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FOREWORD

This documentpresentsthe final observationsandrecommendationsresulting from the USAID
sponsoredprogramof Institutional SupportAssistancefor 1996 performedin conjunctionwith
the Provincial Cities DevelopmentProject. The report addresseskey issuesrelated to the
developmentof new water andwastewaterauthoritiesin the Governoratesof Minia andBeni
Suef, including specific needsin the areasof:

• Organization
• WaterLoss Management
• Billing andCollections
• BudgetingandFinance
• OperationsandMaintenance

Observationsand recommendationsrelatedto eachof theseaspectsof the new institutionsare
addressedin separatechapters in the body of the main project report (Volume 1). A
comprehensiveaction plan to promote the developmentof the authorities is also included in
Volume 1. Supplementalarid supportinginformationareincludedasannexesto the reportand
are presentedin a separatevolume (Volume II).

In orderto facilitate the useof the variety of valuableinformationcontainedin the reportandthe
annexes,thesedocumentsarepresentedin three-ringbindersfrom which individual chaptersor
annexesmay easily be removedfor distribution or duplication.

2109/H FORWARD —1—
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EXECUTIVE SUMMARY

The United StatesAgency for InternationalDevelopment(USAID) hasbeen an active sponsor
of the Provincial Cities Development Program since 1982. During 1995, an Institutional
DevelopmentStudyandAssessmentwasconductedby the consultingfirm, EnvironmentalHealth
Project(EHP) to collect informationregardingwaterand wastewateroperationsfor the cities of
Minia, Beni Suef, and Fayoum. In February 1996, USAID requestedthe consulting firm,
Montgomery-Harza,to continuewith abridging projectto assistthe Governoratesof Minia and
Beni Suef in their transitiontoward autonomouswaterandwastewaterorganizationsasdirected
by presidentialdecree.

The basic goal of this assignmenthas beento identify and generateprogramsthat will foster
developmentof manageriallyand financially viable and self-sustainingwater andwastewater
authoritiesin Minia andBeni Suefin 5 to 7 years. A sevenpoint approachwas identified in the
scope of work:

I. Assist the governoratesin designing their organizational needs and getting
acceptanceof the structure by the Central Agency for Organization and
Administration(CAOA)

2. Prepareacomprehensivelist of assetsby areaincluding age andserviceability to
be usedfor designinga strategicmaintenanceprogramand for subsequentasset
valuatic-T)

3. Develop a comprehensiveprogram for reducing unaccounted-forwater by
improving billings and collections,and reducing water lossesdue to leaksand
faulty metering

4. Developa budgetfor fiscalyear1996-97includingabudgetingprocedurethat can
be use for future years,anda recommendedchartof accountsthat is compatible
with the GOE Unified Systemof Accounts

5. Assessthe collection status of major accountsand developan action plan to
increasecollections

6. Preparestrategicmaintenanceprogramsfor water and wastewater,and design
programsto reducewaterlossthroughmeterrectificationandthe initiation of leak
detectionefforts

7 Provide classroomandon-the-jobtraining asneededto helpwith all of the above
activities

2 109/H EXESUM —1—
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The projectteamresidedin eachgovernorateasrequiredto facilitate daily visits with governorate
staffduringthe datagathering,metertesting,andphysicalobservationof assets.Analysisof data
wasdoneinteractivelywith the governoratestaffs,andtwo workshopsandthreetraining sessions
werepresentedto reviewfindings andensuresound cdmmunications.

Major Accomplishments

The effortsof the ConsultingTeamresultedin a numberof specificaccomplishmentswhich will
facilitate the developmentof the new water andwastewaterauthoritiesin Minia andBeni Suef.
Major accomplishmentsincluded:

• Development of a proposedorganization structure intended to improve the
efficiencyandperformanceof the new authorities. Theproposedstructureis the
result of extensive discussionswith authority staff, the Central Agency for
OrganizationandAdministration(CAOA) andgovernmentrepresentatives.

• Preparationofjob descriptionsoutliningresponsibilitiesandqualificationsfor key
positionswithin the new authorities.

• Preparationof a complete list of water, wastewater,equipmentand workshop
assets~nthe two governorates.Theselistsare intendedto be usedasthe basisfor
assetvaluationsduring developmentof the authorities.

• Development of a “bottom-up” budgeting system that provides for cost
identificationby fund, function, activity, and line item, and by area,department
andbudgetunit (costcenter)

• Development of a financial modeling tool for use in conjunction with the
budgetingsystemasamechanismfor projecting the future financial conditionand
performanceof the new authoritiesas theymovetowardself-sufficiencyover the
next ten years Fourteen USAID performanceindicators are included in the
model.

• Developmentof a chartof accountsthat is compatiblewith the recommended
budgeting,financial accountingandreportingsystems,andwith the Government
of Egypt’s Unified Systemof Accounts

• Documentationof investigationsof residential,commercialandlargeuseraccounts
andserviceswithin the Governorates. Resultsfrom the investigationsservedas

Montgomery-Harza
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the basis for analysis of the current status of unaccounted-for-water,and
projectionsof the potential for recoveryof water andrevenue.

• Preparationof ashort-termactionplanfor improvingbilling and collectionsin the
governoratesin order to reduce levels of non-revenue-producingwater and
increaseoverall revenuefrom water sales.

• Analysis of the potential increasesin revenueavailableto the new authoritiesas
a result of actionsto reducewater lossesand improve billing andcollections.

• Recommendationof actionsto improvetheoverall performanceof the commercial
andconsumeroperationsof the new water andwastewaterauthorities.

• Design of astrategicmaintenanceprogram,coupledwith training sessions,that
identifies the type and amount of maintenancerequired for each classof assets.
The programis linked to the list of assetsalsodevelopedfor this study.

• Fornulationof aplan for quick andnecessaryaction requiredto addresscritical
problemswithin the existing watersystems.

• Projectionof the potential reductionsin unaccounted-for-waterpossiblethrough
implementationof facility, maintenahce,metering and billing and collection
improvements.

• Developmentand performanceof a total of five workshop/trainingsessions,
including two, two-day workshopsto presentproject objectivesandmethodsto
governoratepersonnelat all levels and develop unanimity of purpose and
direction; two maintenancetraining sessions,and onefinancial training session.

• Preparedacomprehensivereportpresentingthe resultsandkey recommendations
of the bridging study along with a time line, actionplan for implementation.
Includedin the reportand associatedannexesarediskettescontainingcopiesof the
budgeting system and financial model, as well as the assetslists and job
descriptions.

Recommendations

Detailed recommendationsaddresseach of the critical areasexaminedin the study and are
presentedin the body of the report. Generalrecommendationsaresummarizedhereto highlight
the overall focus of the recommendedplan

Montgomery-Harza
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Establishan organizationwith strong leadershipandtrainedpersonnelto develop
details for selectedprogramsand implement them. Especiallystrongleadership
is requiredin the billing andcollection function.

Phasein the recommendedbudgetingsystemover the next three years,using a
spreadsheetformat with minimal computersupportin the first year, progressing
to a databaseapplicationby the third or forth yearwith computerusefor remote
datacaptureas well as for reporting.

Evaluatethe prospectof readingmetersless frequentlythanmonthly (bimonthly,
quarterly, or evenannually) and render billings to all accountson a bimonthly
basis.

Initiate computerizedbilling systemsin bothauthorities,and

- Deliver bimonthly bills to customers,monthly if overdue

- Track unpaidbills by numberof daysoutstanding

- Maintain billing recordson all custoiperswith minimumtwo yearhistory

- Initiate an installmentprogram(over 2 or 3 years)for repaymentof major

delinquentaccounts-- without interestcosts

- Implementacustomer/housenumberingschemeto easethe taskof linking

the water bills with the customer.

Set up a minimum/estimatedbill amount high enoughto induce customersto
replacemalfunctioning meters at their own expense. Apply the minimum or
estimatedbill to all customerswithout meterreadings.

Establishan action plan to continue the large customermonitoring survey to
identify under billings and force meterrepair/replacementor apply a (portable)

meter testedestimatedbilling amount. -

• Usingthe budgetandfinancialmodelsystemsprovided,enforce/modifythetargets

for improvementsin populationserved, percentageof consumptionbilled, andpercentageof revenuecollected.

Adapt the financial modelptovidedto c1~arigihgconditionsto achieveabalanced

‘ Montgomery-Harza
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programamong0 & M costincreases,tariff increases,andsubsidydecreasesthat
eliminatesthe need for subsidiesin 5 to 7 years.

• Engagea program for testing production capacity for all plants as part of a
broaderprogramof defining real capacityand the needfor new capacity This
programis requiredto accuratelydefine unaccountedfor water.

• Evaluatealternativecomputerizedfinancial accountingand reportingsystemsto
be used for accountingand roll-up of costs for budgetcomparisonsThe system
musthavea databasecapability and the facility to report accordingto the GOE
Unified Systemof Accounts.

Establish a routine strategic maintenancesystem structured to facilitate the
effective maintenanceof facilities at appropriatelevels within the organization.

• Establisha water loss managementunit and implementa continuedprogramof
meter inspectionandtestingas the first stepin an ongoing, comprehensivewater
lossmanagementprogram.

• Establisha meterrepair testingfacility properly equippedfor the testing, repair,
and rehabilitationof residentialand largemetersthroughoutthe governorates.

The project team is confident that, with the implementationof the key recommendations
identified above,managerialand financial self-sufficiencycan be achievedin 5 to 7 years.

Montgomery-H arza
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Chapter 1

INTRODUCTION

1.1 Background

As part of theProvincial CitiesDevelopmentProject(PCD),an Institutional DevelopmentStudy
andAssessmentwasconductedby the consultingfirm, EnvironmentalHealth Project(EHP), to
collect informationregardingwaterandwastewateroperationsfor the citiesof Minia, Beni Suef,
and Fayoum. Action plans were developeddefining activities that could lead eventually to
autonomous,self sustaining,operationalauthoritiesfor the three Governorates.

During thisperiod, PresidentialDecreeNumber281 of 1995 was issuedproviding for the legal
establishmentof economicadthoritiesresponsiblefor the operationof the water andsewerage
servicesin sevengovernoratesthroughoutEgypt, including Fayoum,Beni Suefand Minia

The PresidentialDecree,includedin Annex 1, gavethe governoratesthe authority to establish
an organizationwhich would beresponsiblefor operatingall waterandsewerageserviceswithin
the govemorateterritory. The decreeprescribedthe makeupandoperationalstructureof the new
authority. It alsoaddressedthe following specific issues~

• Areasof responsibilities;
• Compositionandrole of the authority’sBoard of Directors;
• Limits of authority of the Board;
• Role of the Chairmanof the Board;
• Authority’s operatingresources;
• Audit requirements~
• Rules for preparationof accountsandbudgets;
• Transferrequirementsfor current employees;
• Methodsof personnelannulmentsincluding the Board’s responsibility;and
• Rules for the transferof assetsto the Authority.

With the mandateof the PresidentialDecree and EHP’s action plan recommendationsfor
implementation,USAID and the SteeringCommitteeof the Governorates,together fundedthe
InstitutionalSupportBridging Project,which wouldassistthe governoratesin the transitionfrom
the current water and sewerageoperationsto the autonomousorganizationdefined by the
PresidentialDecree.

Montgomery-Harza
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The EHP studyproposedanumberof study areaswhich could be addressedby the governorates
in their movetowardsautonomyin 5 to 7 years. Of these,it was decidedthat the main efforts
of the Institutional SupportBridging Project should concentrateon the followingS

• Financial
Developmentof budgetingand financial planningmethods
Compilationc~an assetinventory
Developmentof methodsfor improving billing andcollection performance
Provisionof meansfor increasingwater andwastewaterrevenues,including both tariff
andnon-tariff mechanisms

• Organizational
Developmentof an operationalorganizationalstructure
Provisionof job descriptionsfor key positions

• Operational
Developmentof a strategicmaintenanceprogramfor distribution/collectionsystems
Formationof methodsfor effective water loss management

A scopeof work was developedto addresstheseobjectives,andaprojectteamconsistingof key
personnelfrom MontgomeryHARZA, aUS basedconsultingjoint venture,andEnvironmental
Quality International (EQI), an Egyptian firm headquarteredin Cairo was approvedby USAID
andofficially mobilized on January21St 1996. The durationof the project was approximately
six monthswith this documentrepresentingthe final projectreport

1.2 Project Staffing

The ConsultantTeam staff assignedto the projectconsistedof the following:

Montgomery HARZA

Project Leader J. Hendrich
Financial J. Weber
Operational R. Calvetti

EQI

Institutional/Organization S. Zaki
Financial S Nooman
Operations F. Sultan
EngineerMinia V. Whaba

Montgomery-Harza
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Mobilization of the majority the teamoccurredon the 15thof Februarywith the arrival of EQI.
The Egypt-basedteamwascompletedwhen the projectfinancial expertarrived in Egypt on the
28th of February.

