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WASH and EHP

With the launching of the United Nations International Drinking Water
Suppiy and Sanitation Decade in 1979, the United States Agency for
International Development (USAID) decided to augmentand streamline its
technical assistance capability in water and sanitation and, in 1980, funded
the Water and Sanitation for Health Project (WASH). The funding
mechanism was a multiyear, multimillion-dollar contract, secured through
competitive bidding. The first WASH contract was awarded to a consortium
of organizations headed by Camp Dresser & McKee International Inc.
(CDM), an international consulting firm specializing in environmental
engineering services. Through two other bid proceedings, CDM continued
as the prime contractor through 1994.

Working under the direction of USAID’s Bureau for Global Programs, Field
Support and Research, Office of Health and Nutrition, the WASH Project
provided technical assistance to USA1D missions and bureaus, other U.S.
agencies (such as the Peace Corps), host governments, and nongovernmental
organizations. WASH technical assistance was multidisciplinary, drawing
on experts in environmental health, training, finance, epidemiology,
anthropology, institutional development, engineering, community
organization, environmental management, pollution control, and other
specialties.

At the end of December 1994, the WASH Project closed its doors. Work
formerly carried out by WASH is now subsumed within the broader
Environmental Health Project (EHP), inaugurated in April 1994. The new
project provides technical assistance to address a wide range of health
problems brought about by environmental pollution and the negative effects
of development. These are not restricted to the water-and-sanitation-related
diseases of concern to WASH but include tropical diseases, respiratory
diseases caused and aggravated by ambient and indoor air pollution, and a
range of worsening health problems attributable to industrial and chemical
wastes and pesticide residues.

WASH reports and publications continue to be available through the
Environmental Health Project. Direct all requests to the Environmental
Health Project, 1611 North Kent Street, Suite 300, Arlington, Virginia
22209-2111, U.S.A. Telephone (703) 247-8730. Facsimile (703) 243-9004.
Internet EHP@ACCESS.DIGEX.COM.
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EXECUTIVE SUMMARY

Introduction

Peru’scholeraepidemic,which beganin lateJanuary1991, eliciteda rapidresponsefrom
the Governmentof Peru(GOP) medical establishmentfor the treatmentof patientsIn
Lima/Callaoand the north coastalcities of Chancay,Chimbote,Trujillo, and Piura. The
timely domesticresponseto the epidemicwas followed by a flow of medicalsuppliesand
equipmentfrom internationaldonors. In the severalweeksfollowing the outbreak,the
epidemichadspreadfrom thecoastalareainland Into theAmazonwatershedandacrossthe
nationalborderInto the neighboringcountriesof Ecuador,Colombia,andChile.

While the responsefor the treatmentof cholerapatientsand the donationsof medical
suppliesandequipmenthavebeencommendable,verylimited activitieshavebeenconducted
anda totally inadequateamountof waterand sanitationsuppliesandequipmenthavebeen
provided by donorsto stemthe transmissionof the disease.The major environmental
measurestakento datehavebeenincreasedchlorinationandsurveillanceof existing urban
water systemsand distribution of homewater purification chemicalsand residualchlorine
monitoringkits.

For a variety of reasons,including theresignationof the Minister of Health In mid-March,
whathad begunto developinto a coordinatedanti-choleracampaignhad, by late March,
dissolvedinto aseriesof uncoordinatedfield actionsby variousgovernmentagencies.While
eachof thesefield activities is importantand necessary,at their presentlevel of effort they
arenot producingthe impactneededto stemthespreadof thedisease.

Rapid Assessmentof Water Supply and Sanitation

In view of theseverityof thecholeraepidemicand Its rapidspread,USAID/Perurequested
theWaterand Sanitationfor HealthProject(WAS!-!) to field a two-personteamto makea
rapid assessmentof the water supply and sanitation situation. The main focus of this
assessmentwasto be in theareashit hardestby theepidemic,namely, thecities along the
north coastof Peru.

After a review of pertinentreportsand relateddocumentsand briefings by staff from the
majoragenciesInvolved in controllingthecholeraepidemic,theWASH teamof two sanitary
engineersmadefield visits to Chimbote,Lima/Callao,andPiuraandtheir environsto assess
the water and sanitationsituation. In essence,the field visits confirmedthe information
providedIn the earlier briefings, namely, that:
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• Prior to theepidemic,chlorinationofwatersupplieswasanexception
to the generalrule. Sincethe epidemic,more water suppliesare
being chlorinated.

• With the possibleexceptionof limited areasIn Lima, urban water
suppliesareoperatedonan intermittent basisandarethussubjectto
contaminationfrom leaks,back-siphoning,and cross-connectIons.

• Even whensafe water Is delivered to the home, there is the ever
presentdangerof contaminationbecauseof inadequatehygiene
practicesrelated to the storageand useof waterin the majority of
households.

• Most householdsin pen-urbanneighborhoods(pueblos Jovenes) are
notconnectedto thepipedwateror seweragesystems.Thesefamilies
receivewaterfrom public standpipesorbuy waterfrom tankertrucks.
About half of the residentsdo not have formal excreta disposal
facilities andareforcedto defecatein anyopenareaavailable.

• Organizedgarbageand solid wastestorage,collection, anddisposal
arenonexistentin pueblos jouenes andinadequatein manyareasof
thecentralcity. The poorand homelessoftendefecatein the same
areaswheregarbageand solid wastesaredisposedof and thereby
increasethe dangerof cholera transmissionfrom direct contactby
scavengersor indirectly throughdiseasevectorssuchasrodentsand
flies.

• Among thepoor,dueto a low level of educationandlack of material
resources,fundamentalhealthandsanitationpracticesareofteneither
unknownornot applied.

Emergency Short-term MeasuresBeing Taken

Threeagenciesof theGOP(ENAPMAS andDIGESAof theMinistry of HealthandSENAPA
of the Ministry of Housing and Construction),with significant technicalassistancefrom
CEPIS,have takenthe lead in field activities designedto blunt the spreadof cholera. As
noted earlier, the main efforts have beento increasethe chlorinationof existing water
suppliesand to Instruct residentsin the useof anddistribution of hypochlorltepacketsor
solutionfor purifying water in the home.

Additionally, technical assistancehas been provided to regional and local governmenf
agenciesIn organizinglocal choleracommittees,developinganti-choleracampaignstrategies,
and assistingin initiating thecampaigns.
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The MOH andotherentitieshavedeveloped,printed,anddistributedanti-choleraposters
and leaflets providing messageson boiling water, sanitaryfood preparation,and good
personalhygienepractices.TheMOH is alsobroadcastingpublic servicemessageson ways
to avoidcontractingcholera.

EmergencyShort-term MeasuresNeeded

In orderto controlthe spreadof cholera,the following actionsmustbe taken:

• Chlorinateall existingwater supplies.

• Expand the householdwater purifying programsto all pueblos
)ouenes.

• Executea massmedia campaignon safe water, sanitaryexcreta
disposal,goodfoodsanitation,andpersonalhygiene.

• Executean anti-choleraandhealthandsanitationeducationprogram
throughall schoolsto reachall studentsand their families.

• Execute a food sanitationprogram to instruct and train all food
handlersincluding streetvendors.

• ExecuteanatIonwidegarbageandsolidwastescollectionanddisposal
program.

Medium and Long-termPrograms

Themajoractionsneededona mediumandlong-termbasisto controlthespreadof cholera
andothertransmissiblediseaseswill require,at a minimum,a tenfoldincreasein investment
in watersupplyandsanitationinfrastructure.Annual capitalinvestmentin theorderof $100
to $120 million is neededto provide 80 percenturbanand 50-percentrural water supply
coverageand75 percenturbanand 50 percentrural sanitation(excretadisposal)coverage
by theyear2000.

In addition,further increasedinvestmentsmust bemadeIn health, sanitation,andpersonal
hygiene educationprograms, food sanitation training for food handlers, and expanded
garbageand solid wastescollectionanddisposal.
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Conclusions

Resources:

• Peruhassufficienthuman(professionalandtechnical)andInstitutIonal
resourcesand many of the material resourcesneededto plan and
mountaneffective,unifIed anti-choleracampaign.

• Peruhasan existing health servicesdelivery systemin place that
reachesdownto the district andmunicIpal levels.

• Peruhasan existingpublic educationstructurewhich reachesalmost
all townshaving populationsof 2,000or more.

• Peru has a well-developedmass media Industry which can be
mobilized to disseminatehealth and sanitation informatIon to a
majority of thepopulation.

Constraints:

• At the time of this study, therewasno recognizedcentralauthority
in completechargeof an anti-choleracampaignnor was therea
unified campaignorganizationorstrategiccampaignplan.

• Theongoingdecentralizationof governmentwill maketheplanning
andexecutionof a nationalanti-choleracampaignmorecomplex.

Recommendations

To USAID/Peru:

• Hire a full-time Peruvianengineerto actasthe key USAID contact
andactionpersonandto collaboratewith pertinentGOPofficesand
internationalagencies.

• Actively support reorganizing the MOH inter-ministerial cholera
committee.

• Form aUSAID/Peruworkinggroupto assistthefull-time engineerin
collaboratingwith GOP officials and internationalrepresentativesin
developinga nationalemergencyanti-choleracampaignplan.

xii



• Obtainemergencyassistancefunding to providetechnicalassistance
andsupportfor the emergencycampaignplan.

• Re-activateUSAID/Peru’sinvolvementin the rural watersupplyand
sanitationprograms.

To the GOP:

• Appoint a “choleraczar” to organizea cholerataskforceresponsible
for planning,funding, andexecutinga unified campaign.This is the
singlemostimportantactionthat mustbe takenby theGOP.

• Establishan emergencytask force to plan, fund, and executean
emergencyanti-choleracampaignplan.

• EstablishatechnIcaladvisorygroupto provideunifiedtechnicaladvice
to the emergencytaskforce.

• As quickly aspossible,shift the emphasisfrom a reactive(curative)
effort to a pro-active(preventive)anti-choleraprogram.

xiii





Chapter 1

INTRODUCTION

1.1 Background to the Cholera Epidemic

In late January1991, medicalauthoritiesin Perunoted an increasein casesof diarrhea
alongthecoastnorthof Lima. Sincea rise in diarrheaduring the summerseasonis normal
alongthe coast,It wasinitially thoughtthat this was not an unusualoccurrence.

Theearliestcasesof increaseddiarrheawerereportedfrom thetown of Chancay,a coastal
town of 75,000 locatedsome60 km north of Lima. Fifty-three caseswere reportedon
January29. An epidemiologyteamfrom theMinistry of Healthtravelledthatsameafternoon
to Chancayto study the outbreak.Similar outbreaksoccurredalmost simultaneouslyin
Chlmboteand Piura,coastaltownsfarthernorth.

On February4, 1991, thepresenceof vibrio cholerawasconfirmedby laboratoryanalysis.
This finding triggeredan Immediateresponseby pertinentofficesof theGovernmentof Peru
to addresswhat wasnow clearly identified asan outbreakof cholera,a diseasewhich was
virtually unknownin modemhistory on theSouthAmericancontinent.

The announcementof the epidemicin the internationalnewsmedia initiated a flow of
emergencyassistancefrom theintemationalcommunity.Thebulk of donoraid wasin the
form of medicalsuppliesandequipmentneededto treatcholerapatients.A limited amount
of aid was provided for water purification consisting of chlorInating equipmentand
hypochloritecrystalpacketsfor householdwater purification use.

1.2 Purpose and Scopeof the Study

A preliminaryreportby ateamfrom theCentersfor DiseaseControl (CDC), which hadbeen
monitoring the epidemicsincemid-February,indicatedthat while the treatmentof cholera
patientswasadequate,therewasanurgentneedto assesswatertreatmentfacilities in coastal
towns. USAID/Perurequestedthe Water and Sanitation for Health Project(WASH) to
providea two-personteamto makea rapidassessmentof the watersupply andsanitation
sectorwith respectto the ongoingcholeraepidemic.

The WASH team was directed to identify water supply deficiencies,design short-term
correctivemeasures,and identify long-termneedsand possibilitiesfor interventionsin the
field of water supply and sanitation. The study was to give highest priority to areas
experiencingthegreatestnumberof choleracases.
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1.3 Methodology

The study was implementedIn two phases:preparatoryand field work. The preparatory
phaseconsistedof a reviewof thescopeof work anddocumentspertainingto the cholera
epidemicanda briefing by WASH staff prior to travelling to Peru.

Thefield phaseof thestudyconsistedof briefingsby USAID/Perustaff, reviewof additional
documents,andinterviews with governmentofficialsandrepresentativesof internationaland
local institutions. First-handobservatIonswere madeduring field visits to severalaffected
areas. (See AppendIx A for a list of personnelcontactedin Peruand Appendix B for
referencedocuments.)

