without takinginto accountthe higherBOD loadsandgreater
ability to pay of the industries.It is commonin manycountriesfor industriesto payhigher
ratesthanhouseholdusersbecauseindustriesobtainasavingsin economyof scaleatthe
municipalplant, comparedwith the costof small industrialtreatmentplantsdesignedfor
direct dischargeof high-qualityeffluent to rivers.

For thesevery restrictiveassumptions,the computedimpacton householdswould be similar
in bothsystems.At present,householdsin bothSevlievoandGomaOriahovitzapaylessthan
1.4 percent of income for wastewaterservice (including payments to the proposed
environmentalfund). At currentincomelevels,by theyear2010eachhouseholdwould have
to payan additional 20 percentof their incometo repay the capital loan, aswell asoperate
the proposedtreatmentfacilities.
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Table 2

Estimated Costs of Municipal Facilities, Yantra Basin Study

Component Sevlievo Gorna Oriahovitza

Estimated Cost, $US

Branch sewers and major
collector sewers

Wastewater treatment
plants

TOTALS

3,700,000 3,000,000

13,000,000 20,500,000

16,700,000 23,500,000

However,if salariesincreaseto replacepublicsubsidiesandexchangeratescometo reflect the
actual economicquality of living in Bulgaria, the equivalent$US incomesshould increaseby
at least 10 times overthenextfew years.By thisreasoning,householdswould thenbe able
to afford the cost of improved wastewaterservice.For quicker implementationof the two
systems,however,it maybenecessaryforthe centralgovernmenttosubsidizeaportionof the
initial capital costs.
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Chapter 3

SAJO-HERNADRIVER BASIN IN HUNGARY

3.1 Background

The Sajo-Hernadbasinis locatedin Borsod-Abauj-ZemplenCounty in northeasternHungary
andcontainsthe secondlargestmunicipality in Hungary,Miskolc (populationapproximately
200,000of the basin’s740,000)as well asaconcentrationof heavyindustry.The SajoRiver
systemis composedof threemain subbasinswith a total areaof 4,214km2, comprisingthe
main Sajo River stem,the Bodva River, andthe HernadRiver (Figure 3).

The main drinking waterresourcesarelocatedin the karstic limestoneformationslying due
westof Miskolc (andproviding abouthalf of the city’s watersupply;andin thealluvial aquifers
underlying the Sajo-HernadRiver systemwith the most productive areasoccurring at the
confluenceof the SajoandHemadrivers, andattheconfluenceof the Bodva andSajorivers.

The majorpopulationsettlementsarelocatedin the mainSajovalley, whichcontainsMiskolc,
the main urban center;as well as the industrial towns of Kazincbarcika,Ozd, Tiszaujvaros,
Sajoszentpeter,andPutnok.More or lesscontinuoussettlementoccursfrom Miskolc to Ozd,
with the major industrialconcentrationsat Miskoic (steel,ore refinery, paper,andmechanical
equipment manufacturers); Kazincbarcika (chemical and fertilizer complex, electric power
station); andOzd (steelmanufacturer).At the upper endof the Sajoarecoal mines, which
mainly are usedfor the electricgeneratingplant at Kazincbarcika.

The Hernad valley containstwo small towns (Szikszoand Encs) and numerousfarming
villages; the major industry is agriculture. In the lower Hernad valley lies the only major
industry, abeerbreweryat Bocs.

All threevalleys in the study area(Sajo, Bodva, andHemad) areexperiencinghigh levelsof
unemployment,for slightly differing reasons.In the main Sajovalley, the generalreduction
in industrial activity hasled to many plant layoffs; the most critical wasthe shutdownof the
steel industry in the Ozd area, although Kazincbarcika and Miskoic were also hit hard. Coal
mining activity has also declined in the Ozd-Putnok area, dueto reduceddemandin the
industrial sector.

The economicdownturn hasaffectedpopulationgrowth ratesaswell. In thepastfew years,
thereappearsto havebeenanet outmigration.Miskolc, for example,haslost an estimated
3 percent of its population,while surrounding suburban municipalities have grown. The total
populationdecreasefor the greaterMiskolc regionsince 1980 is approximately1 percent.

13



POLAND

Figure 3
Map of the Sajo-Hernad Basin Study Area

-N-
YUGOSLAVIA

ROMANIA

SLOVAKIA
STUDY
AREA

is. is i



3.2 Water Quality Conditions

Surfacewater quality in the Sajo basin has beenregularly sampledand analyzedfor 25
parameterssinceat least1968. Thesedatahavebeenobtainedat 15 samplingpoints in the
basinplus 2 pointsalongthe TiszaRiverupstream,anddownstreamfrom its confluencewith
the Sajo River. Since1989, heavymetalconcentrationsfor nineparametersalsohavebeen
determined.Basedon analysesof thesedata,severalobservationsmaybe made:

• Dissolvedoxygen (DO) levelshaverisenconsistentlyoverthe past10 years,evidence
of improving waterquality.

• Nitrate (NO3) concentrationsareconsistentlyhigherthanacceptablefordrinking water
andirrigation andarethereforeacauseof concern.

• Fecalcoliform (FC) levelsarefrequently abovethe acceptablelevel (1,000 FC/100
ml) for crop irrigation water, especiallyin upstreamreachesof severalstreams.

• Chemicaloxygendemand(COD) concentrationshavetendedto decreasewith time,
with the mostdramaticdecreasesoccurring alongthe whole length of the Sajo and
belowthe DimagMetallurgicalWorks in 1991 on Szinva Creek.

• Concentrationsof heavymetalsin streamsbelowOzd, Kaziricbarcika,andDiosgyor
showgreatreductionsince 1989, in mostcasesto levelsbelowthoserecommended
in the World Health Organization’sguidelines.

• Total dissolvedsolids (TDSs) in irrigation water must be held at or below certain
concentrationsto maintain soil productivity. TDS concentrationsat most sampling
stationsin the basinhaveheldatlevels abovethe point thatWHO deemssuitablefor
cropirrigation (450 mg/L). However,concentrationsaregenerallylessthantheWHO
guidelinelevel for drinking water (1,000 mg/L).

• Sodium(Na) concentrationsmustbe maintainedat low levelsto protectplant life. All
stationsreportedgood to excellentlevels of sodium.

3.3 Wastewater Emissions

3.3.1 Municipal Emissions

In the Sajo River basin, there are 15 municipal wastewatertreatment plants serving
approximately290,000people.Thepercentageof municipalpopulationservedby sewerage
systemsvariesconsiderably,from ahigh of 83 percentin Miskolc to a low of 9.4 percentin
Szikszo.

Wastewaterflows into municipal plantshavebeenreducedan averageof 15 percentsince
1990 due both to a reduction in industrial dischargesand to reducedresidential water
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consumption.As a result, municipal plantswithin the basin arenow performingwithin their
designlimits.

3.3.2 Industrial Emissions

The Sajovalley is oneof the most heavily industrializedareasin Hungary. Industriesthere
includeiron andsteelworks,metalfinishing, cementandconcretepanelproduction,power,
glassmaking,and chemical manufacturing.Recentpolitical changesand the subsequent
economicslowdown in the EasternBloc had asignificant impact on the area’s industries.
Production levels, particularly in the steelindustry, fell drasticallydue to marketchanges.
Thesechangesalsosignificantly affectedsurfacewaterquality. Review of availablein-stream
water quality datafrom 1989 to 1991 indicatesadramaticimprovementin the quality of the
Sajothatcanonly beattributedto thefall in Industrialproduction.Evidenceshowsthatsimilar
changesin Slovakindustrieshavealsohadapositiveimpacton the waterquality in the Sajo,
which hasalmost 60 percentof its tributaryareain Slovakia.

Theindustriesin the study areawifi continueto experiencemanychangesin the comingyears
to adjust to new market realities. However, it appearsthat production levels now have
stabilizedattheir reducedlevel. Wastewatervolumeshavealsobeenreducedandstabilized.
Industriesoperatingin the Sajovalley arealreadyequippedwith wastewatertreatmentplants
of generally good design. In somecases,thetreatmentplantsareworking significantly below
capacity. Becauseof thesefactors, control of industrial wastewater point sourcesdoesnot
appearto be of high priority in the Sajo valley comparedwith othersources.

Although industrialwastewaterpointsourcesaremanageable,the largenumberof solid-waste
and hazardous-wastesites in the basinare apotentially significant industrial wasteproblem.
Dataarebeingcollectedundernewprogramsfor Hungarybut arelimited. A very high priority
for the Sajobasinis documentationof the extentof this type of pollution.

Nitrate levels in drinking water remaina constantproblemand concernin the Sajovalley,
althoughin-streamwaterqualitydatafrom 1989 to 1991showsignificantreductionin nitrate
levels everyyear. The closing of the fertilizer industry in the Sajovalley, aswell as the drop
in fertilizer usedueto lifting of fertilizer subsidies,accountfor thesereductions.

3.4 Institutional and Financial Conditions

3.4.1 SectorOrganization

Hungary’s water supply andwastewatersectoris undergoing significantchanges,primarily as S
a result of the decentralization of service delivery functions and of the service pricing policies S
adopted by the centralgovernment. The main organizationalchangein the sectoris the
transfer of water and sewer assets from the state-owned authorities to the individual municipal S
governments.In thepast,Hungary’swatersupply andseweragesystemnetworkswere built U
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by municipal governmentsbut werethenturned overto waterworks authoritiesto operate.
Thesemunicipal assetsthenbecameassetsof the stateauthorities.Now, new legislationon
municipalproperty transfermandatesa returnof watersupply andseweragesystemfacilities
to the municipal governments.This legislationhashadtheeffect of breakingup the regional
andcounty waterworksauthoritiesbecausemanymunicipalitieswant to establishtheir own
waterenterprises,or atleastnegotiatenewrelationshipswith the waterworksauthorities.For
the majority of municipalities, however, the water andsewersystemswifi continueto be
managedby the local waterworks authoritiesundercontract.

The shifting organizational structureof local waterauthoritieshasbeenkeenly felt in the Sajo
area,wherethe institutionalstructureissomewhatmorecomplexthanusual.There,waterand
wastewater services are delivered by three different entities: the Miskolc WaterBoard (for the
greaterMiskolc area),the Borsod-Abauj-ZemplenCountyWaterWorksCompany(BAZ Co.),
and the North HungarianRegionalWaterWorks Authority (ERV). ERV was mandatedto
developbulk watersupply (selling to Miskolc andto BAZ Co. to supplementthe latterentities’
own watersources)andalsoto servemajor industriesin the Sajo. BAZ Co. wasestablished
to servethe smallertowns andvfflages in the area.

The centralgovernmenthasallowedwater andsewerageprices to rise over the past three
yearsto a level of “full” costrecovery. This figure is somewhatelusive; whethercapitalcosts
havebeenrecoveredis almostunknowablegiventhe complicatedsystemof capitalfinancing,
which incorporatesmultiple direct and indirect subsidies.In any event, water ratesin the
region haverisenenormouslyduring thepastthreeyearsandnow equalthe pricesfoundin
other partsof Europeand in the United States. Hungariansare paying roughly 1.5 to 2
percentof total householdincomefor waterandwastewaterservices,much morethanany
country within the Organization for Economic Cooperation and Development (OECD).

3.4.2 Capital Investment Financing

The capitalfinancingsystememployedin Hungaryis complicatedandunique.Although some
variationsto the model persist, in generalcapital financing is arranged by local municipal
governmentsThe municipality assemblesfunding from threemain sources:

• a collection of centralgovernmentgrantprograms;

• municipal budgetfunds (the largestshareof which derivesfrom centralgovernment
transfersandsharedtaxes);and

• contributions from the project beneficiaries via participation in a “civil works
association”formed specifically to raisefunds.

Tariffs will be setby the municipalities.Although operatingsubsidiesarebeingphasedout of
the system,capital grantswill continueto be made.
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3.5 Priorities for Water Pollution Control

The rapid decline in industrial activity in the Sajo valley andthe decreasein agricultural
fertilizer application in the Hernad valley has led to generally improved water quality
throughouttheSajo-Hemadbasin.In-streamwaterquality datashowdramaticimprovements
in mostparameters.In addition, the decreasein municipal waterconsumption(due both to
lessenedeconomicactivity andmuch higherwatertariffs) haslowereddemandon municipal
watersupplyandwastewatertreatmentfacilities. A numberof problemsremain,especiallyin
ten-nsof threatsto drinking watersources.Thesethreatsare causedprimarily by insufficient
municipal seweragecoveragein certainareas,the landapplicationof unstabiizedsludgefrom
the Miskolc wastewatertreatmentplant (WWTP), industrialdischarges, the overloaded Szikszo
WWTP, andthe existenceof numerouswaste dumps (including solid waste, hazardous waste,
sewagelagoons,andsludgedeposits)thatarepoorlymonitored.In addition,nonpointsources
from agricultural operationsIn the areapose potential threats,but theseare not yet well
documented.

On the basisof the assessmentof currentwastewaterpollution problemsin the Sajo-Hemad
basin,the WASH teamidentified sevenpotentialprojects (seeFigure B.6 in Appendix B).
Theseprojectswereclassifiedin termsof size andseverityof healthandenvironmentalimpact,
availability of technicalsolutions, andfinancial feasibility. In consultationwith government
officials, furtherprefeasibiitywork wastargetedto the highest-priority project—protectionof
the aquifer lying at the confluence of the Sajo and Hernad Rivers. The principal health
concernis the contaminationof the groundwateraquifier by wastewaterthat has adirect
interfacewith the sourceof the area’spotablewater.

3.6 Prefeasibility Study

3.6.1 Service Areasand Conditions
U

The WASH team has defined a comprehensive,phased effort to protect the critical
groundwaterresourcesof the Sajo-Hernadconfluence.The overall projectareaincludesthe
greaterMiskolc metropolitanregion. U

The alluvial aquifer underlying the Sajo-Hemad river system is the main target for the
proposed project, with the immediate vicinity of the main drinking water wells defined as a
groundwaterprotectionarea. 5

The natureof the threatto the area’skey groundwaterresourcesis several-fold: S

• A numberof unseweredcommunitieslie overandadjacentto thegroundwaterprotection
area (GPA). These communitiesare experiencing steady population growth even as
Miskolc City is losingpopulation.

• The Miskolc wastewater treatment plant discharges inadequately treated sewage into the S

Sajo as it skirts the GPA. The plant needs upgrading, including the completion of S
S
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secondarytreatment facilities now under construction, addition of more secondary
treatmentcapacityto meetthe needsof increasedseweragecoverage,andthe upgrading
of sludge processingandsludgemanagementfacilities.

• Thetown of Szikszoneedsits poorly functioning wastewatertreatmentplantreplacedand
seweragecoverageextendedto its unseweredareas.

• Miskolc requiresaprogramto improve industrialpretreatmentfor industriesdischarging
into the municipal sewersystem(bothto safeguardthe treatmentfacilities andto permit
sludge utilization in agriculture).

• A major brewery adjacent to the groundwater protection area will likely requireupgrading
of its wastewatertreatmentfacilities. Additionally, anearlyabandonedindustrialsitewithin
the GPA wifi require somehazardouswastecleanup.

• More than 90 potential sites of groundwatercontamination(wastedumps, lagoons,
livestockcompounds,gravel, andsandpits) havebeenidentified but not analyzed.

3.6.2 Project Components

The proposedproject hasbeendivided into threephasesbasedon priority ranking. Priority
phasinghasbeendeterminedby the severityof the problembeingcorrected,availability of
technicalsolutionsto the problem,andavailability of funding to undertakethe work. While
the overall programcould be undertakenasa single package,it is morereasonableto expect
thattheseparatecomponentswill likely beundertakeninstages,given thedecentralizednature
of wastewaterresponsibilitiesandfinancing in Hungary.

Phase1: Highest Priority

The following activities are most critical and can be undertakenimmediately. Technical
assistanceactivities (notably the industrial pretreatmentprogramnoted in Component1.3
below) should be considered high-priority candidates for donor grant funds now being
programmed.Miskolc mayserveasamodelfordevelopinganindustrialpretreatmentprogram
sincea wide rangeof industriesarelocatedwithin the city that contributeahigh proportion
of the municipal wastewater.

Thesethreecomponentsareaffordable,assumingthe continuedavailabilityof existingnational
grantprogramsandstablelevels of municipal revenue;however,asnotedin Section 3.6.3,
municipalitieswill also needaccessto long-term credit to finance the project.

Component 1.1: Extending seweragecoverageto 10 unseweredmunicipalitiesinandnear
the groundwaterprotection target area including connection to Miskolc Wastewater
TreatmentPlant. (Total cost: $15.87million)
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Component 1.2: Institute a program to identify, remedy, and control groundwater
contamination from waste dump sites in groundwater protection area. (Total cost:

$725,000)

Component 1.3: Institute an industrial pretreatmentprogramfor the Miskolc sewerage
system. (Total cost: $200,000)

Phase2: High Priority

The following activities should be undertakenas soon as financing arrangementscan be
secured.Technicalassistanceactivities(notablytheimprovementsto operatingefficienciescited
in Component2.2 below) shouldbeconsideredhigh-priority candidatesfordonor grantfunds
now being programmed.

Expansionof the Miskolc WastewaterTreatmentPlantshould be affordableif agreementcan
be reachedto spreadthe costrecoveryamongthe facility’s current andfuture users.

Component2.1: Upgradeandexpandthe Miskolc WastewaterTreatmentPlantto meet
requirementsto the year2010, including expandingbiological treatmentcapacityand
upgradingthe sludgeprocessingsystem.(Total cost: $21.92million)

Component2.2: Improveoperatingefficienciesin watersupply andwastewateragencies,
including activities to increaseconnection rates, improve financial management,and
improve operationandmaintenanceperformance.(Total cost: $2.36 million)

Component2.3: Improvethe Borshod Brewerywastewaterdisposalsystem(ifiter field,
conveyance,treatment).(Total cost: $1.2 million)

Phase3: Lower Priority

The following activities have been ascribed less priority, primarily for financial reasons:they
haverelatively high unit costs (costper householdserved)andmay not be affordablein the
nearterm.

Component 3.1: Extendseweragecoverageto unseweredandpartially seweredareasof
Miskolc and suburbanmunicipalities. (Total cost: $19.15million)

Component 3.2: Reconstruct the Szikszo Wastewater Treatment Plant and extend
seweragecoverage.(Total cost: $4.72million)

Theprojectmaybe implementedas asinglepackageor asindividual components.Whilemost
of the project componentsare separateandmay be implementedindependentfrom one
another,someimportant linkagesexistbetweenthem. For example,unlessthe problemof
householdresistanceto hooking up to the sewersystemis overcome,investmentsin new
seweragenetworkswill be unproductive.In addition, investmentin new seweragenetworks
will alsorequireexpansionof the Miskolc plant beyondits currentcapacity.Furthermore,the



industrial pretreatmentprogram in Miskoic is neededto ensurethat the sludge from the
wastewatertreatmentplant can be used in landapplicationsin the area.