1.3 Plan of Action

The original intentof the projectwas to work with Minia, Beni Suef,andFayoumsimultaneously
on a six month project. However, due to time and resourceconstraints,coupledwith local
factors,adecisionwas madeby USAID to eliminateefforts in Fayoum from the scopeof this
project.

1.3.1 Mlnia

Initial meetingswereheld in Minia in lateJanuary1996,with the Governorof Minia, USAID,
the projectteam, and key personnelfrom the governorate. Also in attendancewas the newly
appointedchairmanof the to-be-createdMinia Authority, Mr. Ahmed Samir El-Biblawy. The
governorandhis staff provedto be mostcooperative. Datacollection effortson assetlists and
budgetswere intensiveduring March and April; May and June were devotedprimarily to
analysis,coordination,and training.

1.3.2 Benl Suef

Initial meetings were held with the Governor of Beni Suef andhis staff, USAID, andthe project
team in late February. During this meetingdiscussionscenteredon how the Provincial Cities
Projectand the Institutional SupportBridging Projectcould be broughttogether. The Governor
requestedadditional meetingsand there were delayssuch that datacollection efforts did not
commenceuntil the middle of April. The project teamfelt that the delayedstart would not
prevent completing the intended scope in Beni Suef becausethe delay provided time to
concentrateon Minia, andthe methodsdevelopedin Minia could be relatively quickly applied
in Beni Suef.

Virtually all of the necessarydatawas collectedand analyzedby the 25th of June when the
Governorsuspendedtheprocesson the basisof internalpriorities. The only work thatremained
wasadditional customersurveysto testmeteringand billing practices,andvarious training and
coordinationsessions.

1 .4 ReportOrganization

This report is organizedto presentmethodsof analysisand the findings of the various scope
activities in separatechapters. Each chapteralso includesspecific recommendationsthat flow

Montgomery-Harza
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from the data and analysis presentedin the chapter. Supporting information relatedto the
analysesis includedin Annexespackagedunder separatecover.

The scope of work is broke?t down into five distinct areasof responsibility, with training
permeatingall of the activities. Separatechaptersare devotedto Organization,Water Loss
Management,Billing andCollections,Budgetingand Finance, andOperationsandMaintenance.
A comprehensiveaction plan including all of the specific recommendationsis presentedin the
final chapterof the document. Key elementsof the chaptersfollowing this introduction are
highlightedbelow.

• Chapter 2 - ORGANIZATION describestheconstraintsaffecting theorganizationof the
new water and wastewaterauthorities and presentsproposedstructuresfor the new
entities. The recommendationspresentedare the result of extensivediscussionswith
authority personnelandother involved agenciesof the Egyptian government. Project
deliverablesreferencedin this chapterinclude:

- ProposedOrganizationStructure(Section2.6)
- ProposedJob Descriptions(Section2.7 andAnnex 2.3)

• Chapter 3 - WATER LOSS MANAGEMENT presentsan analysisof thecurrentstatus
of unaccounted-for-waterin the governorates.Resultsarepresentedfrom extensivefield
investigations,and the potential for reductionsin unaccounted-for-wateris documented
for bothgovernorates Thechapterconcludeswith the presentationof ageneralplanfor
continuedwater loss managementto be implementedby the new authorities. Project
deliverablesreferencedin this chapterinclude:

- Documentationof the resultsof the survey of large waterusersperformedin Minia
and Beni Suef(Section3.3.1.3andAnnex 3)

- Documentationof the resultsof the randomsamplingprogramsconductedin Minia
andBeni Suef(Section3.3 andAnnex 3)

- A recommendedwater loss program for implementationby the new authorities
(Section3 4)

- Documentationof the potential decreasesin unaccounted-for-wateridentified as a
result of field investigationsin the governorates(Sections3.3.1.5and 3.3.2.2)

• Chapter 4 - BILLING AND COLLECTIONSsummarizesthe currentstatusof water
billing andcollection practicesin the governoratesandpresentsa recommendedplanfor
short- and longer-term actions needed to improve the performance of the commercial
sectorof the authorities. Project deliverablesreferencedin this chapterincludeS

Montgomery-H arza
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- Documentationof potential revenueincreasesassociatedwith billing and collection
improvements(Section4.3)

- An actionplansfor improving the performanceof the current billing and collection
systems (Section 4 4)

• Chapter 5 - BUDGETING AND FINANCE presents recommendationsfor the
developmentof improved budgeting,accountingandfinancial modelingtools for use by
the new authorities. Project deliverablesreferencedin the chapterinclude:

- A summaryof a methodfor estimatingauthority budgets(Section5.2 3)
- Budgetestimatesfor 1996-97(Table 4-6)
- A proposedchartof accountsfor the new authorities(Annex 4.3)

In addition, detailed descriptionsand user’s guides for both the budgeting system and
financial modelingtools developedarepresented(Annexes 4.1 and4 2)

• Chapter 6 - OPERATIONS AND MAINTENANCE beginswith abrief descriptionof
the current statusof operationsandmaintenanceactivities in the water and wastewater
systemsserving Minia and Beni Suef. Later portions of the chapter describe a
recommendedstrategic maintenanceplan for the new authorities as well as actions
identified for “quick andnecessary”intervention Projectdeliverablesreferencedin this
chapterinclude:

- An assetslist for the existingwaterandwastewaterfacilities in Minia andBeni Suef
(Annex 6)

- A plan for “quick and necessary”actionsrequired to addressspecific needsin the
existingwaterandwastewatersystems(Section6.6.1)

- A proposedstrategicmaintenanceplan for the new authorities(Section6 5)

• Chapter 7 - RECOMMENDED ACTION PLAN summarizesthe recommendedactions
defined in the previous chapters and presents a proposed timeline for their
implementation. The timeline servesas aplan to guide the governorates’efforts during
the transformationto autonomousand financially viable authoritiesover the next five to

- sevenyears

Supportingand supplementalinformation presentedin Volume II of the project report is
organizedinto six separateannexesas fol1ows~

• Annex 1 - Presidential Decree N. 281 of 1995 includes an english translationof the
decreeestablishingthe basis for formation of the new authorities

Montgomery-Harza
2 109/H CHAPTER I 1-5





Provincial Cities Development Project

• Annex 2 - OrganizationCharts and Job Descriptionsincludes the completechartsof
organizationproposedfor the new authorities(Annex2.1) andfor regionalofficesunder
the authorities(Annex2 2). Jobdescriptionsfor keypersonnelarealsopresented(Annex
2.3). The job descriptionsattachedare englishtranslationsof the originals which were
produced in Arabic and are included on computer disk 2a attached. Thesejob
descriptionswere donein conjunctionwith the LAQA and Governorateofficials.

• Annex 3 - Water LossReductionDataincludesdetailedresultsfrom field investigations
donein supportof the water lossmanagementanalysis. Specific data includeresultsof
testsof water productionmeters(Annex 3.1), resultsof residentialmeter surveysin the
Minia Governorate(Annex 3.2), resultsof largemetersurveysin the Minia Governorate
(Annex3.3) andresultsof residentialmetersurveysin theBeni SuefGovernorate(Annex
34).

• Annex 4 - Chart of Accounts and Financial Model includes the proposedChart of
Accountsfor the new authorities(Annex4.1) andthe descriptionsanduser’s guidesfor
the proposedbudgeting system(Annex 4.~)and the proposedfinancial model (Annex
4.3).

• Annex 5 - Staff Developmentand Training presents the documentation of training
presentationsandworkshopsconductedduring the courseof the study. Thesesessions
includedworkshopson organizationalimprovements,preventativemaintenancepractices
andassessmentof training needs.

• Annex 6 - AssetLists includesthe completelists of assetsassociatedwith the waterand
wastewaterfacilities in Minia andBeni Suef.

• Annex 7 - EHP Activity Report No. 11 includes the complete EHP Report No. 11,
Action Plan, Institutional Developmentfor Water and WastewaterUtilities in the
Governoratesof Fayoum,Beni SuefandMenya, preparedin September1995.

Also included on computer disk are:

• Disk I Financial - Presentedin Excel 5 0 for Windows.

- Budgetsfor Minia & Beni Suef
- FinancialModel for Minia andBeni Suef

• Disk 2 AssetsList in Excel 5.0 for Windows.

- Minia
- Beni Suef
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Disk 2a - AssetsList Remainder

- Action Plan - Microsoft Project
- Job Descriptionin Arabic
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Chapter2

ORGANIZATION

2.1 Introduction

The creation of an autonomousutility doesnot guaranteethat the utility will provide quality
servicecost-effectively. The utility requiresan appropriateorganizationstructureas afoundation
for efficient andcost-effectiveoperations An organizationstructureshould:

• Assistin the division of work;

• Define for linesof communication;

• Rationalizeefforts;

• Developthe framework for coordinatingtasksandactivities;

• Provide levelsof authority anddecision-making;

• Determineresponsibilitiesandaccountabilities;

• Provide the basis for manpowerand resourceutilization;

• Createneedfor employeespecializationanddetermineemployeeskill requirements;and

• Provide the vehicle for developingpolicies,procedures,plans,objectivesandprincipals

The developmentof anorganizationstructureincludesworkingwithin applicablelaws,reviewing
andincorporatingculturaldemands,addressingutility needs,incorporatingbestorganizationand
managementstrategies,andproviding for propercommunications.Development thereforehas
to be performedusing well thought-outplans,a clear strategy,andwell-defined objectivesto
createthe appropriateorganization.

This chapterpresentsthe developmentof appropriateorganizationstructuresfor the new Minia
and Beni Suef Water and Wastewater Authorities. Key activities in the formulation of these
structures included~

• Review of the applicable laws governingthe establishmentof Water and Wastewater
Authorities in Egypt, most importantly PresidentialDecreeNo. 281/1995;
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• Review of appropriateorganizationdevelopmenttools;

• Review of the organizationalstructureof otherauthoritiesin Egypt;

• Analysisof theexistingauthority’sefforts to developorganizationsusingapplicablelaws,
organizationdevelopmenttools, authority needs,andcommunicationneeds;

• Holding of workshopswith authority’s andgovernmentpersonnel;and

• Preparationof appropriateorganizationstructuresin partnershipwith theMinia andBeni
SuefWaterandWastewaterAuthoritiesandsubmittalof thesestructuresfor approvalto
the Chairmanof the Authority and CAOA.

In addition,this chapterincludesdescriptionsof the implementationstatusof the authoritiesand
recommendationsregardingcontinued implementation.

2.2 Review of Applicable Law

2.2.1 General

The organizationalstructure proposedfor the Minia and Beni Suef Water and Wastewater
Authoritiesmust be compatiblewith the frameworkof PresidentialDecreeNo. 281/1995. This
Decreedefineslegal andorganizationguidelinesfor establishingaGeneralEconomicAuthority
to provide public water andsewerservice The Minia and Beni Suef Water and Wastewater
Authorities are specific examplesof this type of generaleconomicauthorities For purposesof
this report, it is necessaryto delineatethe specificrequirementsembodiedwithin the Decreethat
affect the organizationalstructuresdesigned for the authorities. A complete copy of the
PresidentialDecreeis includedin Annex I to this report. Key elementsof thedecreeareoutlined
below as the basis for evaluationof potential organizationstructures.