Basedon theinformationanddatagathered,conclusionsweredrawnandrecommendations
developed.A draft reportwaspreparedarid a debriefingwasprovidedto theUSAID/Peru
staff beforethe teamdepartedfrom Peru.
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Chapter 2

WATER AND SANITATION SECTOR ORGANIZATIONS

2.1 General Overview

Within theGovernmentof Peru,responsibilityfor the waterandsanitationsectoris divided
betweenthe Ministry of Health (MOH) and the Ministry of Housing and Construction
(MOHC). The MOHC is responsiblefor water supply and seweragein townsand cities
havinga populationof 2,000ormore.TheMOH hastheresponsibilityfor providingwater
supply, excretadisposal,and environmentalsanitationservicesin rural areasand towns
havingless than2,000 population.

In themajorcities, watersupplyandsewerageservicesareoperatedby semi-autonomous
authorities.Environmentalsanitationservicessuchasgarbagecollectionandstreetcleaning
areprovidedby the municipalgovernments,In mosttownsunder2,000population,there
areno regularenvironmentalsanitationservices.About 25 percentof the rural population
haverudimentarypipedwatersystems.Almost nonehaveseweragesystems.While some
familieshaveinstalledpit latrines,morethanthree-quartersof therural populationhaveno
formal excretadisposalfacilities.

In additionto themanygovernmentinstitutionsoperatingin thewaterandsanitationsector,
therearea largenumberof multilateral, bilateralagencies,PVOs,andNGOsalso involved
in thesector.NotableamongthesearethePanAmericanHealthOrganization(PAHO) and
the PanAmericanCenterfor SanitaryEngineeringand EnvironmentalSciences(CEPIS).
USAID hasmademajorcontributionsin thesectorover the pastseveraldecades.

Interviewswere heldwith sevengovernmentoffices involved in theanti-choleracampaign.
Five of theseofficesare within the MOH, andtwo in the MOHC. As describedbelow,each
of theseoffices hasbeenactive in varying degreesin combattingthe choleraepidemic.
Severalhad already undertakenfield activities and/or had plannedor were planning
programswhich Involved providingdirect assistanceto localauthoritiesandresidentsin the
areasmostseverelyaffected.

Early on,an Inter-ministerialemergencycommitteewasformedconsistingof representatives
of theMinistriesof Health,HousingandConstruction,Agriculture,Fisheries,andEducation
to preparea plan of actionand to coordinateIts Implementation.It wasreportedthat this
committeeheldoneinitial meetingandhadnot metsince.Anothersourcereportedthat an
inter-ministerialcommitteehadbeenformedbetweentheMinistry of Healthandthe Ministry
of HousingandConstruction.Thiscommitteewasreportedto havehadrepresentativesfrom
SENAPA, SEDAPAL, INAPMAS, DIGESA, and DISABAR. This committee also was
reportedto have met once and had beeninactive since. Neither of thesereports were
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confirmed and may be referringto the samegroup. Whateverthe case may be, the end
resultis the same.Coordinationof the choleracampaignactivities from thetop, especially
sincethe resignationof theMinisterof Health In mid-March,hasbeenvirtually nonexistent.
Any coordination and cooperationnow taking place is due to the valiant efforts of
professionaland technIcalstaff in mid-managementpositions In these organizations.

The various efforts of the several offices, however, are not making the necessary impact on
the spreadof the choleraepidemic.At this time, there is no unified master plan to control
the epidemic nor is there an officially designated director in charge of the campaign.Many
actions are being taken and the public is being informed by the mass media on precautions
to be taken.The MOH hasrun public servicemessages on television on washing hands,
boiling water, and cooking food. It has also distributed and placed posters at hospitals and
other public places instructing the public on these same topics. (See Appendix C for samples
of posters and fliers.) All of theseefforts arenecessaryand importantbut have not reached
the level of intensity and consistency required to make a major impact on the spread of the
disease.

2.2 Ministry of Health

Severaldifferentoffices within the MOH are Involved in the currenteffort.

Technical Directorate of Epidemiology. Normal responsibilities: This office Is
responsiblefor collecting dataon 14 reportabletransmissiblediseasesand standardizing
reportingcriteria,format,andperiodicity.Additionally, theDirectorateinvestigates outbreaks
of specific transmissible diseases.

Cholera actions taken: The Directorate fielded an epidemiological team on January 29,
1991, to investigatethe outbreakof diarrhea in Chancay. It has since sent teamsto
Chimbote,Trujillo, and Plura. In mid-February,staff from the Centersfor DiseaseControl
(CDC) in Atlanta, Georgia,arrived In Peruto assistthe Directoratein investigating and
monitoringthecholeraoutbreak.

Office of Statisticsand Information. Norma! responsibilities: This office Is responsible
for gathering, analyzing,anddisseminatinghealthstatisticson a nationwidebasis.It actsas
the centralcollection point in thegovernmentfor health-related information.

Cholera actions taken: During the presentcholeraepidemic,this office was maintaininga
daily update of the status of the outbreak based on actual case reports from each
departmental(state)healthoffice. Unfortunately,due to the resignationof the Minister of
Healthandchangesin thetop officers,theflow of informationwasdisruptedin mid-March.
Since then, statistics on the status of the cholera epidemic have been based on estimates.
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Division of Basic Rural Environmental Sanitation (DISABAR). Normal
responsibilities: DISABAR is responsiblefor providingwatersupplyandsanitation services
to all rural communitieshavinga populationof lessthan2,000. During the pastdecade,
DISABARdecentralized its field operation by establishing 18 regional offices throughout the
country.Dueto theongoingprocessof decentralizingtheentire government structure, the
new regionalgovernmentsare in the processof taking over the operation of the regional
DISABAR offices. Action is also pending on the possible transfer of the central DISABAR
office from the Ministry of Health to the Ministry of Housing and Construction.

Cholera actions taken: DISABAR had planned a two-day seminar on basic sanitation,
regionallzation,arid activitiesconcerningthe choleraepidemic,to be heldon February21
and 22. However,at the lasthourtheMOH decidednot to authorizetheseminar,so it was
canceled.

On March 22, 1991,DISABAR presenteda NationalPlanfor thePrevention,Controland
Monitoring the Cholera Epidemic to the National Planning Institute, requesting assistance in

obtaining funding from an externalsource. This plan, estimated to cost US$1,461,595,
comprises four major activities:

• Chlorination and disinfection of potable water

• Installationof emergencylatrines

• Control of waterquality in rural areas

• Healtheducationand monitoringof theepidemic

DISABAR also prepareda separatedetailedplan to control cholerain the rural areasof
Cajamarca,whichwould costUS$104,007.Theplanwasto be usedasa sampleplanwhich
otherdepartmentscould use.This plan was preparedby DISABAR, unawarethat the
INAPMAS teamhadalreadytravelledto Cajamarcain late Februaryandhadorganizedand
initiatedananti-choleracampaignwith thelocalauthorities.Amongthe local peopleinvolved
In the campaignwasEngineerHugoTirado, Regional Directorof the DISABAR office in
Cajamarca. Apparently, there had beenno communicationsbetweenthe two DISABAR
offices.

Directorate Generalof Environmental Sanitation (DIGESA). Normal responsibilities:
This Directorateprovides professionalstaff resourcesto the MOH over a broadrangeof
technicalfields relatedto theenvironment.Thestaff plansand implementsstudies,training
courses,and environmentalsanitationprojects.

Cholera actions taken: During the present epidemic, DIGESA in cooperationwith the
National EngineeringUniversity fielded a team of some 30 engineers and technicians who
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travelledto the town of Chimboteto work in thepueblos jovenes. Teammembers met with
communlty-levelorganizationssuchashealthcommittees,mothersclubs, and community
kitchensto inform the public on the characteristicsof the choleraepidemicand to advise
themon thebasicmeasurestheyshouldtaketo avoidthedisease.At thesepublic meetings,
which wereheld in manyperipheralsectorsof Chimbote,teammembersdemonstratedthe
useof liquid bleachandpacketsof hypochloritecrystalsto disinfectwaterstoredin thehome.

Teammembers also trainedcommunity leadersIn the use of these materials so they could
go from house to house to instruct individual homeownersIn theiruse.A simple residual
chlorine test kit, designed by CEPIS and produced locally, was also provided to local health
workerswho weretrainedin its useto monitor chlorine residualsin indIvidual homes.

National Institute for the Protection of the Environment for Health (INAPMAS).
Norma! responsibilities: TheInstituteactsasthe clearing house andcoordinating office for
the MOH on all environmental activities related to health. It plans and implements
environmental health programs which often require the participation of professional staff
from other MOHoffices such as DIGESA and DISABAR. It also establishes policies and
technicalguidelinesfor environmentalhealthactivitiesof the MOH.

Cholera actions taken: During the cholera epidemic, the Institute fielded a teamto travel
to Cajamarcato assistthe local authorities in organizing a campaign covering the dty and
its environs. The team, consistingof six professionalsfrom various technical disciplines,
arrived in CajamarcaFebruary23, 1991,andspentoneweekorganizingand implementing
the campaign. It also prepared an emergency work plan describing the actions to be taken,
the suppliesand equipment needed, manpower requirements, and a cost estimate.

The Director of the Institute accompaniedthe EPA teamon its field visits to Trujillo and
Piuraandto pueblos jovenes In Lima. The Institutealsoarrangedmeetingsfor theWASH
teamwith thevariousgovernmentand nongovernmentalorganizations,and theINAPMAS
SanitaryEngineeraccompaniedtheteamon manyof Its meetingsand field visits.

2.3 Ministry of Housing and Construction

Two of theMOHC officesare involved in thecurrenteffort, asdescribedbelow.

National Water Supply and SewerageService (SENAPA). Normal responsibilities:
SENAPA Is responsIblefor establishingpoliciesand technicalguidelinesandassistancefor
all municipalwaterand sewerageauthoritiesfor towns and citieshaving a populationover
2,000, exceptfor the FederalDistrict of Lima which operatesasa separateautonomous
authority.

6



Cholera actions taken: In responseto the present cholera epidemic, SENAPA published
an official Ministerial Resolutionof February15, 1991,descrIbingemergency actions to be
taken by MOHC, regional and local governments,and water supply and sewerage
authorities.Specific instructionswere developedfor use in areaswith and without piped
water,areaswith andwithout seweragesystems,andareaswith andwithout latrines.

ThePresidentof theSENAPA Directoratewasa keymemberof a teamrepresentingMOH,
MOHC, and PAHO that travelled to the Departmentsof Tumbesand Piura to gather
informationon the choleraepidemic,and to meetwith representativesof the Government
of Ecuadorto discuss waysandmeansto collaborateon thecholeraepidemic.

SENAPA hasalso trained 23 of its engineers and techniciansIn the installation and
operationof drip hypochlorinators which reportedlyhavebeendonatedby the German
government.Thesetrained technicianshavebegunto travelto thosetownsandcities hardest
hit by theepidemicwherethereisa needfor chlorination,to install theequipment,andtrain
the local staff in its operation.A key constraintto this activity is lack of adequatefundsto
covertravel costsof the largenumberof teams.

Lima Water Supply and SewerageService (SEDAPAL). Normal responsibilities:
SEDAPAL Is responsiblefor supplyingwaterandsewerageserviceto thecities of Lima and
Callao.

Cholera actions taken: SEDAPAL increasedthe application of chlorine at its La Atarjea
surfacewater treatmentplant. It also installed chlorinators on all operating wells, In
conjunction with CEPIS, SEDAPALinstituted an extensive program for monitoring water
quality throughout the treatmentanddistributionsystem.

2.4 Pan American Health Organization (PAHO)

Pan American (Regional) Sanitation Office Peru. Normal responsibilities: PAHO is
theWHO RegionalOffice for theAmericas,with headquarters in Washington, D.C. A sub-
office locatedIn Lirna Is chargedwith providing technicalassistancein healthactivitiesto the
Governmentof Peru,which may be in the form of generaltechnicalassistanceor in special
projectsidentifiedascritical needs.

Cholera actions taken: This office hasbeenactiveatthehighestlevel of government since
theoutbreakof the choleraepidemic.Theyparticipatedin the first organizationalmeeting
set up to coordinateanti-choleraactivities, and were part of the governmentalteamthat
visited Tumbesand Piura to assessthe statusof cholera in those areas. They also provide
technical assistancein the form of discussions and some excellent technicalpublications
related to efforts required to combat the outbreak.
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Pan American Center for Sanitary Engineering and Environmental Sciences
(CEPIS).~Normalresponsibilities: This is a WHO Centeroperatingunderthe aegis of the
PAHO. Its primary responsibilityIs to provide technicalassistanceto countriesin thearea,
with emphasison problemspeculiar to the area. This is done by carryingout research,
laboratory studies, and field investigations.The center also maintains an extensive
environmentalhealth library andcomputersearchcapability.