3.6.3 CostsandFinancial Considerations

Theproposedprogramis amixtureof technicalassistanceandcapitalinvestmentactivitiesthat
shouldbe phasedaccordingto priority. As notedabove,the financingforthe differentproject
componentswill likely comefrom differentsources.Assumptionsaboutfinancingsourcesare
basedon existing central governmentgrant programsand patternsof central-local fiscal
transfersandmunicipal revenues.Given that Hungary is going through a period of fiscal
turbulence(high centralgovernmentdeficits, lower thanexpectedrevenues,persistentlyhigh
inflation, andhigh marketinterestrates),theseassumptionsmaynot hold.

The following sectionsdiscussthe financing options for the technical assistanceandcapital
investmentcomponentsof the project.

TechnicalAssistanceComponents

Thetechnicalassistancecomponentsshouldbe funded with the assistanceof externaldonor
grant programs.In many cases,the proposedactivitiesfit into existing grantprogramwork
scopes. For example, assistancein managementimprovementsto the local water and
wastewateragencies(Component2.2) fits partiallywithin the proposed World Bank study for
the northern Hungarian region. Similarly, the assistancein waste dump remediation
(Component 1.2) follows up the current work beingdoneby the EC PHARE in wastesite
identification.

Capital InvestmentComponents

The investmentcomponentscan only be financedat presentby accessto multiple sources,
including centralgovernmentgrantsandloansto municipalities,aswell asdirect costrecovery
from serviceconsumers.The central governmenthasaset of grantprogramsin placethat,
whensupplementedby municipal borrowing, should makefeasiblethe investmentprojects
proposedin Phases1 and2.

The existingcentralgovernmentgrantprogramsarecomplexbut, in general,should be able
to fund 50 to 80 percentof the costsof newseweragesystemconstruction,basedon current
eligibility requirementsof the “targeted grants” program for municipalities. The smaller
municipalities, and those without seweragesystemsat present, qualify for the higher-
percentagegrants.In addition,competitivegrantprogramsareprovidedvia the environment
fund andwaterfunds, which canbe usedto supplementthe targetedgrantsprogram.

The balanceof the capital investment costs will have to be financed by loans to the
municipalitiesandpossiblyto the Miskolc WaterBoarditself. Initial discussionswith anumber
of the mayorsof the 10 municipalities lying in andnearthe groundwaterprotection area
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indicatethey would be willing to takeon loansfor seweragesystemconstructionandpledge
the amount of their sharedincometax revenuesfor repayment.

There is alsoaneedto financeseweragehookupsto households.At present,the cost of
connection is borne entirely by the individual households at a rate of 20,000 HUFper house.

Suchhigh costsdiscouragehouseholdsfrom connectingwith seweragenetworks.A program
to allow householdsto amortizethesecostsoveranextendedperiod of time (say five years)
should be examined.

Recovering the capital costs of upgrading the Miskolc WastewaterTreatment Plant
(Component2.1) involvesmoredifficult choices.it is unclearwhetheranycentralgovernment
grantprogramscanbeusedto fund partof thesecostssincewastewatertreatmentfacilities do
not automaticallyqualify for anytargetedgrantprogrambut insteadmustapply for them on
a competitivebasis.Without such aid, the burdenwould fall on either the municipalbudget
or consumersor both. Alternatively, werethe entirecostof upgradingthe treatmentplant to
be financedby a loanto the municipality, debtservice (principalplus interestover 15 years)
would consumeabout4 percentof total municipal spendingbasedon 1992 amounts.Partof
this debtobligation could be capitalizedin the tariff ratebase.However, tariffs aresohigh at
presentthat suchamoveshould only be contemplatedif the currentoperatingcostsof water
andsewerservicescanbe reduced.

Two additional obstaclesmustbeovercomein financingthe project’scapitalinvestments.First,
no channelsexistfor providing long-termloansto municipalitiesfor infrastructureinvestment.
While a communalbank is being proposed, it is not yet establishedandthe terms and
conditions for creating such a bank are unknown. Second, no establishedfunds exist for
projectpreparationstudies,which areneededto enablemunicipal governmentsto apply for
targetedgrantsandapproachlending agenciesfor supplementalloans.
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Chapter 4

ARGESRIVER BASIN IN ROMANIA

4.1 Background

The Arges River basin includes Bucharest,the capital city of Romania, (population 2.2
million), followed in sizeby thethreemunicipalitiesof Pitesti(population174,000),Cimpulung
(43,000), and Curtea de Arges (33,000). The total populationof the basinis about4 million,
of which 2.5 million areurban.

Industry providesabouthalfof totalemploymentin thebasin,with Bucharestaloneaccounting
for an estimated18 percentof nationalproduction. Industryalsodominateseconomicactivity
in the threesmallermunicipalities,andin Oltenitaatthe mouthof the Arges on the Danube.
Principal featuresof the basin are shown on the location plan in Figure 4. Many water-
resourcescontrol projectshavebeendevelopedfor hydropower,watersupply, irrigation and
flood control; as a result, streamflows in the basinare highly regulatedandcontrolled. An
estimated90 to 95 percentof the urbanpopulation is servedby public watersupply systems.
Public health statisticsindicatelow infant mortality and a low incidence of gastrointestinal
disease;a relatively high incidence of hepatitiscould be partly attributed to exposureto
wastewater.

The averageannualstreamflow of the ArgesRiver is about65 cu m/sec,but largeseasonal
andyearly variationsoccur,.Underdrought conditions,the streamflows availablefor dilution
andassimilationof wastesarelimited. Thenaturallow streamflow normallystipulatedfor use
in pollution control planning(the minimummonthly flow exceededin 95 percentof the years)
is about900,000cmd, which is lessthanknownpoint-sourcewastewaterdischargesof about
2,100,000cmd within the Arges basin.

Reservoirsin the mountainsaugmentthe naturalstreamflows. At the Ogrezeniwatersupply
intake on the ArgesRiver servingBucharest,the regulatedstreamflow is about 1,200,000
cmd, while the known wastewaterdischargesupstreamfrom Ogrezeniamountto 300,000
cmd.

4.2 Water Quality Conditions

4.2.1 StreamWater Quality

The existing quality in 3,600 km of streamsin the Arges basin is classifiedas follows: 35
percentin CategoryI (drinking water); 29 percentin CategoryII (watercontactrecreationand
fishing); 14 percentin CategoryIII (irrigation andindustry);and22 percentaredegraded(not
meetingthe quality standardsfor CategoryIII).
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Industries place asignificant burden on surfacewater quality in the basin by discharging
organicsandnutrientsinto the municipal systemsaswell asdirectly to the rivers. Pollution is
worst in the Dimbovita River after the dischargeof untreatedwastewaterfrom Bucharest,
followed by the Dimbovnic River afterthe dischargeof industrialwastewatereffluent fromthe
ArpechimpetrochemicalcomplexnearPitesti. Additionally, organicpollution from Curteade
Argesiscausingeutrophicationin thewatersupply reservoirsservingPitesti,andtheBucharest
watersupplyintakeatOgrezeniis affectedby eutrophicationcausedby organicpollution from
Pitesti, Cimpulung, andCurteade Arges.

An extensiveamountof waterquality datawascollectedby the environmentalinspectorate
in Pitestiduring 1992: 7,630valuesfor32 water-qualityparametersat32 monitoringstations.
The data indicate that ammonialevels exceededthe CategoryI standardof 0.1 mg/L in
essentiallyall samples.Organicpollution (BOD andCOD) is seasonallyhigh, but dissolved-
oxygenlevelsaregenerallygoodexceptin the Dimbovnic River and the lower reachesof the
DimbovitaandArges. Testingfor heavymetals,toxins,andpesticideshasnot beenextensive,
andthereforeno conclusionson their existenceor prevalencein streamscanbe made,other
thanthe effectsfrom known industrial dischargescontaining heavymetals.Somethreatsto
healthfrom toxins is assumedbut cannotbe quantified.

Nitratelevelsaresufficiently high throughoutmuch of the basinto supportalgaegrowth and
occasionalalgaeblooms.Phosphateandotherformsof phosphorusappearto be the limiting
nutrient for algaegrowth, ratherthan formsof carbonor nitrogen;reduction in phosphorus
emissions from industry and municipalities should therefore be a priority to reduce
eutrophication.

4.2.2 Groundwater Quality

Deep,confinedaquifershaving good waterquality have beendevelopedfor watersupplies
for Bucharest,Gaiesti, Colibasi,Topoloveni, andvariousindustries.However, an estimated
1 million peoplein rural areasuseshallowhand-dugwells in the surface(or phreatic)aquifer,
which is usually contaminatedby nitrates, often in the range of 50 to 300 mg/L.

Basedon the resultsof a monthly samplingprogramcovering99 wells in the phreaticaquifer
within theareaof the Danubeplain downstreamfrom Pitesti,drinking waterlimits for nitrates,
COD, andphosphatesarefrequently exceeded.The levels of chlorides, sulfates,ammonia,
phenols,andtotal dissolvedsolidsalsoaretoo high in certainlocations,dueto local pollution
sources.

Although not a focus of this report, theneedis apparentfor a rural watersupply project to
provide water from the deeper aquifers.

Groundwaterinfiltration to riverswithin the Danubeplain is apparentlynegligible, and thus the
concentrationsof pollutantsm groundwaterdo not affectthe feasibility of projectsto reduce
eutrophicationandsurfacewaterpollution.
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4.3 Wastewater Emissions

4.3.1 Municipal Emissions

Datafor 1991 on wastewaterflow areavailablefor 400 dischargersin the Arges basin,and
datafor 1992on wastewaterflow andquality areavailablefor 72 majordischargers.Thetotal
municipal wastewaterdischarge in the area is about 2 million cmd, of which Bucharest
accountsfor 88 percent.Pitesti, Cimpulung,andCurteade Arges accountfor an additional
10 percent. Within the four largest municipalities, industry producesabout half of the
municipal wastewater.In generalthe effluentfrom the municipal treatmentplantsis of poor
quality, and contains excessiveamounts of organic pollution, indicative of substandard
operation, insufficient capacity,or incompleteconstructionof facilities.

4.3.2 Industrial Emissions

Direct industrialdischargesto rivers amountto 183,000cmdfrom 62 industries.Many of the
industrialwastewatertreatmentfacilitiesareaging,overloaded,andinneedof majorupgrading
or repair,althoughthe expertisefor operationis available.The potentialrisk is largefor spills
andupsetsof pretreatmentprocesses.Thestorageof spentplating baths(particularly atthe
carfactories)andinadequatedisposalof metal-containingsludgesincreasethe probability of
uncontrolleddischargesof metals and cyanidesinto waterwaysand municipal wastewater
systems.

Protectionof the Bucharestwatersupply intake at Ogrezeniagainstalgaeblooms will most
probably require a reductionin phosphateemissions.Phosphatescanbeconsumedandsettle
out in reservoirs on the Arges before reaching Ogrezeni, which could mask the effect of other
largesourcesof phosphatesfrom agriculturalrunoff or feedlots.However, it is significantthat
the known point-sourceemissionsare large comparedwith the averagephosphateload
measuredin the Arges River nearOgrezeniof about 100 kg/day during 1992.

4.4 Institutional and Financial Conditions

4.4.1 Sector Organization

Although legislationon waterpollution control wasfirst enactedin 1973, rapidchangeshave
occurred since 1989 and are ongoing in Romania. The Ministry of Environment was U
establishedin 1991 with broadjurisdiction for environmentalmanagement;it hasnow been
incorporatedinto the Ministry of Waters,ForestsandEnvironmentalProtection.The new S
ministry includesApele Romane(the RomanianWatersAuthority), which is responsiblefor
waterresourcesmanagement,including waterquality. Adoptionof anew environmentallaw U
is expectedby mid-1993, andanew waterlaw is in preparation.The new waterlaw would



establish14 river basinauthorities (including the Argesbasin),which would imposecharges
for raw waterextractionsandcollect feesandfinesfor dischargingwastewater.

The environmentalinspectoratein Pitesti monitors andtests the quality of streamsand
wastewateremissions,grantsdischargepermits, andreviewsenvironmentalassessmentsof
proposedprojects.The ArgesRiver Basin WaterAuthority is financially self-sufficient from
tariffs on water suppliesandfines on excessivewithdrawals,or wastewaterdischargesthat
exceedquality standards;under the plannedlegislation, the water authority will becomea
semi-autonomousoperatingagency.Currently, tariffs andfines aretoo low to bring about
improvedpollution control by industries.

Municipal enterprisesoperatethe area’smunicipal wastewatertreatmentplants, as well as
providing watersupply, heat,hot water,andsolid-wastecollection.Themunicipalenterprises
are financially self-sufficient, but revenues are only enough to cover operation and
maintenancecosts.Undercurrentcircumstances,the enterprisesareexpectedto raisesufficient
revenuesto covercapital investmentsin improvedtreatmentfacilities, but it is apparentfrom
the analysisdetailedbelow that domesticand industrial customerscannot afford to repay
significantcapitalinvestments.The municipalitiesseldomimposefines on excessivepollution
by industry,eventhoughtheythemselvesarerequiredto payfinesto theriverbasinauthority.

4.4.2 Capital Investment Financing

In general, sourcesof financing for wastewatertreatmentprojects in the Arges basin in
Romania are extremelylimited. Industrial productionhasdeclinedsubstantiallysince 1989,
and industries arein too precariousan economicposition to finance improvedwastewater
treatment.Capitalfundsfor municipal works, formerly obtainedfromthe centralgovernment,
are very limited. At the recentrapid ratesof inflation, municipal tariffs cannotkeeppaceto
coverincreasedlaborandmaterialscosts,let aloneprovidefundsfor improvements.Current
interest ratesof 70 percentper yearprecludelocal long-term borrowing, and could block the

on-loaning of funds borrowed by the central governmentfrom internationaldonors. An
environmentalfund is to be establishedunderthe draft waterlaw, but until taxes,fines, and
feescanbe legally assessedandretainedatthe local level, self-financingby municipalitieswill
not provide sufficientfunds.

4.5 PriorIties for Water Pollution Control

Completion of the Bucharestwastewatertreatmentplant and improved treatmentfor the
Arpechimpetrochemicalcomplexareobvioushigh-priority needsto improveenvironmental
conditionsin the ArgesbasinandtheDanube,buttheyarebeingstudiedby others;therefore,
WASH did not conduct prefeasibiity studies of these problems. Specifically, central
governmentfunding ofthe Bucharestplanthascontinueddespitecurrenteconomicconditions,
andarelatedWorld Bank-sponsoredwaterandwastewaterplanningstudyis aboutto begin.
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TreatmentproblemsatArpechimhavebeenstudiedby Romania’sEngineeringandResearch
Institute on the Environment(ICIM), andtechnicalassistancein wasteminimization is to be
sponsoredbyUSAID. OtherUSAID-sponsoredstudiesarealsounder-waytodeterminewhich
refineriesare the most efficient in EasternEurope andshould be retained. Productionat
Arpechimwasat 60 percentof capacityin February1992, andat 30 percentof capacityin
October1992; thus, it would be risky to build improvedtreatmentfacilities in the nearterm.

Improvedwastewatertreatmentplantsin Pitesti,Cimpulung,andCurteade Argesto protect
the watersuppliesfor BucharestandPitestiarethe next-highestpriority projectsin the basin.
Consequently,thesearethe areason which the WASH prefeasibiitystudiesfocused.The
Dacia carfactory in Colibasicontributesto eutrophicationandpossibleheavymetals(due to
chemicalspills) that affect watersupplies,but it hasthe expertiseandrevenuesto improveits
treatmentwithout foreign technicalassistanceor loans.Othercontributorsof pollution in the
upper Arges basin, such as the municipalities of Colibasi and Topoloveni, are small in
comparison.As aresult, andin consultationwith local andministry officials, it wasconcluded
thatthe WASH prefeasibiitystudiesshould encompassthewastewatermanagementneedsof
the three municipalitiesof Pitesti, Cimpulung, andCurteade Arges.

4.6 Prefeasibility Studies

4.6.1 Service Areas andConditions

Possiblechangesin the limits of the existing serviceareasfor the threemunicipal treatment
plantshavebeenconsidered,primarily for the Pitestiplant.It hasbeenconcluded,however,
that for economic,technical, andpolitical reasons,the existingserviceareasshould not be
greatly enlarged,exceptto accommodateexpectedincreasesin population.

Two planninghorizonsforflow andpopulationprojectionshavebeenadoptedherein:theyear
2000 for PhaseI improvementsand theyear2010 for PhaseII improvements.In addition,
immediateimprovementshavebeendefined.The two planninghorizonshavebeenselected
to allow considerationof stagedor phasedconstruction, with initial constructionto provide
facilitiessizedto handlethe projectedflows in the year2000; optionson staginghavebeen
consideredto minimizethe totalpresent-worthcostoverthe planningperiodto theyear2010.
Previousstudiesandreadilyavailabledatahavebeenusedin theprojectionsof populationand
wastewaterflow, which are summarized in Table B.7 in Appendix B. 5

Flow andcost allowanceshavebeenmadeto extendlocal seweragesystemson pacewith
population growth,suchthat95 percentof the populationof Pitestiwill be servedby theyear
2010,alongwith 90 percentof thepopulationsof CimpulungandCurteadeArges. Industrial
productionha~beenassumedto recoverandresumeits long-term growth trend by theyear 5
2000. Industrial flows will account for about one-third of the totalprojectedflow ateachof the
plantsin the year2010, andinfiltration will accountfor 20 to 30 percentof total flow.

S
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Percapitaflow allowances,including unmeteredpublic usefor hot waterandheat, are high
(typically 400 to 500 L/capita/day) comparedwith those for domestic use in Western
countries.Thesehigh flow allowancesfor domesticusehavebeenretainedbecauseof the
majorcostsanddifficulties expectedin changingfrom thepresentsystemof meteringwater
for blocks of apartmentbuildings, to asystemin which customersin individual apartments
would be meteredandbilled for both cold andhot water.

4.6.2 Project Components

Capitalinvestmentsrequiredin the immediatephaseandPhasesI andII havebeenestimated
for thefacilities required,which includeextensionof seweragesystems;inspectionvia remote
cameraand rehabilitation of sewersto reducegroundwaterinfiltration; rehabilitation and
expansionof existingsecondarytreatmentplants; major rehabilitationand improvementin
sludge processing; and, in the caseof Pitesti, the provision of nitrification/denitrification
treatmentprocessesby the year2000. Reductionof phosphatesin the treatedeffluent from
Cimpulung and Curtea de Argeswould be accomplished primarilyby improving the operation
of secondarytreatmentfacilities. Thecomponentsof theproposedimprovementsforthethree
communitiesareitemizedin TablesB.8 through B.10 in Appendix B.

Improvementsin industrial wastewaterpretreatmentandin minimization of wastescreatedin
industrial processesarealso required.Theseimprovementsareneededin orderto reducethe
pollution loads on the municipal plants, to protectthe biological treatmentprocessesatthe
municipal plants from toxic industrial wastes, and to reduceheavy metalsin the municipal
sludgethatmightpreventagriculturalreuse.Theprimaryrequirementsfor the majorindustrial
dischargersin the three communitiesare summarizedin Tables B.11 through B.13 in
Appendix B.

4.6.3 CostsandFinancial Considerations

The total estimated capital costsof the proposedprojectaresummarizedin Table3. Costsfor
industrial facilities have not beenestimatedat this prefeasibiitylevel, since the wastewater
flows and loads may changesignificantly as a result of waste minimization and industrial
processchanges.