2.2.2 PresIdential Decree No. 281/1995

Presidential Decree No 281 of 1995 definesthe natureof the GeneralEconomicAuthority to be
created to managewater andwastewatersystems In addition, the decreeoutlines~

• The authority’s objectivesand functions

• The formation of the authority’s board of directors,
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• The authority’s resources,

• andactionsrequired for transition of responsibilities and assets to the authority.

The coreessenceof the GeneralAuthority as indicatedin the presidentialdecreeis that “it shall
be self-si~fJicientand able to create the financial conditions through tariffs, fees and ofher
revenues, and cost saving to cover the costs of operations and maintenance” This concept
should reflect on all organizationaland institutional undertakings. This overall goal could be
broken down into more specific objectives as follows:

• It should be an organizationthat should strive to be financially self sufficient or as a
minimum reduceany subsidiesrequiredfrom the central Government.

• It shouldcontrol its own operations,fiscal, technical andadministrative.

• It should be in a position to recruit the most capableandqualified staff, and to train,
retain,andmotivate the staff.

• It should operatethe water andseweragesystemsin a mannerthat ensuresthe safeand
reliablesupplyof wateranddisposalof sanitarywasteatminimum costto the populations
connectedto its facilities.

• Operationsshouldrespondto consumerneeds,and should be run in a timely fashion

• Decisionsshould be undertakenin an effective mannerand the organizationshould be
designedso that its operationsare held accountable

• It should be able to establishclear objectives and plan its fiscal operations,capital
programsandphysical operations over the short and long term.

• Operationsshould be based on sound, accurateand meaningful data that are readily
available.

The Authority shouldbe designedto allow decentralizationof decisionmaking wherenecessary
andensurethataccountabilityof this staff is clearly defined
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2.2.2.1 Authority Direct (Line) Functions

Thereare four specific functions of an Authority statedin the Decree Theseinclude:

1 PlanningFunctions

Preparationof generalanddetailedplansfor waterandwastewaterprojectsandworkswithin
the governorate

2. Implementation Functions

Management,operationandmaintenanceof facilities of the water and wastewater utility
Implementationutility extensionandsupport.
Collection andretentionof local resourcesand provisionsnecessaryfor 0 & M works.

3. ResearchFunctions

Conduct of studies and applied research
Conductof economicandfinancial studiesfor water andwastewaterprojects.
Participationwith concernedagenciesin settingcrit~riafor potablewaterandfor liquid waste
drainage.

4. New ProjectsFunctions

Designof projects.
Setting schedules
Performanceof actionsfor contractingnewprojects(preparationof tenders,invitationof local
and internationalcontractorbids, selectionof contractors,executionof projectcontracts,and
supervisionof construction).

2.2.2.2 Formation of the Board of Directors

The Decreedefinesthe Authority’s Boardof Directorsfrom groupsincluding top management
of the authority, representatives of other agencies and individuals with particularly relevant
expertise. Total boardmembershipconsistsof 15 individuals,including the boardchairman. The
makeup of the board is shownin Figure 2-1.
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Figure 2-1
BASIS FOR FORMATION OF THE

BOARD OF DIRECTORS
INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996

Provin~aICites, Egypt

BOARD OF DIRECTORS

I- —

FIRST: TOP MANAGEMENT POSITIONS
WITHIN THE AUTHORITY

1. CHAIRMANOF THE BOARD
2. DEPUTY CHAIRMAN FOR TECHNICAL AFFAiRS.

3. MANAGER OFTHE DEPARTMENTOF WATER
AFFAIRS.

4. MANAGER OF THE DEPARTMENT OF
WASTEWATER AFFAIRS.

5. MANAGER OF THE DEPARTMENT
OF ANANCIAL AND ADMINISTRATIVE
AFFAIRS.

SECOND: REPRESENTATIVES OF

OThER AGENCIES

1. REPRESENTATIVEOF COUNCIL OF STATE
2. DIRECTOROF HOUSING AND U11UTIES

DIRECTORATEIN THE GOVERNORATE.
3. DIRECTOROF FINANCIAL DIRECTORATE

IN THE GOVERNORATE.
4. DIRECTOROF HEALTH AFFAIRS DIRECTORATE

IN THE GOVERNORATE.
5. REPRESENTATIVEOF GENERAL AUTHORITY

FOR REGIONAL PLANNING.
6. REPRESENTATIVEOFMINISTRY OFWORKS

AND WATER RESOURCES.
7 REPRESENTATIVEOF THE GOVERNORATE.

8. REPRESENTATIVEOF NOPWASD.

THIRD: EXPER11SE

TWO PERSONSEXPERIENCEDIN WATER
AND WASTEWATERAFFAIRS.
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2.2.2.3 OrganIzational Makeup

The overall line organizationalat the top level is actuallydeterminedby the PresidentialDecree.
This organization can be illustrated as follows.

This part of the organizationstructureis defined by the decreeandnot subjectto change.

Additionscanbe made. Division of thesebasicunits into sub-unitsneedto be incorporated. The
purposeof additionsandsub-divisionsshould be to achieveefficiency, effectivenessand fulfill
the flow of work amongdepartmentsat the horizontaldimensionandamonglevelsof hierarchy
at the vertical dimensionsmoothlyandpromptly. Principlesshould be alsoconsideredsuchas,
centralizationanddecentralization,short channelsof communication,reasonablespanof control,
clarity of functions, unity of command,etc.

The designof the organizationstructureshould considerdifferent interestsas follows:

• The consumerinterestwho inspireto haveaccessto water andwaste-waterservices,in
amarinerwhich ensuressafe,continuous,reliableserviceat leastcostin order to limit the
tariffs they aregoing to pay.

• The managementinterestwho inspire to fulfill the goals of the presidentialdecreein
relation to the financial self sufficiency, henceare looking forward to achievethe best
degreeof efficiency andeffectiveness.

• The staff interestin fulfilling their hopesto ensurebetter careerandhigher incomeand
motivations.
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2.2.2.4 Transition Actions

• All employeesof water and wastewaterutilities in the governoratecovered by the
Authority’s activities shall be transferredto the Authority under governmentconditions
of service.

• All budgetaryallocationspertaining to the transferredemployees,shall revert to the
Authority.

• Budgetary allocations pertaining to operation and maintenanceshall revert to the
Authority.

• Budgetaryallocationspertainingto capital investmentshall revert to the Authority.

2.3 Organization Development Tools

Developmentof utility organizationsrequiresthe useof universalprincipalsof organizationand
managementTheseprincipals becomethe tools with which alternativeorganizationscan be
preparedandthe mostappropriateorganizationcan be determined

This section providesdescriptionsof the following organizationdevelopmentaltools used to
produce the organization structuresof the Minia and Beni Suef Water and Wastewater
Authorities:

• ManpowerPlanning;

• CostAnalysis;

• Productivity Requirements;

• PlanningandMonitoring;

• FunctionandJob Descriptions;and

• CentralizationlDecentralization Balance.

2.3.1 Manpower Planning

The presidential decree states that all employees of water and wastewater utilities in the
governoratecoveredby the Authority’s activities shall be transferredto the Authority under
governmentconditionsof servke. ~As~écUic filan ~&h~anpower utilization is required for the
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2.2.2.4 TransItion Actions

• All employeesof water and wastewaterutilities in the governoratecovered by the
Authority’s activities shall be transferredto the Authority under governmentconditions
of service.

• All budgetaryallocationspertaining to the transferredemployees,shall revert to the
Authority.

• Budgetary allocations pertaining to operation and maintenanceshall revert to the
Authority.

• Budgetaryallocationspertainingto capital investmentshall revertto the Authority.

2.3 Organization Development Tools

Developmentof utility organizationsrequiresthe useof universalprincipals of organizationand
management.Theseprincipals becomethe tools with which alternativeorganizationscan be
preparedand the most appropriateorganizationcan be determined.

This section providesdescriptionsof the following organizationdevelopmentaltools used to
produce the organization structuresof the Minia and Beni Suef Water and Wastewater
Authorities:

• ManpowerPlanning;

• Cost Analysis;

• Productivity Requirements;

• PlanningandMonitoring;

• Function andJobDescriptions;and

• Centralization/DecentralizationBalance.

2.3.1 Manpower Planning

The presidential decree statesthat all employeesof water and wastewaterutilities in the
governoratecovered by the Authority’s activities shall be transferredto the Authority under
governmentconditionsof service. A specific plan for manpowerutilization is requiredfor the
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short-term. For the long term, a manpowerplanneedsto be established. The main objectives
of the long-term plan are to:

• Build upon the short-term re-structuringof manpower (numbers,kinds and levels)
accordingto operationandmaintenanceneedsin different locations;

• Establishattainablelong-termmanpowerobjectiveswhich will be accomplishedin phases
over aspecifiedtransitionperiod;

• Translatethe objectivesinto programsto be implementedover the transitionperiod.The
organization structure for the Authority must then have sufficient flexibility to
accommodatethe elementsof the manpowerplan;

• Undertakemanpowerallocationandtraining needsassessment.Basedupon trainingneeds

assessment,establishtraining programto insurequalified/certifiedpersonnelin-place;

• Develop manpowerre-trenchmentplan for redundantemployees.

2.3.2 Cost Analysis

The Authority should not be concernedwith historical financial accountsonly, but should be
focusedupon implementationof a cost accountingsystemto provide informationthat canhelp
in achieving actual andstandardcostsper unit. Such a system should beadoptedby the Authority
to rationalize expense~The long term goal would be to establishcost centersthroughoutthe
Authority andcreatecompetition.The organizationstructurehasto provide the framework for
the system.

2.3.3 Productivity Requirements

Productivity is the relationship between inputs and outputs. Productivity can be focused on
equipment,capital,workers,and the production processas a whole. Efforts must be directedto
using the concept of productivity as a criteria for achievingconsiderableimprovement.Raising
productivity could be achieved through manpower planning, training (including on-the-job
tr~ining), leadership, incentives, personnel morale, work conditions,in addition to standardization
of materials and methodsused in the productionprocess.it is important, in this regard, to
demonstratethe conceptof productivity as a managementtool at all levels and for different
purposes
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2.3.4 Planning and Monitoring

The purpose of the presidential decree is the establishmentof an autonomous,self-financing
authority. Because establishing such an authority is not feasiblein the short term, planning is
necessary to achieve the purpose of the presidential decree in the long-term. The planning needs
to incorporate specific, achievablegoals in defined time periods (milestones), indicators for
measuring progress towardsthe attainmentof themilestones(monitoring),anda reportingsystem
necessary for monitoring (accountability) After approval of the authority plan, milestones
identified becomeAuthority goals,supportedby Authority managers,with accountabilityto the
Boardof Directors.The organizationstructurehasto provide the depth in skills, flexibility and
linesof accountabilityrequired to support implementationof the plan.

2.3.5 Functions and Job Descriptions

Developingthe functionsof eachdivision andsub-division,andestablishingjob descriptionsfor
all authorityjobs, is necessarywhenan authorityis created. The organizationalstructurereflects
the necessaryspecializationof personnelskills andspectrumof responsibilities. It will not be
completelyeffectiveasa tool for division of work unlessdescriptionsof functional tasksof all
division and sub-divisionpositionsare clear to Authority staff.

2.3.6 Centralization/Decentralization Balance

The extent to which the Authority adopts centralizationor decentralizationwill define the
organizationandcharacteristicsof theAuthority. Previously,waterandwastewaterserviceswere
provided by cities andvillages. Theseserviceswill now be provided by the Authority After
the establishmentof the Authority, responsibilitiesneedto be reviewedin order to maintain a
reasonableand appropriatelevel of decentralizationwithin the framework of the Authority
organizationalstructure. An analysisof the variousAuthority operationsneedsto be performed
to nationalizedistributionof sharedoperationalresponsibilitiesto regional levels

2.4 Organization Status of Minia and Beni Suef Authorities

2.4.1 Minla Water and Wastewater Authority

The new Minia Water and Wastewater Authority has madeprogressin the developmentof an
organization.The developmentwasreviewedby the consultingteamandthe statusof the major
elementsof the developmentare summarizedin this section.