Cholera actions taken: CEPIS participation during the currentcholera outbreak has been
quite extensiveand valuable. It set up a 4-month agreementwith SEDAPAL to provide
technical assistance,training~and monitoring of the Uma water treatmentplant and
distribution system.

It carriedout a rapidassessmentof environmentalproblemsin Chimbotevery shortly after
thecholeraproblemhad beenconfIrmed.The CEPIS laboratory did quality-control testing
of various availablechlorinechemicalsusedfor water disinfections;andit also developeda
simple inexpensivechlorine residualcomparatorwhich could be produced locally. CEPIS
developed, in conjunction with UNICEF, a plastic sanitary home water storageand
dispensingcontainerwhich canbeproducedlocally. In additionan engineerwasprovided
to accompanythe EPA consultantson a numberof their field visits.

8



Chapter 3

FIELD VISITS

In additionto themanymeetingsheldwith thekey governmentalofficials andagencies,the
teammadea numberof field visits. Thesewerenotasextensiveasdesired,but time wasnot
availablefor more.Major field visits weremadeto Chimbote,the COVARS(Committeefor
Vigilance over theRiver SantaWaters)system,Uma City areas,andPiuraand surrounding
areas.Thesevisits includedwatersystems,sewagedisposalsystems,hospitals,healthcenters,
healthposts,anda numberof cholerapreventionmeetingsand educationsessions.All of
thesegreatlyassistedtheWASH teamin becomingknowledgeableaboutcurrentactivities.

3.1 Chimbote Water SystemEvaluation

3.1.1 Introduction

When the first confirmationwas madethat cholera had appearedin Peru, a surveyof
sanitaryconditionswasundertakenin thecity of Chimbotein theAncashRegion,oneof the
locationswherecholerafirst appeared.This surveywascarriedout by CEPISIn conjunction
with the MOH—arapid assessmentduring theperiod4-6February1991.

Thatstudyindudedvisits to thewater system,the sewagedisposalsystem,quickevaluation
of the markets,and garbageand hospital wastedisposal.Since this visit appearedquite
acceptableit wasnot felt that a revisit wasnecessary.The following is a summaryof the
watersystemasdescribedin the CEPISreport.

3.1.2 Water Systems

Thereare two main typesof watersources:15 operationalwells anda surfacesupply.

Well System. One set of wells feedsone surface(1) and threeabove-ground(II, IV, V)
reservoirswhich then servetheSanPedrozoneandzones1, 2, 3, and partof 4 (refer to
Figure 1, AppendIxD). Theseare in theolder, moredensepartof Chimbote.Only one of
thewells is chlorinated.The secondsetof wells feedsa single above-groundreservoir(III)
whichserveszones5, 6, andpartof 4. Only oneof thesewells is chlorinated.Only reservoir
I wasconsideredin poorshape.Thetop is only slightly aboveground; it is deterioratingand
is in a locationsubjectto garbageand excretacontamination.

Thewell systemis notmetered,thereareunauthorizedconnections,waterserviceIs normally
not availablethroughouttheday, and backsiphonageoccurs.Also, manywaterandsewer
linesarelaid in thesametrench.
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Surface Water System. Water is drawn from the Rio Santaand delivered by the Stuart
Canal.It isvery muddyandcontaminated,so is in needof a highdegreeof treatment.There
is a completetreatmentplant with flocculation, sedimentation,filtration, and chlorination.
Reportedlythisplantdoesnotfunctionproperlydueto designandconstructiondeficiencies,
improperoperation,and lack of quality controland records.Thereare two above-ground
reservoirs servingthe SouthZoneof Chimbote.Deficienciesin distributionarethesameas
notedfor thewell systems.

3.1.3 Other Observations

Sewageis not treatedexceptin a portIon of the south zone where it goesto a lagoon.
However,muchof this is divertedto irrigatecropsprior to reachingthe lagoon.Any excess
sewagefrom thelagoongoesto thesea.Thenorthareahasa largeinterceptorwith aseries
of pumps andnormallydIschargesto thedrainageBahiaCoishconorthof town, whichalso
goesto thesea.However,pump failuresoccurfrequentlyand theraw sewagebypassesto
thebay in town at four differentout-falls. (SeeFIgure2, AppendixD.)

Observationswere maderegardingthe marinecanneries,the markets,the hospitals,and
generalsanitationin andaroundthecity. All of theseshowedareasandpracticesconducive
to thespreadof choleraandothertransmissiblediseases.Of specialnoteare the hospitals
wherecholerapatientsarehospitalizedand wasteis inadequatelytreated.Anothernotable
factor is the practiceof defecatingin open lots, fIelds, and otherareasIn the city and
especiallyin theperipheralareas.

3.1.4 Recommendations

Major recommendationsfrom the CEPISreportare thefollowing:

WaterSystem,High Priority Needs

— The water treatmentplant operator(s)should be properly
trained,in orderto obtainproperplantoperation.

— Chlorinationshould be providedfor all well waters.This will
requirenewchlorinators.

— ReservoirI should be repairedand properlyprotectedfrom
contaminationsources.It should be fenced.

— Chlorination should be increased to carry an adequate
chlorineresidualthroughoutthe distributionsystem.
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— TheDIGESA teamtraining should continueuntil all areasare
covered,with follow-up visits at appropriateintervals.

• WaterSystem,LongerRangeNeeds

— Water source quality should be monitored to assist in
determiningtreatmentrequirements.

— Treatmentplant constructiondefectsshouldbe corrected.

— A laboratoryshouldbeequippedandoperatorstrainedsothat
properplant andsystemmonitoring can be carriedout and
recordsmaintained.

— Sourceand overall systemmodificationsshould be madein
orderto providecontinuouswaterservice,with separationof
waterandsewerlines.

— Housereservoirconnectionsshouldbe modifiedto avoidback
siphonageand networkcontamination.

— Unauthorizedconnectionsshould be discontinued,asthese
causewaterwasteand canlead to backsiphonage.

Sewage Disposal. Recommendationsarecontainedin theattachedextractfrom theCEPIS
report and arequite essentialto the control of choleraand other such infections. (See
Appendix D.)

Other. Recommendationswerealsomaderegardinggeneralsanitation,foodmarketingand
preparation,garbagedisposal,andthehospitals.Theseare essentialand are in the extract
(Appendix D).

3.2 Committee for Vigilance over the River Santa Waters

3.2.1 Introduction

On 24 March 1991 theWASH teamvisited the COVARSwatersystemin orderto assess
a typical small independentwater system.The following personnelwere contacted,and
accompaniedthemon thevisit:

• Luis Garidia Dominguez,Vice President,COVARS
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• FernandoPantaMorales, Secretary, COVARS
• InocencioLara,General Secretary/Primavera
• CeferinoAgurto, Distribution System Inspector -

COVARS is a small independentwater systemwhich servesfive pueblos jovenes areasto
thenortheastof Chlmbote.Nosupportis receivedfrom SEDA Chimbote.Theareasserved
arePensacola,Primavera,El Porvenlr, La Union, and CesarVallejo. Eachareahas two
representativeson thegoverningcommitteewhich is chargedwith the total operationand
maintenanceof thesystem.Thereareapproximately2,500 householdconnectionswhich
serve approximately10,000people.An estimated900 householdspay 0.4 million Intl
(US$0.73)permonth,while theremainderpay occasionally.Thenon-payingpeopleoften
contributelaborasa methodof payment.An unknownnumberof non-servicedpeoplealso
live in the surroundingareaandmustcarry theirwaterin bucketsandothercontainers.

3.2.2 Water System

Source. Thereis only onesourcefor thesystem,theSantaRiver. Wateris broughtfrom the
river a reported25 km via an irrigationditch which also serves the COVARS system. At the
point of intake the water is extremely muddy and would normally require a highly
sophisticatedtreatmentsystemin orderto renderIt acceptable.Thereis no equipmentto
measurethewaterreceived,soquantity receivedor consumedis unknown.

Treatment. An 8-inch line transportsthewaterapproximately50 m to thetreatmentfacility,
which is a small storagebuilding with a concretealum-mixing basin (approx. 0.6 x 1.3 x
1.3 m). Alum and water are mixed here and then dripped into a small chamber in the intake
line. If the water appears to be muddler than usual, the drip rate is arbitrarily increased.
There is a plant operationandmaintenanceemployeeliving on site who is available at all
times for mixing the alum, unplugging the intake, and performinggeneralmaintenanceof
theIntakeandtreatmentfacility. This facility normally uses50 kilo of alum every4 to 6 days.

From thetreatmentfacility thewaterflows approximately70 m to thesedimentationbasins
which theoreticallyarein series.Eachbasinreportedlycontains100 m3. Waterentersat one
end of the first basinand exits from an oppositeend into a cornerof the secondbasin.
However,it leavesthesecondbasin from thesamecornerandtherebydefeatsthe purpose
for sedimentation.Therewasno evidenceof any significant flocculation, therewas little
settling, and the departingwaterwasstill highly turbid. Eachbasinhasa bottomdrainfor
cleaning.

Water consumptionIs unknown becausethereis no measuringdevice of any kind at the
plant. Without knowingtheflow rateit isextremelydifficult to adjustthealumdosagein such
a mannerto producea properfloc for settling. Also sincethe operatorreally doesnot
understandflocculation andsettling, he is not aware of thevalueof increasingthe settling
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time by adjustingthe flow rate,nor of the needfor drawing off settledmaterial from the
basin bottoms.Utile value is being received from thesebasins.

Reservoirs. An 8-inch line carries the water by gravityapproximately 5 kmto two reservoirs.
The line is reportedly partially castiron and other material (either ceramic or asbestos
cement). The reservoirs are reportedly 750 m3 and 250 m3 and areplumbedto operate
singly, In parallel,or in series. Water alsocanbe drawnfrom thebottomorsupemated.The
waterin thesereservoirsis quiteturbid, furtherindicatingpoorcoagulationandsedimentation
treatment.Both reservoirshavescreenedventsand the largereservoirdoeshavea non-
curbedconcretemanholeentry point which could allow extraneousmaterial to enterthe
reservoir,sinceIt is flush with the reservoir top surface.

Chlorination. In 1985 COVARS was given a gas chlorinator and two cylinders for
chlorinationof the water (CapItol ControlsCo. Colmar PA USA, Model 61C1/PR0064,
serial420-8). Due to a shortageof funds, no chlorine gaswas purchased,so although
installed,the chlorinatorhasnot beenoperational.It appearsto be in excellentcondition,
completewith scales.With theamountof turbidity present,however,extremelyhigh chlorine
dosageswould be required,andeffectivechlorinationwould bequestionable.Chlorinecosts
would be high.

System Feeder Main. From the reservoirsthereis reportedlya 6-inch feedermain which
transports waterby gravity approximately2 km to thefive areas.It apparentlyis of various
materialIncludingasbestoscement,castiron, andpossiblycementorceramic.This is an old
line which has been subject to muchrepairandmaystill haveleaks.An abundanceof source
water reachesthesedimentationbasinsandreservoirs,but the 6-inch line from the reservoirs
is too small to satisfy the demand. As a result the reservoirs are usually full, with a water
shortage In the servicedareas. This is undoubtedly due to the small pipe size and possibly to
incrustation.

Distribution System. This is an extremely old distribution system with evidence of
deterioration. There are some fireplugs, but they are rusted almost beyond recognition. None
appeared functional.

There were also a large number of holes dug in front of houses, to effect repairs to service
connections or in which to deposit wastewater. In some, the pipe appeared to be intact,
while in others one could see the two endsof a brokenserviceline. Many of the holes
contained water whichseemedto comefrom breaksordeposItedwastewater,asthere had
beenno rainand the watertablewasnot high.

As previouslystated,watershortagesin thesystemare quite frequentand backsiphonage
Is sureto takeplace.A largepopulationlivesin very rudimentaryhutswhich arenot served
by thesystem;wateris transportedin almost any and every typeof containerwith little or
no protectionagainstwaterborneinfections.
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3.2.3 Cambio Puente

Cambio Puente is anothercommunitynearthe COVARSwhich is not serviced.The town
is high abovetheservicingreservoirsand cannotbe gravity fed. In the absenceof a pump
and a distribution system,it Is not possibleto get water to the town from the COVARS
system,althoughtherewould be anadequatesupplyof waterif additionaltreatmentfacilities
werebuilt.

Peoplein this puebloobtaintheirwater eitherdirectly from the irrigation ditch or from a
singleopendugwell. This well wassampledusing HachLaurylTryptoseMPN tubesandEC
MediumMPN tubesandboth testswerepositive.No attemptwasmadeto determineMPN.