Of this total capital cost, an estimated88 percent is neededfor Pitesti, 2 percent for
Cimpulung,and10 percentfor Curteade Arges. Costsfor CimpulungandCurteade Arges
would increasesubstantiallyif nitrification/denitrification is found necessaryafter the year
2000; it hasbeenassumedthatthis will be unnecessary,however.

Annual costsof operationandmaintenancewill increaseaboveexistinglevels;thesecostshave
beenestimatedusing current pricesfor labor, electricity, andmaterials.After the immediate
improvements,the total annualcostfor the threecommunitiesis estimatedat470million lei.
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Table 3

By the end of Phase II in the year 2010, the annual cost would increase to an estimated1,180
million lei. Pitesti would incur 84 percent of the total annual cost, Cimpulung 8 percent,and
Curteade Arges 8 percent.

The primary financial concernis whetherthe domesticusersof the wastewatersystemscan
afford to payfor improvementsto them.Theimpact on householdsin thethreecommunities
hasbeenestimatedbasedon an averagecurrentmonthly householdincome of $US 47, or
28,000 lei, and the following conservative set of financial assumptions:

• No subsidy is available from the central government.

• A direct loanfrom an international donor to a municipality, repaidover20 years,would
be chargedan interestrateof 12 percent.The municipality would repaythe loanin hard
currency (if available), and thus would pay amuch largeramount in inflated lei.

• Householdincomeswifi remainconstantto theyear2010, whencomputedin termsof
the current purchasingvaluesof the U.S. dollar and the Romanianleu. This is highly
unlikely, because household incomes will rise substantiallydue to increased wages as
governmentsubsidieson housing,food,andmanyotherconsumergoodsandservicesare
reduced.

• Continued disparity will exist between the market foreign exchange rate and the actual
economicquality of living in Romania.For example,current governmentsubsidiesin
essencemakethe averagehouseholdincome in Romania10 times its net value.As the
country’s economy movescloser to a true marketeconomy, however, subsidieswill,
theoretically,be proportionately replacedby increasedincomes.

• Cross-subsidiesfrom industry will bereduced.At present,industriespay atariff thatis five
to seventimesgreaterper cubicmeterof wastewaterthanthe tariff domestichouseholds
pay. (The higher rate industriespay was setindiscriminately, and probably waschosen
underthe assumptionthat theycanafford to paymorethanhouseholduserscan.)For
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Summary of Capital Costs, Arges Basin Prefeasibility Study

Construction Phase Estimated Capital Costs by Phase

Million $US Billion Lei

Immediate (needed in 1993) 5.207 3.124

Phase I (needed in year 2000) 18.001 10.801

Phase II (needed in year 2010) 7.640 4.583

TOTAL 30.848 18.508
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our analysis, therefore, the cross-subsidy has been cut in half in order to present
conservativeestimates,sinceno datawereavailableto the WASH teamasto howmuch
the cross-subsidieswill be reduced.

In addition,usingavailablestatistics,the impacton poorerhouseholdshasbeenconsidered:
the lowest one-thirdof householdsis estimatedto earnlessthan80 percentof the average
wage.

The analysisof financial impactsis summarizedin Table 4, in terms of the percentageof
household income required to pay for existing and improved wastewater service.

Table 4

Financial Impact of Wastewater Fees on Households in the Arges Basin

At present,householdsin the threecommunitiespaybetween0.6 percentand 1.6 percent
of their incomefor wastewaterservice.The percentagesshown in Table4 indicatethat in
PhaseII, beginning in the year2000, lower-incomehouseholdswould apparentlypay 10.1
percentof their income,or about6 timesthe percentageof incometheypay now. However,
if public subsidies are eliminated, incomesshould increaseby 10 times.By this reasoning,

Time Period Pitesti Cimpulung Curtea de
Arges

Fees in Percent of Income for

Average-Income Households

Existing conditions 1.3 0.6 1.6

Immediate improvements 2.8 1 .3 4.2

Phase 1(1993-2000) 7.1 2.8 5.6

Phase 11(2000-2010) 8.1 2.8 6.9

Fees in Percent of Income for

Low-Income Households

Existing conditions 1 .6 0.8 2.0

Immediate improvements 3.5 1 .7 5.2

Phase1(1993-2000) 8.9 3.5 7.0

Phase 11(2000-2010) 10.1 3.5 8.6

31



households should be able to pay for improved wastewaterservice, if free-market,
unsubsidizedsalariesandprices areachieved.
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Chapter 5

HORNAD RIVER BASIN IN SLOVAKIA

5.1 Background

The Hornadbasinis locatedin easternSlovakiaand includesall of the administrativedistricts
of Kosice, Presov,andSpisskaNovaVes (plus very small fractionsof PopradDistrict to the
west and Bardejov District to the northeast). The basin lies entirely within the region of the
Hornad-BodrogRiver BasinAuthority (seeFigure 5).

The HomadRiver systemis composedof two major subbasins(the main Hornadstemand
the TorysaRiver), andoneminor subbasin(the Hnilec River). Eachof the subbasinscontains
importanttributary systems.The HomadRiver basin hasan interior mountainclimate with
numerousclosedvalleys.The annualrainfall variesfrom about580 mm in the lower partof
the basinto about850mm in the upperparts.Thetemperaturevariesdramaticallyfrom the
river valley floor to the mountains.In Kosice, the temperaturerangesfrom about -3.6~Cin
Januaryto 19.6’C in July. In SpisskaNova Ves, it rangesfrom -5.8C to 17.3C.

The total population of the basin was 656,600 in 1991, with 60 percent of the total
concentrated in the six largestcities. Thelargestindustry in Kosice is the EastSlovakianIron
Works (VSZ), which is the largest steel complex in the country and the largestsingleemployer
in the eastern part of Slovakia.

The central region around Krompachy is dominatedby mining, ore processing,andcopper
smelting.The mainmetaloresarecopper,iron, andmercury.The oresarefairly complexand
not particularlyrich sothat aconsiderableamountof processingis required,producingahigh
volume of waste.The areahasbeenminedfor morethan400yearswith asignificantamount
of hazardouswasteore (especiallymercury)finding its way into the Homad Riverdunngthat
time.

Unemployment is quite highthroughout the region asthe industrial, mining, andagriculture
sectorsundergorestructuring.Most of the major industriesandagriculturalcooperativeshave
remainedunderstatecontrol; however,subsidieshavebeencut andthe work force reduced
in almost every enterprise. Kosice is experiencing growth in its service and retailing
establishments,which is takingup someof the slackfrom majorindustry layoffs. Thetown is
somewhatbufferedby its wide employmentbaseand the presenceof amajor university and
governmental offices.
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5.2 Water Quality Conditions

The Homadbasin is rich in waterresourcesbut, becauseof contaminationproblemsin the
main settledareas,much of the drinking watersupply hasto be brought in from outsidethe
basin.

The upper Torysa is targetedfor expansionas a main supply source in the basin with
constructionof areservoirat Tichiny Creek(currently asurfacewaterintakefor Presov).The
upperHornadaboveSpisskaNovaVesin the SlovenskyRaj is alsoahighly productivearea;
however,itsdesignationasanationalparkcomplicatesdevelopmentof waterresourceswithin
its borders.

The areabelowKosice is rich in groundwater(from an aquifer fed by theHornadandTorysa),
but it is notusedfor municipalwatersupplybecauseof high levelsof nitrates(from agriculture
andsewagecontamination),aswell as high levelsof naturally occurring chloride. Currently
this areais only usedfor well watersupply for the VSZ plant.

The areabelowPresovalongthe Torysais alsorich in groundwaterresources,but high levels
of nitratesaswell asnaturally occurringiron andmanganesemakeit unsuitablefor drinking
water. Many of the previously usedbankfiltered wells havenow beenshut down.

Surfacewater quality in the Hornad basin has beendeterminedsince 1985 by meansof
monthly samplestakenby the Bodrog-HornadRiver BasinAuthority at 31 samplingpoints.
At eachsamplingpoint, 24 parametersaremeasuredto establishthestreamclassification.Also
since1985, the contentof heavymetalsin surfacewaterandsedimentshasbeenmonitored
at 7 samplingpoints.

Frominspectionof waterqualityprofile datain theHomad,the Hnilec, andthe Torysarivers,
therehasbeenno significant changein water quality during the 1985-1990period.

Severalobservationsmaybemadefromthedatawith referenceto World HealthOrganization
water-qualityguidelines:

• Nitrate (NO3) concentrationsexceedthe maximumallowable level of 10 mg/L for
drinking waterat all samplingpointsexceptonepoint (damat waterreservoir).

• Coliform levels greatly exceedthe 10/100 ml standardat all samplingpoints. The
highestlevels, indicating the greatestdangerto public health, are at threesampling
points, onebelowKosice, onebelowSpisskaNovaVes,andonebelow Presov.This
condition appearsto reflect the dischargeof raw andinadequatelytreatedsewageand
animal waste into the rivers.

• The waterin the reachesof the Homad andHnilec rivers upstreamfrom the Ruzin
Reservoir show high concentrationsof heavy metals. Water quality leaving the
reservoir is little better. Heavy metal levels are above allowable limits at almost all
samplingpoints.Significantincreasesin concentrationsof chromium,copper,mercury,
nickel, lead, andzinc appearbelow RudnanyandKrompachy.
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5.3 Wastewater Emissions

5.3.1 MunIcipal Emissions

Approximately59 percentof the Homadbasin’sinhabitantsareconnectedto awastewater
collectionsystem.Thebasinhas12 municipalwastewatertreatmentplants; 6 of the plantsare
quite small, servinga total of 5,000 inhabitants.The six largesystemsservemunicipalities
within the basinthathaveacombinedpopulationof 359,400persons,or approximately55
percentof the populationof the basin.Thesesix municipalitiesareKosice, Presov,Spisska
Nova Ves, Levoca, Sabinov,andLipany.

Thepercentageof municipalpopulationservedby the seweragesystemsof thesecitiesranges
from 79 percentin Sabinovto 100percentin Levoca.In eachof the six cities,the percentage
of industrialwastewaterflow enteringtheWWTPsrangesfrom 9 to 53 percent,muchof which
receiveslittle or no pretreatment.

The EastSlovakianWaterWorks Authority (VVAK) operatesall of the municipalWWTPsin
the basin andis alsoresponsiblefor upgradingexisting facilities andconstructingnew ones.

5.3.2 Industrial Emissions

The recent political changesand subsequenteconomicslowdown in Central andEastern 1
Europe has had a significant impact on the industries of this area. Production levels,
particularly in the mining industry, havefallen drastically.However, the VSZ iron works at
Kosiceis working at almost70 percentof its capacityandappearsto be in good fiscal health. 5

The basin’sindustrialplantshavewastewatertreatmentfacilitiesthatgenerallyperformwell in S
terms of effluent quality. The recentdrop in industrial productionhasresultedin aparallel S
drop in emissionsand, therefore,hasimproved the control of point sources.Although the U
wastewaterpoint sourcesare manageable,the basin hasa largenumberof solid-wasteand U
hazardous-wastesitesthatpotentially poseagreatenvironmentalrisk. The availabledataon U
priority pollutants—particularlytoxic organics—arevery limited in all media,including stream U
flows, industrial and municipal point emissions, groundwater, soils, and sediments. a
Contamination of surfaceandgroundwaterby mercuryandother heavy metalsis already a
documentedto some extent, but many other priority pollutants may be present at a
unacceptablelevels in all media.A veryhigh priority for the Homadbasin is documentation S
of the extentof this typeof pollution. S

Major industrial waterpollution problemsin the basin includethe following: :
• Long-term heavy metal contamination(especiallyfrom mercury) in the Homad River

stretchingfrom the Rudnanymine areathroughKrompachyto the Ruzin Reservoir;

• Current heavy-metalcontamination(from arsenic,copper,andzinc) from air andwater
emissionsof the Kovohuty coppersmelterat Krompachy;
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• Heavy-metal-bearingsludge lagoons adjacentto the two main mines (Rudnany and
Slovinky) andat the Krompachymunicipal wastedump (storingwastefrom the copper
smelterandSEZ electricalworks at Krompachy);

• Phenolicwastewaterfrom the VSZ plant atKosice (now treatedatthe overloadedKosice
municipal wastewatertreatmentplant); and

• Heavy loads from food processingindustriesthatusemunicipal systemsin SpisskaNova
Ves, Levoca, and Presov.

5.4 Institutional and Financial Conditions

5.4.1 SectorOrganization

At present, the water and wastewater sector in Slovakia remains highly centralized, although
responsibility is shared among several different ministriesandauthorities. The main ministries
are the Ministry of Environment and the Ministry of Soil Management, formerly the Ministry
of Forestsand Water. The MOEis relatively new and is gradually taking over authority at the
local level for monitoringwaterquality, settingfines, andgrantingpollutionpermits—functions
previouslyperformedentirely by the river basinauthorities.The river basinauthorities,which
areunder the jurisdiction of the MSM, remainresponsiblefor water resourcemanagement,
developmentof bulk watersupplies,andcollectionof water-use(severance)feesandpollution
fees.Thedelivery of waterandsewerageservicesis vestedin regionalwaterworksauthorities
(also underthe MSM), which provide watersupply andwastewaterservicesto communities
and industrieson amonopoly basis.

The Hornad basin falls under the jurisdiction of the Bodrog-Hornad River basin Authority

(PBaH), with local water and sewer services provided by the VVAK.

Although decentralization in water and waste service delivery at the local level has been

discussed often, the past system continues in which the regional water works authorities
manage these services. Water and sewer rates are still set uniformly across Slovakia (by the
MSM) and are currently at levels below full cost recovery, although rates were raised
substantially in January 1993.

5.4.2 Capital Investment Financing

Slovakia’swater andwastewatersectoris highly subsidized,both for operatingexpenditures
and capital investment.Although detailedfigures have not yet beenmadeavailableto the
WASH team, the central government provided operating subsidies amounting to about 200
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million Kcs (crowns)” in 1992. Of this total, about150 million Kcs, or 75 percent,went to
the VVAK. TheMSM is proposingto raisetariffs in 1993 to reducethisoperatinggap,but still
anticipates the operating subsidy requirement will reach150 million Kcs in 1993.

Capital investment flows into the sector by two principal ways: the Environmental Protection
Fund (which is controlled by the MOE) and capital grants to the regional water works

authorities.Bothof thesesourcesarehighly dependenton annualbudgetappropriationsfrom
the central government and are in considerable flux. TheMSM providedabout700million Kcs
to regionalwaterworksauthoritiesin 1992andproposesalmostdoubling thatamountto 1.3
billion Kcs in 1993. On theother hand, the EnvironmentalProtectionFund is likely to drop
from its 1992 amount of 1.46 billion Kcs to an uncertainamountin 1993. (At this time, it is
difficult to say with any certainty just what investment levels are likely to be, because the
Slovak Republic is undergoing substantial revamping of its overall revenuebase.) With the
restructuring of the regional water works authorities, however, it is likely that the
Environmental Protection Fund will becomethe main source of capital investment funds for
the sector.

The Environmental Protection Fund is capitalized by pollution fees and fines as well as by
direct budgetary support from the central government. Indeed, in 1992, about 65 percent of
thefund’s revenuescamefrom the centralbudget,whilethe remainderderivedfrom amixture
of pollution fees,water-usetaxes(severancetaxes),andfines. Thebulk of thefeesoriginate
from water-use and water pollution fees—about 30 percent of the total.

One of the main problems with the current system of capital investment financing is that the
“demand” for funds is about 10 times greaterthan the supply, based on grant applications
received by the EnvironmentalProtectionFund. However, becausetheseapplicationsarefor
free grant resources,parties who are not especially needy may apply, making it difficult to
know what the level of real need is. A second problem with the current systemis that grant
funds are rationed in such a manner that construction of new facilities is spread over a number
of years. The WWTPatPresov,for example,hasbeenunder construction for 15 years. Such

practices are incredibly wasteful, running up final costs and delaying the benefit of the
investmentstream.

5.5 Priorities for Water Pollution Control

Two overriding issues determine the potential for effective water-quality improvements in the
Homad basin. The first is long-term contaminationfrom mining and ore processingin the
central part of the basin; the second is the poor state of municipal wastewater treatment in
every major town and city in the basin.

The long-term pollution from mining and ore processing waste in the area from Rudnany to U
the Ruzin Reservoir below Krompachy (mainly heavy metal sediments) has rendered this U

a
S

As of January1, 1993theCzechandSlovakcurrenciessplit In April 1993, theSlovakianmonetaryunit
wasrenamedtheSlovakcrown (Sk). While thisreport usesthefoiiner symbol,Kcs, all valuesgiven arecurrent.

38 5
S
S
S
S
U



stretch of the river unusablefor drinking water. The governmenthas adjustedto the
longstandingpollution by developingadrinking watersupply infrastructurethat moveswater
over long distances.This approachis costly andhasleft the areawith the highestcostsof
waterservicesin the country.

The poor performanceof municipal wastewatertreatmentaddsto the problemsof industrial
andminepollution. All municipalplantsin thebasinareoverloaded,andplantexpansionsand
replacementsare being constructedpiecemealat a slow pace.Part of the problem is that
realisticwater tariffs havenot yet beenintroducedso that thereis no financial incentive to
conserve.In addition, much of the industrial loading on municipal waste treatmentplantsin
the basincomesfrom agro-processingcompaniesthataresurviving (until now) the country’s
economicrestructuring.As aresult, therehasnot beenmuchreductionin industrialemissions
to municipal waste treatmentplants, though such reduction is common in surrounding
countries.

Onthe basisof the assessmentof currentwastewaterpollution problemsin theHomadbasin,
theWASH teamhasidentified ninepotentialprojects(seeFigureB. 12 in AppendixB). These
projectswere classifiedin terms of size and severity of health andenvironmentalimpact,
availability of technicalsolutionsandfinancial feasibility. In consultationwith both local and
nationalgovernmentofficials, further feasibility work wastargetedto the groupof Krompachy
waterpollution problems.

5.6 Prefeasibility Study

5.6.1 ServiceAreas and Conditions

The grouping of projects at Krompachy combines projects 3, 4, and 7 from the list in Figure
B.12. The problemto be addressedby the proposedproject is the improvement of water

quality in the HornadRiver from Krompachyto the Ruzin Reservoir.Both the river and the
reservoir are highly contaminatedwith heavymetals and untreatedsewage,which affect
downstream drinking water supplies for about 400,000 people. Contamination of the Homad
senouslythreatensbank-filteredwell suppliesdownstreamfrom Krompachyaswell.

The Ruzin Reservoir cannot be used as a source of drinking water becauseof its highly
contaminated state. In addition, it is reported to contain about 5 million m3 of sediments
contaminated with mercury, cadmium, nickel, and copper. As a result, drinking water for
Kosice mustbe imported from as far away as 140 km (the StarinaReservoir).

The most significant sources of water pollution in the proposed project area are as follows:

• The Kovohuty coppersmelterin Krompachy,which dischargescopperparticulates,
arsenic, and other contaminants into the air and water;

• The SEZelectricalcomponents plant, which discharges metal-bearing wastewater from
its galvanizingandelectroplatingoperations;
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• The municipal waste dump and lagoon along the Hornad River, which contains
uncontrolledwastefrom industries,Krompachy,andsix vifiages;

• The dischargeof untreatedmunicipal wastewaterfrom residencesand institutions
throughoutthe city into ditches andthe river; and

• Ore processingfacilities anda tailings pond at Slovinky.