A decreefor the formation of the Authority’s Boardof Directorswas issuedby the Governor
(DecreeNo. 96/1996dated7/5/1996)
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A preliminary, organizationalstructurefor the new Authority waspreparedby the governorate

A Chairmanof the Boardof Directorshasbeennominatedby the Governor. The Governorhas
submittedaproposalfor the issuanceof aMinisterial decreefor the appointment,in accordance
with Civil Service law, to the Ministry.

Other key nominationsto the Boardof Directorshavebeenmadeand include:

• Deputy Chairmanof the Board for TechnicalAffairs,

• Directorof the WaterAffairs Department,

• Director of the WastewaterAffairs Department,and

• Director of Financial & Administrative Affairs.

2.4.2 Beni Suet Water and Wastewater Authority

The new Beni SuefWaterandWastewaterAuthority hasalsomadeprogressin the development
of an organization. The development was reviewed by the consulting team and the status of the
major elementsof tl.e developmentare summarizedin this section.

A preliminaryorganizationalstructurefor the new Authority was preparedby the governorate.

An interim Chairmanof the Boardof Directorswasnominatedby the Governor.

Otherkey nominationsto the Boardof Directorsarepresentlybeing made

2.5 Workshops

Separateworkshops were held in the Governoratesof Minia and Beni Suef with utility,
government, and consulting team personnel. The workshops focused upon organization
developmenttools and the initiation, operationand managementof a Water and Wastewater
Authority.
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2.6 Development of an Organization Structure

2.6.1 Organization Structure

A preliminary organizational structure was prepared by the Authorities An analysisof the
preliminary organizationstructurewasperformedby the consultingteambasedupon outcomes
of the workshops.

Based on this analysis, the consulting team and authority staff modified the preliminary
organizationstructures to develop the team’s proposed general organization structure for
consideration in both Minia and Beni Suef.

The resultingorganizationstructureis shownin Figure2-2. As proposed,the structureincludes
major elementsorganizedto support four major functions in addition to the operationof the
Chairman’s office. These areutility operationsandmaintenance;projectplanning, designand
implementation;financial administration;andmanagementof commercialaffairs and consumer
relations. In addition, the organizationis structuredto provide overall supportand directionof
the regional utility offices.

An examplechartof organizationdown to the departmentlevel is presentedin Annex 2 1.

Figures 2-3, 2-4, 2-5 and2-6 show how the proposedauthority structurewill function when
performing four typical utility operations:

• project planing

• procurementandhandlingof stores

• performanceof maintenance

• establishmentof new connections

At this point, the proposedorganizationstructureis to be submitted to the Authority Boardof
Directorsfor approval Following approval,the approvedorganizationstructurewill be issuedin
adecreeby the Authority Chairmanof the Boardof Directors

A program to decentralizethe Authority, after the immediateAuthority formation period, has
beenapprovedin principal The program includesestablishing“Water and WastewaterUtility”
units to function as regional offices of the Authority. The recommendedorganizationstructure
of theseunits is presentedin Annex 2.2 andunit implementationis discussedin Section2 9 of
this chapter The structureimplementationstrategyneedsto be prepared,and the structureand
strategythen reviewedandapprovedby the Boardof Directors.
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Figure 2-3
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VILLAGE WOKSHOP
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Figure 2-4
VILLAGE LEVELS OF MAINTENANCE
INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996
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Figure 2-5

PROJECT PLANNING
INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996
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Figure 2-6

CONNECTION PROCEDURE FOR VILLAGE
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2.6.2 Status of Minia Water and Wastewater Authority

The revisedorganizationstructurewas discussedwith the Authority Chairmanof the Boardof
Directorsof Minia ~ndthensubmittedto CAOA for comments.After receiptof commentsfrom
CAOA, additionaldiscussionswereheldwith oneChairmanandthe following amendmentswere
madeandacceptedby the Chairman:

• Establishinga unit for Legal Affairs

• Establishinga unit for CostAccounting.

• Changingthe DeputyChairmanfor TechnicalAffairs’ scopeof authorityto Operationand
MaintenanceratherthanProjects.

• Establishing“Water and WastewaterUtility” units as regional offices of the Authority.

• MergingProject Planningand ProjectImplementationinto Projects.

• SeparatingProcurementandStoresfrom the FinancialDepartment.

• Establishinga ProcurementandStoresunder the Directorof Financialand Administrative
Affairs.

• Separating Vehicles and Workshops from Financial and Administrative Affairs, and
placing them under the Deputy Chairman.

Job descriptionshavebeenpreparedby the consultingteamfor the 10 key Authority positions
in the organizationstructure.The remainingAuthority job descriptionsarebeingpreparedby the
governorates.Thejob descriptionsdevelopedby the consultingteamarepresentedin Annex 2.3.

At this point, the proposedorganizationstructureis to be submittedto the Authority Boardof
Directorsfor approval Following approval,the approvedorganizationstructurewill be issued
in a decreeby the Authority Chairmanof the Boardof Directors.

2.6.3 Status of Beni Suet Water and Wastewater Authority

The proposedorganizationchartneedsto be finally reviewedwith the Authority Chairmanand
thensubmittedto CAOA for comments
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2.7 Conclusions

The Minia and Beni Suef Water and WastewaterAuthorities have proposed organization
structures.The structuresare in the processof receivingfinal approval.

A programto decentralizethe Authorities, after the immediateAuthority formation period,has
beenapprovedin principal The programincludesestablishing“Water andWastewaterUtility”
units asregional officesof the Authorities.

A proposedorganizationstructure for the “Water and WastewaterUtility” units has been
completed.

Lists of staffing, surveysof utility assets,estimatesof 1996/97 recurrent expenses,and job
descriptionsof the 10 key authority positionshavebeencompletedfor the Minia andBeni Suef
WaterandWastewaterAuthorities.

2.8 Recommendations

Specificactionsareneededto promoteandenhancethe abilitiesof thenew waterandwastewater
authoritiesto function aseffectiveandself-sufficientorganizations.Recommendedactionsrelated
to the furtherdevelopmentof the authorities’organizationalstructuresare describedbelow. The
role of theserecommendationsin the overall institutionalsupportactionplanfor the governorates
is illustrated in the implementationtimeline presentedin Chapter7 of this report.

2.8.1 Manpower Planning

Presidential Decree 281/1995 states that all employees of water and wastewaterutilities in the
governoratecoveredby the Authority’s activitiesshall be transferredto the Authority. Thismay
result in an overabundanceof manpowerduring the immediateformation period Therefore,it
is recommendedthateachof the Boardof Directorsundertake“manpowerplanning” to allocate
manpowercost-effectively.

This will require the following steps as a minimumS

• Analyze each position, develop measurementsof work, and establish performance
standards.

• Analyze the work load required for eachposition

• Determinenumberof staffrequired for eachposition.
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• Perform personnelevaluations.

• Compare the number of staff required for each position with the present staff

qualifications and determine deficit or surpluspersonnelfor eachposition

• Establishpoliciesfor dealingwith personnelexcessor deficit by position Policiesneed
to include actions such as training, encouragingleave without pay, encouragingearly
retirement,forming task forcesfor specific assignments,anddelivering servicesto the
public for fees

• Link appointments,transfers,etc.with the resultsof the manpowerplanningstudy. As an
example, it is recommended that the appointment of technicians and ordinary workers be
avoided, since the Minia and Beni SuefAuthorities havea surplusin thesecategories,
while they are in needof mechanics,electricians,and technicalworkers

• Establisha systemfor ratingemployeeperformancewith performancestandards,reporting
ratings, and providing rewardsand incentives.

It is recommendedthat task forces be used to assistin developingeach of the steps and in
performingsystemevaluationsand improvementrecommendations.A group of employeesare
formed as a task force to deal with aspecific issuewithin a given time period For example,a
task force could be formed to work on the arrangementof readingmetersat the city level,
registerreadings,issuebills, developregisters,collect arrearsasa pushtowardsa modified and
improved system for billing and collections Other task forces can be formed for step
developmentThis would be a practicalway of handling problemsfaced in implementing the
Authority Taskforcescanbe useful vehiclesto reduceproblemsinheritedfrom the past,as well
as an economicsolution to surplusmanpower

2.8.2 Decentralization

Developing an Authority decentralization program to be implemented after the initial formation
period will require definition of the regions to be covered by each utility unit in each Governate,
regional authorityandresponsibilities,andthe level of~egionalequipmentandstaffrequiredfor
operation.

The regionalofficescould coveraMarkaz,a groupingof villagesand/orcities,or morethan one
Markaz, as someof the options Eachregional office could provide different levels of service
dependingupon the customerbase,geographicalsizeof the regionaloffice areaof responsibility,
and other factors The servicescould include a combinationof customer,administrative,and
technicalservicessuchas maintenance,workshops,vehiclesandstores The main office provides
specializedservicesand central administration.The lines of authority betweenthe main and
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regional offices needsto be defined. It is recommenc~edthat the decentralizationoptions be
definedwith the DirectorandGovernoranddiscussionsbe held with governmentofficials and
Authority staff to developthe most cost-effectiveregional office strategy

2.8.3 Personnel Regulations

It is recommendedthat each Authority develop and implement personnel regulations in
accordancewith Article IV of PresidentialDecree281/1995.Article IV statesthat the Board is
entrustedwith settinginternal regulationsandorganizationaldecisionsrelatedto the financialand
administrativeaffairsof the Authority andits employeeswithout beingrestrictedby governmental
regulations and arrangements.

2.8.4 TraIning Unit

It is recommendedthat eachAuthority establisha TrainingUnit. The Unit could be anoutgrowth
of a TaskForce assignedto performpersonnelevaluationsandpositionqualifications The Unit
will assesstraining needs within the Authority, preparetraining programs,preparetraining
incentiveandrecognitionprograms,developsystemsfor evaluatingresultsof the training efforts,
andscheduleandoverseepersonneltraining.

2.8.5 TrainIng Center Feasibility Study

It is recommendedthat a Training Center Feasibility Study be performed to evaluate the
feasibility of establishingacommonWaterandWastewaterTrainingCenterfor the governorates
of Minia, FayoumandBeni Suef.

2.8.6 “TraIning-of-Trainers Program”

It is recommendedthat a training programbedevelopedfor first level supervisors.The program
involves training supervisors to assessthe on-the-jobtraining needsof their subordinatesandto
provide their subordinatesthe necessarytraining.

2.8.7 Fees

It is recommendedthat a study be performedto developconnectionand other servicefeesthat
reflect actual costs.
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2.8.8 Organization Structure

The proposedorganizationstructurehas revenueand collections as a sub-unit of the Water
Department.It is recommendedthat discussionsbe held with the Directorsof the Authoritiesto
modify the proposedorganizationstructureso that revenuesand collectionswill be moved to a
more appropriatepart of the organization,such as:

• A sub-unit of the Financial Department; or

• A separateunit directly underthe Chairman.
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Chapter 3

WATER LOSS REDUCTION PROGRAM

3.1 Introduction

A key factor identified by the Environmental Health Project (EHP) as contributing to the
inefficiency of the existingwater supply systems in the Provincial Cities was the high level of
unaccounted-for-waterthat existedin eachof the systems. The levelsof unaccounted-for-water
foundrangedfrom 41% to 55% andcontributedsignificantly bothto the lack of adequatesupply
within the cities, and to low levelsof revenuegeneratedfrom watersales. Implementationof a
programto determinethe reasonsfor thesehigh levels of losseswasproposedasa high priority
action necessaryas a part of any efforts to move the water utilities toward efficient and
autonomousoperation. This chapterdocumentsthe furtherwater loss investigationsconducted
in the Governorateof Minia andBeni SuefandFayoumas partof thisinstitutional strengthening
effort, and presents recommendations for implementation of further actions to achieve reductions
in the currentlevels of water loss.