3.2.4 DIscussionand Recommendations

This visit wasnot intendedto be a completestudy of theCOVARS watersystem.It wasa
rapid assessmentof the systemasa whole, since it representsan exampleof the small
independentwatersystemswhich exist throughoutPeru.In spiteof theseriousconcernsof
the COVARS staff, they do not havetheresourcesto make improvementsin the system.
TheCOVARSmanagersaredesperatelyseekinghelpfrom all availablesourcesfor technical
assistanceand funding to make urgently neededimprovementsin their water system.
Unfortunately,asof thedateof thevisit, no assistancewasforthcoming.The majority of the
systemsarelikely to have manyof the sameproblemsasfound here.Resolutionof these
problemswill beparticularlydifficult In view of thecostsinvolved. With an understandingof
this situationthefollowing recommendationsare made:

• COVARSImmediateNeeds

— Provideoperatortraining in flocculation,sedimentation,and
chlorination.

— Providechlorine gason a continuing basis and actuate the
chlorinator. -

— Providea simplewater intake measuring device.

— HaveaDIGESA-typetrainingteamvisit thenonservicedareas
to train the peopleIn waterprotectionandchlorination.

• COVARSLonger RangeNeeds

— Provide fIltration unit(s) to follow sedimentation.
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— Providea larger parallel feedermain from the reservoirsto
theservicedareas.

— Evaluatethedistribution systemto determinewhetherrepair
orreplacementis mostappropriateandcarryout the findings

— Modify the reservoirventsand manholeto reducethe entry
of extraneousmaterial.

• CambloPuenteImmediateNeeds

— Havea DIGESA-typetraining teamvisit this areato train the
peoplein waterprotectionandchlorination.

• Cambio PuenteLongerRangeNeeds

— ConsiderincludingCambioPuentewithin theorganizationof
COVARS.

— Providepotablewaterfrom the COVARSsystemto Cambio
Puente,eitherwith standpipesor houseservices.This would
requirepumping from the reservoirsor possibly from the
flocculationandsedimentationtreatmentarea.

3.3 Lima Water System

3.3.1 IntroductIon

TheLima watersystem, operated by SEDAPAL, is very large, necessarilyquitecomplex,and
exactstatisticsrelatedto thesystemarenot asaccurateasonemight desire.Oneexcellent
sourceof past information is the Plan Maestro de Agua Potable y DesaguePara Lima
Metropolitanawritten in November 1981 (printed 1982) by Engineering—Science of.
Arcadia,California. This plan hasnot beencarriedout, primarily due to a lack of funds.
Severalextractsof that reportareattached.(SeeAppendix E.)

In 1980 the populationof Lima was estimatedat 5,020,000people,with 3,778,000
receMngwaterfrom thepipedsystemand1,242,000receivingwaterfrom vendors.There
werean estImated500,000authorizedconnections,averaging7.5personsperconnection.
It was estimatedthat therewere an additional 10-15 percent(50-75,000)unauthorized
connections.
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In 1991 thepopulationof Uma is estimatedatover 6,000,000people,with approximately
4,700,000receivingwater from the piped systemand 1,500.000receiving water from
vendors.Thereareanestimated665,000authorIzedconnections,andanadditional65,100
unauthorizedconnectIons.

Total waterproducedaverages15 to 16 m3/sec.which amountsto a daily averageof
1,229,000m3/day. Approximately40 percentof this is providedby deepwells, and 60
percentfrom surfacewater.Although this is thewaterproduced,thereareno valid, figures
for waterconsumption.It Is estimatedthatsystemlossesareat least20 percentandmaybe
ashigh as40 percentof the waterproduced.

3.3.2 Water Supply System

Surface Water Supply (La Atarjea TreatmentPlant). The sole surfacesourceis the Rio
Rimac which originateshigh in theAndesand flows 125 km to the seain Uma, with a
5,000m drop.Although It originatesasa goodsource,minIngoperations,extensiveslides
and erosion,anddirect dischargeof rawsewageandIndustrialwasteat manypointsrapidly
turns it into a highly contaminated,difficult-to-treat source.Wateris withdrawn at the La
Atarjea plantwithin thecity limits of Lima. Oneproposalin the MasterPlanis to movethe
intake point up river, in anattemptto getbetterwater. (SeeattachedFigure A andFigure
B in Appendix E.)

La Atarjea is a complete treatment plant designed to treat 15m3/second
(1,296,000m3/day).Dueto thenatureof thewatersourcetreatmentdifficulties, this plant
is limited to 8.5-9 m3/sec. This plant provides 60 percent of the water for Lima.
Pretreatmentconsistsof a screenedintake,primarysettling,andprechlorinatlonbeforethe
water goesto a large 500,000m3 storagereservoir.This reservoir is normally usedto
provideuniform influent to thetreatmentplant. However,acritical useis whenriver turbidity
is extremelyhigh. At suchtimes, thereservoirpermitsblendingwaterto normalizeturbidity
going to theplant.

Flow from the reservoirgoesto primary and secondarysettling where flocculation and
settlIng takeplace In both basins. The wateris thensandfiltered, chlorinated,andgoesto
storagereservoirsprior toenteringthedistributionsystem.Operationof thistreatmentfacility
is extremelydifficult. Therefore,assoonasthe cholera outbreakwas confirmed, CEPIS
assignedtwo personnelto the plant to provide technical assistancein plant operational
controland monitoring andlaboratorytraining.

Well Water Supply. Therearea total of 300 deepwells locatedat variouspoints, primarily
in theperipheralareasandoutsideof thecity. Thesearegenerallyat higherlevelsandhave
not reached depths where salinity would be drawn from thesea.At any given time 270 to
280 wells areactive. Loss of wells Is primarily due to lowering of the watertables.These
wells provide approximately40 percentof Lima water production,or 6.5-7.0m3/sec.
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Reportedlyall well suppliesare chlorinatedusing gas chlorinatorsfor larger outputsand
hypychlorinatorsfor the lowerquantitysources.

Distribution System. As previouslystatedIt is estimatedthat the Lima watersystemserves
in excessof 6 million people. Approximately 4.7 million are serveddirectly by service
connections, and 1.5 millIon are servedindirectly by standpipes, tank trucks,and carrying
from any sourceavailable.Thecentral systemhaslargefeedermainsgoing to the various
zones,which thenbranch out into separateindependentareas.Overall lossesare estimated
at 20 to 40 percent.Most of this loss,basedon the MasterPlanstudy, appearsto be due
to leakyandbrokenfaucetsandvalvesandmainsIn theold partof thecity (40-60yearsold).
As one drivesthroughthe city, it is commonto seefloodedareaswhich appearto be line
breaks;andlittle actionseemsto be taking placeto repairthem.

As previouslystatedthereareapproximately730,000to 765,000total serviceconnections,
both authorizedand unauthorized.Of these,only an estimated400,000actually receive
regulardaily service.Theothersareall subjectto frequentshortagesand shut-offs. Thereis
little attemptor incentiveto conservewater,and thereareno direct efforts or inspections
to assuretheabsenceof cross-connectionsat domestic,commercial,nor industrial facilities.

Becauseof frequentwatershortagesalmosteverywater servicehassometype of storage
facility. Theserangefrom simple, poorly constructedfacilities to large well constructed
reservoirs.Theseoften are openunprotectedfacilities subjectto local contamination,and
with no backflow prevention,which is conduciveto allowing contaminationof thenetwork.
Thesestoragefacilities can be a hazardto both the ownersandthe community.

Tankerservice is extensiveand has greatpotential for creating problems. Private and
publicly-ownedtankersfill up at designatedsystemwater points and thenhaul out to the
dependentareas.Theynormally servetheseareason a house-to-housebasis,whereeach
Individual must buy the water. The water Is put into every conceivabletype of container,
from bucketto reservoir.Chargesvary, but theaveragein lJmais approximatelyUS$1 for
a barrel(180-230liters). Waterfrom a tankerservicecan be a hazardto all of the people
being serviced,dueto potential contaminationof the tank contentsor the homeowner’s
container.

Standpipesare normally centrally locatedoutlets for useby all peopleliving in that area.
Theseoftenarepoorly maintaInedand wasteful facilities. Peoplein theareaareexpected
to carrywaterto their homesin bucketsfrom thestandpipe.This is usuallydone,but people
who canafford it often connecta hoseandrun it to theirhome.This is extremelywasteful
and createsadditional backsiphonagepotentials.Storageof water at home is normally
poorly protected,if at all, and is subjectto contamination.

Othersourcesof waterare variedanddependon the ingenuityandneedof the people.In
Lima South (and probablyIn areasnot visited), thereIs extensive useof raw sewageand
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lagooneffluent for varioustypesof irrigation including gardens. Hopefully it is not used for
domesticpurposes.This will be discussed later in the report. Also, whereline breaks or valve
leaksoccur there may be an instantcrowd to utilize the water. One stop made was at what
appearedto beapermanentvalve leak.Thevalve was located in a valve chamber which had
then flooded and created a veritable oasis. ApproxImately 200 people were dipping out
water to drink, doing their laundry on the spot, and bathing. The life of any employee
attempting to repair that leak would certainly have been in jeopardy.

Prior to the cholera outbreak there wasno routine system monitoring for either chlorine
residual nor bacteriologicalpurposes, and apparently no organization had this responsibility.
In order to assist SEDAPAL, CEPIS started a monitoring program and assignedeight
personnel to this program.The agreementbetweenCEPISand SEDAPAL wasthat CEPIS
would provide theseeightpeopleand two at thetreatmentplant for four months,of which
one month is already past. As of late March, no decisionwas madeas to who would
continuethiseffort at theendof theagreement. Forthe first test period, the city distribution
systemwas divided into 35 samplingareas;102 chlorine residual testswere made, and 30
showedno residual.Bacteriological tests of these 30 points resulted in 4 showing the
presenceof fecalcoliform. These wereall in areaswhere serviceinterruptionsoccur.Twelve
housecisterns were testedand eight showedthe presenceof fecal coliform. Chlorination
dosages wereincreased,andfreechlorineresidualscan now be found in downtown areasas
high as 0.5 and 0.6 mg/I. Heavy chlorine residualswere also detectablein the far south
Lima feedermain, 17 to 20 km from the treatmentfacility. This was undoubtedlydue to
boosterchlorination being Introduced from the well sources.

3.3.3 SewageDisposal

Of thehomes,commercialestablishments,hospitals, and industrieswhich have direct water
serviceonly 50 percent arereportedlyservicedby sanitarysewers,and thesesewersare
estimated to be functioningat less than35 percentof the designflow. Threemajoroutfalls
dischargeraw sewagedirectly into the sea within the city limits of Uma. Therearealsoa
largenumber of other raw sewageoutfalls of varioussizesthatdischargeto Rio Chillon and
theseaIn north Uma,and to Rio Rimac in centralUma. Someof the outfalls discharge to
thegroundsurface, dryarroyos,andstreambeds where theyevaporate,soakinto the sandy
soil, or aretotally usedup for irrigation purposes before actually reachinga water course.
Theirrigation is for mixed purposesincluding gardens. Someof the major outfalls are shown
in FigureC, Appendix E.

There are only two treatmentfacilities; both of theseare In south Lima. The San Juan
facultative lagoon system was designed as a 20-day retention facility. It is reportedlyserving
a population of 60,000 people and receiving 250 liter/sec. Utilizing those figures, however,
thelagoonsshouldbe receiving360liters/capita/day.Thisappearsto indicatean excessively
high rateof wateruse.A numberof the lagoonswere septicandhad large sludge deposits.
Reportedly each lagoon Is drained, dried out, and the drysludgeremovedfor useasfertilizer
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everyfive years.Partof the effluent goesto a largegroupof experimental fish rearing basins
which arepartof a CEPISstudy, andthenhelpsIrrigate a treefarm. The restof theeffluent
dischargesto adrainagechannel whereit evaporatesor seepsinto thegroundanddoesnot
reacha flowing watercourse.

Thesecondlagoonsystemis hardlyusedat all becausemuchof the rawsewageis usedfor
irrigation prior to reachingthelagoons.This facility hastwo parallelsystemseachwith two
lagoonsin series.One had a small flow in andevena lower flow out due to seepageand
evaporation.Thesmall outflow evaporatedandsoakedinto the groundprior to reachinga
flowing watercourse.The secondsystemwasdry.

As previouslynoted,only 50percentof theLirnaestablishmentswith directwaterservice are
servedby sanitarysewers,andnotall of thesehavetoilets. Thoselackingsewersdrain their
waterinto holesor directlyonto theground.In theabsenceof latrinesit is commonpractice
to defecatein openlots, fields, and any otheropenareasin thecity and especiallyin the
peripheralareas.In theSanJuanareaIt Is reportedthat approximately45 percentof the
peopleuselatrinesandthe remaining55 percentdefecatewherevertheycan.