VVAK plansto completeconstructionof the new municipal wastewatertreatmentplant and
the new main trunk sewerfor Krompachy.In addition, it hasbeenproposedto reconstruct
andextendthe Krompachyseweragenetwork,andalsoextendsewerserviceto Slovinkyand
Kolinovce. However, financingfor this work is extremelylimited.

In recognition of the abovefactors, a proposedproject areais definedthat encompasses
Krompachy,Slovinky, andKolinovce, and includesall of the significantsourcesof pollution
identified above.

Althoughthedischargesof airandwatercontaminantsin Krompachy reach areas downstream

anddownwindof the proposedprojectarea,theremedialwork contemplatedin the proposed
project will be limited to the delineatedarea.

Of the significant environmentalpollution sourcesindicated above,the one that standsout
above all othersis the atmosphericpollution contributedby the Kovohuty coppersmelter.
Atmospheric copper concentrations are the highest in Slovakia, and sulfur dioxide emissions
consistently exceed established limits. Heavy fines are paid by the smelter for reforesting areas
adversely affected by the air pollution.

5.6.2 Project Components

The proposed project is divided into three phases and provides a comprehensive effort to -

address the critical industrial and municipal wastewater pollution problems within the U
Krompachyarea. Given the scarcity of financial resourcesfor all types of infrastructureand
environmentalinvestmentsnow in Slovalcia,it is likely that the project componentswill be
implementedas separatecomponents. U

Phase 1: HighestPriority U

Thefollowing componentaddressesthebiggestsinglepollution problemwithin the targetarea,
namelythe emissionof largeamountsof heavymetalsthroughair exhaustsof the Kovohuty
coppersmelter.Theseair emissionsaccountfor more than 90 percentof the heavy-metal
contaminationin the surfacewatersdownstreamof Krompachyanddwarf the impact of all
industrial andmunicipal wastewaterdischarges. U

The smelter is currently considering a package of investmentsand process changes, including
the following: usingalternativetechnologies in the copper smelting process that would both

U
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improve production efficiency and reduceemissions; shifting to higher-gradeores; and
installing emissioncontrol devicesto meetenvironmentalstandards.

Component1.1: Institute air emissionscontrol for Kovohuty coppersmelter.
(Total cost: $7 million)

Component1.2: Completethe SEZindustrialwastewatertreatmentfacility improvements.
(No cost)

Phase2: High Priority

The following activities should be undertakenas soon as financing arrangementscan be
secured.Someof the technical assistanceactivities (redesignof the Krompachymunicipal
WWTPandmaintrunksewernowunderconstruction,the planfor remediatingthesolid-waste
dump site, andassistancein agencyoperatingefficiency) should be consideredhigh-priority
candidatesfor donor grantfunds now being programmed.Specialattentionhasbeengiven
to the capacityanddesignstandardsof the municipal wastewatertreatmentplant andtrunk
sewer.The WASH teamrecommendscompleteredesignof both facilitiesin order to reduce
the plantcapacityby half (in line with realisticdemandprojections)andreplacethe currently
proposedtrunk sewertunnel with a lower-cost alternative.Given the current stateof their
construction, merely modifying the systemsto lower their operatingcostswould not make
them affordable.

Component2.1: Krompachymunicipal sewerageandwastewatertreatmentplant. (Total
cost: $4.26million)

Component2.2: Relocatethe municipal solid-wastedump site. (Total cost: $790,000)

Component2.3: Improve wastewatersludge disposal from SEZ and the Kovohuty
smelter. (Total cost: unavailable)

Component2.4: Improve the operatingefficienciesof the watersupply andwastewater
agencies.(Total cost: $200,000)

Phase3: Lower Priority

Component3.1: Monitor the groundwaterimpactsof mine tailings lagoonat Slovinky.
(No cost)

Component3.2: DesignandconstructsewerextensionsinKrompachy(including hospital
and industrial sanitarywastewaterconnections).(Total cost: $2.33million)

Theprojectcomponentsaredivided betweenindustrialsitesandmunicipalsites.The highest-
priority component,reducingheavymetalsin Kovohuty air emissions,will dependlargely on
introduction of new technologyto the productionprocessesaswell as switching to higher-
gradeore.Thisnew investment,in turn, dependson thelong-termcommercialviability of the
enterprise,whichmaylikely involve participationof outsidejoint venturepartners.Oneof the
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issuesthat must be dealt with before any suchjoint ventureswill occur is the limitation of
liability for hazardouswastecleanup.At present,the extentof hazardouswasteaccumulation
in the areathat is traceableto thecoppersmelter, Is unclear, as is the extentof legal liability
for cleanupthat wifi be assignedto the enterprisealterprivatization.

The municipal governmenthasacurrentmandateto managethe solid-wastefacilities, andit
may acquire additional responsibilitiesunder proposed reform of the water supply and
seweragesector. Since the shapeof reformin the sectoris not yet clear, implementation
responsibility for the municipal WWTP andseweragenetwork will remainwith the regional
water works authorities. Furthermore,tax reform for the municipalities hasnot yet been
completed;therefore,themunicipalgovernmentsareoperatingwithgreatlyreducedrevenues.
It will remain uncertainwhetherthey will haveadequateresourcesto finance infrastructure
investmentsuntil after the municipal tax reformsareput in placein late 1994.

5.6.3 Costsand Financial Considerations

Industrial Sites

Preliminary discussionswith the managementof the Kovohuty smelter indicate that the -

enterpriseis profitable andthat the level of investmentneededto correct its air emissions -

problemshould be within the meansof the company.Furthermore,the companywill be
payingan increasingamountof fineseachyearaslong asits air emissionsexceedprescribed
limits. However, the companyis awaiting the outcome of Slovakia’s privatizationprocess
beforeundertakingthe investmentin newtechnology.The new wastewatertreatmentfacility
at the SEZ industrial site has funds earmarkedfor its completion; the SEZ management
foresees no problem in completing the facility.

a
Municipal Sites 5

The relocationof the municipal solid-wastedump wifi require amodestinvestmentby the
municipal government.However, the municipality hasno investmentfunds at presentand
would require eitheragrant or loanto undertakethe project. Currently, the only sourceof
suchfunding would be agrantfrom the EnvironmentalProtectionFund, barringsomesort of 5
specialappropriationfrom the statebudget. U

Preliminary discussionsare alsounder way to establishsome form of municipal lending U
program,but that would takeseveralyearsto establishandcapitalize.In the meantime,the U
centralgovernmentmaywant to considerestablishinga“transitional” infrastructurefinancing U
schemethat can at leastkeepsomefunds flowing to high-priority projects. U

U
Thefinancingof theKrompachymunicipalWWTPandmaintrunksewerraisesasetof special
problems.First, the costof the project is quite high in termsof costper householdserved.
Evenwith the lower-costredesignproposedby the WASH team,the costto completeonly
the WWTP andtrunk sewertotalsapproximately$1,700per household.This is in addition
to the amountalreadyinvestedin construction(about$1,300perhousehold)andthe amount a

a
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requiredto reconstructportions of the Krompachyseweragenetwork in needof rehabilitation
(about$950 per household).In assessingaffordability, we maycomparethis to an estimated
annualaverageincomeper householdin Krompachyof about$3,950. Amortizing the total
costof theseinvestmentsover 15 yearsatthe current (controlled) interestrateof 16 percent
would require an amountequalto about$708 per yearper household,or about18 percent
of total householdincome.

The EastSlovakianWaterWorks Authority hasbudgetedasmallamountto keepconstruction
of the Krompachyproject going, but thatamount is lessthanthe amountneededto match
inflation on the remainderof the investment.VVAK itself might beexpectedto providesome
funds toward capital investmentwith the increasedrevenuegeneratedby recentlargetariff
increases.However,VVAK isprojectingvery largeincreasesin its ownoperatingexpenses(up
about 100 percentover the pasttwo years)so that it predictscontinued operating losses,
requiring further statesubsidies.

In summary, the mechanismsfor generatingcost recovery for major water and sewer
investmentsare quite limited at presentin easternSlovakia.Municipal generalrevenuesare
insufficient andwifi not increaseuntil sometime after local tax reformtakeseffect.

The otherpotentialsourcefor costrecoveryis via thewater/sewertariff. Thetariff doeshave
room for further increase,but the operatingexpensesof the water worksenterprisemustbe
much better controlled. We have recommendeda componentin the proposedproject to
provide thistype of assistance(Component2.4).
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Chapter 6

IMPLEMENTATION OF DEMDESS

6.1 Background

The countriesof centralandeasternEuropehavebeencollecting waterquality-relateddata
for quite sometime, but their governmentalbodieshave not usedthis information when
formulating relevant policies. Recentdramatic changesin thesecountries have put new
demandson thedata;consequently,the statisticsarenow forming anecessarycomponentof
importantdecision-makingprocessesconcerningwaterandwastewaterinvestments.Country
officials alsoarerecognizingthat they will needto usenew anddifferent types of datanot
previouslycollected,especiallythatregardingregulationsandcosts.

The four Danubecountriesin this study haveenthusiasticallyembracedDEMDESSbecause
theyrecognizethat it is atechnically soundapproachto usingboth old andnew data in the
new decision-makingmodesbeingrequired. In addition, theyrecognizethat DEMDESSis a
very openapproachto water-qualityinformationmanagementthatwill not becomeobsolete
asnew dataandanalysisrequirementsevolve.

DEMDESS is a comprehensivewater pollution data managementsystem. It cannot be
classifiedinto traditional categoriessuch as “computer models” or “pollution management
programs”;rather,thesecategoriescanbeincorporatedinto DEMDESS,andassuchtheyare
optional componentsof DEMDESS.DEMDESScan providebasicinformationmanagement
andreporting requirementswhile operatingwith awide array of modelsasneeded.Using
modeminformationmanagementtechniques,DEMDESSis suitableboth for beginners,who
maybe mostcomfortablewith simple, menu-drivenprograms,andexperts,who mayprefer
to usesophisticatedapplications.

Although technical experts in the DEMDESS countriesare inexperiencedin building and
applying waterdatain the decision-makingmodesnow required, theyarevery proficient in
the basicsof computersoftwaredevelopmentandwaterengineering.DEMDESS builds on
these existingstrengthswhile providing a tool for training in the new analyticalenvironment
in which individuals mustoperate.ThroughDEMDESS developmentand training, country
experts can “test” their existing data for sufficiency in addressing current analytical
requirements,identify deficiencies,andmodify theirdatacollectionproceduresaccordingly.
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a
6.2 Objectives and Approach

DEMDESS is highly desirableas an operational tool becauseit can addressseveral key
technicaland policy issuesrelated to water quality and pollution control that face the
environmentministries of the Danubiancountries.

Making DEMDESSoperationalrequireseffortsat both the technical and institutional levels.
Technical activities undertaken in A.I.D.’s Danube program emphasizeddatabaseand
applicationsdevelopment,while institutionalactivitiesfocusedontrainingandoutreachto build
the properenvironmentfor using DEMDESS.

The specific activities undertakento advanceDEMDESS as an operational tool were as
follows:

• Continuedassistancein interfacingDEMDESSto country-specificwaterdatabases;

• Direct technical training of experts in each country;

• Coordinationwith relatedactivities,especiallythoseof the ProgramCoordinationUnit
Subgroupon Monitoring, Laboratory,andInformationManagement; -

U
• Improvement of the user-friendliness of DEMDESSthat offers routine reportingand

decision-makingsupportapplications;

• Updating of the DEMDESS userguide; U
U

• Application of DEMDESSin the WASH prefeasibiitystudies;

• A regional DEMDESSworkshop held in Budapest in May 1993; :
• Participationin the closeoutprefeasibiitystudy meetingsheldin eachcountry in May U

1993. a
• A Bulgaria-specificworkshop,held in July 1993; a
• Provision computersandsoftwareto eachcountry for using DEMDESS;and S

U
5

6.3 Outcomes

Theaboveactivitiesproducedseveralpositiveresultsandidentified someadditional problems.

Major positive outcomesincludethe following:

• The computers and software supplied to each country have provided valuable S

assistancein supportof pollution control activitiesin general,aswell asof DEMDESS S
in particular.

• There has been a general growth In understanding of the decision-making
components,especiallythe importanceof collectingandperformingreliablefinancial
data andanalyses.
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• DEMDESSmadea positive contribution to the WASH prefeasibiitystudies,which
provided a forum for developingseveralimportant analyticalroutinesthat are now
incorporatedinto DEMDESS.

• Technicalandinstitutionaldevelopmentof DEMDESSin Bulgariacontinuedatavery
highlevel. The Bulgaria-specificworkshopin lateJuneinitiated the integrateduseof
DEMDESSattheinspectorate,LaboratoryandInformationCenter(LIC), andministry
levelswith avery strongcommitmentof resourcesfrom Bulgaria. DEMDESSis being
expandedto include all of the Danube basins, and there are plans for its use
throughoutthe entire country.

• Hungary, through its Ministry of Environment andRegional Planning (MERP) and
Vituki (an institute within MERP) hasbecomeastrongsupporterandactive user of
DEMDESSfor integralusein its nationalwater-qualitymanagementplanning. Vituki
is using DEMDESSanddevelopingits own analyticalroutines.

• In Slovakia,DEMDESS implementationwasexpandedto include the HomadRiver
basin. Training activities were expanded to include staff from the Ministry of
Environment as well as the Hydrometeorologicaland Water ResearchInstitutes.
Slovalcia has instituted plans for continuing technical support at the
HydrometeorologicalInstitute.

• In Romania, DEMDESS was completedfor the Arges River basin and is currently
being usedby 1dM. TheresultshavedemonstratedthatDEMDESScanwork well in
conjunctionwith existingnational-leveldatasystems.Strategieshavebeendeveloped
with Ministry staff to expand DEMDESS use to basin authorities and county
environmentalprotectionoffices.

• ThePCUhasrecognizedDEMDESSasavaluablecomponentin the DanubeProgram
and hasspecifically requesteduse of DEMDESS in the Subgroupon Monitoring,
Laboratory,andInformation Management.

• The Budapestworkshopwasvery successful,with significant advancesmadein the
technicalcapabilitiesof participants,the sharingbetweencountry andWASH experts,
the growth of asenseof a “user community,” andenhancedpresentationskills.

• The BulgariaDEMDESSWorkshopservedasaprototypefor possibletraining in the
othercountriesanddemonstratedthe valuefor country-specificDEMDESStraining.

Someof the problemsIdentified in the courseof this work are as follows:

• Consistenttechnicalsupportfrom host-countryexpertshasbeendifficult to acquire,
primarily becauseof overwhelming,competingdemandsthatsometimesoccurwithin
the countries.Officials haverecognized,however,thatconsistenttechnicalsupportis
necessaryfor DEMDESSto becomefully operational,andmost of the countriesare
working on this problem.
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• Some important data gaps prevail in the different country implementations of
DEMDESS.Some of thesegapsare simply a matter of insufficient resources being

available to interpret and load the data; others involve short-term problems being
addressedby the country experts;andsomegapspertainto longer-termissues.The
identificationandresolutionof Information gapsareintegralto the developmentof a
comprehensivesystemsuch asDEMDESS.

• Changingpolitical and institutional conditions in somecountrieshas in turn led to
some confusion concerningthe role and “home” of DEMDESS. This problemwifi
probablybe resolvedas conditionsstabilize.

6.4 Recommendations

Belowaresuggestionsfor DEMDESS-relatedfollow-on activities.Thesesuggestionsarebased
on the currentunderstanding of A.I.D.’s priorities in the Danubeassistanceeffort, needsand
desiresas expressedby the host countries, and an aim toward closureof A.I.D. financial U
supportfor DEMDESS. U

Activity 1: Continued training, especially country-specific information U
managementworkshops. - U

The country-specific workshops are directed at affecting sound, integrated water
informationmanagementprocedures(includingDEMDESS)attheinspectorate, basin, and
national levels. The current phaseof WASH activities included a regional workshop U
involving representativesfrom all four Danube countries, plus a Bulgaria-specific
workshop. These workshopswere set up in direct responseto host-countryrequests.
Hungary and Slovakia have specifically requestedcountry-specific workshops, and a
Romaniahassupportedthe ideaaswell.

In additiontotheformalworkshops,adhocone-on-onetraining hasprovenveryeffective
in transferringthe skills necessaryto use and support DEMDESS. Supportfor such
training will continueto be very effective andefficient. :

Activity 2: Continued assistancewith prefeasibilityand feasibility studies.

DEMDESS is, in part, designed to address many of the information management and
analysisrequirementsneededin prefeasibilityandfeasibility studies.DEMDESShasbeen
usedeffectively in direct supportof the WASH basinprefeasibilitystudies.More canbe
done,however,especiallyin incorporatingof financial analysiscomponentsand refining
basinassessment/prioritlzationanalyses.Thisactivity canbe highly usefulin basinstudies
beingconductedby other donor organizations. Also, it will helpalleviatethe burdensbeing
placedon the host countriesto justify thesebasinstudies.
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Activity 3: Coordination andsupport of the DanubeEnvironmental Program.

DEMDESS fits in with severalDEP goals and activities, especiallythe monitoring,
laboratory,andinformationsubgroup.Specific areasof coordinationandsupportinclude
promotinginformationsharingthroughacommoninformationstmcture,strengthening
countryinformationmanagementsystems,andsupportingtheevaluationof andupdating
of monitoring networks. DEMDESS coordination and cooperationwith other donor
organizationshelp A.I.D. “leverage” its assistanceby extendingsupportto other basin
studies.

Activity 4: Assistance in developing basin and country water-quality
managementplans.

This is a specific requestfor supportfrom Bulgaria andHungary,with likely application
in SlovakiaandRomaniaaswell. All four countriesneedto developcontinuing water-
quality managementplansfor useatthe basin,ministry, andlegislativelevels.DEMDESS
is consideredby the host countries to be an essentialtool for integratingthe various
informationsourcesneededto developcomprehensivewater-qualitymanagementplans.
While manyof the technicalresourcesrequiredto developtheseplansareavailablein the
countries,theycouldusesomesupplementaltechnicalassistanceto implementthe plans.

Activity 5: Technologytransfer support to host countries.

DEMDESScanbe viewedasa“technologytransfer”effort becauseits essentialelements
or techniquescamefrom theU.S. EnvironmentalProtectionAgency’sexperience,such
asReachFile, STORET,andPCS.Severalotherfruitful technologytransfertechniques
are related to DEMDESS as well. These include In-stream water-quality modeling,
nonpoint sourceanalysis,healthandenvironmentalrisk assessment,andeffectiveuseof
the GeographicInformation Systems(GIS).