3.1.1 DefinItion of Unaccounted-for-Water

Within all majorwater systems,somediscrepancyexistsbetweenthe quantity of water supplied
to the systemand the amountthatcanbe accountedfor throughmeteringor estimatingof actual
wateruseby customers. The differencebetweenthe total waterproducedfrom all of the sources
servinga systemandthe amountof waterthat canbeaccountedfor throughmeteringor estimates
of use is known as unaccounted-for-water(UAW) In contrast,the difference betweentotal
water production and the amount of water for which usersare billed is called non-revenue-
producingwater. In most cases,non-revenueproducingwater includesbothunaccounted-for-
waterandmeteredor estimatedwaterusesby entitiesor organizationswhich arenot requiredto
pay for their watersupply. Table 3-1 providesa listing of typical waterusesin Egypt organized
into accounted-for-water,unaccounted-for-waterand non-revenueproducingwater.

3.1.2 Benefits of a Water Loss Management Program

A successfulwater lossmanagementprogramcan achievesubstantialbenefitsfor awaterutility
working to improveits overall performanceand efficiency. Benefitswhich resultfrom effective
water loss managementefforts typically include:

• Reducedwater losses: An effectivewaterlossmanagementprogramcan improve
overall systemperformanceby reducingthe amountof waterlost throughphysical
leakageor unauthorizedconnectionsandtherebymaximizingthe amountof water
availableto its consumers.
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Table 3-1

TYPICAL WATER USES

WaterUse Accounted-
for-Water

Unaccounted-
for-Water

Non-Revenue
Producing Water

Authorized Uses
Residential Use X
CommercialUse X
Industrial Use X
Municipal/Gover X (1)
nment Use X (1)
Institutional Use X (1)
Military Use X (1)
Irrigation Use

Unauthorized Uses
Residential X X
Other X X

Unmetered Flow due to Meter X X
Errors

Leakage in the Distribution X X
System

Montgomery-Harza

Financial improvement: An ongoingwater loss programcanresult in increased
revenuegenerationfrom customerswho are eithernot being chargedor who are
presentlybeing underchargeddue to meteringinaccuracies. At the sametime,
identifying and repairingsignificant leakscan decreaserecurrentoperatingcosts
by reducingpower, chemicaland operatingcostsassociatedwith the production
and delivery of water, and, in some cases,delaying the need for capital
improvementsrequiredto increasesystemcapacity.

Increasedknowledgeof the physicalsystem: In orderto be effective,a waterloss
managementprogram requires that utility personnel develop an increased
familiarity with the system, including the location of valves, mains, and
connections.Theprogramtypically leadsto implementationof improvedfacilities
mappingandinventorieswhich facilitate routinesystemmaintenanceandoperation
aswell as improvedemergencyresponsecapabilities
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• Safeguardingpublic healthandwelfare:Significant leakagein awaterdistribution
systemcan be an indicator of deteriorationin the condition and integrity of the
network. Such deterioration is one possible source of contaminationin the
distribution system,andposesa possiblehealththreatto the population served
Uncontrolled leakagecan also result in undermining the foundationsof roads,

buildingsor structuresbuilt nearor over the lines

• Improved public relations~ An active water loss managementprogram
significantly increasesthepublic visibility of waterutility personnelandprovides
an opportunity for a positive public relations effort. As a result of the field
activities required for an effective program, the public sees utility personnel
working on the network on aregular basis. This impartsasenseof dedicationof
the utilities staff to the public and, when packagedwith additional public
informationandeducationefforts, helpsenhancethe perceptionof the utility by
its customers.

A water loss managementprogram is a key componentto efforts to improve the overall
performanceand efficiencyof anywaterutility. In systemssuchas thosein the ProvincialCities
wherewaterlossesandlevelsof non-revenue-producingwaterarehighhowever,implementation
of an effective water loss reductionprogramis critically importantandmustbe ahigh priority
componentin the utility’s operationandmaintenanceprogram.

3.1.3 Present Situation In the Provincial Cities

Within the Governorates of Minia or Beni Suef, there are presentlyno ongoing water loss
managementprograms Meteringof water productionratesis unreliableandprovisionsfor flow
meteringwithin the distributionsystemsdo not exist. While customers’serviceconnectionsare
generallymetered, manyof the metersarenot functioningandthereare no utility standardsfor
meter installation Some leak detectionequipmentis availablein the cities of Minia andBeni
Suef,but there areno regular leak detectionprogramsin place. Repairsto watermain breaks
are reportedto be madeon an individual basis when the effectsof the breakare sufficient to
impactthe supply of waterto customersin the area However, main repair datais not available
and thereare no regularprogramsfor distribution valve maintenancein place.

Availablerecordsof the two Governoratesindicatethat a largepercentageof the watersupplied
to the water systemsis not accountedfor Data presentedin the August 1995 EHP report
estimatedunaccounted-for-waterin Beni Suef to be 52% of total production. The estimateof
unaccounted-for-waterin Minia was55%. Basedon currentlyavailableinformation, indications
are, thatproductionexceed~billings by over40%. However, in both Governoratesit is difficult
to precisely quantify the actual levels of unaccounted-for-flow Metering of production is
accurate only at the recently constructed US plant At other locations production is generally
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determinedon the basisof equipmentrunningtimesandoriginalplant designparameters.Much
of the plant equipmentis old, modificationsto thepiping andequipmenthavebeenmadewithout
detaileddocumentation/design,and accurate,up-datedplans of the systemare not available
Therefore, the reliability of theseestimatedflows is questionable

Giventhe presentwatersupplysituationin the Provincial Cities, it is critically importantthat the
real magnitudeof this problembe definedand that a proactiveprogramof action to reducethe
overall levelsof unaccounted-for-waterandnon-revenue-producingwaterbe implemented The
balanceof this chapterpresentsthe resultsof field investigationsperformedto more accurately
quantity the levels of unaccounted-for-waterin the systemsand recommendedwater loss
reductionstrategiesto be implemented. The resultsof theseanalysesare incorporatedinto the
recommendedaction plan and implementationtimeline presentedin the final chapterof the
document.

3.2 Approach to the Analysis of Unaccounted-for-Water

In order to efficiently assessthe impactsof unaccounted-for-wateron the water utilities in the
Provincial Cities, an approachbasedon selectedtesting of currentconditionsthrough limited
samplingwas adoptedand implemented. The approachwas structuredto use the information
collectedas the basis for projectingconditions throughoutthe area Investigationsconducted
included:

• analysis of actual water production rates,
• random surveysof residentialservicemetersandaccounts,and
• randomsurveysof commercialand industrial user accounts.

Theseanalyseswereperformedfor locationswithin the Govemoratesof Minia andBeni Suefto
obtain accurate information on water production, residential metering effectiveness,and
commercialand industrial meteringeffectiveness.

3.2.1 SamplIng Approach

Two possibleapproachesto the field investigationsof unaccounted-for-flowwere considered.
The first involves selectionof a pilot areajudgedto be representativeof the consumerbaseof
the overall watersy~em.The secondinvolves the samplingof customerconnectionsat random
sitesthroughoutthe overall servicearea.
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3.2.1.1 PIlot Area Approach

Under the pilot area approach,detailedflow measurementsand field inspections would be
performedto accuratelydeterminethe total supply into the areaandthe total amountof metered
consumption by users. The difference betweenthesevaluesprovidesan indicationof the quantity
of unaccounted-for-flowin the area. A detailedassessmentof the conditionandperformanceof
the metersin the pilot areawould also be conductedso thatadistinction can be madebetween
water that is lost throughphysical leakageand water not accounted-fordue to inoperableor
inaccuratemeters. Leak detectionequipmentwould be usedto locate andquantify leaks for
repair. Assumingthat the pilot areais representativeof the larger consumerbase,the resultsof
the assessmentcan thenbe extrapolatedto provide an indication of conditionsthroughout the
system.

In order for the pilot area approachto be effective, however, a numberof criteria must be
satisfied. Thesecriteria include:

• Adequateknowledgeof the distribution system- Reliablemappingand facility
data must be availablefor the Pilot Area.

• Representativesocio-economicdistributionof the consumerbase- The Pilot Area
mustprovide a representativesampleof the total systemservice area.

• Ability to isolatethe area- It mustbe possiblefor the Pilot Area to be isolatedso
that all flow into and/or out of the areacan be accuratelymetered.

• Propermeteringandavailability of reliablecustomerinformation - The majority
of thecustomerconnectionswithin the Pilot Areashouldbe meteredandidentified
in acustomerdatabase.

• Easy accessto the meters- Easy accessis required to facilitate readingof the
meterson a frequentbasisduring the testperiod.

• Approximately 300 meteredservices - An area containing approximately 300
services is ne’eded to provide sufficient flow and consumptionfor a reliable
analysis.

As a result of acomparisonof the criteria aboveagainstexistingconditionsin Minia andBeni
Suef, it was determinedthat:

• Informationwithin the Govenorateswould not allow for the properidentification
of an area which could be isolatedfor use in a pilot effort;
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• The existinglack of systemsmappingof valve andline locationsanddocumented
metering information would hinder any attempt to implementan effectivepilot
program;and

• A pilot leak detectionprogramwould not be practicaldueto a lack of equipment
and trained staff. Field conditions were also found to be poor for use of
conventionalleak detectionmethods

Thereforethe pilot areaapproachwasjudgednot to be suitablefor the analysisof unaccounted-
for-water in Minia or Beni Suef.

3.2.1.2 Random Sampling Approach

The secondmethod of field investigationconsideredfor assessingunaccounted-for-flowwould
involve the randominspectionof customerconnectionsat locationsthroughoutthe servicearea.
This approacheliminates the needfor identification of specific pilot areassatisfyingall of the
criteria describedabove. Rather, a representativesample of the customerbase would be
generatedby the randomselectionof a statistically significant numberof individual sitesfor
inspection Resultsgained from the inspectionof this randomsamplewould thenserve as the
basisfor projectionof conditionsthroughoutthe service area.

The randomsamplingapproachwasdeterminedto be well-suitedto thedifficult conditionsfound
in Minia andBeni Suef. In contrastto the pilot approach,the randomsamplingmethodprovided
a practical mechanism for developing reliable projections of systemwideconditions. Specific
elementsof the randomsamplingapproachincluded:

• Statisticalanalysisto determinethe numberof sitesrequiredfor a representative
sample;

• Random selection of the required number of service connections for inspection and
testing;

• Field inspection of customer service connections at the selected sample sites;

• Assessmentof the condition of metersin place at the samplesites;

• Field testingof working metersto assessmeteraccuracy;and

• Comparisonof recentbilling recordsagainstfield measurementsof consumption
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3.2.2 Analysis Procedures

As indicated above, three types of tests were conductedin conjunctionwith the analysisof
unaccounted-for-waterin Minia andBeni Suef In eachcase,procedureswere developedto
provide a representativeindication of conditions throughoutthe systemservice areas. Brief
descriptionsof the proceduresutilized follow.

3.2.2.1 Analysis of Water Production

Accuratemeasurementsof water productionratesare critical to the effective managementof
water lossesin a water supplysystem. Without accurateproductiondata, systemmanagershave
no meansof assessinglevelsof unaccounted-for-flow.

Within the Governoratesof Minia andBeni Suef, daily water productionratesare estimatedon
the basisof ratedfacility capacity andmonitored running time. Facilities at which such flow
estimatesare madeincludepumping stationsandtreatmentplants.

For the purposeof thisinvestigation,detailedmeasurementsof waterproductionfor eachsystem
were madeusing aportable PeekDoppler UltrasonicFlow Meter. Accuracy of the metering
device wasreportedto be±5% of the averagevelocity.

3.2.2.2 AnalysIs of Residential Meters

Residential meter readings serve as the basis for billing of water customersandgenerationof
significantoperatingrevenuefor autility. As such,inaccuraciesin residentialmeteringcanresult
in direct loss of revenue. For the purpose of this investigation, a total of approximately 737
residential accountswere selected at random from study areas. For each account,a field
investigation of the statusof theexistingmeteringequipmentwasperformed The resultof these
investigations were then comparedagainstauthority recordsof water consumptionand billings
in order to evaluatethe effectivenessof the existingmeteringsystem. Wheretime permitted,a
secondsurveyof arandomsampleof serviceswithin the initial surveypopulationwasconducted
to confirm preliminary findings.