3.3.4 Other ObservationsandRecommendations

Althoughnotpartof theWASH teamassignment,observations were made of other activities
which could affect choleratransmission.Foodhandling techniques are poor in homes and
otherfoodpreparationandservingareas.Thegeneraleducationlevel of manypeopleis low,
with aminimal knowledgeofsanitaryprecautions such as protecting foodandwater,washing
of hands,properdepositingof fecal matter,andcarein tendingthesick. Also of specialnote
are clinIcs and hospitalswhere cholera patientsare treated.Properwastedisposal and
equipmentsterilizationfacilities and personnelarein short supply. Disposal of patient waste
Is also a seriousproblem especiallyunder the sewagehandling procedurespreviously
discussed.

Due to time limitations, review of the Umawater system was not intendedto bea complete
study. It wasdesignedasa rapidassessmentof thesystemasa whole. Resolution of many
of the problems noted will be very difficult in view of the costs involved. With an
understandingof this situation, thefollowing recommendationsare made:

• WaterSystem,High Priority Needs

— Continue training of water treatmentplant operatorsand
technical assistance by CEPIS or other appropriate
organization(s).

— Continue chlorination dosagesat current levelsand assign
permanent monitoring responsibility to a government
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organizationwhich cancarryout this responsibilitywhenthe
CEPIS—SEDAPALagreementends.

— Takeimmediateactionwhenevera main breakis detectedto
avoid greaterwaterlossand to preventbacksiphonage.

— At all tankerpoints, rechiorinatetankerwater to bring the
tankerwater to a minimum of 1.0 mg/I chlorine residual.
Dosagelevel requiredto reachthis residual can be initially
developed.Thena standardquantityof bleach/hypochlorite/
other can be routinely added to eachtanker while filling,
basedupon tankersize.

— Set up an expandedtraining programsimIlar to what was
done in Chimbote by DIGESA and In PuentePiedrá by
INAPMAS to teachchlorinationandothercholeraprevention
training to thosewho do not havedirect waterand sewage
facilities. This shouldalsoindudetheInformationon hazards
relatedto sewageirrigation andto indiscriminatedefecation.

• Water System,LongerRangeNeeds

— InstituteanexpandedsystemmaIntenanceprogramwhichwill
concentrateon Immediaterepairof main breaks,greaterleak
detectionand repair, Improvementof service connections,
monitoringof serviceconnectionsand ownerreservoirsand
cisterns to reduce cross-connection,and detection and
registration(or prevention)of all unauthorizedconnections.

— Repairall deterioratingor improperstandplpefacilities and
set up a routineinspectionprogram.

— Instituteasystemwideeducationalprogramto stresstheneed
forwaterconservationandrepairof all leakyandfaulty home,
commercial, and industrial valves, toilets, cooling water
facilities, etc.

— Review,update,andsetup aphasedprogramforcarryingout
appropriateactivities set forth In theMasterPlan.
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• SewageDisposal, High Priority Needs

— Set up a training programsimilar to what was done In
Chlmboteby DIGESA andin PuentePiedraby INAPMAS for
those without sewage facilities. This should Include
information on hazardsrelated to sewage irrigation and
indiscriminatedefecation.

• SewageDisposal,LongerRangeNeeds

— Improvelagoonoperationand management.

— Review,update,andsetup aphasedprogramforcarryingout
appropriateactivitiessetforth In theMasterPlan.

— Establisha latrineeducationandconstructionprogram.

• OtherHigh Priority Needs

— Takeactionin dlnicsand hospitalsto preventthespreadof
cholerafrom patientsbeingtreated.Disinfectionmaterialsare
in short supply; at somelocations sewersarenot available;
andwheresewersareavailablethereIs no sewagetreatment.
Proper medical waste managementprograms must be
stressed.

3.4 Piura and Environs

3.4.1 Introduction

On 1-3 April a visit was made by theWASH teamto Pluraand someof the surrounding
townsandvillages.Theywereaccompaniedby an engineer from INAPMAS; meetingswere
heldwith manygovernmentofficials.

Thecholeraoutbreakwasfirst confirmedIn Chancayandalmostsimultaneouslyoccurredin
ChimboteandPiura, citiesfurther to thenorth. Becauseof theearly onsetin Piurathis city
wasvisitedearly in theoutbreakby a specialinvestigativeteamcomposedof representatives
of MOH, SENAPA, and PAHO.

Among otherproblemsnotedwas that of the 16 watersourcewells, only one was being
chlorinated,andeventhat wasnot being carriedout properly.Threewells werealso found
to be contaminated.
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3.4.2 Piura Water System

A total of 16 deepwells supply this system, and reportedly all feed directly into the
distributionsystemratherthan into reservoirswhich feed the system.Thereis no surface
water supply.

As reportedby the first governmentteam visit, none of the wells was being properly
chlorinated.However,sincethena numberof actionshavebeentakento overcomethis,
including the installationof chlorine gasinjection systemsat nine of thesewells. Theseall
feed into thewell pumpdischargeline prior to enteringthe distribution system.Thereare
plansto install similar chiorinatorsat the other six wells. Severalwells were visited, and
chlorinewasbeing fed at a rateof 0.5 mg per liter. Althoughthis is a majorimprovement
thereIs no contacttime prior to enteringthesystem,andthedosageis not high enoughto
keepa residualthroughoutthesystem.(If a well is notcontaminated,chlorinecontacttime
maynot be critical.) It shouldbenoted,however,that at almosteverywell visited in Peruthe~
pumplubricationwaterdraineddirectlybackinto the well andhadthe potentialproblemof
picking up contaminationfrom the“always dirty” pump basearea.

PressureIn thesystemis maintainedby elevatedtanks.Watersamplingshowedno chlorine
residuals.This system,which servesthecity andareain thesamemannerasalmostall other
systemsseenIn Peru, is leaky, and waterservicethroughoutthe city is intermittent,with
someareasonly receivingwaterfor less thananhour aday.

Piuracurrently has10 of 16 wellschlorinated,but evenwhenall arechlorinatedthis cannot
beconsidereda safesupply. Routinechlorineresidualandbacteriologicaltestingis not being
carriedout. Thereis alwaysa chanceof well contamination,not enoughchlorinecontact
time, systemleaks,hazardouscistern connections,broken or damagedstandpipes,and
problematictankerand bucket transferand storagesystems.Thesesameproblemsare
discussedin Section3.3.2.

3.4.3 SewageSystem

Lessthan50 percentof thehomes,hospitals,industry,andcommercialestablishmentshave
servicefrom sanitarysewers.Almostall systemoutfallsgo directly to theriver orto dry areas
wheretheyevaporate,soakinto theground,or areusedfor irrigation purposes.Reportedly
thereis one areawhich drainsto a lagoon.Theteamwastold that mostof thesewagewas
usedfor irrigation prior to reachingor afterleaving the lagoon.

Thosehomesand establishmentsnot servedby the sewercollection normally drain liquid
wasteinto holesin the groundor directly onto theground.Somehomeshavelatrines, but
notmany In theabsenceof toilet or latrine facilities, thecommonpracticeIs to defecateIn
thefields, openlots, andanyotheravailablearea,especiallyin theouterareasof thecity and
in the pueblos Jouenes.
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3.4.4 Other Observations

Primavera Visit. Oneeveningwasspentat thepueblojoven Primaverawherea training
programwasbeing carried out in an Impressivemanner.It startedwith a socio-drama
showingwhathappenedin two families, one carryingout good anti-cholerapractices,the
othernot,with theexpecteddisastrousresults.A discussionwasheldof anti-cholerapractices
Includinghomewaterdisinfection,defecationpractices,foodhandling,andpersonalhygiene.
Lastly, stock solutionsof chlorine were passedout for home use.This wasan excellent
programandpartof an overall planfor theentirePiuraarea.Organizationin thePiuraarea
for carryingout theanti-choleracampaignwasthe bestobservedduring theteam’sstayIn
Peru.

Hospital.Thelocal hospitalin Piurahasa largeground-levelwatercisternfrom which water
Is pumpedto anoverheadstoragetank. Attemptswere being madeto rechlorinateat the
cistern,but therewasno chlorineresidualin thesystem.It wasbelievedthat therudimentary
chlorinationsystemcontainedno chlorine.Patienthandlingprocedureswerealsoobserved.
Temporarywardsweresetup In hallways,and it wasevidentthat this Is a probablesource
for moreinfection, in spiteof attemptsby staff to handlewasteandequipmentIn a proper
manner.Disposalof patientwaste is of particular concern,especiallyunder the sewage
conditionscited above.

RegionalCholeraOrganizationin Piura (RegionGrau). An intersectoralcholeracommittee
hasbeen establishedunder the office of the Regional President.The Director of the
DepartmentalHealth Unit (UDES) overseesthe committee. It is divided Into four sub-
committees:

1. MedIcal Servicesto the Public—chargedwith organizing medical
servicesin hospitalsandotherhealthfacilities to treatpatients.It also
is responsible for the provision of laboratory services and
epidemlologicalsurveillance.ThekeyagenciesinvolvedaretheMOH,
Social Security,andmilitary and police sanitation.

2. EnvironmentalControl—responsIblefor monitoring water supply
systems,chlorination of water, excretadisposal,garbageand solid
wastescollection and disposaland foodsanitation.The key agency
Involved is theDirectorateof EnvironmentalSanItation.

3. Logistics and Finance—responsiblefor the supply of medications,
materialsand equipmentand for receivingand distributingdonated
supplies. The key agenciesinvolved are the church parishes,
CARITAS, CARE and theUDES.
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4. Educationand Media—responsiblefor developinganddisseminating
educationalmessagesandmaterialsconcerningthecholeraepidemic.
The key agencyinvolved Is the Ministry of Education.

Below the regional level, the various responsibilitiesnoted aboveare handledby local
governmentaloffices (I.e., municipal governments,mayors, etc.) and nongovernmental
organizations(i.e., communitykitchens,mothersclubs, UNICEF, etc.).

Other. Observationsnotedin Piurawere similar to thoseof otherareasIn Peru.Adequate
garbageandsolidwastedisposalIs lacking.Foodhandlingtechniquesarepoorin commercial
establishments,andespeciallypoorwith respectto thestreetvendors.Recordsindicatethat
thevendorsareprimesuspectsof choleratransmissionIn Piura.Educationallevel is low and
there is minimal knowledgeof sanitaryprecautionssuchas protectingfood and water,
personalhygiene,and properdepositionof fecal matter. All of thesemattersare being
discussedIn theUDES training programmentionedabove,andcountrywidediscussionand
training programsaresorelyneeded.

3.4.5 Other Area Visits

In addition to spendingtime in Piura, visits were madeto a numberof smaller townsand
villages in the area.Generallythe sameproblemconditions were found in thesesmaller
towns that were found in Lima, Chimbote, and Piura. Among the towns visited were
Catacaosand LaUnion.

Catacaos. The water systemhastwo nonchiorinatedwells assources,one of which was
Inoperativeat the time of the visit dueto pump problems.Theotherwell wasoperativebut
inadequateto providea constantsupply. Thesystemhaselevatedtanksandprovideswater
on anintermittentbasis,nevermore thanseveralhoursaday.Thesystemalsoleaks,hasthe
samedelivery problemsasUma, Chimbote,and Piura, and is not a dependablypotable
system.

For sewagedisposal,the town has two parallel lagoon systems, eachwith two in-series
lagoons.Onesystemwas totally dry, and the other was flowing minimally. As with other
cities, raw sewageand effluent are drawnoff for irrigation. The collection systemhasthe
sameproblemsasPiura, anddefecationproblemsanddisposalarealsosimilar.

The medicalpostwasreceivingno pumpedwaterat thetime of our visit andhadno storage
facilities, thereforeno waterat all. Two cholerapatientswerepresentandbeing handledin
anevenmorerudimentarymannerthanin Piura Thefood handling,hygiene,andsanitation
practiceswerealsopoor.

La Union. The teamvisited the medical clinic areain La Union wherethe situationwas
similar to Catacaos,exceptthis facility did not haveawater connection.However,a trench
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wasbeingduganda smallplasticline wasbeinglaid to bring in water.Theadjacenthousing
area was served by Inadequatestandplpes.One of thesestandpipesobservedactually
dischargedbelow groundlevel intoa muddyhole in theground.Somehomesdid havewhat
wereprobablyunauthorizedhoseconnections.Onewassampledand,aswould beexpected,
showedthe presenceof fecal coliform.

Villages (Arena, TablazoNorte, TablazoSud, Yapato).Severalsmall villages were also
visited. Arenahada medicalpostwhich almostduplicatedthesituationof Catacaos.There
wasoneunchlorinatedwell, elevatedtankandstandplpes,andwaterdeliveryapproximately
onehoura day.