A particularopportunitypresentsitself to “leverage”the EPA’s andPHARE’s existingGIS
activitieswith DEMDESS. GIS is resourceintensive, typically requiring long leadtimes
from start-upto meaningfulapplication.DEMDESShasincorporatedelementsthatpermit
“links” to GIS technologythat can be implementedin a short to medium time frame.
Theseelementsandlinks havebeendevelopedin the UnitedStatesatsignificantexpense
andoveraperiod of severalyears.Supportin this areacould helpencouragetimely and
efficient useof the GIS technologiesbeingprovided.
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Chapter 7

CROSS-CUTTINGISSUES

7.1 General

The purposeof this sectionis to identify the common issuesthataffectwaterpollution control
programsin all of the four countriesthat arethe subjectof this report. The intent is alsoto
provideanon-country-specificidentificationof needsthatotherwisemightseemto besensitive
or selfish whenassignedto an individual country. As aresult, variousissuesdiscussedhere
may apply to agreateror lesserextentIn any of the countriesdiscussed.

The issuesthis sectionaddressesaregroupedunderfive topics as follows:

• Investment issues: The water pollution control problemsidentified in the WASH
studiesaresymptomaticof largerproblemsrequiring assistancefrom foreigndonorsand
lenders. Consideringthe broad spectrumof investmentsthat foreign lenders might
consider,onemightaskwhy theyshould invest in waterpollution control. For example,
how do the wastewaterprojectsstudiedin the basinreportscomparein priority with other
environmentalprojectsrelatedto air pollution, safedrinking watersupplies,andstopping
irreversibleenvironmentaldamage?

• TechnicalIssues:Whatarethecommontechnicalproblemsfacingthe tributarybasins,
andwhat is neededto solve them?

• Financial issues: Lackof capital is the critical constraint;thus, the questionbecomes
whoshould payfor wastewaterservices,andwherewill long-termfinancingcomefrom?

• Institutional issues: The waterandwastewatersectorsin thefour Danubiancountries
studiedareevolving, andthe relationshipsbetweenministries,municipalities,industries,
andNGOs arechanging.Consequently,what is neededto promotedecentralizationof
responsibilities,andwhat rolesmustbe strengthenedwithin the environmentalministries
in particular?

• Regulatoryissues: Who should assumeliability for pastpollution? What legislationis
requiredto provide decentralizedmanagement?

7.2 Investment Issues

From the perspectiveof the environmental ministries in the Danubiancountries, tangible
assistancefrom foreigndonorsandpotentiallendershasnot beenasrapidas expected.The
ministriesaretypicallyunderstaffed,andcontainafewkeyindividualswho areofteninundated
by roundsof meetingsandtrips to talk with donors,potentiallenders,consultants,andother
membersof the foreign assistancecommunity.The countriesareproud of the difficult road
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they have selected,and are attemptinga rapid transformationto democraticfree-market
societies.Theylook forwardto Westernassistancein recognition of these considerable efforts.

Often the environmental ministries have no clear understanding of the roles the staff of

Westerndonors and lenders have played in the developingcountries.Somein the Danube
countries expect immediategrants to clean up the environment, while the foreign assistance

community is prepared to provide only technical assistance and hard-currency loans, not
grants.Both sidesarelearningmoreabouteachotherandaresearchingforappropriatemeans
of cooperationto bring aboutacleaner,healthierenvironment.

Forthefollowing reasons,largegrantsof money for construction of environmentalfacilitieswifi
probablynot beavailableforthe Danubiancountriesin thenearfuture (and in the longerterm
they are probably not expected or needed): Western governmentsare hard-pressed
economicallyandfinancially, andpublicopiniondoesnot favorgiving largeamountsof foreign
aid to anycountries (asidefrom humanitariandisasterassistanceandthe like); the Danubian
countries areseenas potentialeconomiccompetitorswith WesternEurope;availablefunds
may be targeted to the former Soviet republics; and the turmoil and ethnic conflicts in the
formerYugoslaviamayaffecttheperceptionsof Westernpoliticaldecision-makers.Loansfrom
developmentbanks (IBRD, EBRD, EIB), or loan guaranteesby westerngovernmentson
moneyfrom westerncommercialbanks, are consideredthe most likely forms of financial
assistance.

By definition, capital markets did notexistin theDanubiancountriesundercommunism.Since
capital formation is just starting, local demandsfor capital are high. Municipal bonds, real
estatetaxes, tax assessmentsto build municipal facilities, and userchargesthat include
repaymentof loans arerelatively new conceptsin the Danubiancountries.Borrowing from
local banksrequirespaymentof astronomicalinterestrates(e.g., 55 percentper annumin
Bulgaria,and70 percentin Romania).Theseinterestratesarealso a resultof local inflation,
as governmentsprint money to prop up state enterprisesin advance of privatization.
Regardless of the causes, the local interestratesin someDanubiancountriesarebeyondthe U
capability of municipalities or industries to afford them, or to change user tariffs rapidly enough
to pay them.

U
Why Should Foreign Lenders Invest in Water Pollution Control Projects?

While the pnorities for othertypesof investmentscannotbe assessedfairly or knowledgeably -

within thisreport, the WASH teamsadvocateloansin thewastewatersectorfor the following
reasons:

U
• Loansto municipalitiesandIndustrieswould assistwith the developmentof local capital

markets,andwould be targetedat potentially creditworthyelementsof acapital-starved
economy.Foreign banksshouldbe encouragedto setupjoint venturesor branchoffices U
in the Danubiancountriesandbe given incentivesor loan guaranteesfor loanactivitiesin U
the wastewatersector. U

U
U
U
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• Loansto industrieswould promotetheir environmentalawarenessand ensurethat, as
potential competitors, they areplaying on a level field with Westernindustriesandhave
no cost advantage gained by polluting the environment.

• Negotiation of the terms of foreign loans,andthe requirementto meetthe conditionsof
the loans,would puttheonuson the Danubiancountriesandwould strengthenor hasten
the developmentof appropriatemunicipal capabilitiesto plan, implement,finance,and
operate infrastructure facilities. Such capabilities would include raising taxes locally,
managingthe facilities, monitoring industrial dischargesto municipal systems,collecting
userfees,improving themeteringof waterconsumption,andthe manyotherpublic-utility
or local administrationfunctionsfound In the Westerncountries.Many suchfunctions
cannot exist, however, and municipal capabilities cannot be strengthened,until the actual
physicalfacilities arefundedandbuilt.

• Wastewatertreatmentrequiresgoodmechanicalandelectricalequipment,which can, for
the most part, be manufacturedlocally with limited outside help. Investmentsin the
wastewatersectorwould assistin the transitionfrom military-Industrialproductiontoward
the manufacture of pollution control equipment(amongotherthings), andthe formation
of joint ventures with foreign manufacturersto improve and update the equipment
availablefrom local manufacturers.

• Environmental degradation was a major crack in the facade of communism, and
contributedgreatlyto its demise.It should beshownexpeditiouslythatmarketeconomies
caneffectively clean up the environment.The availability of loansfrom foreign lenders
could beakey ingredient.

• Environmental investments (including air pollution control, safe water supply, and
wastewaterprojects)should be selectedbasedon a rankingof all categoriesandlocation-
specificenvironmentalprojectsin aunified list. Criteria for ranking the projects,such as
cost/benefit,reductionof healthrisks, wfflingnessto proceed,or intangiblebenefitsshould
determinethe mixture of projectsselectedfor an investmentportfolio. For the reasons
notedin this section,many of the wastewaterprojects identified in thesebasin studies
would rankashighly asprojectsin othercategories,such asair pollution control,provision
of safewater supply, andprevention of irreversibleenvironmentaldamages.

• Theenvironmentalministriesin the Danubiancountriesarein theirinfancy andhavebeen
given broad responsibilities in all media (air, water, soil), but their responsibilitiesoftendo
not include the development of potable water supply. Therefore, the momentumgained
from waterpollution studies and plans conducted to date should be continued rather than
dissipated.

• Protection of the Danube Delta and the Black Sea should be included in any list of critical
areasin which to preventirreversible environmentaldamage.All of the wastewater
projectson Danubetributariesaddressthis problem.
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• On the tributariesof the Danube,wateris ascarceresource;safedrinking watersupply
and safe or usable irrigation water cannot be ensuredeconomically without source
protection by wastewater treatment. For example, Bucharest receives 70 percent of its
watersupplyfromthe ArgesRiveratapoint wheredry-seasonflows areabout25 percent
wastewater.If wastewatertreatment is not improved, a 100 km pipeline would be
necessaryto take water from upstream of the industries or communities causing the
pollution. Alternatively, Bucharest could place its trust in the quality of the Danube and

pump water from 60 km away. These alternativesare uneconomicaland would be
unacceptableon environmental,political, andsocial grounds,becauseof the increased
public healthrisk associatedwith theDanube.A similarsituationapplies in severalother
of the projects studied, including Sevlievo in Bulgaria and the protection of the
groundwaterzone for the Miskolc region In Hungary. The point is that wastewater
treatmentcannotbe separatedfrom the provision of safe water supplies.

7.3 Technical Issues

Foreigndonorsand lendersplay an importantrole in the provision of continuedtechnical
assistancetothe Danubiancountries.Although the countrieshavetechnicallyknowledgeable,
capable,anddedicatedstaff, theyneedcontinuedcontactwith Westerncountriesto solve
technicalproblemsandto improvetheirawarenessof currentpollution control technologies.
They alsoneedbetteroperatortraining, Improved instrumentationand processcontrol in
wastewatertreatmentplants, greateruseof pilot treatmentstudiesin advanceof designand
construction, and improved awarenessof the requirementsfor worker safety and health U
safeguardswithin treatmentplants.

What Are the Common TechnicalProblemsFacingtheTributary Basins,and What
Is Neededto SolveThem?

Commontechnicalissuesthat deservemore attentioninclude the following: U
U

• Flexibility in project implementatIon. In general, streamwater-qualityobjectivesare U
high, and advancedwastewatertreatment levels are desired by the environmental U
ministries, but often they cannotbe achievedwithin existingfinancial and institutional U
constraints.Phasedimplementationof wastewaterfacilities therefore would be more U
practicaland affordable; for example, wastewatercollection first, conveyancesecond, a
enhancedprimary treatment next, secondary treatment last, andnutrientremovalfacilities a
only if provennecessaryin the future. Trade-offsshould be consideredbetweenthe cost U
of wastewatertreatmentandthebenefitsof variousstream-qualityoptions (associatedwith
downstreamwaterusesto beprotected).Phasedcomplianceschedulesfor improvements
in industrial pretreatmentmay also prove necessary,particularly when the economic a
viability of an industry becomesquestionablein the nearterm.

• Sludgetreatmentandsludgedisposal.In essentiallyall existingwastewatertreatment
plantsstudied,sludgetreatmentandsludgedisposalaremajorproblems.In partially built
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plants, the sludgefacilities arethe last componentsto be built, andrelianceis placedon
sludgedrying bedsthatdo not function well in cold, wet climates.Agricultural reuseof
sludgeis oftenprecludedby high levelsof heavymetalscausedby inadequateindustrial
pretreatment.Sludge generally is disposedof in municipal dumpsor landfills, without
isolation or control over leachate.Recoveryof heavy metalsfrom industrial sludgesis
generallynot attempted.

• Control over industrial pretreatment. Monitoring andcontrol of industrial emissions
to municipal sewersystemsare generallyweak,andfines on industriesfor exceeding
allowablelimits on pollutantsaregenerallynot imposeddueto poor economicconditions.
Additionally, the agenciesthat operate the municipal plants usually lack necessary
laboratory and technical resources,and the environmental inspectoratesare more
concerned with direct industrial dischargesto rivers than with indirect discharges.
Exacerbatingthe problemare older industrial plants, which spill chemicalsfrom liquid
wastestheystoreon-site.

• Nonpoint-sourcepollution. Stream-qualitymonitoringdataareusually collectedon
a monthly basis,andhavelimitations for usein water quality planning. Generally it is
impossible to use the available datato separatetheeffectsof point-sourceemissionsfrom
municipalities and industries from nonpoint-sourceemissionsfrom agricultural land,
combined-sewer systems, and airborne pollutants.

• Feedlot waste. Liquid waste from large animal feedlots and breedingfarms is a
significantsourceof waterpollution in severalof the basins(for example,it constitutesthe
largestsourceof organicpollution in the Yantrabasinin Bulgaria). Excessiveamountsof
waterare usedto transportmanureto stabilizationponds,which do not work properly,
andlittle attemptis madeto reusethemanureasfertilizer. Changesin previouspractices
could bemadeatalow costbut aredifficult to implementduring thisperiodbecausesome
of the feedlotsmaybe brokenup into smallerfarms whenlandis returnedto its former
owners.

• Technical specifications for equipment and construction. Some Danubian
countries formerly were restricted to using Russian technology or were required to
manufacturetheir own pollution control equipmentwith limited awarenessof Western
technologies.This often involved an ad hoc collaboration betweentreatmentplant
designersandthe manufacturersof the equipmentwhenthe marketfor suchequipment
was very small. Technicalspecificationsfrom Westerncountriesshould be adoptedto
allow local manufacturersto aimtowardacquiringhigher-qualitymaterials,workmanship,
performanceguarantees,efficiency,anduser-safetyfeaturesfound inothercountries.This
would ensurethat funds from foreign loans are not wasted on existing low-quality
equipment,promotetheformationofjoint ventureswith foreignmanufacturers,andavoid
potentialconflicts of interestbetweenfgreign andlocal suppliers(in which existingstate
enterprisesprovidelocal employmentbut arehigh-costmonopolies).

• Uncertainties in the basis of planning and design. Reliabledata are difficult to
acquirefor planning wastewaterfacilities in the countriesstudiedbecauseof the many
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changesoccurringthere.Forexample,althoughthe growth in nationalpopulation is low
in thefour countriesandpopulationmovementswererestrictedin the past,undercurrent
economicrestructuring,populationswill shift to matchnew employmentopportunities,
subjectto the availability of housing. Industrial production hasdeclined (and with it,
Industrialemissions)andmayor maynot recoverin thefuture. Waterusagewifi decrease
as higher tariffs are applied. As a resultof all thesefactors,in planningfor wastewater
facilities, projectingdesignflows andthenmatchingthecapacityexpansionto meetthose
projectionswill requiremoredetailedanalysisthanwasappliedin the past.In severalof
the countries, facilities are overdeslgnedand thus would be too costly under present
circumstances.Additionally, as subsidiesare removed,the costsof labor, energy,and
materialswifi rise, andthe criteria for minimum-costdesign will change;for example,
additionalautomation,Instrumentation,andcontrol systemswill beneededto reducethe
numberof laborerswhen their wagesincreaseunderfree-marketconditions.

Obtainingreliablecostestimatesfor planningis alsoasignificantproblem.In Slovakiaand
Bulgaria, cost estimationsfor wastewatertreatmentfacilities are apparently 30 to 50
percenthigherthanin the UnitedStates,while in Romaniatheyareabout60 percentless.
These may reflect inaccuraciesIn estimatescausedby rapid inflation, or they may
representlarge differencesin labor productivity in constructionand manufacturingof
equipment.

• Municipal water supply. Planningandimplementingwastewaterimprovementsshould U
be consideredin concertwith improvementsin municipalwatersupplyfor manyreasons.
In the Danubiancountriesin the past,the interrelationshipsbetweenwastewaterand U
municipalwatersupplyhavebeengenerallyignored.Bothsystemswereformerlydesigned U
to accommodatevery high per capitademands,oftenon the orderof 350 to 700 L per U
capitaper day. In combinationwith low userpricesandlack of householdwatermeters, -

this has resulted in significant waste of water from leaking watertaps andtoilet tanks. U
Leakagein waterdistributionsystemsalso is high, and may be contributingto infiltration U
into sewers.Wherewater metersare available, they areunreliableandareprovided for
blocks of apartment buildings ratherthanfor individual apartments,whichinhibits water U
conservation sought by raising water prices. Further, watersupply is often rationed by U
hour of the dayor portion of the city, which affectsthe flow andloadvariationsseenat U
wastewater treatment plants. People are willing to pay for improvedwatersupply, and a
could be inducedto payfor wastewaterimprovements(benefitingpeopledownstream)if S
financing and implementationof watersupply andwastewaterwerelinked. U

a
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7,4 Financial Issues

Who Should Pay for the Services?

Allocating the burden of cost recovery for water and sewerservices is a complex and
contentiousissue.In general,therearethreemain sourcesof costrecoveryfor suchservices:
the users,the localgovernmentandthe centralgovernment.In the pastin CentralandEastern
Europe,the centralgovernmentcarriedmost of the burden.During the current economic
transition,the burdenis beingshiftedquickly to the local governmentsandserviceusers.One
serious problem in this rapid shift Is that the old system of capital investmentfinancing has
beendestroyedandnot replacedwith anew system.On the other hand, tariffs havebeen
allowed to rise by differing amounts in each country, at least providing for O&M cost
coverage.’

Centralgovernmentsshouldbeencouragedto adoptclearpolicieson howmuchsupportthey
will continue to provide to the water and sanitationsector. Financial support for capital
investment wifi continue to be needed,especiallyfor seweragesystemsand wastewater
treatment.2

From Where Will the Capital Investment Financing Come?

Asthe old systemof centralgovernmentsubsidiesis removed,thecentralgovernmentsof the
countriesaremovingslowly to replacethem with new channelsfor funds. It is clearthatthe
relianceon grantsandsubsidieswill bereplacedwith loansthatareto be repaidvia bothuser
chargesandmunicipal revenues.Severalobstaclesinhibit puttingthis newstructurein place:

• Absenceof long-term credit systemswithin the countries. The whole systemof
long-term credit (and institutional structure)does not yet exist for either the private or
public sector.

• Lack of experiencewith debt management.Potentialborrowers (either municipal

governments or water/sewer authorities) have little or no prior experiencein this area,
making it difficult to assesscreditworthiness.

1 In Romania and Bulgaria, the tariff increases have been undercut by high inflation rates.

2 Virtually every country in the world provides centralgovernment support for capital investnent in

wastewater facilities, in the U.S., between 1972 and 1987, approxImately one-half of all such invesluient was
provided by the U.S. federal government as direct grants.
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• Poorly functioning credit systemsandhigh interest rates. Existing credit systems
deal largely with short-termlending; additionally, dueto high ratesof domesticinflation
and institutional inefficiencies,domesticlending ratestendto be quite high.3

The developmentof new financingstructurestakestimesinceit requiresthe creationof new
institutionsandcapabilities.In the meantime,someformof transitionalfinancingstructuremay
needto be establishedto keepcapital flowing to high-priority investmentswithin the sector.
The key to this transitionalfinancingwill almostcertainlybe loans from multilateral lending
institutions (e.g., the World Bank, EBRD), which will generallybe borrowedby the central
governmentsand“on-lent” tolocal borrowers,both localgovernmentsandpossiblyindustries.
In keepingwith their mandateto strengthenthe developmentof domesticfinancial markets,
suchlenderswill alsorequirethaton-lendingbe atunsubsidizedrates.Indexing of the capital
and interestpaymentsmay be necessaryin Romania,wherethe inflation rateis very high
currentlybut is unstable over a normal loan repaymentperiodof 20 yearsor more.Overtime,
suchborrowingshouldbesupplementedby theraisingof capitalvia newlydevelopeddomestic
capital markets.