The accuracyof individual servicemeterswas assessedthrough field testing with Muni I Test
Meters The Muni I systemallows existing metersto be testedin place and is reported to
provide an accuracy of ±5%.Basedon the resultsof the meter tests,representativeestimates
were computedfor:

• percentageof servicesmetered
• percentage of meters working
• percentage of meters accurateto within ±5%
• percentage of metersnot accurateto within ±5%
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Testresultswerealsousedto projectthe quantityof waterunaccounted-fordueto meteringerrors
throughoutthe service area.

3.2.2.3 Commercial and industrial Meter Survey

Although largecommercialand industrial water userstypically makeup a small percentageof
the total numberof customersin a water system,they oftenaccountfor a largepercentageof the
total water used. As aresult, accuratemeteringof consumptionby largeusersis an especially
importantelementof water loss managementprograms.

In order to assessthe currentstatusof large usermeteringin Minia andBeni Suef,asurveyof
water use records and metering was performed for a numberof the largest users in the
Governorates.Initially, atotal of 32 serviceconnectionswereexaminedto determinethe status
of metering. Subsequently,recentwater userecordswere comparedwith actualmeasurements
of usageto identify andquantify discrepanciesassociatedwith meter inaccuraciesat 10 of the
survey locations.

Resultsof these measurementsprovided the basis for an evaluationassessmentof metering
practicesfor large usersin the two systems,andan assessmentof the relativecontributionof
inaccuraciesin the meteringof largecustomersto the overall level of unaccounted-for-water

3.3 Results of the Water Loss Assessment

Resultsof the waterlossasse~smentefforts conductedin Minia andBeni Suefprovidedvaluable
informationon the presentimpactof unaccounted-for-wateron overall systemoperations. The
detaileddatagainedthroughthe surveyprovidesa reliablebasisfor the assessmentof the current
problemandthe formulationof arecommendedactionplanfor improved waterlossmanagement
Resultsof the field investigationsare presentedin Annex 3 to this report.

3.3.1 Results for Minla Governorate

Within the Governorateof Minia, water production testsand random meter surveys were
performed in three areas:Minia City, SamalutTown and Talla Village. Theseareaswere
selectedto provide a representativesampleof the types of communitiesservedby the existing
watersystemsin the Govemorate. Investigationsperformedincludedtestsof waterproduction
meters at four water treatment plants (three in Minia City, one in Tala Village), tests of a total
of 473 residentialmeters,andtestsof 32 metersserving largecommercialcustomersdistributed
throughoutthe governorate. Resultsof theseinvestigationsprovided a representativebasis for
estimatingwater lossesthroughoutthe water systemsin the governorate.
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3.3.1.1 Water Production MonItoring

Wateris presentlysuppliedto Minia City from threewatertreatmentplantswith a reportedtotal
water productioncapacityof 620 liters per second(lps). However,recordsof historic flows are
basedsolelyon estimatesof productiongeneratedby operatingstaff. As shownin Table3-2, on-
site measurementsof water productionat the plants found discrepanciesbetweenreportedand
actual flows rangingfrom 0% to more than18%. Flow reportingerrors at both the recently
constructedUS Plant and the CzechoslovakianPlant were found to be less than 5%, while
reportedflows at the British Plantwerefoundto be approximately20% higherthanthe measured
flows Overall, the test found that the reportedflow was within 5% of the measuredflow.

Detailed resultsof theproductionmetertestsfor Minia areincludedin Annex 3.1 to this report.

Table 3-2

ANALYSIS OF WATER PRODUCTION MEASUREMENTS
MINIA GOVERNORATE: MINIA CITY

Water Production Facility
~

D

(

esign
Flow
1/sec)

Reporte
Flow

(1/sec)

d Measured
Flow

(Jlsec)

Difference
In Flows

(1/sec)

British Plant

Czechoslovaklan

US Plant

Plant

120

200

300

95

170

300

80

165

300

-15

-5

0

Total 620 565 545 -20

Thesedata suggestthat the flow meteringprocedurescurrently in placeat the treatmentplants
in Minia provide a reasonablyaccurateestimateof total flow deliveredto the system Efforts
should be undertakento reducethe discrepanciesin meteredand reportedflow at the British
Planthowever.

Samalut is served by a single water production facility, but treated water from the plant is
conveyedto the town throughthreeseparatedistributionmains Attemptsto identify acceptable
locations on thesemains for flow metering using the Doppler meter were unsuccessful As a
result, no checkof the waterproductionrecordsfor Samalutwaspossible.

Talla Village is also servedby a single water production facility. As shown in Table 3-3,
monitoringof dischargeflows from the Talla Village facility foundthat reportedflows from the
plant were approximately145% of the actual measuredflows As a result, the actualquantity
of water supplied to the Talla distribution systeni from the plant is significantly lower than
previouslyestimated.

Montgomery-Harza

2)09/Il CIIAPTER 3 3-9





Provincial Cities Development Project

Table 3-3

ANALYSIS OF WATER PRODUCTION MEASUREMENTS
MINIA GOVERNORATE: TALLA VILLAGE

Wate r Production Facility
D

(

esign
Flow
Ilsec)

Reported
Flow

(llsec)

Measured
Flow

(llsec)

Difference
in Flows
(llsec)

Talla VIllage Plant NA 20.3 14 1 -6 2

Total NA 20 3 14 1 -6 2

Given theseresults, it is clearthat improved meteringequipmentis neededat the Talla Village
water treatmentplant

3.3.1.2 Residential Meter Survey Results

Theeffectivenessof meteringof waterconsumptionat individual residentialpropertiesin Minia
was analyzedthrough the inspectionand testing of 473 servicesand meterswithin the Minia
City, SamalutTown, atId Talla Village systems. Table3-4 providesasummaryof the number
of servicesinspectedin eacharea.

Table 3-4

NUMBER OF CUSTOMER SERVICES INSPECTED
MINIA GOVERNORATE

Area Number of Consumers —

Inspected

Mlnla CIty Urban 362

Samalut Town 94
Talla Satellite Village to MInla City 17

Total 473

Results of the residentialmetersurvey arepresentedin Table3-5. Datafrom the areassampled
indicates that while 56-65% of the residential services in the governoratehaveworking meters,
less than 25% of the working metersaremeasuringflows accurately. In total, it would appear
that consumptionis being accuratelymeteredfor only about 15% of the residentialservicesin
the governorate.
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One factor identified as contributingto this low level of accuratemeteringis Minia City’s current
practiceof billing customerswith non-workingmetersfor usageof only I cubic meterof water
per month. For example, billing records indicated that in Minia City, only three of the
customerswith non-workingmeterswerebeingchargedfor useof morethan I cubicmeter per
month As a result, thereis presentlyan incentivefor vandalismof meters,sincecustomerswith
non-working metersare generallybilled significantly less than customerswhoseservicesare
metered.

Consumptiondatacollectedfrom working residentialmeters indicated typical per connection
water consumptionratesof 23.0 m3/month in Minia City and 17.8 m3/month in Samalut In
contrast,data collectedin Talla Village indicatedper connectionconsumptionratesof morethan
80 m3fmonth. It is possiblethatoutdoorwaterusefor livestockor gardeningmay be accounting
for apart of the high usagein Talla It is recommendedthat furtherstudy of wateruse in Talla
be conductedto definitively determinethe reasonfor thesehigh values.

Table 3-5

RESIDENTIAL METER SURVEY RESULTS
MINIA GOVERNORATE

Survey Parameter Minia City Samalut Town Talla Village

Meter Conditions
Services Inspected 330 94 17
No of Meters Working 186 54 11
% of Meters Working 56% 57% 65%
No of Meters Not WorkIng 144 40 6
% or Meters Not WorkIng 44% 43% 35%

Meter Accuracy
No of Meters Tested 92 16 5
No of Meters Reading within +5% 16 4 1
% of Meters Reading within ±5% 17% 25% 20%
No of Meters Reading outside ±5% 76 12 4
% of Meters Reading outside +5% 83% 75% 80%

Computed Consumption
No of Meters Working 186 54 11
Metered Consumption (ms/month) 4286 963 884
Average Consumption per Service 23 0 17 8 80 4
(m3/month)
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The survey results presentedabove also provide a means of estimating the quantity of
unaccounted-for-waterassociatedwith non-workingmeters Table 3-6 summarizesthe resultsof
this analysis. Basedon the datacollectedfrom the randomsamplingprogram, it is estimatedthat
as much as 425,000m3/month of water is going unaccounted-fordue to the lack of working
metersthroughout Minia City andSamalutTown.

Table 3-6

ANALYSIS OF UNACCOUNTED-FOR-WATER
ASSOCIATED WITH NON-WORKING RESIDENTIAL METERS

MINIA GOVERNORATE

Surv y Parameter Minla city Samalut Town

No of Registered Customers1 35300 11,481

Estimated No of Customers Billed at
Minimum Rate2

15,532 4,937

Average Consumption per
Residential Customer
(m3lmonth)

23 05 17 83

Estimated Actual Consumption by
Customers with non-working Meters3
(m3/month)

358,012 88,024

Accounted-for-Water in Present
Billing at Minimum Charge4
(m3/month)

15,532 4,937

Estimated Unaccounted-for-Water
due to non-working Meters
(m3/month)

342,480 83,087

Number of registered customers from Mm/a records
2 Number of registered customers times % non working meters from pilot study
~ Number of customers billed at minimum charge limes average consumption/customer from pilot

study
Number of customers billed at minimum charge times minimum volume of I m’/month
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Table 3-9

POTENTIAL REDUCTION IN UNACCOUNTED-FOR-FLOW
MINIA GOVERNORATE

Minla City Samalut Talla

Reported Production (m3/month) 1,485,000 840,300 53.350

Measured Production (m3/month) 1,432,000 (1) 37,050

UAF due to Produ~.AlonMeter Error
(m3/month)

53,000 (1) 16,300

UAF due to Residential Metering
Problems (m3/month)

342,480 83,087 (2)

UAF due to Commercial Metering
Problems (m3/month)

41,667 (3) (3)

UAF due to Unmetered Public Use
(m3/month)

58,800 (3) (3)

Identified Unaccounted for-Flow
(m3/month)

495,947 83,087 16,300

Notes (I) Attempts at field metenng
(2) No eshmate made due to
(3) Areas not sampled

unsuccessful
lack of eccurale meters

3.3.2 Results for BenI Suef Governorate

Efforts aimed at furtherdefining levels of unaccounted-for-waterin Beni Suefwere similar to
thoseimplementedin Minia Investigationsof waterproductionmeter accuracyand residential
meter performancewere conducted,and plans were developedfor large meter inspections.
Observationspresentedfor Beni Suefinclude the resultsof the waterproductionmetertestsand -

residentialmetersurveysperformedin Beni SuefandBebaCity Work relatedto the collection
of additional data washaltedby the Governor of Beni Suefdue to time constraints.
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3.3.2.1 Water Production Monitoring

As in Minia City, Beni Suef is supplied with treatedwater from three water treatmentplants
The total reportedproductioncapacityof the plantsis 720 liters per second;however,recordsof
historic flows are basedprimarily on estimatesof productiongeneratedby operatingstaff. As
shownin Table 3-9, on-sitemeasurementsof waterproductionat the plants found discrepancies
betweenreportedandactual flows rangingfrom 0% to nearly 50%. Flow reportingerrorsat
both the recentlyconstructedUS Plant and the British Plant were found to be less than 10%,
while reportedflows at ~heCzechoslovakianPlant were foundto be approximately50% higher
thanthe meas~iredflows.

Thesedatasuggestthat improvementsto the flow meteringequipmentandprocedurescurrently
in placeat the treatmentplantsin Beni Suefareneededto improvethe reliability of the utility’s
water productionmetering. Across the system,the noteddiscrepanciesin flow measurement
would result in an overestimateof total systemproductionof about144,460m3/month,or about
10% of the systemflow. As such,prompt actionaimedat repairing,replacingand/orperiodic
calibrating of the productionmetersis strongly recommended.