A secondvillage group(TablazoNorte,TablazoSud,Yapato)hadno water systemat all, but
waterwasto be pipedinto an elevatedtank currentlyunderconstruction.This tankwould
providewaterto all of this villagegroup.

3.4.6 Discussionand Requirements

It should be noted that this was a very quick visit andwas not a completestudy. However,
baseduponthis visit, anumberof recommendations can be made,recognizingthat costof
correctionsis aserious problem.

WaterSystem,High Priority Needs

— Providechlorinatorsfor all well sources.

— Doseall wells soasto provideaminimum chlorineresidualof
at least 0.5 mg/lIter throughout the systems, or 1.0 at
standpipesand tanker filling points. If this is not feasible,
rechlorinateat tankerfill points to a residuallevel of at least
1.0 mg/liter.

— Establish routine chlorine residual and bacteriological
monitoring.

— Expandthe Piuraprogramfor healtheducationandchlorine
dIstrIbution to all areas.

WaterSystem,LongerRangeNeeds

— Repairall line breaksor leaksasrapidlyaspossible,andset
upa monItoringprogramof homesandotherestablishments
to preventcross-connections,improvecisternprotectionand
use,anddetectunauthorizedconnections.
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— Repairall deterioratingor improper standpipefacilities and
setup routineinspectionprograms.

— Set up a masterplan for upgrading and providing water
treatmentsystemscountrywide,on a prioritizedbasis.

• SewageDIsposalSystems,High Priority Needs

— ExpandthePiura programfor healtheducationandchlorine
distributionto all areas.

• SewageDisposalSystems,Longer RangeNeeds

— Improve collection systems and lagoon operation and
management.

— Establisha latrineeducationand constructionprogram.

— Set up a masterplan for upgradingand providing sewage
collection and treatmentsystemscountrywide,on a priority
basis.

• OtherHigh PrIority Needs

— Action is requiredIn hospitals,clinics, and medIcalpoststo
preventthe spreadof cholera from patients. Disinfection
materialIs in shortsupply,sewersareoftennotavaiiable,and
wherethey arethereis little or no treatment.Prior medical
wastemanagementprogramsmustbe Implemented.
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Chapter 4

EPIDEMIC CONTROL ACTIONS

4.1 Overview

The water supply and sanitationconditions in Peruhavebeencharacterizedasa disaster
waiting to happen.Thecholeraepidemicthat Peruand its neighborsarenowsufferinghas
merely put a nameon that disaster.In a sense,nature,in its own deliberatemanner,is
collectingits dueonadebtthattheworldhasfailed to pay—adebtin theform of inadequate
investmentsin waterandsanitationinfrastructuresandthehealtheducationthat accompany
them.

At the time of this study, the focus of short-termpreventiveactionswas beingdirectedto
urbanandperi-urbancentersalong thenorthcoastwheretheearly impactof theepidemic
wasthemostsevere.However,It wasreportedfrom two sources(PluraandCajamarca)that
the epidemicwasnot only moving Inland from the coastbut alsospreadingout from the
cities into the rural countryside.Furthermore,thesereports suggestthat the fatality rate
amongpatientsfrom rural areasis higher than that for urbanpatientsand couldpossibly
increaseto the next level of magnitude,i.e., ten times thepresentlevel.

Thesetrendspoint to the urgentneedto improve and expandnot only urban water and
sanitationsystemsbut to reactivateandexpandthevirtually moribundmural watersupplyand
sanitationprogram.Failureto do socould invite a further,moredevastatingdisasterto befall
the rural population of Peru. Stepped-upinvestments in the long-term solutions for
controllingthepresent,aswell asfuture,epidemicsmustbe inItiatednow on anemergency
basisandnot delayedfor futureconsideration.

4.2 Short-termEmergency MeasuresTaken

As previously stated, eachof the institutions contactedhad takensomeaction toward
combatingthe choleraepidemic.Sevenof theninecontactedhadundertakendirect action
in themostseriouslyaffectedareas.Of thetwo remainingoffices, theOffice of Statisticsand
Informationdoesnot havea mandateto conductfield actions,andDISABAR hasrequested
funding for its nationalcholeraprogrambut hasnot takendirect field actionto date.

27



4.2.1 Organizational Efforts

Following is a listing of direct actionstakenby specific institutions:

The TechnicalDirectorateof Epidemiology has fielded epidemiology teamsto Chancay,
Chimbote,Tnijillo, andPiurato monitorthecholeraepidemic.It wasbeingassistedby CDC
staff.

The DirectorateGeneralof EnvironmentalSanitation (DIGESA) has fielded teamsof
engineersandtechniciansto work in thepueblos Jovenesin Chimboteprovidinginstructions,
supplies,and training on homepurificationof water.

NationalInstitutefor the Protectionof theEnvironmentfor Health(INAPMAS) sentamulti-
discipline team to Cajamarcato organizeand Initiate a cholera campaign.It arranged
meetingsand accompaniedthe EPA team during its recent visits, as well asarranging
meetingsanditineraryandaccompanyingtheWASH teamduring its visits. INAPMAS also
conductedtraining in someLima pueblosjovenesonhomepurificationof water.

TheNationalWaterSupplyandSewerageService(SENAPA) sentstaff to theDepartments
of Tumbesand Piura to assess the cholerasituationand to provideguidelinesandspecific
instructionsto theregionalandlocal waterauthorities.SENAPAalso trained23 of its own
engineersand techniciansIn the installation and operation of drip hypo-chlorinators
(reportedlydonatedby theGermangovernment).Theseengineersand technicianswill be
sentout to install andtrainoperatorsin thosecitiesandtownsmostseverelyaffectedby the
choleraepIdemic.

Lima WaterSupplyandSewerageService(SEDAPAL) hasIncreasedthechlorinedosageof
the Lima water supply. In conjunctionwith CEPIS, SEDAPAL has initiated an extensive
waterqualitymonitoringprogramthroughoutits distributionsystem.Staffhaveaccompanied
theEPA andWASH teamson field visits in the greaterLima area.

PanAmericanHealthOrganization(PAHO) staffmembershaveaccompaniedgovernment
officials to the Departmentsof Tumbesand Piura to assessthe statusof the cholera
epidemic.It is providingtechnIcalassistanceto the government.

PanAmericanSanitaryEngineeringCenter(CEPIS)senta teamto assessthewatersupply
andsanitationstatusin Chimboteandpreparedrecommendationsfor emergencyactionsto
be takenby local authorities.It also sentanengineerto accompanytheEPA teamon visits
to PiuraandTrujillo. CEPISstaff andmaterialsupportwere providedto SEDAPAL for its
expandedwaterquality monitoring program,while CEPISdesignedand produceda simple
chlorineresidualtestkit to be usedat thelocal level to monitor waterquality in homes.
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4.2.2 Summaryof Short-term MeasuresTaken

As notedabove,a limited numberof importantfield actionsarebeing conductedin specilic
peri-urbanareasof Lima, Chimbote,Piuraand, reportedly, in Huaraz.The main focusof
theseactivities Is chlorinatingurbanwatersupplies,distributinghypochloritepackets,and
instructingresidentson how to purify theirwaterin their homes.

With regardto sewagedisposal,themain actiontakenhasbeenthedisinfectionof fecesand
vomitusin hospitalsusing hypochloritesolutionor muriatic (hydrochloric)acid.

Essentially,no concertedactionshavebeentakenregardingimprovementsin foodsanitation
or garbageandsolid wastedisposal.

The MOH is broadcastingpublic servicemessages on ways to avoid contractingcholera.
Thesemessagesprovide information on home water treatment,food preparation,and
personalhygiene.The MOH is alsodistributing postersshowinghow to avoidcholera.

All of the field actionsbeingtakenareimportantandnecessary.The chlorinationof urban
watersuppliesneedsto be rapidly expandedandmonitored.Thesameis truefor purification
of waterin thehome.Thehandlinganddisinfectionof fecesin hospitalsmustbe improved
and clearly monitored by qualified techniciansand the mass media campaign largely
expandedand intensified.

4.3 Short-term Emergency Actions Needed

In order to makea significant impacton thetransmissionof cholera,a comprehensiveanti-
cholera campaignwhich includesthe following elementsmust be plannedand initiated
Immediately:

• Chlorinationof all existingwatersupplysystems

• Rapid expansionof household-levelwaterpurification activity

• A massmediacampaign(TV, radio,newspapers)presentinga unified
messageon handwashing,boilingor purifying waterin thehousehold,
handling and cooking food, safe excreta disposal, and sanitary
garbagestorageand disposal

• Provisionof basichealthandenvironmentalsanitationmessagesand
instructionsto clients of all public andprivatehealth facilities
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• Provisionof basichealthandenvironmentalsanitationmessagesand
Instructionsto studentsat all public andprivateschoolsand colleges
andthroughthe studentsto theirfamilies

• Demonstrationactivities and direct assistancein digging and using
emergencypit latrines

• Instructionto streetvendors,restaurantworkers,and food handlers
on sanitary food handling, purifying rinse water, and disinfecting
utensils

• A massive,organizedgarbageand solidwastecollectionanddisposal
program

4.4 Medium- and Long-termWater Supply and Sanitation
Programs Needed

Themedium-and long-termwatersupplyandsanitationprogramrequirementsdiscussedin
this sectionarebasedon dataprovidedin “Planning for Waterand SanitationProgramsin
Bolivia, Ecuador,andPeru,”WASH Field ReportNo. 302 publishedIn June1990,andfrom
an article, “Subregion andina: propuestapara continuar el decenlo internacionalde
abastecimlentodeagua,”whichappearedIn IngenieriaSanltarla,Vol. XLIII, Jullo-Diciembre
1989.

Populationfiguresare given In Table 1 for theyears1980to 2000. Thetableillustratesthe
far greateranticipatedgrowthin urbanpopulation,ascomparedto rural. Thesefiguresare
thenusedto makean estimateof the numberof peopleserved(as well asthe percentof
populationcovered)by increasedwaterandsanitationservices.Thetargetfiguresusedin the
1990 WASH studyareshownin Tables2 and 3, wIth a breakdowninto urbanand rural
populations.

Using 1989 asthebaselIneyearand a per capitacost of US$72for urbanwater supply
installation,theinvestmentrequiredto meet the 1995coveragetargetof 84 percentwould
be US$245million; usinga per capitacostof US$32for rural supplies,an investmentof
US$41.6million would be neededto meetthe 1995 targetof 40 percentcoverage.

In orderto meettheyear2000watersupply targetof 80 percentcoveragein urbanareas,
using the sameper capitacost of US$72, a total investmentof US$425million will be
required; and to meetyear 2000 rural water supply targetof 50 percentcoverage,an
Investmentof US$70.4million is needed,using theper capitacost of US$32.
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Thusa national(urbanandrural) medium-termwatersupplyprogramfor 1995would require
a total investmentof US$286.6million. The long-termtarget for year2000 would cost a
total of US$495.4million.

Table 1

Populationof Peru
(millions)

Area 1980 1985 1989 1995 2000

Urban 10.2 12.6 14.4 17.4 19.0
Rural 6.6 7.2 7.4 7.7 8.0

Total 16.8 19.7 21.8 25.1 27.0

Table 2

Actual WaterSupplyCoverage
Versus1995 and2000 Targets

(populationin millions)

Total
Year Pop.

1980 16.8

UrbanAreas

Pop. Served %

6.9

Rural Areas

Pop. Served %

1985 19.7

1989 21.8

12.6

14.4

9.1 73

11.2 78

7.2 1.2

7.4 1.8

17

24

1995 25.1 17.4 14.6 84 7.7 3.1 40

2000 27.0 19.0 17.1 80 8.0 4.0 50

10.2 68 6.6 1.2 18
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Table 3

Actual SanitationCoverage
Versus1995 and2000Targets

(populationin millions)

UrbanAreas Rural Areas
Total

Year Pop. Pop. Served % Pop. Served %

1980 16.8 10.2 5.8 57 6.6 .02 0

1985 19.7 12.6 8.4 67 7.2 0.9 12

1989 21.8 14.4 8.5 59 7.4 1.3 18

1995 25.1 17.4 12.0 69 7.7 2.8 36

2000 27.0 19.0 13.1 75 8.0 3.0 50

UsIng 1989asthebaseline,theInvestmentneededto meetthe 1995urbansanitationtarget
of 69 percentat a per capitacostof US$74would be US$259million. To meetthe rural
sanitationtargetof 36 percentat a percapitacost of US$35,an investmentof US$52.5
million would be needed.

For year2000 targets,the urbancoverageof 75 percentwould cost a total of US$422
million usingthesamepercapitacostof US$74.To meetthe ruralsanitationtargetof 50
percentcoverageusing the per capitacost of US$35, a total investmentof US$94.5Is
needed.