Thefinal issueof wastewaterfinancingin the countriesdealswith two separateconsiderations U
of equity: Howto ensurethatpoor anddisadvantagedgroupsarenot deniedserviceunder U
self-financingmandates;andhow to balancethe effectsof pastinvestmentsthathavetended
to favor largecities atthe expenseof smallertowns andvillages. U

Thedecentralizationof water/sewerresponsibilityto localgovernmentshouldpropelthesector
towardfinancial self-sufficiencysincelocalitieswill havelittle alternativebut to recoveramuch
higher percentageof costsfrom serviceusers.This also meansthataffordability will become
much moreimportantin dictatingsectorinvestments,servicelevels,andperformance.All of
thesefactorsshouldmakewatersupply andsanitation(WS&S) servicesmoreefficient. At the -

sametime, there will be anatural tendencyto orient servicesmore toward higher-income a
groups and commercial customers, therein lowering coverage of low-income areas.

Balancingpastinvestmentsis also problematic.Somehaveevenarguedthat municipalities -

should be charged for water and sewer assetsthat are transferred to them under a
decentralizationschemes.However,giventhe low level of municipal revenuesatpresent,such -

chargesareunrealistic.Nevertheless,the imbalanceof pastinvestmentsshouldbe accounted a
for in future central governmentsupportprograms. U

a
a
a
a
a
S

~ While there may be valid reasons for pressing for low interest loans to the water/sewer sectoron social S
grounds,thereis anovemdinglong-termneedto dismantledirected and subsidizedcreditschemesthroughoutthe
countriesstudied in orderto put thedomesticfinancial systemson fundamentallysoundground The multilateral
lending institutions, led by theWorld Bank, havereachedthe conclusionthat subsidizedcreditschemestendto
retardthedevelopmentof sounddomesticfinancialmarketsthatcanmobilizesavingsandallocatecreditefficiently S
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7.5 Institutional Issues

TheWASH teamsencounteredanumberof institutional andpolicy Issuesduringits work. The
twothathaveemergedasmostdominantaredecentralizationof responsibilityof water/sewer
servicesfrom nationalto local levels;andchangesin responsibilityandauthority atthenational
level, including the developingrole of the ministries of environment.

What Is Neededto Promote Decentralization?

The turnover of responsibility for managingwater/sewerservicesto local governmentsis
moving at different speedsamongthe four countriesstudied,with Hungarybeing the most
advanced.Decentralizationsetsin motion aseriesof changesin almost all of the roles and
responsibilitiesin the sector,which in turn mustbe accommodatedby changesin institutional
structure.Six keyareasshouldbe addressedimmediatelyto helpadvancethe decentralization
process.

• Municipal capacity strengthening. Municipalities have had limited roles in the
planninganddeliveryof WS&S services.Thus, theirnew responsibilitycreatesaneedfor
municipal governments to acquirethe capabilityeither to manageWS&S systemsdirectly
or to contract for them. For this, they needadequatestaff, training, andinformationwith
whichto makedecisions.Experiencefrom othercountriesshowsthattechnicalengineering
skills aremostreadily acquired,while managerial(andespeciallyfinancial management)
capacitybuilding tends to lag.

• Availability of experiencedWS&Sserviceproviders.Many municipalitiesmay not
chooseto operateWS&S servicesdirectly, andassuchneedaccessto agenciesor firms
thatcan deliverWS&S services.While eachmunicipality mayretain the right to provide
WS&S serviceson amonopolybasiswithin its jurisdiction, themunicipality shouldbe able
to chooseamonga rangeof potentialcontractors(including privatefirms). This rangeof
choicesis necessaryto ensurecost competitionand provide incentivesfor managerial
efficiency.

• Regulatory functions. The changesin the WS&S sectorcreatesomenew needsfor
public sector regulation and mayrearrange existing responsibilities.Fourkeyareasrequire
somehigher level of governmentregulation:

o Monitoring effluent water quality from municipal treatmentplants and assessing
penaltiesfor noncompliancewith quality targets;

o Reviewingandapprovingmunicipal tariffs, fees,andfines (to ensurefairnessin how
they are applied and in rates);

o Offering adviceon specialenvironmentalproblemswith which the municipality may
not be ableto cope (e.g.,specializedindustrial pollution); and

0 Ensuringdisadvantagedgroupsaccessto WS&S services.
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• Accessto Investment capital. Municipalities needaccessto much largeramountsof
investmentcapital than hasbeenavailableto the sectorduring the last few years.This
areais institutionally complexbecauseit involves integratingexistingcapitaldisbursement
channels(environmentfunds andcentralministryfunds) with new systemsof municipal
transfersand local governmentlending facilities.

• Continued accessto developedwater sources.The breakupof stateauthorities
createsaquestionas to how local waterauthoritieswill now maintainaccessto regional
water networksor distant watersources,especIallyin placessuch as easternSlovakia.
Local authorities needcontinued accessto water sourcesand some guaranteethat
additional water will be availableasneeded,at an affordableprice.

• Clarification of national policies. Local authoritiesneedto establishclearpolicies
regarding(a) the amountand types of subsidiesthatwould be providedfrom the central
government;(b) amount andpricing of bulk water (asnoted above); (c) availability of
generalrevenuesfor municipalgovernments,sincealargepercentageof localbudgetsare
expectedto be provided astransfersandsharedtaxesfrom the centralgovernments;(d)
accessto credit for both general infrastructureprojects andfor specialenvironmental U
projects;and (e) limitations on municipal borrowing andWS&S tariff setting. :

What RolesMust Be Strengthenedwithin theEnvironmental Ministries? U

The general political and economic transformation going on is being matched by

transformations in authority among the central government agenciesentrusted with U
environmentalmanagement.Fourkey areasrequire attentionin this regard: U

U
• Ministries of environment require strong support. Theseministries are young,

typically understaffed,and usually battling to maintain “turf” against older, more a
establishedministries.Theyhavethe addedtaskof balancingtheirmanymandates,which
areoftenin conflict: environmentaladvocate,regulator,fund-raiser,borrower,lender,and a
technicaladvisor. a

• The environmental information base needs to be upgraded. The Danubian U
countriesstudiedneedadditional assistancein Implementingmonitoring programs, in U
analyzingthe datathatarecollected,andin makingdataavailableacrossgovernmental U
units. The EPA andAI.D. havehelpedgreatlyin this arenabut much moreneedsto be a
done.4The DEMDESSsystemis well on its way to beinginstitutionalizedin severalof the
countries,not only in regardto improvingthe quality of the databut alsoto allowing It to
be usedeffectively in nationalpolicy formulation.Problemsof dataaccessandreluctance
to shareinformationwill remain,but mechanismsshouldbefound to openup thesystem
to the freeflow of this information.

a
S

_____________ S
S

~‘ For example,the typesof pollutantsmonitoredneedto be expandedto include thecategoriesof
micropollutantsandtoxic organics
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• Jurisdictional conflict over water quality monitoring and water resource
developmentneedsto be resolved. In severalof the countries,conflict remainsover
which agenciesshould be responsiblefor standardsettingandwater-qualitymonitoring.
In the past,thesefunctionshavebeencombinedwith responsibilityfor water resource
developmentandevenwater/sewerservicedelivery.In general,the regulatoryfunctions
shouldbe segregatedfrom the developmentfunctions. At thesametime, however,the
regulatorscannot be totally divorced from the financial and economic realities that
constrainthe developmentprocess.

• Training, licensing, andremuneration of professionalsin the wastewaterfield
needto be upgraded. While university-levelengineeringeducationappearsto be of a
high level, gapsexist in technician-leveltraining for mechanical,electrical, andprocess
technicians in wastewatertreatment. Testing and licensing are also deficient. As
decentralizedwater authoritiesbecomemore cost-efficient, staff levels will decline and
more highly trainedstaff wifi be required.

7.6 Regulatory Issues

A numberof legal andregulatoryissueshavearisenin the courseof WASH’s studies.Thetwo
principal issuesthat require attentionacrossall the countriesstudiedare: resolutionof legal
liability for cleanup of past pollution at Industrial sites and provisIon of legislation for
decentralizedmanagementof water/sewerservices,including privatesectorinvolvement.

Who Should AssumeLiability for Past Pollution?

Oneof themostpressingissuesis thedevelopmentof clear-cutpolicies regardingresponsibility
for cleanupof wastesat industrialsites,especiallythosesitesthatarein the processof being
privatized.Centralgovernmentsentimentusuallyfavorspassingon the liability for cleanupto
the new owners. However, this approach discouragespotential investors since the
environmentalliability maybe quite largeandis oftenpoorly documented,especiallyin the
casesof soil contaminationandgroundwaterpollution.

In severalof the sitesthe WASH teamstudied(e.g., at the coppersmelterin Krompachy,
Slovakia)theextentof pastcontaminationby hazardouswasteis almostimpossibleto separate
from centuries-oldore processingcontaminationat the samesite, as well as heavy metal
pollution of the riverbedfrom multiple other sourcesupstream.In sucha case,the central
governmentmay have to accept responsibility for past pollution or risk losing potential
investorswho areneededto modernizetheplant (andmakeotherenvironmentalinvestments
in the productionprocess).

The liability issue also affects solid-waste dumps, induding those belonging to local
governmentsandindustries(manynowclosed).A largenumberof thesedumpsitesarewithin
theWASH studysites.Fewarewell documentedor studied,however.In severalareas,these
sites threaten Important groundwater aquifers (notably In the Sajo valley), and the
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responsibility for their cleanup is uncertain. In Hungary, municipal governments are trying to
tacklethe problemsincetheyhavenow inheritedresponsibilityfor watersupply aspartof the
country’s decentralizationprogram, but they havelittle expertisein assessingthesesites, in
developingsolutions, or in mobilizing funds to remedythem.5

What Legislation Is Required to Provide DecentralizedManagement?

Local authoritiesrequirelegislationto allow themto undertakethe rangeof functionsneeded
to managelocal water andsewerservicesefficiently. Chief amongthesefunctions are the
powersto do the following:

• Contract with private firms to operateor invest In localwater/sewersystems.
A numberof good reasonsexist to encouragethe participationof privatemanagement
firms in running localwater/sewersystems.However,numerousbarrierspersistto both
the creationof new local firms andthe entry of foreign firms. The first barrier (to all types
of firms) is the lack of legal foundationandexperiencewith this typeof contracting.For
foreign firms, issues of taxation, repatriation of profits, and foreign exchange risks, among
others,mustbe considered.

• Settariffs to recover costs.All of the countriesstudiedstill approve tariffs at the
centrallevel, andin some,tariffs arestill set at uniform national rates.

• Raiselocal revenuesand incurdebt. In all four countriesstudied,local governments
lacksignificant local taxingauthority or control over their revenues.Only in Hungaryare
the rnunicipalitiestruly able to incur debt at their own initiative.

~ A.l.D ‘s Local Environmental Management(LEM) programin Hungary is focusingon this problemon
apilot basisin severalcitiesin theSajovalleyby providing technicalassistanceto themunicipalgovernmentsthere
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Chapter 8

RECOMMENDATIONSFOR FUTURE ACTIVITIES

8.1 General

General recommendedactivities that apply to all four countries are listed below, and
recommendationsspecificto eachcountry andeachriver basinaredescribedin Section8.2.
The former include recommendationsthat addressthe five groupsof issuesidentified in
Section7 (investment,technical,financial, institutional, andregulatoryissues),andgeneral
recommendationsthatapply to all four basinreports.

8.1.1 Responseto Investment Issues

Recommended activities by potential international donors and lenders include the following:

• Continuedandincreasedsupportfor wastewaterprojects,whenthesecomparefavorably
with otherpotentialenvironmentalprojects(suchasair pollution control,provisionof safe
watersupplies,andprevention of irreversibleenvironmentaldamages).

• Improvedclarity of communicationsbetweenthe environmentalministriesandtheforeign
assistancecommunity,asto thecombinationof grants,loans,andtechnicalassistancethat
canbe madeavailablefrom eachdonor or lender.

• Improved assistancein tapping the resourcesof Westernprivate capital marketsand
commercialbanks, in which internationalbankswould be involved in establishingloan
guaranteesor in acting as program manageror financial overseerof loans from the
Westernprivatesector.This is basedon the assumptionthat very little grantmoney wifi
be availablecomparedwith the needsof the Danubiancountriesstudied.

• Resolutionof the meansby which municipalities or industriesthat wifi own andoperate
the facilitieswouldrepayloansfrom Westernsources,includingasharingof costswith the
centralgovernmentsof the countriesIn question,particularly whencurrencyinflation is
beyondthe control of the borrower (a municipality or industry).

• Opening of discussionsbetweenlendersand borrowersto establishthe conditions for
loans, in terms of municipal organization, operation, financial operations,technical
specificationsfor pollution control equipment, loan grace period, interest rate and
repaymentperiod,andotheritemsof concernto the lenders.The loanconditionswould
assistthe municipalitiesin developingdecentralizedcapabilitiesin infrastructureplanning,
Implementation,andoperations.
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8.1.2 Responseto Technical Issues

Recommendedactivitiesfor centralgovernments,localgovernments,andinternationaldonors
and lendersinclude the following:

• Developingaparticipatoryprocessfor river basinwater-qualityplanning.More flexibility
to accommodatediscrepanciesbetweenachieving river water-quality objectives and
maintainingaffordability of wastewaterfacilities could be achievedin severalways. For
one,municipalities, industries,NGOs,taxpayers,andwater-qualitybeneficiarieswithin a
water basin should be enlisted as active participantsin the planningprocess.Second,
greaterlong-rangebasinplanning is neededthat would induce considerationof water
resourcesmanagement(particularly the operation of reservoirs,hydropower facilities,
Irrigation, and municipal water supply systems),health and environmental Impacts,
municipal finance,andindustrialwaste-minimizationandpretreatmentrequirements.The
WASH pre-investrnentstudiescomprisea first iterationthathasprovenvery useful, but f
time and resourceconstraintsdid not allow further, more interactive, efforts toward
solutionsmore agreeableto the affectedparties.

• Addressingthe needsfor sludgetreatmentandsludgedisposal as integral partsof the U
planningandImplementationprocess,ratherthancontinually deferringtheseproblems. U

• Providingimprovedregulation,monitoring,andenforcementof industrialpretreatmentas
acondition for loans or governmentfunds given for municipal wastewatersystems.

• Conductingfield studiesandspecialwater-qualitysamplingprogramsto betterdefinethe
contribution of nonpoint sourcesto river pollution. U

U
• Conductingdemonstrationprojectson reducingwaterpollution causedby animalfeedlots

andsupportingoutreachprogramsto disseminatethe resultsof theseprojects.

• Supportingimprovementsin technicalspecificationsfor higher-qualityconstructionand U
equipment,through pilot installations of equipment subsidized by foreign manufacturers; U
exchangeprogramsinvolving planners,designers,andoperatorsof wastewaterfacilities; U
andcontactsbetweenpotentialjoint venturepartnersIn manufacturingpollution-control U
equipment. U

a
• Incorporating municipal water supply as an integral part of wastewater projects. a

a
a

8.1.3 Responseto Financial Issues a
The centralgovernmentsshould addressthe following: a

S
• Establishingclearly the level of grants(both the amountsavailableandthe criteria for

allocation) for constructionof municipal wastewater systems and associatedrequirements
of the municipalitiesfor industrial costrecovery,amortization,andsinkingfundsforfuture
systemrehabilitationandreplacement.

S
S
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• Establishingatransitionalfinancingstructurein cooperationwith international lenders that
wifi allow capital to continueto flow to high-priority investmentsuntil local capitalmarkets
havegrown sufficiently to supportthem.

• Resolvingthe issuesof ownershipof existing assetsand whethermunicipalities should
repay the value of their wastewatersystems,so that municipalitiescan begin to take
responsibilityfor theupkeepandimprovementof suchsystems.

8.1.4 Responseto Institutional Issues

Donors or lenders could assistinstitutionalstrengtheningatthe localandnationallevelsviathe
following activities:

• Promoting decentralization of water and wastewaterservices to the local level by
strengtheningmunicipal governmentcapabilitiesandcapacities;establishingalegal basis
for and promoting the development of agencies or firms for privatized construction,
operation, and maintenanceof municipal wastewatersystems;and defining central
governmentregulatoryfunctionsthat wifi be applied to municipal operations.

• Strengtheningthe environmentalministriesandassistingthem in defining andbalancing
their sometimesconflicting rolesas environmentaladvocate,regulator,fund-raiser,and
technicaladvisor.

• Upgradingthequalificationsandpublic recognitionof professionalsin thewastewaterfield.

8.1.5 Responseto Regulatory Issues

Recommendedactivitiesthe centralgovernmentscantake includethe following:

• Establishing the legal liability forpastpollution atindustrialsitesandmunicipal landfills and
thebaselinemonitoringrequiredbeforenew ownersor investorsassumeresponsibilityfor
environmentaldamagescausedby future activities.

• Passinglegislationthat wifi enablelocal authoritiesto privatizewastewaterservices,to set
tariffs that will recovertheir costs,to possesslocal taxingauthority, andto incur debtat
their own initiative.

8.1.6 Other Recommendationsfor Donors andLenders

Two additional recommendationsare offered to donorsand lendersto the four countries
studied:

• Conductingthe feasibility studies, designs,and implementationplansfor the facilities
proposedin the four basinreports.This would occurafter the initial activitiesof defining
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U

the arrangementsfor a loan andof negotiatinga loan agreementbetweenlenderand
borrower.

• Providing DEMDESS assistance.The DEMDESS software and databasecapabilities
developedby WASH should be supportedso that the Danuberiparian countriescan
continueto cooperateeffectively.Assistancewould includeaddinguser-friendlyelements
to the software for its useby decision-makers; expanding the types of costdataavailable;
andcontinuedtraining of usersbothin the environmentalministriesand in the river basin

environmentalinspectorates.

8.2 Country- and Basin-Specific Activities

8.2.1 Bulgaria, Yantra Basin

Opportunitiesfor follow-up activities in the basin are summarizedbelow, including those U
involving technicalassistanceandinvestmentsby internationaldonorsor lenders.Detailsare U
provided in the Yantra basin report. U

• Feasibilitystudies.In additiontothemunicipalandindustrialwastewaterimprovements :
suggestedfor Sevlievo and Goma Oriahovitza, rehabilitation and completion of the
municipal wastewatertreatmentplantsin GabrovoandVeliko Tamovoshould be given
high priority. Theseplantswerecandidatesfor the first sectorloanfrom theWorld Bank, a
but were not included in the final selection. A diagnosticreport on the plants’ needs,
including operational,hydraulic, civil, structural,mechanical,andelectricaldeficiencies, a
is calledfor in order to clarify the requirementsfor their rehabilitationand/orexpansion.
The reportshould alsoreviewthe proceduresestablishedfor on-loaningto municipaland a
regionalwaterandwastewatercompanies,andthebusinessorganizationandmanagement
structuresplanned, under the World Bank sectorloan. It should developappropriate
suggestions and an implementation plan as well. a

• Environmental management training and assistance.Technical assistanceto U
improve the effectivenessof the ministry and the inspectoratesin the Yantra basin is U
neededasthey assumetheir new roles andresponsibilities.Staffing andorganizational
requirementsshould be formulated, and the activities and proceduresof each unit U
delineated. a

a
• Institutional development. Training of municipal and industrial treatmentplant

operatorsandmodestinvestmentsIn laboratoryandoperationsequipmentcould provide
Immediate improvements in streamquality at low cost, and provide a more detailed
knowledge of the needs for rehabilitatingthe existing plants. The municipalities in the
Yantra basin needexposureto the methods of municipal finance, organization, and
managementthathaveprovedsuccessfulin otherdemocraticfree-marketcountries.
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• Technical assistanceto Industries. Large industrial dischargersin Bulgaria share
many commonproblemsin controlling industrial emissions;any Improvementin their
wastewateroperationscould provide an immediate low-cost improvement in Yantra
stream-waterquality. Assistancewould include technicalauditsof industrial processes,
wasteminimization,andadviceonprocesschanges,spill prevention,andotheremergency
procedures.Help could alsobe provided to establishaprogramfor nationalcertification
of industrial treatmentoperatorsto upgradetheir training, qualifications,andpay.