Table 3-10

ANALYSIS OF WATER PRODUCTION MEASUREMENTS
BENI SUEF GOVERNORATE: BENI SUEF

Water Production Facility
D

(

esign
Flow
1/sec)

Reported
Flow

(I/see)

Measured
Flow

(lisec)

Difference
In Flows
(lisec)

British Plant 210 160 150 10

Czechoslovakian Plant 210 150 103 47

US Plant 300 300 300 0

Total 720 610 553 57

3.3.2.2 Residential Meter Survey Results

The effectivenessof meteringof water consumptionat individual residentialpropertiesin the -

Governorateof Beni Suef was analyzedthrough the inspectionandtestingof 259 servicesand
meterswithin the Beni SuefandBebaCity systems.

Results

of the residential meter survey arepresentedin Table 3-11 Datafrom the areassampled

indicatesthat while approximately3904 o~the res1~entiáls~vicesin the governoratehave
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working meters,only about23% of the working metersare measuringflows accurately. In total,
it would appearthat consumptionis beingaccuratelymeteredfor lessthan 10% of the residential
servicesin the governorate.

Consumptiondata collectedfrom working residentialmeters indicated typical per connection
waterconsumptionratesof 39.8 m3/monthin Beni Suefand 17.8 m3/monthin Beba.

Table 3-11

RESIDENTIAL METER SURVEY RESULTS
BENI SUEF GOVERNORATE

Survey Parameter Beni Suef Beba City

Meter Conditions
Services Inspected 193 66
No of Meters Working 74 26
% of Meters Working 38% 39%
No of Meters Not Working 119 40
% of Meters Not Working 62% 61%

Meter Accuracy
No of Meters Tested 23 7
No of Meters Reading within +5% 6 1
% of Meters Reading within +5% 26% 14%
No of Meters Reading outside ±5~ 17 6
% of Meters Reading outside ÷5% 74% 86%

Computed Consumption
No of Meters Working 38 26
Metered Consumption (m3/month) 1,513 431
Average Consumption per Service 39 8 16 6

(m3/month)

The survey results presented above also provide a means of estimating the quantity of
unaccounted-for-waterassociatedwith non-workingmeters. Table 3-12 summarizesthe results
of this analysis. Basedon the datacollectedfrom the randomsamplingprogram, it is estimated
that asmuch as401,000m3/monthof wateris going unaccounted-fordueto the lack of working
metersthroughout Beni SuefandBebaCity.
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Table 3-12

ANALYSIS OF UNACCOUNTED-FOR-WATER
ASSOCIATED WITH NON-WORKING RESIDENTIAL METERS

BENI SUEF GOVERNORATE

Survey Parameter Beni Suef

No. of Registered Customers1 32,650

Estimated No of Customers Billed at 20,243
Minimum Rate2

Average Consumption per 39 82
Residential Customer
(m3/month)

Estimated Actual Consumption by 806,076
Customers with non-working Meters3
(m3/month)

Accounted-for-Water in Present Billing at 404,860
Minimum Charge4 (m3/month)

Estimated Unaccounted-for-Water due to 401,216
non-working Meters
(m3/month)

Montgomery-Harza

Number of registered customers from Beni Suef records

Number of registered customers times % non working meters from pilot study

Number ofcustomers billed at minimum charge times average consumption/customer from pilot Study

Number of customers billed at minimum charge times minimum volume of I m3/month
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3.4.2.1 Further Assessment of Water Loss Problems and Development of
Basic Information and Equipment Resources

The investigations performed as part of this institutional support assistanceproject have
documentedin detail the degree to which water loss and unaccounted-for-waterimpact the
operationsof the existing watersystemsin Minia andBeni Suef. However, before an effective,
systemwidewater loss r~ianagementprogram can be implementedfurther investigations and
developmenteffortsarerequired In particular,basicsysteminformationandequipmentresources
mustbe developedin order for targetareasto be identified andprioritized. Specificelementsof
this activity are describedfurther below.

Task 1.1 - Compilationof Systeminformation: Reliableinformationrelatedto systemfacilities
and operationmust be available if a water loss managementprogramis to be effective As a
start, available system maps showing the locationsof distribution mains, pumping stations,
reservoirsandvalves should be compiled along with operatingrecordsso that critical missing
data canbe identified. The statusof the existingcustomerdatabaseshould also be reviewedin
orderto assessthecompletenessandaccuracyof the customerinformationavailable. Provisions
for obtainingmissing data canthenbe incorporatedinto the implementationplan for the water
lossmanagementprogram.

Task 1.2 - Identificationof Sourcesof Supply:Accuraterecordsof waterproductionareessential
to the implementationof an effectivewaterlossmanagementprogram. Operatingstaffmusthave
reliabledata on the quantity of water beingsuppliedto the watersystem. As astarting point, a
detailed inventory of all of the sourcesof supply to the water system must be performed.
Informationon the location,typeandcapacityof eachsourceof supplyshould be collectedand
added to the systemmaps.

3.4.2.2 Establishment and Training of Water Loss Management Teams

In order to gain the full benefits of water loss management,it will be necessaryfor the
Managementof eachutility to establishwithin its organizationa unit which is ftilly responsible
for the implementationof the water loss managementprogram. The successof the water loss
managementprogramwill dependto a greatextent on the capabilities and efforts of the staff
assignedto this unit As such, it is critical that the unit be given specificobjectives,be structured
to effectively meetthoseobjectives,includestafftrainedandqualified to direct the program,and
havein placespecific proceduresfor coordinationof efforts andsharingof information.

Task2.1 - DefineSpecificObjectivesfor WaterLossManagementTeams:Before activatingthe
waterlossmanagementteams,the Managementof the utility mustdefineanddocumentspecific
objectivesto be accomplishedby the teams. These may includes specific achievementsin
selectedhigh priority areasandlor throughoutthe system In anycase,the objectivesshould
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relateto well-defined indicatorswhich can be measuredandmonitoredto providean indication
of the successof the effort.

Task 2.2 - Develop D~tailedListing of Staffing Requirementsfor Water Loss Management
Teams: Staffing requirementsfor the waterlossmanagementteamsshould be definedin detail
basedon the specificobjectivesandtimetablesset for the waterloss managementprogram At
a minimum, it is expectedthat the teamwill include:

- an Engineer-in-Charge;
- a two man crew responsiblefor survey and testing of residential metersand

investigationof unauthorizedand/or unmeteredconnections;
a two mancrew responsiblefor survey andtestingof largecommercialmeters;

- a two mancrew responsiblefor leak detection;
- two individuals responsible for the set-up and operation of a meter repair

workshop, and
- a contactwithin the ConsumerAccounting Departmentwho is responsiblefor

providing accessto customerbilling data.

Specific responsibilitiesassociatedwith eachof theseelementsof the teamaredescribedbelow.

Engineer-in-Chargeis responsiblefor:
- coordinationof the activitiesof the water loss managementunit;
- schedulingof the unit’s work activities;
- confirmingthat reportsrequiredfrom the unit are completedin a timely fashion;
- analysisof informationand resultscompiled by the unit;
- preparationandpresentationof reportsto Managementas required.

The ResidentialMeter Survey Team is responsiblefor:
- performanceof field surveysof residentialconsumerconnections;
- field testing of residentialmeters;
- identification of unauthorizedand/or unnieteredresidentialconnections;
- compilationof dataandcompletionof requiredreporting forms; and
- coordinationof effortswith the ConsumerAccountingDepartment(notificationof

inoperableor damagedmeters,unmeteredaccounts,unauthorizedconnection,etc.)

The Large Meter Survey Team is responsiblefor:
- performanceof field surveysof largecommercialcustomerconnections;
- performanceof field surveys of municipal, government and utility service

connections;
- field testingof largeservicemeters;
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- identification of unauthorizedand/orunmeteredcommercialconnections;
- recommendationof action to addressunauthorizedor unmeteredconnection

problems;
- performanceof field surveysof productionmeters;
- field inspectibn,testing andcalibration of productionmeters;
- compilationof dataandcompletionof requiredreportingforms, including periodic

summariesof productionmeteringaccuracy;and
- coordinationof effortswith the ConsumerAccountingDepartment(notificationof

inoperableor damagedmeters,unmeteredaccounts,unauthorizedconnection,etc.)
and the WaterDepartment(coordinationof repair/calibrationefforts requiredfor
the productionmeters)

The Leak Detectioncrew is responsiblefor:
- planning and implementationof leak detectionefforts in accordancewith the

utility’s prioritized plan;
- location, inspection and assessmentof the conditions of valves and other

appurtenanceswithin the existing distribution system;
- location of water lines andlor valves in areasidentified as high priority for leak

detection;
- maintenanceandupgradingof the utility’s leak detectionequipment;and
- compilationof dataandpreparationof requiredreporting forms.

Access to a Meter Repair Workshop is important to the sustainability of the water loss
managementprogram. In areaswhere funds for replacementof metersmay be limited, and
operatingconditionsareharsh,a utility musthavethe resourcesto repair metersif its metering
programis to continueto be effective If immediatedevelopmentof ameterrepair workshop
in Minia and Beni Suef is not possible,the proposedwater loss managementprogram can
continue. However, efforts should continueto be madeto procure the equipmentand staff
necessaryfor the workshop in the shortesttime possible

Lastly, the Water LossManagementTeam musthavethe ability to coordinatereadily with the
ConsumerAccountingDepartmenton adaily basis. It is recommendedthat oneindividual in the
Departmentbe designatedthe liason with the WaterLoss ManagementTeam. This individual
will be responsiblefor coordinatingthe developmentandtransferof customerdata to the team
as required, as well as for the coordination of actions required to addressproblems with
unauthorizedand unmeteredconnections,and inoperableor damagedmeters.
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Task2.3 - Identify Stafffor WaterLossManagementTeams:Carefulconsiderationmustbe given
to the selectionof staff to fill the positionsidentified within the water loss managementteam.
Selectedstaff must have a basic understandingof systemoperationsand facilities, must be
capable of learning new skills, and should be enthusiasticabout taking on the challenges
associatedwith implementationof thisnew program As,indicatedpreviously,thesestaffshould
be dedicatedto the utility’s water lossmanagementeffort.

Task2 4 - AssessTrainingNeeds/ConductInitial Trainingof WaterLossManagementTeams:
Dependingon the capabilitiesof the availablestaff, additionaltraining will be requiredin order
to activatethe proposedwater loss managementteam. During the creation of the team, a
training needs analysis of team members(and other utility staff involved in water loss
management)should be conducted. Basedon the findings of this assessment,detailedstaff
training with the leak detectionandmetertesting equipmentto be usedshould occur.

Task2.5 - Develop Reporting ProceduresandForms for WaterLoss ManagementTeams:In
order to be effective, data collected as part of a water loss managementprogram must be
efficiently and accurately compiled, organizedand distributed to the appropriateteamsand
supportingstaff within the utility. Effective managementof this data is critical to the accurate
assessmentof the impactsof waterlosseson systemperformanceandthe efficient planningand
implementationof programactivities. DatageneratedalsoprovidesManagementwith a basisfor
monitoring the benefit of the program and developing strategiesto further reduce levels of
unaccounted-for-waterandnon-revenue-producingwater.

An exampleof onepossiblereportingstrategyis shownbelowin Figure 3-1.

3.4.2.3 Investigation of Bulk Metering Improvements at Points of Supply

In order for awaterloss managementprogramto becomeeffectivein ashort-timeit is important
that the program be focusedandprioritized. It is not realistic to assumethat a system-wide
programcanbe implementedimmediately. Accuratemeteringof waterproductionratesandflow
ratesat key locations in the distribution systemprovides the data required to begin to draw
general conclusionsregarding sourcesof unaccounted-for-waterand leakageand developa
prioritized strategyfor plan implementation.