Thenational(urbanandrural) medium-termsanitationprogramwould costUS$311.5;and
for year2000thetotal costwould beUS$516.5million.

Thenationalmedium-term(1995)watersupplyandsanitationprogramwould requireatotal
investmentof US$598.1million over five years.A nationallong-term(2000)watersupply
and sanitationprogramwould costUS$1,011.9million over ten years.

Table4 belowsummarizestheshort-termandlong-termnationalwatersupplyandsanitation
needs.
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Table 4

WaterSupplyandSanitationRequirements
(Weightsin Metric Tons)

Duration Urban Rural

Short-term
(8 months)
Disinfection
only

PresentPop.Coverage
Water 78%
Sewers59%

WaterSystems200
Hospitals100
HealthCenters1,000
Chlorinators500 units
ChlorineGas2,400 tons
HTh crystals(70%) 2,000tons

Est. Cost $4-6million

PresentPop.Coverage
Water 24%
LatrInes 18%

WaterSystems3,000
LatrInes50,000
NewLatrines 100,000
Total Latrines 150,000
Hypochlorinators3,000 units
HTI-I crystals(70%) 4,000 tons
LIme 40,000tons

Est. Cost$4-6 million

Long-term
(1991-2000)
Construction

TargetPop.Coverage
Water80%
Sewers75%

Water$425million
Sewers422 million

Est. Cost$847 million

TargetPop.Coverage
Water50%
Latrines50%

Water$70.4million
Latrines94.5 million

Est. Cost $164.9million

In addition to the enormousinfrastructurerequirementsfor water supply and sewerage
systems,further investmentsmust be made in the areasof food sanitationand garbage
collectionand disposal.To begin with, existing laws regulating the production,handling,
processing,and dispensing of food need to be rigorously applied. Similarly, laws and~
regulationspertainingto garbageand solid wastesneedto be fully applied.

Healthandsanitationtopicsneedto behighlightedin schoolcurriculagiving specialattention
to thesubjectof personalhygiene.Specializededucationandtraining programsneedto be
plannedandconductedfor food producers,handlers,andvendors.
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Chapter 5

CONCLUSIONS

Theoverall conduslonis that thenation haspractically all of the human,Institutional,and
materialresources it needsto mount aneffectiveanti-choleracampaign.Themainconstraint
is that the nation hasnot been ableto organize a unified effectivecommandstructureto
plan,Implement,andcoordinatesucha campaign.Someexternalfundingwill be neededto
covertravel andtransportcoststo allow technicalstaff to get out into thefield wherethey
areneededmost. Externalsupportwill be needed for equipmentandsupplies.

5.1 Resources

Basedon theinformationgatheredfrom Interviews,documents,andfield visits, thefollowing
conclusionshavebeenreached:

• Thereappearsto be sufficient professionaland technical human
resourcesin thenationto be able to mountanadequateanti-cholera
campaign. In addition to governmentand nongovemmentstaff,
universitystudentsshouldbe utilized.

• An adequateInstitutional framework exists at the national level to
providethenecessarytechnicalassistanceandinstitutionalsupportto
theresponsibleregionalandlocal authorities.

• Severalhundred piped water systemsare operatingwhich can be
rapidly upgradedto producesafewater.

• Thegovernmenthassufficient rolling stock(vehides)to meetmost,
if not all, of the transportationneedsof a well-organizedcholera
campaign.

• A healthservicesdelivery systemexistsandoperatesdownto at least
the distrIct and munlciplo levels which can be utilized to provide
healthservices.Within thissystemthereis an activenational network
of UROs (oral rehydrationunits) which Is a major resourcefor the
treatmentof cholerapatients.

• An educationalstructureexists that reachesalmost all towns with
populationsof 2,000 or more (and to manytowns below that size)
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which canbe utilized to provideeducationalmaterialandinformation
to all studentsand theirfamilies.

• Thelevel of developmentof themassmediaIn the nationrepresents
amajorresourcewhichcouldbemobilized todisseminateinformation
to the public.

5.2 Constraints

• There isno unifiedauthoritywith overallresponsibilityforanti-cholera
activities.

• There is no single commandstructureto plan, implement, and
coordinateananti-choleracampaign.

• Thereis no anti-choleramaster plan.

• Without a mastercampaignplan,thereis no rationalandorganized
method for determiningmaterial and financial needson a national
basIs.

• The decentralizationof some national governmentalfunctions to
newly-createdregionalgovernmentsis necessarily causingtemporary
disruptions of ongoing national programs. Regional governments are
in the processof taking over the control of field offices suchas
DISABAR’s regional office complexes. During this period of
transition, it will be more difficult to organize and implement a
national anti-cholera campaign. However, in certain regions, an
Intersectoralcholeraorganizationhasbeenestablished.(SeeSection
3.4.4 for the RegionalCholeraOrganizationin Piura which couldbe
used asa model for other regions.)

5.3 Outlook for the Future

Thereis everyreasonto believethat cholerawili becomeendemicIn Peruafterthe present
epidemicrunsits course.The preventivemeasuresthat needto be takento control future
outbreaksmust focus on providing safe water supplies, sanitaryexcretadisposal, and
education on health-relatedtopicsandespeciallyon personalhygienepractices.

Educational information and training will be neededin food sanitation at the home-
preparationlevel andatthe production,handling,processing,andretail levels.This activity
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should include monitoring food establishmentssuch as restaurants,bars, markets,and
sidewalkvendors.A programof scheduledperiodic inspectionson a permanentbasis is
needed.Existing(or new)foodhandlingandretailing license requirementsshould be strictly
enforced.

Sincethe major focusof the presentstudy wasto assessurbanwater supplysystems,no
attempt was madeto collectspecific information or dataon the governmentfood control
program.However,it would be fairly safe to assumethat contaminatedfood is playing a
significant role in thepresentcholeraepidemic.Basedon thisassumption,thereis a definite
needto assessthe healthandsanitationaspectsof foodproduction,handling,andretailing
as part of a comprehensive healthandsanitationprogramplanningexercise.Similarly, an
assessmentof thegarbageandsolid wastecollectionanddisposalsystemswould alsobe in
order.

In contrastto therelativelysmall Investmentrequiredfor emergencyupgradingof thequality
of existingwatersupplies(mostlychlorinationequipmentandchemicals),thecostof medium-
termand long-termwatersupply and sanitationconstructionrequiresan investmentof a
geometricallyhighermagnitudethan the averageinvestmentsmadein the past decade.
Dependingon thedatasource,annualinvestmentsin watersupplyandsanitationworks In
PeruaveragedbetweenUS$6 and $30 million during the 1980s.The projectedannual
investmentrequirementsfor water andsanitationto the year2000 rangefrom US$100to
$120 mfflion.

During the 1980s,USAID/PeruinvestedroughlyUS$1 million annually in the rural water
supplyandsanitationprogram.It is unlikely that fundingateventhe nextlevel of magnitude
(i.e., US$10 million per annum) would be forthcoming, let alone the secondlevel of
magnitudeat US$100million perannum.

Becauseof the realitiesof A.l.D.’s funding processand limitations, USAID/Peru could
contInueto makea significant impact by re-establishingits involvementIn the rural water
supplyand sanitationprogramat about the sameinvestmentlevel as during the 1980s.
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Chapter 6

RECOMMENDATIONS

6.1 Recommendationsto USAID/Peru

SinceUSAID/PeruandtheU.S. GovernmentarealreadyInvolved In the choleracampaign
(I.e., CDC, EPA,andWASH teams andplane-loads of commodities), USAID/Peru mustnow
decide on the level and the duration of assistance it will provide for both theshort-term (8
monthsto theend of 1991) and the long-term (to year2000).

All of the following recommendationsrequire USAID/Peruto Initiate immediateactions.
Some, such as the hiring of staffand formation of committeesand working groups, canbe
completedquickly, however, theirtasks will require involvementin both short-termand long-
termactivities.

Provide the full-time services of a USAID/Peru engineerwho is
knowledgeable about the water supply andsanitationsector in Peru.
Thisengineershouldpreferably be a Peruvian. His/herscopeof work
would be to actas the key contactand actionpersonin USAID/Peru
and to collaborate closely with key staff In theseveral pertinent offices
of the MOH, MOHC, and MOE to carry out a quick sample survey
of urban waterand sewerage systems, schools,and hospitals; and
rural water systems, latrInes, health centers and posts, and rural
schoolsto collectandupdate emergencywatersupply and sanitation
improvementrequirementson a nationwide basis. (The SENAPA
Inventory of major watersystemsshould be utilized as a basis for this
update.) The country should be divided Into zonesof priorities with
the northerncoastalzonehavingtop priority.

• Actively support theMOH in reorganizingthe Inter-ministerialcholera
campaigncommittee.

• Proposethe formation of a technical advisory working group to
provide unified technicaladviceandguidanceto the inter-ministerial
committee.Membershipon theworking groupwould be composed
of senior technical staff from pertinent ministries and ex-officlo
representativesof multilateral andbilateral developmentagencies.

• Or, alternatively,form a USAID/Peruworking group to collaborate
with theMOH, MOHC, andMOE in their campaignplanningandto
identify specific areaswhere USAID/Perucan provide assistance.
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This working group would consist of residentrepresentativesof
multilateral and bIlateraldonors(e.g., PAHO, CEPIS), and NGOs
(e.g., CARE, CARITAS, UNICEF, Univ. of Engineering, etc.). Its
initial task would be to developa national emergency(short-term)
anti-cholera campaign plan, to be presented to the GOP.
USAID/Peruwould organizeandsponsora one-weekworkshopfor
the working groupto preparethe plan.

• Obtain emergencyassistance,in fundsor in kind, at the $2 to $5
million level to provIdemajorsupportfor short-termwatersupplyand
sanitationneedsIncludIngthepurchaseof locally producedequipment
and chemicalsand the printing and distribution of hygiene and
sanItationeducationmaterials.

• ReactivateUSAID/Peru involvement In the rural watersupply and
sanItationprogramon an Immediateemergency-fundedbasis.

• Earmarkany USAID/Peruemergencyfunds for specific campaign
costs suth as professionaland technical staff travel and vehicle
expenses (fuel, oil, and preventive maintenance). Noneof the funds
should be used to pay for staff salaries or benefits nor for
administrativeoverheadcosts suchas rent, communicatIons,and
office maintenanceand cleaning.Somefundscould be setasidefor
the purchaseof locally-producedwater treatmentchemicalsand
supplies.(Imported equipmentand suppliesshould be donatedby
foreigngovernmentsand PVOs.)

6.2 Recommendationsto the Government of Peru

The fIrst recommendationto theGOPis intended for the office of thePresident.Oncethe
initial actionof naming a choleraczar Is taken,therest of therecommendationswill follow
at the level of governmentdecided by the President.The team makes the following
recommendations,basedon observationsandfindings:

• Namea top-level nationalcholeracampaignczar.

• Establishan emergencytaskforceto be chairedby the choleraczar.

• Assigna top-levelstaff (i.e., Vice Ministers)ona full-time basis to the
taskforcefrom the Ministries of Health, HousingandConstruction,
Education,Agriculture, Fisheries,and Finance.
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• Establisha technicaladvisorygroup consistingof seniorprofessional
and technical staff from the above-namedministries with ad hoc
membersfrom internationaland national organizationsto provide
technicaladvice to the taskforce.

• Through the task force (in collaboration with the USAID/Peru-
sponsoredworkinggroup)prepare,obtainfinancingfor, andexecute
a nationwide cholera control campaignutilizing existing staff and
material resourcesat the national, regional and local levels of
government.As part of the campaignplan, the task force should
prepareanupdatedlist in detail of equipmentandsuppliesneeded
from donors.

• Again, throughthe taskforce,direct thetechnicaladvisorygroupto
conduct an assessmentof a representativecross-sectionof urban
watersystemsto developa masterlist of chlorinatIonequipmentand
chemicalsuppliesneededto provide safewater In existingsystems.