8.2.2 Hungary, Sajo-Homad Basin

Opportunitiesfor follow-up activitiesin the basinaresummarizedbelow, including thosefor
technical assistanceandcapital investment.Furtherdetailsareprovided in the Sajo-Homad
basin report.

• Detailedfeasibility studies.The highestpriority in thisareais to conductthe feasibility
study and detailed design of the seweragenetwork for the 10 municipalities in the
groundwaterprotectionarea. This action is needednot only to preparethe project for
long-termfinancing butalsoto securegovernmentalapprovals(the so-called“WaterRights
Authorization”) for It, as well as the approvalof the targetedgrant application.

• Prefeasibility studies.The project to upgradeand expandthe Miskoic wastewater
treatmentplant needsfinal definition in termsof sludge handling processes(including
disposaloptions); the institutional arrangementsfor managingthe facility as a regional
asset;andrequiredcost recoverymechanisms.Once theseitems are resolved (which
could take sometime), the project could move quickly to the feasibility and detailed
designstages.Also, the project to upgradethe BorshodBrewerywastewatertreatment
systemneedsfurther definition andelaboration.

• Technical assistanceto industries. The highest-priority technicalassistanceactivity
is developmentof a pretreatmentprogramfor industriesthat dischargeto the Miskolc
municipal seweragesystem. A broad-basedprogramis neededthat includes effluent
monitoring, regulatory improvement,technicalassistanceto individual industriesin waste
minimization and selection of treatment options, fee setting, and financial packaging.

N Technical assistanceto water/sewerauthorities: Local waterandsewerauthorities
needassistanceespeciallyin Improving financial managementand cost controls. The
recent,veryhigh increasesin operationandmaintenancecostsmustbe reversedin order
to allow somecapitalcostrecoverythrough the tariff process.

• Technical assistance to local governments in hazardous waste dump
assessmentand remediation. Municipalities haveinherited responsibilityfor dealing
with a largenumberof industrial wastedumpsthat threatenlocal watersupplies.These
municipalitiesrequireassistancein howto monitorgroundwatercontaminationandinhow
to selectcost-effectivecountermeasures,securefinancingforthemeasures,andImplement
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them. A.I.D.’s Local Environmental Management Project is developing assistance
strategies in selectedtowns in the Sajo basinon a pilot basis.

• AssistanceIn establishing and capitalizing loan programsfor environmental
infrastructure.Effortsnow underway to establishlendingprogramsfor bothmunicipal
and industrial facilities should be moved aheadquickly. Among the issuesaddressed
should be the needsof local governmentsfor training andtechnicalassistancein debt
managementsincethey arelargely inexperiencedin this area.

8.2.3 Romania, Arges Basin

Opportunitiesfor follow-up activitiesin the basin aresummarizedbelow, including thosefor
technicalassistanceand investmentby internationaldonorsor lenders.Detailsareprovided
in the Argesbasin report.

N Environmental management training and assistance.Under the country’s new
environmentalandwaterlaws, adecentralizationof responsibilitieswifi occuratthe local
level, indudinganew,strengthenedArgesRiverbasinauthorityandanewenvironmental
inspectoratewith responsibility for overseeingall media (water, land, air) and for
developingandreviewingenvironmentalimpactstatements.Assistanceshouldbeprovided a
in defining appropriate national and river basin organizational and managerial U
responsibilities and roles, activities and procedures, staff training and personnel a
qualifications,andneedsfor laboratory equipment,transport,andcommunications.

• Rural water supply. Approximately1 mIllion peoplesuppliedfromthe pollutedsurface U
aquifer should instead be servedby rural watersystemssuppliedfrom deeper,confined U
aquifers.Assistance should be provided in developing a projectpaperor scopeof work a
to investigatethis problem, including such aspectsas public health impacts(from high a
nitrateconcentrationsaffectinginfants), aninventory of existingrural supplies(which are a
reportedly from hand-dugwells in the polluted phreatic aquifer), and the technical,
institutional, andfinancial considerationsinvolved in developingsaferural watersupply
systems. aa

• River basinwater-quality master plan. Underdraftlegislation,the ArgesRiverbasin
authorityandtheenvironmentalinspectoratearegivenresponsibilityfor developingalong-
range water-quality improvementplan. Many technical, institutional, financial, and 5
organizational issues require further study and broader participation, including 5
developmentof a politically acceptablemethodof wasteloadallocationanddevelopment 5
of a staged financing and implementation plan that Is affordableto the users. 5

• Arpechim wastewater facilities plan. Shouldthe petrochemicalcomplexbejudged
economicallyviable (a decisionexpectedduring 1993), Its treatmentrequirementscould
be consideredin combinationwith modernizationof its productionfacilities.
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N Heavy metals recovery plant. The Aro andDacia carplantscannotsafelydisposeof
theirmetal-containingsludges,but the sludgecould be processedandthe heavymetals
recoveredandrecycled. The cost of a recoveryplant could be fundedunder agrantto
introducemodemindustrial treatmenttechnology,but mayrequireastudyto identify a
sufficiently largemarketthat would ensureeconomicviability of a recoveryplant.

• Studies on solid wastesand hazardous wastes.Identification of suitablesites for
sanitarylandfills andprovision of suitableequipmentfor collection, hauling,processing,
anddisposalof solid andhazardouswastesareneeded.

• Institutional development.Thecountry’smunicipalitiesneedexposureto the methods
of municipal finance, organization, andmanagementthathaveprovensuccessfulin other
democraticfree-marketcountries.Training of municipal and industrial treatmentplant
operatorsandmodestinvestmentsin laboratoryandoperationsequipmentcould provide
immediateimprovementsin streamquality at low cost, and provide a more detailed
knowledgeof the needsfor rehabilitatingexisting plants.

8.2.4 Siovakla,HornadBasin

Opportunitiesfor follow-up activitiesin the basin aresummarizedbelow, including thosefor
technicalassistanceandcapital investment.Detailsareprovided in theHomadbasinreport.

• Feasibility Study (credit-financing package).The highestpriority is to implement
processchangesand install air pollution abatementequipmentat the Kovohuty copper
smelterin Krompachy.This activity dependson the infusion of new capital, which, in
turn, hinges on attracting foreign investors throughprivatization.Themain obstacleatthis
time is uncertaintyaboutwho is liable for cleanup of past pollution. Potential investors

require a reasonablepolicy on limitations of liability and, in some cases,negotiated
schedulesof compliancefor meetingcurrentenvironmentalstandardsonceindustriesare
privatized.

Asthe liability issueisresolved,technicalselection of process changes andequipmentalso
needs to occur. This will likely be undertakenby private owners without outside
assistance;however,assistancemaybe requiredin assemblingthe credit financingof the
investment(seebelow).

• Feasibilitystudy (cost-recoveryassistance).Themunicipality of Krompachyrequires
assistancein assemblingfinancinganddesigningcostrecoverymechanismsfor relocating
the municipal wastedumpto anew regionalfacility. In addition, the town needshelpin
developing a plan to improve the existing dump site which contains industrial and
municipal waste.

• Assistance in establishing and capitalizing loan programs for industrial
environmental investments.Industrieshaveno readyaccessto medium-or long-term
credit for financing environmentalprojects.Especiallyneededis for apool of capital to
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finance projects in the range of $1 million to $15 million, an amountthat is too small for
creating a single loan project from one of the international lenders (e.g., EBRD).

• Assistanceto local water/sewerauthoritiesin financial managementand cost-
effective facility design. One of the main obstacles to affordability of municipal
water/sewerfacilities andprogressin completingprojectsunderway is the very high cost
of thosefacilities. Local authoritiesneedassistancein lowering their constructionand
operatingcostsandin designingfacilities thatarelesscostly to build.

• Assistanceto the centralgovernmentin restructuringthe local water/sewer
authorities. Improvementsin managementof local water/sewerauthoritiesare being
heldup by alackof resolutionon restructuringand,possibly,on decentralizingtheexisting
delivery systems.This is a complicatedissue,as it also involves the reform of local
governmentstructuresandtaxreform. The centralgovernmentneedshelpin evaluating
options for reform andassessingthe fiscal impactof thoseoptions.

U

U
U
U

U
U
U
U

U
U
U
a

a
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Appendix A

PersonsContacted

BULGARIA

Ministry of Environment

Branirnir Natov, Deputy Minister
GeorgeKaragiozov, Head,WaterProtectionDepartment
Dr. Ilya Natchkov,BulgarianFocal Point, DanubeEnvironmentalProgram
Marieta Stoimenova,WaterProtectionDepartment
Nikolay Kujumdgiev, WaterProtectionDepartment;andDeputy Director,

World Bank-sponsoredWater& WastewaterSectorPMU
Ivan Milushev, ComputerSpecialist,LaboratoryandInformation Center
Kliment Dilianov, International RelationsDepartment
Anton Gougov, Chief, EnvironmentalInspectorateat Veliko Tarnovo
Kolio Varbanov, Chief, EnvironmentalInspectorateat Gabrovo

Ministry of ConstructionandRegional Development

Nikola Videnov, Chief, WaterSupply andSewerage,Sofia Region
World Bank sponsoredWaterandWastewaterSectorStudy PMU

Orlin Dikov, Director, WaterSectorPMU
Vania Shopova,WaterandSanitationEngineer

BulgarianAcademy of Sciences,National Institute of MeteorologyandHydrology

Dr. KonstantinTzancov,Deputy Director
Dr. Strahil Gerasimov,Chief, Hydrology Department
Lorra Shivarova,Head,ChemicalLaboratory

Municipality of Sevlievo

Metodi Indzov, Mayor
Ivan Todorov, Secretary

Representativesof Local Industry

Representativesof thesugarbeetfactory andalcoholdistillery in GomaOriahovitza;and
of the tannery in Sevlievo
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Municipality of Sofia

GeorgyFaytondziev,OperationsChief, WastewaterTreatmentPlant

EnvironmentalManagementTraining Center

Dr. DafinaGercheva

Haicrow & PartnersLtd.

Timothy Gross
StuartSuter
Anthony Baker

U.S. EnvironmentalProtectionAgency

William J. Muszynski, Acting Administrator, RegionH
MelissaMargettsJaeger,InternationalActivities Coordinator

U
USAID/Bulgarla U

U
GeraldZarr, Representativeto Bulgaria
JohnBabylon, Project Manager
Bozill Kostov, ProjectManagementAssistant

U
Water EngineeringLtd. U

UAvram Radev,President
Dr. Todor Gardanov,EnvironmentalEngineer
Dimiter Angelov, Civil Engineer -

Dr. Ilya Papazov,EnvironmentalEngineer
PavelPavlov, WastewaterTreatmentSpecialist
StelaIvanova, ChemicalEngineer
Nikola Nikolov, EnvironmentalEngineer U
GeorgySlavov, WaterSupply Specialist
VasilkaPesheva,Solid WasteSpecialist
GeorgyChobanov,SewerageSpecialist
IvankaMisheva,AccountantandOffice Manager

a
a

S
S
S
S
S
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HUNGARY

Ministry of Environment andRegionalPolicy

Dr. PeterOttlik, Head of Division, Water,Soil andAir Protection
Dr. SandorKisgyorgy, Head of Division, WaterQuality
Eng. IstvanTokes,Head, International CooperationandInformation
Ms. EsterSzovenyi,SeniorOfficer, Departmentof InternationalRelations
Dr. LauraRaboczki,Head,Departmentof Economics

Vituki Water ResourcesResearchCenter

Mr. JanosFeher,SeniorResearchScientist
Mr. KalmanMorvath, Head of DataManagementSystems
Mr. Bertalan Szilvasi, ComputerSpecialist

Ministry of Interior

Dr. PeteriGabor, Institute of Public Administration
Dr. IstvanBalaj, Institute of Public Administration

National Academyof Sciences

Dr. Anna Vari

North Hungarian Regional Inspectorate

Dr. Lazlo Jancso,Deputy Director

North Hungarian Regional Water Authority (ERV)

Mr. IstvanFeher
Mr. SandorNagy
Mr. Laszlo Lenart

Borsod County Health Authority

Dr. SandorMeszaros

Local GovernmentOfficials in BAZ County

Mr. Emo Pal, Head,Departmentof Public Services,BAZ County Administration
Mr. Bathori Gabor,Director, BAZ County Waterworks
Ing. LaszloVojtilla, Director, Miskolc WaterBoard
Mr. IstvanPetravosky,Deputy Mayor of Miskoic
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Mr. FerencMazik, Mayor of Onga
Mr. SandorJuhasz,Mayor of Hernadkak
Mr. Gyorgy Szilagyi, Mayor of Hemadnemeti
Mr. AndrasSzeman,Mayor of Gesztely
Mrs. ImreneJavorszky,Mayor of Berzek
Mr. Lajos Lippai, Mayor of Bocs
Mr. JanosKeskyarto,Mayor of Sajohidveg
Mr. IstvanVarga, Mayor of Sajolad
Dr. BalazsJuhasz,Mayor of Sajopetri
S. Gyarmati,Mayor of Onod
Istvan Samu,Mayor of Sajoszentpeter
Dr. Gyula Mauritz, BAZ County WaterAuthority
Mr. ZoltanVouszka, BAZ County WaterAuthority

Industries Visited

BorsodChemicalWorks, Kazinbarcika
DIMAG Metallurgical Industries,Miskolc U
Ozd MetallurgicalWorks, Ozd
DiosgyorgiPaperMifi, Miskoic

U
Local Consultants/TechnicalExperts

U
Dr. Pal Benedek,Innosystems U
Dr. Veronica Major, Innosystems U
Dr. Bela Hock, Innosystems
Dr. Gyula Hajos, New Lines Ltd., Miskolc a
Mrs. ResoneLosterfer, New Lines Ltd., Miskolc a
Mr. Ivan Gyulai, GreenAction (EnvironmentalNGO, Mlskolc) a

U
USAID/Hungary a

Mr. David Cowles,Representativeto Hungary :
Mr. FerencMelykuti, Project Specialist
Ms. Mary Likar, ProjectOfficer
Ms. ErszebetStrebely,Consultant

S
U.S. PeaceCorps

Mr. Laszlo Karas S
Ms. Sandra Willett S

S
S
S
a
S
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ROMANIA

Ministry of Waters, Forestry andEnvironmental Protection

Florin Stadiu, StateSecretary,WatersDepartment
loan Jelev,StateSecretary,Departmentof Environment
GeorgePretorian,Chief of RegulationsActivity Sector,Departmentof Environment
GheorgheLascu, GeneralManager,RomanianWatersAuthority
Petru Serban,Director of WaterManagement,Hydrology andMeteorology Division,

RomanianWatersAuthority
Anca Lucia Albu, Director, Agencyfor Protection of the Environment - Pitesti
Emil Bajenaru,Chief Inspector,Agencyfor Protectionof the Environment- Pitesti
Donna Manolescu,Chief of Monitoring Department,Agencyfor Protectionof the

Environment- Pitesti
Vladimir Rojanschi,Director, ResearchandEngineeringInstitute for Environment (ICIM)
Anica Ilisescu,Head,Researchon WastewaterTreatment,ICIM
GeorgeDulcu, Head,WaterResourcesand EnvironmentEconomyDept, ICIM

Ministry of Health, Institute of Hygiene andPublic Health

Dr. Beldescu,Manager,Departmentof PreventiveHealth
Dr. Rodica Tulbure, Deputy Director, Institute of HygieneandPublic Health
Liiana Ursu, Chemist

Municipality of Pitesti

TudorPendiuc,Mayor
Mircea Popa,Deputy Mayor
Mr. Bancescu,Director, RegocomR.A. (Municipal Enterprise)
Mr. Vasilescu,Engineer,RegocomR.A.
Mr. Balan, Chief, WastewaterTreatmentPlant

Municipality of Cimpulung

GheorgheOancea,Mayor
Mr. Stefancu,Manager,Edilul R.A. (Municipal Enterprise)
Melania losifescu,Chief Engineer,Edilul R.A.
Ion Marcescu,Chief Accountant,Edilul R.A.

Municipality of Curtea de Arges

Mr. Dunareanu,Director, GoscomR.A. (Municipal Enterprise)
Ms. Cosa,Chief Accountant,GoscomR.A.
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Municipality of Gaiestl

Mr. Simionescu,Director, Watersupply andwastewatercompanyof Gaiesti

Municipality of Oltenita

Mr. Stefan,Mayor
Mr. Sumudica,Director, Municipal Enterprise

Representativesof Local Industry

Messrs.Rata,Tomescuandlonescu,Aiprom wood productsfactory in Pitesti
Messrs.AndreiTudor, GheorghePopa,Ms. ChristinaOnofrei,Mrs. TatianaLache,Dacia

automobilefactory in Colibasi
Mrs. StanandMr. Dithard, Argesana textile factory in Pitesti
Mr. Craciun, Aro car factory in Cimpulung

USAID /Romania

RichardJ. Hough, Representativeto Romania
GianinaMoncea, ProjectManagementAssistant

U
World Environment Center (United States,Romanian program) -

Liviu lonescu,Coordinator,TechnicalPrograms

U
Inginerle Urbana U

U
AlexandruJonescu,Presidentand GeneralDirector -
Sorin Ciupa, SeniorMechanicalEngineer 1
Daniela Frunza,SeniorEnvironmentalEngineer
Mihaela BernadetteGivulescu,ComputerEngineer
Vintila Mocanu, GroundwaterSpecialist U
AntonescuVeronel, Office Manager U

a
U
a
a
a
a
a
a
a
S
S
S
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SLOVAKIA

Ministry of Environment

Dr. Ivan Zavadsky,Director, Air andWaterDepartment
Ing. Milan Matuska,Head,WaterDivision
Ms. Maria Klimekova, Departmentof Economics
Ms. ZuzanaStavrovska,Directorof Legislation
Dr. JosejMyjavec, Director, Departmentof Economics
Mr. PeterVozar, Director, EnvironmentFund
Ms. Daniela Kobeticova,Deputy Director, EnvironmentFund
Mr. JosefSkultety, Director, Departmentof InternationalRelations
Mr. Vladimir Matus, WaterDivision

Ministry of Soil Management

Ing. DusanPalko, Director, WaterandSewerDepartment
Ing. B. Hambek,Head,WaterworksDivision
Ing. Samik

Ministry of Finance

Ing. Lubomir Klimo
Ing. Pavol Hronec
Ing. J. Magula

Member of Parliament

Mr. Juraj Plesnik

Slovak Hydrometeorological Institute

Dr. Boris Minarik, SlovakianFocal Point, DanubeEnvironmentalProgram
Mr. TomasTrcka, Head of EnvironmentalInformation Center
Ing. R. Masanova

Associationof Towns andCities

Mr. FrantisekMurgas,GeneralSecretary

Slovak Water ResearchInstitute

Mrs. Emilia Kunikova, Staff Scientist
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Bodrog-Hornad River Basin Authority

Ing. Ales Mazac,Director
Ing. JanSesztak,Staff Engineer
Ing. StefanKavecansky,StaffEngineer
Ing. JosefProsba,StaffEngineer
Ing. Michal, Staff Engineer

Slovak Hydrometeorological Institute (KOSICE)

Ing. M. Kupco
Ing. P. Stastny

Eastern Slovakian Waterworks Authority

Ing. JanDolny, Director
Ing. Anton Sviatko, Staff
Ing. JanKorpala, SpisskaNova Ves District

U
KosiceDistrict Hygiene andEpidemiology Department

Dr. Michalus a
U

Krompachy U
U

Ing. J. Fajgel, Mayor a
U

Industry Contacts
a

Mr. StefanHovanec,ManagingDirector, Kovohuty CopperSmelter,Krompachy
Ing. JanHanusovsky,TechnicalDirector, SlovakElectricalIndustry (SEZ) Krompachy
Ing. LadislavBajtos,Managing DirectorZelezorudneBane, RudnanyMine
Ing. Igor Stevcik,EconomicManager,ZelezorudneBane (Mine), District Headquarters

a
Local Consultants/TechnicalExperts

Dr. JaroslavDrako, Drako& Associates
Ing. Vladimir Stastny,Drako& Associates a
M. Zecova, Drako& Associates
Ing. Martin Charsky,COVSPOL WastewaterEngineering

S
S
S
S
S
S
S
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ForeignAdvisors/Consultants

Mr. Manual Stefanakis,Centerfor CleanAir Policy
Mr. JamesGutensohn,Centerfor CleanAir Policy
Dr. GeorgePeterson,UrbanInstitute
Dr. ThomasKingsley, UrbanInstitute
Mr. SamuelHale, World EnvironmentCenter
Ms. Mary Arndtsen, World EnvironmentCenter
Mr. JohnFadoir, U.S. Departmentof Treasury
Mr. William Penn,RhodeIslandCleanWaterProtectionFinanceFund
Mr. RichardTorkelson,New York Departmentof EnvironmentalConservation
Mr. Paul Jensen,Carl Bro International
Mr. PeterKerssens,Delft Hydraulics Institute

USAID /Slovakia

Ms. PatriciaLemer, Representativeto Slovakia
Mr. MarianKrsko, ProjectAdvisor

OTHER

Commission of the European Communities, DanubeRiver
Basin ProgramCoordination Unit, Brussels

David Rodda
Richard Holland

Poland

Halina Szymanska,TechnicalDirector,RegionalWaterManagementAuthority, Wroclaw
RafalinaKorol, Manager,SurfaceWaterMonitoring Department,Institute of Meteorology

andWaterEconomics,Wroclaw
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Appendix B

AdditionalTables

Table B.1 Population and WastewaterFlow Projections,Yantra Prefeasibifity
Studies

Table B.2 Industrial Pretreatment Requirementsfor Sevlievo

1993

Sevlievo

GornaOriahovitza

2000*

30,000

55,000

2010*

Total Population

32,000

58,000

Sevlievo

GornaOriahovitza

35,000

62,000

10,600

34,000

Total WastewaterFlow, cmd

20,500

50,000

20,500

53,000

Industry Description Flow Rate MajorContaminants Needs

Sevko Tannery 1,300cmd BOD, TSS,total - Waste minimization
nitrogen,Cr - Physicalchemicaltreatment

- BOD removal facilities
- Sludge management

D. Hinkov Garmentfasteners 5 cmd Ni, Zn - W&ste minimization

- Improved metals-removal facilities
- Sludge management

Vidima Plumbing fixtures 150cmd Good treatment - Wasteminimization
- Sludge management

Avangard Electricmotors 30 cmd Cu, Cd, Pb - Wasteminimization
- Improvedmetals-removalfacilities

- Sludge management

RositzaAuto Car washes 70 cmd Oil, TDS - Waste minimization
Repair - hnprovedoil removal

Sevly Conserve Caruung 1,730 cmd Goodtreatment - Treatmentfor meatcanningoperations
- Sludge management

St. Peshev Machinemanufacture - Furtherindustryevaluation

Dynamo Dieselgenerators 145 cmd Pb,Zn, Cu - Wasteminimization
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Table B.3 IndustrialPretreatmentRequirementsfor GornaOriahovitza

82

Industry Description Flow Rate Major Contaminants Needs

Sugar Plant augarlalcohol 8,000cmd BOD, TSS, total nitrogen - Wasteminimization
- Water conservation

- BOD-removalfacilities
- Sludge management

Appliances appliancesand 135 cmd Ni - Wasteminimization
warehouse - Improvedmetalsremoval
equipment - Sludgemanagement

Technomans CuSO
4producer — Cu - Waste nurumization

- Improvedmetalsremoval
- Sludge management

Railway Board Train depot 1,200cmd Extractablematter - Wasteminimization
- Sludge management

Yantra Transport Bus company 220 crud Oil - Waste minimization
- Improved oil removal

- Sludgemanagement

Arkos Metal finishing 960 cmd Extractablematter, TSS, - Wasteminimization

Cu, Zn, Ni - Improvedmetalsremoval

- Sludgemanagement

Analytical Metal finishing 15 crud Cr~’,Cu, Zn, Ni - Wasteminimization
Balance - Improvedmetalsremoval

- Sludgemanagement

Pobeda Motor vehicle 32 crud Oil - Improvedoil removal
maintenance - Sludgemanagement

Table B.4 GornaOriahovitzaSugar/AlcoholPlant: Existing Loads

WastewaterStream Flow BOD5 SuspendedSolids

cmd Pollutant Load, kg/day

Sugarbeet transportwater 9,000 7,500 6,000

Saturation sludgetransportwater 3,000 6,000 6,000

Chemicallypollutedwaters 2,000 2,000 1,000

Distillery wastewater 1,500 40,000 10,000

TOTAL 15,500 55,500 23,000

S

S

S
S
S

S
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Table B.5 Gorna OriahovitzaSugar/AlcoholPlant: ProjectedLoads

After Modification

WastewaterStream Flow BOD~ SuspendedSolids

cmd PollutantLoad, kg/day

Sugarbeettransport water

Saturationsludgetransportwater

Chemicallypollutedwaters

Distillery wastewater

TOTAL

8,000

-

1,000

1,000

10,000

4,400 2,000

- -

600 500

1,000 2,000

6,000 4,500

FigureB.6 Potential InvestmentProjectsfor the Sajo-Hernad Basin in Hungary

Project No. 1: Protectingthe groundwaterresourcesat the confluence

of the Sajo andHemadRivers.

Project No. 2: Protectingthe LazbercReservoir.

Project No. 3: Protectingthe BodvaRiver asa drinking watersource.

Project No. 4: Reducingnitrate levels in theHemadRiver.

Project No. 5: Protectingwaterquality in theSajobasin.

Project No. 6: Remediatingscatteredwastedump sites.

Project No. 7: Controlling industrial wastewaterdischargesto
the Miskoic municipalseweragesystem
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Table B.7 Population and WastewaterFlow Projections,ArgesPrefeasibilityStudies
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1993 2000*

Pitesti

Cunpulung

CurteadeArges

2010*

201,500

48,700

35,800

Total

156,000

22,300

24,200

285,000

60,600

48,300

Total Population

245,000

54,900

43,700

Wastewater

254,000

28,000

33,000

Pitesti

Cimpulung

Curteade Arges

Flow (cmd)

*Estimated

300,000

38,000

43,000



Table B.8 Proposed Improvements to Municipal Wastewater Fadilities—Pitesti

InvestmentDescription Cosr Comments

Million Thousand
j~j

A) ImmediateNeeds(existing flow is 156,000 cmd)

1) Improveexistingsewer 60 100 Coversinspectionof smoketests of andrepairs to the

system. parts of theexistingsewersystemthatare in very
poor condition.

2) OptimizeWWTP 90 150 Optimizeplantoperationto improvephosphorus
operation;improve removal.Improve laboratorycapabilityandmunicipal
WWTPlaboratory. monitoringto detectandcontrol industrial sourcesof

phosphorus andnitrogen.

3) Rehabilitate WWTP 1,800 3,000 Much of the equipment is old andpoorly maintained,
mechanicaland electrical andmust be replaced for the treatmentplant to be
equipment. operatedeffectively.

4) Expandpreliminary 120 200 Theexistingpreliminary treatmentcapacity is only
treatment. 127,000cmd. Add 63,000cmd preliminary treatment

capacityto matchtotal plant capacityof 190,000cmd.

B) PhaseI (year 2000needs:flow of 254,000cmd [existingflow + 98,000cmd])

5) Extend sewer system. 270 450 Add new sewersto servean additional 42,000

persons.

6) Add primary, secondary, 2,880 4,800 Existing facilities shouldhave a 190,000cmd capacity

andsludgedigestion. whenrehabilitated(item 3 above). Additional 64,000
cmdcapacity includesprimary treatment,secondary
treatment,andsludgedigestionaddedto existing
wwr~.

7) Add nitrification, 7,200 12,000 Add nitrification, denitrification, andsludgefilter
denitrification,andfilter presscapacityfor the full PhaseI flow (254,000
presses. cmd).
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Costsrepresent1993 Romanianmarketcostsandinclude20%for contingencies.
U

Perexchangerate of 600 lei per $US
S
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InvestmentDescription CosP Comments

Million Thousand

I_ei $b

C) PhaseII (year 2010needs:flow of 300,000crud [PhaseI + 46,000cmdJ)

8) Add primary, secondary, 3,700 6,150 Additional 46,000cmd capacityincludesprimary
nitrification, treatment,secondarytreatment,nitrification,
denitrification, sludge denitrification, sludgedigestion,andsludgefilter

digestion,andfilter presses.
presses.

9) Extendsewersystem. 200 350 Add new sewersto servean additional38,000

persons.

Summary

A) ImmediateCosts: 2,070 3,450
Items 1-4

B) PhaseI Costs: 10,350 17,250
Items5 - 7

C) PhaseH Costs: 3,900 6,500
Items8 and9

TOTAL 16,320 27,200



Table B.9 ProposedImprovements to Municipal WastewaterFacifities—Cimpulung

Investment Costa Comments
Description

Million Thousand
Lei

A) Immediate(existing flow is 22,300cmd)

1) Improve existing 60 100 Covers the inspection of smoketests of and
sewersystemand repairsto existingsewers;laboratoryupgrade;
WWTPlab- andO&M trainingneeds.
oratory;upgrade
WWTP operations.

2) Rehabilitate 36 60 Rehabilitateexistingdigester’smechanicaland
digester. electricalelements.Provideadequatecapacityfor

one-thirdof 1993 flow.

3) Add new digester. 48 80 Additionalcapacityis neededfor remainingtwo-
thirds of 1993 flow (assumingitem 2 above is

completed).However,the additionalcost to add

capacity to accommodate total Phase 11 flow is
small; therefore,size the digester for Phase II
flow now.

4) Expandpreliminary 58 97 Existing preliminary treatment is adequate for
treatment plant. only 13,000cmd, and9,700cmd more is needed

to treat existing flows. However, the additional
cost to add capacityto accommodatetotal Phase
H flow (10,000additional cmd) is small;
therefore,size theplant for PhaseH flow now.

B) PhaseI (year 2000needs:flow of 28,000cmd [existingflow + 5,700cmd])

5) Extendsewer 36 60 Add new sewersto servean additional6,700
system. persons.

6) Add sludge 34 57 Existing thickenercapacityis adequatefor
thickeners. existingflow. Incrementalcost to accommodate

PhaseI flow is only slightly less thanto
accommodatePhaseIL flow; therefore,sizethe
thickenersfor PhaseII flow.

7) Add filter press. 24 40 No filter pressexistscurrently.Incrementalcost
to accommodatePhaseI flow is only slightly less

than to accommodatePhaseII flow; therefore,
size the pressfor PhaseII flow.
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a Costs represent 1993 Romanianmarketcosts andinclude 20% for contingencies.
b Per exchange rate of 600 lei per $US U
o No costs for nitrificationldenitrificationor phosphorusremovalare shown. Strategy is to wait until year 5
2000 to determineif nutrient removal is neededat all. The assimilative capacity of the stream may be 5
adequateto removenutrients.Nitrification/denitrificationfor PhaseI flow is estimatedat 960 million lei
or $US 1.6 million (1993 basis). Based on the magnitudeof this cost versusthe costs for the other
improvementscited, it is logical to delay this expenditureuntil its needis established.
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Investment Costa Comments
Description

Million Thousand
Lei

C) PhaseII (year2010needs:flow of 38,000cmd [PhaseI + 10,000crud])

8) Add aeration 104 174 Existingaerationcapacityis adequatefor PhaseI
capacity. flow (28,000cmd). Add 10,000cmd capacityto

obtainPhaseII flow (38,000crud).

Summary°

A) ImmediateCosts: 202 337

Items 1 -

4

B) PhaseI Costs: 94 157
Items5-
7

C) PhaseII Costs: 104 174
Item 8

TOTAL 400 668



Table B.1O ProposedImprovements to Municipal WastewaterFacilities—Curtea de
Arges

Investment Costa Comments
Description

Million Lei

Thousand$b

A) ImmediateNeeds(existingflow is 24,200cmd)

1) Improveexisting 30 50 Coversthe inspectionof smoketestsof and

sewer systemand repairsto existingsewers;laboratoryupgrade;
WWTP laboratory; andO&M training needs.
upgradeWWTP

operation.

2) Add preliminary 79 132 Add bar screensandgrit removalto increase
treatment, preliminary treatmentcapacity by 11,000cmd to

matchcapacityof plantasawhole.

3) Rehabilitatedigester. 90 150 Repairor replaceheatingequipmentin existing
units.

4) Add aerationcapacity 329 548 UseBio-Proteintreatmentplant for added
andfinal settling aerationcapacity. Constructaddedclariflers on
tanks. part of sludgedrying bedarea.Costsinclude

paymentto purchasethe Bio-Proteinfacilities;
andyard piping, pumps,andclariflers for half
of total plant flow.

5) Add sludgefilter 324 540 Filter pressis addedfor existingsludge

press. productionplus full PhaseI capacity.Will free

areaof sludgedrying bedsto accommodatenew
clarifiers.

B) Phase1 (year 2000needs:flow of 33,200cmd [existing flow + 9,000cmd])

6) Extend sewer 48 79 Add new sewersto servean additional8,800
system. persons.

7) Add digesters. 106 176 Add completenew digesterto accommodate

PhaseI flow. SomeBio-Proteintreatmentplant
digestionfacilities may be used.

8) Add aeration 0 0 No capital cost becauseRio-Proteinplant will
capacity. providesufficientaerationfor full PhaseI flow.

Assumepumpsandpiping in item 4 aboveare
adequate.

9) Add final clarifiers. 203 339 Constructnew secondaryclarifiers. More land

must bepurchased.°
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U
‘Costs represent1993 Romanian market costsand include20% for contingencies. U

aPer exchangerate of 600 lei per $US.

‘Land cost included at currentmarket estimatesof SUS 50,000 perhectere. 5

No costsfor nitrification, denitrification, or phosphorusremovalare included; it is assumedthat industrial waste minimizationand U
improvedmunicipal plant operation will be adequatefor nutrient reduction. 5
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Investment Costa Comments
Description Million Lei

Thousand$b

A) ImmediateNeeds(existing flow is 24,200cmd)

C) PhaseH (year2010needs:flow of 33,200cmd [PhaseI + 10,000cmd])

10) Extendsewer 54 90 Add newsewersto servean additional 10,000
system. persons.

11) Add digester,filter 510 851 Additional landis neededfor clarifiers; it is
press,and secondary assumedthatadequateareaexists for the
clarifier, digesterand filter press.°

12) Add aeration 15 25 The Rio-Proteinplant is assumedto have
equipment. adequateaerationcapacity.Capital costsarefor

additionalpumpsandpiping.

Summary4

A) ImmediateCosts: 852 1,420

Items 1-6

B) PhaseI Costs: 357 594

Items7-9

C) PhaseII Costs: 579 966

Items10-12

TOTAL 1,788 2,980



Table B.11 IndustrialPretreatment Requirementsfor Pitesti

Industry Description Flow Rate Major Contaminants Needs

Alprom Wood products 4,320cmd SOD, 3,500kg/day; - Wasteminimization

nitrate, 15 kg/day, - BOD removal facilities

ammonia,95 kg/day - Nitrogen removal facilities

Rotan Leather products 1,397 cmd SOD, 485 kg/day; - Wasteminimization

ammonia,201 kg/day; - BOD removal facihties

phosphate,6 kg/day - Nitrogenremovalfacilities

Novatex Textiles 4,320cmd Ammonia, 212 kg/day - Wasteminimization

- Nitrogen removal facilities

Argesana Textiles 3,456cmd COD, 4,285kg/day - Wasteminimization

Divertex Textiles 2,592cmd Phosphate,12 kg/day - Wasteminimization

- Phosphateremoval facilities

Pitbere Beer 259 cmd Phosphate,18 kg/day - Waste minimization

- Phosphateremovalfacilities
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Table B.12 Industrial Pretreatment Requirementsfor Cimpulung

92

Industry Description FlowRate Major Contaminants Needs

Mo Vehicle 8,640cmd Ammonia,64kg/day
manufacture

Phosphate,

- Wasteminimization

- Nitrogenremovalfacilities

heavymetals - Phosphateremovalfacilities

- Additional metalsremoval

- Effluent monitoring

- Spill plan

- Sludge management

- Metalsreclamation

Grulen Synthetic fibers 2,458cmd Ammonia, 13 kg/day - Waste minimization

- Nitrogen removal facilities

Table B.13 IndustrialPretreatment Requirementsfor Curteade Arges

Industry Description FlowRate Major Contaminants Needs

Abator Pasari Chicken 691 cmd Nitrogen compounds
processing

- Wasteminimization

- Nitrogen removal~cilities

Arpo Porcelain 1,356cmd Ammonia, 19 kg/day - Waste minimization

- Nitrogen removal facilities

Electroarges Electronics 2,160cmd Heavymetals, - Waste minimization

ammonia - Effluent monitoring

- Additional metals removal

Id 259 cmd SOD, 454 kg/day; - Waite minimization

Dairy nitrate, 29 kg/day - SOD removal

- Nitrogenremoval
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FigureB.14 Potential Investment Projects in the Hornad Basin

1: VSZ WWTP upgradingfor phenolsandoil sludges.

2: Rudnanymine sludgelagoonremediation.

3: Krompachycoppersmelterairand wateremissionscontrols.

4: Krompachymunicipal wastedump and industrial sludgelagoon
remediation.

5: Mercury deposits(Ruzin Reservoir)remediation.

6: PresovmunicipalWWTP replacement.

7: KrompachymunicipalWWTP andtnmk sewercompletion.

8: SpisskaNova VesWWTP expansionandrehabilitation.

9: Kosice municipalWWTP expansionandupgrading.
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