• Via the cholera campaign, shift the emphasis from a reactive
(curative)effort to a pro-active(preventIve)program,i.e.,makea shift
in focusfrom thehospitalto the living environmentwith flexibility for
close collaborationwith a variety of regIonalgovernmentstructures
and campaignorganizations.
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COVARS Staff—Chimbote

Plant operator with
aluminumsulfatecoagulant
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DIGESA BrigadeMeetingwith Public
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HypochioritePacketsand ChlorineTestKit
DIGESA Btigade—Chhnbote

DIGESA BrigadeDistributing Packets
Villa Maria—Chimbote
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ObtainingWaterfrom an OpenWell
CambioPuente—Chlmbote

StreetVendorSelling Home-madeDrinks
Piura
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CholeraWard in Hallway
RegionalHospital—Piura

Bed Pan DisinfectionStation
RegionalHospital—Piura

48



1-lypochioriteDosingDevice
Regional HospItal—Piura

CommunityKitchen
La Primavera—Piura
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Engineer Luis Quispe
demonstrates using
hypochiorite solution to
purify water in the home
La Primavera—Piura

Women obtaining
hypochlorite solution in
coloredbottles
La Prirnavera—Piura
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Red Cross workers anti-
cholerasocio-drama

Pueblo Jouan—
La Primavera
Piura

Daughterin family diesfrom
contractingcholera



GasChlorinator Installedat
well
Piura

Back-up generatorinstalled
at well
Piura
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Public Standpipe
SanJuandeMiraflores—Lima

Gettingwater from public standplpe
SanJuande Mirafiores—Lima
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Filling TankerTrucks
NearSanJuande Miraflores

Groundlevel storagetanks
SanJuande Miraflores
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Gate on raw sewagecanal to irrigate cropsin background
SanJuande Miraflores—lJma
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Anti-choleracommunitymeeting
PuebloJouen—PuentePiedra—Lima

Singing theNationalAnthem
Pueblo Jouen—PuentePiedra—Lima
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FetchingWaterfrom a public standpipe
at pueblojoven “La Union,” Piura

Close-upof younggirl fetchingwaterfrom thesame
standpipein puebloJouen“L.a Union,” Piura
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APPENDIX A

KEY PERSONNEL CONTACTED

A.I.D./Peru
Craig G. Buck, Director
BarbaraKennedy,Deputy Director
CharlesMantlone,Chief of HumanResources
Dr. EdgarNecochea,Acting Chief of theHealth, PopulationandNutrition Division
GerardoArabe, ProjectCoordinator

Ministry of Health
DIGESA(Direccion Generalde SaludAmbiental)

Ing. FranciscoAMzurI Pomacaja,DirectorGeneral
Ing. JavierPrado
Ing. DorIsAlfaro

- Ing. Miguel Tipacti

INAPMAS
(Instituto Nacionalde Protecciondel Medio AmbIenteparaIa Salud)

Dr. JoseBisbal, Director
Dr. JesusToledo
Ing. EugenioBellido

DISABAR
(DirecciondeSaneamientoBasicoen el AmbienteRural)

Dr. JoseGuillermo OportoCalderon,DirectorGeneral
Dr. Guillermo Marguina,Director ProgramaEvaluacion

Oficina Generalde Epidemioloqia
Luls Seminarlo,DirectorGeneral
Dr. JuanManuelUreta
AugustoLopez

Oficina de Estadisticae Informatlca
Dr. Julio Acosta,DirectorGeneral
Dr. Elias Lozano,Deputy DirectorGeneral
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SENAPA -

(Servlcio Naclonal deAguay Alcantarlilado)
Ing. Manuel Barron Ramos,Presidentedel Dlrectorlo
Ing. JorgeIzaguirre
Ing. Alicia Chang

SEDAPAL
(ServlciodeAgua Potabley Alcantarilladode Lima)

Ing. Placido AguirreAlata
Ing. Luis SalinasHurtado
Hilda Abuld Nazal,Public RelationsOfficer
Ing. EduardoBauer

SEDA Piura
Ing. EugenioOrtlz, GerenteGeneral

World HealthOrqanlzation
PAHO (PanAmericanHealthOrganizations)

Julio Burbano,SanitaryEngineer

World HealthOrqanlzation
CEPIS (Pan AmericanCenterfor SanItaryEngineeringandEnvIronmentalSciences)

Ing. Alberto florezMunoz, Director
HenryJ. Salas,SanitaryEngineer
Ing. Guillermo Leon

USEPA(U.S. EnvironmentalProtectionAqencv)
Edwin E. Geldreich,ScienceAdvisor Microbiology
Kim R. Fox, P.E. EnvironmentalEngineer

PRISMA
(Pro”ectosen Informatica,Salud,Medicinay Agricultura)

JosephineGilman, Director

COVARS (Comitede Viqilancia de Aquasdel Rio Santa)
Luis GaridiaDomlnguez,Vice PresidenteCOVARS
FernandoPantaMorales,SecretariaCOVARS
InocencioLara,SecretarioGeneral/Primavera
CeferinoAgurto, InspectordeRenes

PuentedePiedrasHospital
Dr. JustoMeza,Director
Dr. Felicia, Bravo,DirectorSchoolHealth
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- Piura
Dr. Miguel Leon,SubDirector,UDES
Irig. Luis Quispe,DirectordeSaneamiento
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Anti-Cholera Posters and Fliers
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APPENDIX D

Excerpt from CEPIS Report

Iriforme de Ia Mislon

de

EvaluaclonSanitarladel Slstemade Abastecimlento
de Agua y Sanerniento de Ia Cludad de Chimbote
en el Marco de Ia epldemladel Colera de 1991

preparado por

Ing. Udia ~anepade Vargas
Oficlal del Programadel Mejoramlento de Ia Calidaddel Agua

paraConsumeHumano, CEPIS

Lgdg. MargaritaAurazode Zumaeta
Mlcroblologa, CEPIS

Ing. Maurlclo Pardon, PhD
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ESQUD1A DEL SISTEHA BE ALCANTARILL.ADO I DISPOSICION DE
EXCRETAS DE LA CIUDAD DE CHI~’.BOTE



A~ALj51S DE R1ES~SEN LOS SERVICIOS DL ACUA I SAhEMIIENTO OkIENTADO HACIA DNA PR1Okl~ALiON
BE ACCIONES CORRECTIVAS P/IRA EL CO?TROL BE LA PROPACACIONDI. LA EPIDDIIA BE COLE~AEN CHU-IBOTE

WHFONE?~TE ITEM KIESCO FACTORE5 DE INTERVENCIOPI

PRIORIZACION
Riesgo Capacidad REQDILEPILIADA

de respuesta

1.0 ACUA

Produ,:c ión

A. Superficial/Plants
de tratan(ento

Fuente expuesta
Dtseiio defectuoso de is plants
Operaci6n deficience
Noextete control de calidad,
laboratorlo ni registros

Honltoreo y control
• Rehabilitación
• Curso de capacltaclôn

• Capacitaci6n y equipamlenco

B. ?~uas subterrárieas/
PoZ 06

1.5 S61o 2 de 15 pozos cuentan
con equipode deslnfeccl6n A 1 Equipa~slentoe lnstsiacl6n

Aleacenaslento

1.6 Ausencia de protecci6n, tnsta
Iaci6n rodeada de asenLa~ientos

precarios que no cueritan con
servicio de agua

1.7 Punto de agua extrafdo de la
Lfnea de aducción

1.8 Techo de fibrocemento deceriorado
per~ite Ingresode materiales,
personae y anisiales

A 1 - Conscrulr/instaiar cerco,
Provlsi6n de punto de a~u.
controlado.

H I . Clausurar punto de agua

A I • Reparaci6n/instalaci6n de

techo adecuado

Sist. Dlstribuclón

1.9 Serviclo internitente; 6 horas/

dfa (6—10 a.m.)

1.10 ftcopio clandescino de agua
1.11 Cajas de conexlón do~lcilIaria son

punco de concaminaci6n de is red

1.12 Ausencia de cloro en is red de
discribuci6n

Riesgo: Alto (A), Hedio (P1), Bajo (B)
Capcaci

6n de Respuesca: Innediaca (I), ~edlano plato (H), iargo plato (L)

• Aunento de oferta de agua
(aunento ae producci6n/control
de p~rdidas)

- Control
Conexi6n de personas a La red

- Adecuación de puncos insanicarlo
- CIA

1.1
1.2
I.]
1.4

-4
•-.1

H Ii
H L
ri I

H

A. Reservorlo RI

A L

A H
A Ii

H
I

A H



COP~OI~E~TE ITEM RIESCO IACTORES DI. Ir~rERvENcIoN
PR1ORIZACION

kiesgo Capacidad REDjI.LKDADAde respuesta

2.0 ALCAbTARILLADO

A. Recolecctón 2.1 Cajas conciguas a cajas de agua A H • Opti~tzarmane Jo de redes psra
evitar represdotentos y atoros

I. Dtsposici6n

Interceptor 2.2 Funcionamiento r~presado por ope A I - keparaci6n/optlnización de uso
ración de cinaras de bonbeo de equipos

• Control operacivo

Cà~aras 2.3 Reboses van al mar A It - Control opetativo
Boobeo (caleta dc pesca)
Emisores 2.4 AL mar, caleta de pesca; A L - 1ratamiento/E~issrios

dom~stico e Industrial (pesca) submarinos

C. Reuso 2.5 Reuso sin tratamlenco en agricul— A I - Concr~1
cure, Zona ~ur/~anca Rosa

Riesgo: Alto (A), Hedio (H), Bajo (B)
Captación de Respuesca: Inmediats (1), mediRno plato (P1), largo plato (1)



It

COP.tPONE?7E ITEM R1ESGO F/ICTCiRES BE lbTLRVI.1~CI0h
PR1ORI~ACION

Riesgo Capacidad RI.CLLNL)ADA

do respuesta -

3.0 SAN’EAIIIENTO

A. Exeretas 3.~ Pr~ctfc~ extendlda de detecaci6n A I • Enterramiento, CSA

11 sIre libre H • Letrlnlzación

B. Allmentos 3.2 Prict lea excendlda de preparación A 1 . Control

y conaumo de alimentos a! aire . CSA
ltbre en condiclones Insanlcarlas

3.3 Yalta de agua en mercados y A H • Provlsl6n de agua e infra~s
paradltas tructura

3.4 Lavado insanitarlo de pescado y i~ H . Provislón de agua e In(raes—
mariscos tructura

3.5 Consumo de verduras irrigadas A 1 . Control
con desagUes crudos I • CSA

3.6 Pescados y mariscos provenientes A H - Control
de Las esletas contaminadas por I • CSA
descarga. de desagues crudos

C. Basura 3.7 Recojo insuficiente A L . Ilejoramienco del recojo
3.8 ProLt(etact~n de moscas H L • L)ksminución de basura y oe~echos

en ci ambience

B. Ibspttales 3.9 ~cret.s de pacientes do C6Iera A I - Ttatamiento de excrecas
eon .rrojados si coleccor pu~blIco

3.10 Noextate cratamlento de desagues A I. .. h~piantar sist. oe tratamiento
3.11 No ~e desinfecca macerlales e H I • Escerlllzación por hervido

inscrumentos
3.12 Insufictente capacidad de atencl6n A 1 - Logfstlca ae uso de centro~

a paciences asistenciales
I - Lso de cencros astsc. porciciles

do emer~encia (lP~S, E)~rcito,

Defensa Civil)

(CSA: Campa~aS.anitaria Agresiva)

Riesgo: Alto (A), Medjo (ii), Bajo (B)

captaci6n de Respuesta: 1n~ediaca (I), med~anoplato (H), largo plato (L)





APPENDIX E

Excerpt from
Plan Maestro de Agua Potable y Desague

para Lima Metropolitana

by Enqlneerlnq-Sdence
Arcadia,California
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MOYOPAMPA
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FIG URA B.

FUENTES DE CONTAMINACION DEL
AGUA EN LA CUENCA DEL RIMAC

•41
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Industrial



FIGUUA C.

ANCON

\~

CHORRIL LOS

‘CQJ’ICHAN

\.

PTA HERMOzA

)

ACTUAL DISPOSICION
DE AGIJAS SERVIDAS EN EL AREA

O8JETO DEL ESTUDJO
(I’RESCNT WASTCWAJER DISPOSAL

PRACTICES IN THE STUDY AREAS)

-j
7

CODERTtjc1A ACTUAL DEl..
SISIEMA CENTRAL DE
AGLjA V DESAGUE

~J

CUOEflTUn~PROVECTADA
DEL SISTEMA C[N1R~L
DE AGUA V DESAGUE

______ PRINCIPALES DESCAFIGOS
~ EXISTENTES DE DESAGUE
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The Environmental Health Project (EHP) provides technical assistance to
USAID missions and bureaus and other development organizations in
nine areas: tropical diseases, water and sanitation, wastewater, solid
waste, air pollUtion, hazardous waste, food hygiene, occUpational health,
and injury. It is part of the Office of Health and Nutrition’s response to
requests from USAID missions and bureaus for an integrated approach
to addressing environment-related health problenis. In addition to EHI? - -

this effort includes an Environmental Health Requirements Contract and
a PASA (Participating Agency Support Agreement) with the U.S Centers
for Disease Control and Prevention. A wide range of expertise is made
available by EHP through a consortium of specialized organizations (see
list below). In addition to reports on its technical assistance, EHP pub-
lishes guidelines, concept papers, lessons learned documents, and cap-
sule reports on topics of vital interest to the environmental health sector
For information on the reports available, contact EHP headquarters.

ENVIRONMENTAL HEALTH PROJECT