Task 3.1 - AssessEquipment Needs for Bulk Metering of Principal Sourcesand Major
Distribution Facilities: Early on in the water loss managementprogram,the largemeter team
should inspect the existing bulk metering equipment dt water production facilities and key
distribution facilities (pumping stations, etc.) to assessthe need for repair, calibration or
replacementof equipment. Specific equipmentneedsshould be definedin sufficient detail to
supportthe procurementand installationof the requireditems. Specific stepsin the assessment
should include:
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Figure 3-1

WATER LOSS MANAGEMENT REPORTING STRATEGY
INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996
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• determinationof the presenceof a meter
• determinationof the make,model and characteristicsof the meter
• assessment of the condition of the meter
• evaluation of the security of the metering installation
• preparation of the facility for installationof a portable test meter
• installationof aportable flow meter
• onehour testof meter accuracy
• documentationof pumping conditionsduring the test
• comparisonof existingmeterandportablemeterperformance
• assessmentof needfor meterrepair, calibration,replacement
• compilation of test results and transferof datato the Engineer-in-Charge

Task 3.2 - Procure/InstallEquipment for Bulk Metering of Principal Sourcesand Malor
Distribution Facilities: Basedon the assessmentdefined above, repair/calibrationservicesand
new bulk meteringequipmentshouldbe procuredand installedwhererequired It is anticipated
that during the initial phasesof the program, installation of the equipmentwill have to be
performed by outsidecontractorsunder agreementswith the utility. All agreementsshould,
however,includea requirementfor hands-ontraining of largemeterstaff in the basicinstallation,
set-up,calibration, repair andmaintenanceof the meters.

Task 3.3 - Initiate Monitoring/Maintenanceof Bulk Metering Equipment: Following
installationof the equipment,the largemeterteamshould monitorthe performanceof theseunits
and takeactionas required to keepthe unitsoperating It is anticipatedthatdaily monitoringof
water productionratesandvolumeswill be performedby Water DepartmentProductionstaff
However, the largemeter teamshouldestablishclearproceduresfor obtainingthe datafrom the
productionstaff andfor performingperiodic checksof the performanceof the meters.

3.4.2.4 Implementation of Additional Meter Survey and Leak Detection Efforts

The randomsamplingprogramsof metersurvey/testingandleak detectionconductedas partof
the institutional supportassistanceproject illustrated the potentialsignificanceof unaccounted-
for-wateron the performanceof the water utilities in Minia andBeni Suef. Given the valueof
thesefindings, it is recommendedthat the waterloss managementprogramsto be implemented
by the utilities include performanceof additional meter survey and leak detectionefforts in
representativeportions of the system.

Task 4.1 - Develop Plans for Additional FocusedMeter Survey and Leak DetectionEfforts:
Using resultsfrom previousinvestigationsas well as additional water productionand operating
data, the WaterLoss ManagementTeam should developa prioritized plan for additional meter
survey and leak detection efforts. The meter survey efforts should include additional
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investigationsof both residentialandlarge/commercialmeters.The planshould be structuredto
emphasizeefforts in areaswherethe potentialfor reductionsin unaccounted-for-wateris expected
to be the greatest This plan should serve as a dynamic workplan for the team and should be
reviewedand refined periodically basedon the resultsof ongoing efforts

Task4.2 - Identify Additional EquipmentNeededto SupportMeter Survey and Leak Detection
Efforts: Some leak detectionand flow measuringequipmentwas providedto utilities in Minia
andBeni Suefaspart of the Provincial Cities WaterandWastewaterDevelopmentProject. As
the longer-termplan for implementationof additional surveyandtestingis developed,additional
equipmentneedsshouldbe identified, andeffortsmadeto procurethe requireditems Potential
funding sourcesfor the equipmentinclude the newly establishedAuthorities, the Governmentof
Egypt, and/or internationaldonors. Example lists of equipmentrequirementsfor the crews
proposedto make up the Water Loss ManagementTeam are presentedin a later part of this
chapter.

Task4.3 - ProcureNeededEquipment/TrainWaterLossManagementStaff in EquipmentUse:
All agreementsfor the purchaseof additionalequipmentshouldincluderequirementsfor on-site
training of WaterLossManagementTeam staff in the use,maintenanceand basic repair of the
items.

Task 4.4 - Conduct Additional FocusedMeter Survey and Leak Detection Investigationsin
Identified Areas: Once the Water Loss ManagementTeam is properly staffed, trained and
equipped,the teamshouldinitiate additionalefforts in accordancewith the establishedplan. The
goals of the additional surveysand field investigationsshould be:

• To identify areas where immediateaction can be taken to reduce levels of
unaccounted-foror non-revenueproducingwater; and

• To refine the prioritized planfor expansionof the waterloss managementefforts
basedon samplingresults.

3.4.2.5. Development of a PriorItized Water Loss Management Action Plan

Task 5.1 - Compile Data from Bulk Metering. Additional FocusedMeter Surveysand Leak
DetectionEfforts. Dataobtainedfrom the improved productionmetering andadditional meter
surveysand leak detectionefforts should be compiledand analyzedby the Engineer-in-Charge
of the Water Loss ManagementTeam. The analysis should focus on updating and refining
estimatesof the currentstatusof unaccounted-for-waterandphysicalleakagein specificareasof
the water system,as well as on a system-widebasis
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Task 5.2 - Review UpdatedCustomerListings and Billing Data: Findings from the additional
residential and large meter surveys should be reviewed with the Customer Accounting
Department’srecordsto developarea-specificestimatesof unaccounted-for-water,and to assess
the relative importanceof meteringerrorsandphysical leakageon systemperformance Results
from the analysisshouldbe usedto developrecommendationsfor improvementsto the Customer
AccountingDepartment’sconsumerdatabase.

Task5.3 - UseDatafrom Investigationsto DevelopaPrioritizedPlanfor On-goingMeter Survey
and Leak DetectionEfforts As a result of the analysesdescribedabove, a comprehensive,
prioritized water loss managementactionplan should be formulated for the utility. The plan
should include specific recommendedactions to be undertakenby each of the crewsworking
within the WaterLoss ManagementTeam andshouldestablishmeasurabletargetsfor indicators
suchas percentof servicesmetered,percentof metersworking, level of accounted-for-water,etc

3.4.2.6 Implementation of the Prioritized Water Loss Management Action Plan

Elements of the Recommended Water Loss Management Program described to this point deal
primarily with limited efforts and investigations aimed at defining a practical and cost-effective
plan for implementingwaterlossmanagementactivities on asystemwidebasis The prioritized
WaterLossManagementActionPlan is intendedto be the resultof theseefforts Thisplanwill
also establishthe framework for proceedingwith activities as requiredto addressproblemson
a systemwidebasis Oncethis framework is established,specificprogramscan be implemented
as follows:

Task 6.1 - Implement Production Metering Activities: Permanentfacilities for accurately
monitoring waterproductionanddelivery to the water systemshouldbe designedand installed.
Informationcollectedfrom the assessmentof waterproductionperformedin the initial stagesof
the water loss programwill provide valuable backgroundfor this effort. Figure 3-2 shows a
proposedwork flow planfor productionmeteringactivities

Task6.2 - ImplementSystemwideSurveyof Unmeteredand/orUnauthorizedWaterUse: Based
on the results of the additional random sampling of residential and large user connections,
systemwideefforts aimed at rationalizing unmeteredand unauthorizedwater use should be
implemented. Such efforts should be coordinatedwith improved meter readingefforts in both
the residentialandcommercialsectors. Figure 3-3 showsaproposedwork flow plan for this
survey.
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Task6.3 - ImplementSurvey/Repair/Replacementof ResidentialServiceMeters: The resultsof
the additional sampling of residential connectionswill also provide the basis for phased,
systemwideefforts aimedat improvingboth the coverageandquality of residentialmetering.
Specific activities included in this element of the program may include widespread
repair/replacementof metersor localizedmeter installationefforts aimedateliminating clusters
of unmeteredconnections. Suchactivities will haveto be coordinatedwith the developmentof
meterrepairworkshopcapabilities within eachutility. Figure3-4 showsa proposedwork flow
plan for this continuedsurvey of residentialmeters.

Task6.4 - ImplementSurvey/Repair/Replacementof CommercialandLarReUserMeters:Results
from the expandedsurvey of large servicemetersshould clearly indicatethe benefit that an
aggressivelargemetertesting/repair/replacementprogramcould have. Basedon resultsof the
randomsamplingconductedfor the institutionalassistanceprogram,it is anticipatedthat thiswill
be oneof the areaswherelargequantitiesof unaccounted-for-watercan be foundand eliminated
in arelatively shortperiodof time. As aresult,it is recommendedthat this effort receiveahigh
priority. Figure 3-5 showsaproposedwork flow plan for the surveyof commercialand large
meters

Task 6.5 - ImplementStagedProgramof Leak Detection/Repair:Preliminary investigations
performedin conjunctionwith this effort haveshownthatconventionalleak detectioneffortsare
of limited effectivenesswithin thepresentMinia andBeni Suefwatersystems.However, as the
other elementsof the waterlossprogramareimplemented,it is believedthat it will be possible
to identify specific areaswhere leak detectiontechniquescan be useful in locating segmentsof
the systemrequiringrepair. Thus, initial phasesof the leak detectioneffortsshould be aimedat
procuringequipmentanddevelopingproceduresthat can be effectiveon a localizedbasiswithin
the Minia andBeni Suefsystems.
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Figure 3-2
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Figure 3-3
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Figure 3-4

PROPOSED WORK FLOW
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Figure 3-5
PROPOSED WORK FLOW
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3.4.2.7 ContInued Support of On-going Water Loss Management Efforts

WaterLossManagementis not aone-timeactivity for any utility. Therefore, as the authorities
in Egypt moveforwardwith the formulationandimplementationof theseprogramsit is important
that they also recognizethat certainelementsof theseprogramswill haveto be continuedwell
into the future. In fact, most aspectsof the water lossmanagementprogramshould eventually
becomepart of the utility’s routine, daily operations.Early planningfor this transitionfrom an
intensiveeffort aimedat achievingdramaticimprovementsin ashort periodof time, to a routine
effort intendedto preventunaccounted-for-waterfrom becominga recurringproblemwill foster
the establishmentof asustainablewater lossmanagementprogram. Key elementsof this long-
term strategy should include the following tasks:

- Performingperiodic reviewsof programimpacts, benefits and costs;
- Refining the comprehensiveprogrambasedon resultsof activities;and
- Identifying/addressing changing staffing and equipment needs.

3.4.3 Equipment Requirements

In order to be effective,waterutility staffassignedresponsibilityfor waterlossmanagementmust
have accessto basic tools andequipment. Specific equipmentneedsidentified for eachof the
crewswhich makeup the proposedwaterloss managementteamsfollowS

ResidentialMeter SurveyTeam

- hand tools for working on residentialmeters
- sparemetersandmeteryokes
- Muni 1 Meter TestSet (or equalfor testingof residentialmetersin the field)
- mini-tappingmachine
- corporationstops(I-inch diameter)
- repair clampsof various sizes
- clipboards,reporting forms, stopwatches,pens,etc
- teamvehicle

Large Meter SurveyTeam

- handtools for working with largemeters
- portablemagneticflow meter
- portableDoppler ultrasonicflow meter
- meter installationequipment
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- tapping machinefor pressurizedlines
- corporation stops (1-inch diameter)
- tapping clampsandsupplies
- repair clamps of various sizes
- clipboards,reporting forms, stopwatches,pens,etc.
- teamvehicle

Leak DetectionTeam

- handtools for working with leak detectionequipment
- leak locators
- pipe locators
- leak correlator
- valve listeningdevice
- clipboards,reporting forms, pens,etc.
- teamvehicle

Unauthorized/UnmeteredConnectionEquipment

- handtools for working with waterdistribution facilities
- pipe/valvebox locators
- portablemagnetic flow meter
- portable ultrasonicflow meter
- installationequipmentfor portableflow meters
- Muni 1 Meter TestSet (or equal for testingof residentialmetersin the field)
- valve listeningdevice
- mini-tappingmachine
- corporationstops(1-inchdiameter)
- repair clampsof varioussizes

GeneralOffice Equipment

- communicatio~i radios
- personalcomputers(100 MHz Pentiumor better)
- computerprinters
- miscellaneous office equipment and supplies

Table 3-13 provides a summary listing of the equipmentrecommendedfor the water ioss
management team along with estimated purchase costs.
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3.5 Conclusions and Recommendations

By following a structuredapproachin implementinga Water LossManagementProgramthe
Governoratesof Minia andBeni Suefcanmakemarkedimprovementsin their accountingof the
water produced. Estimatesdeveloped based on random sampling of services within the
Governorateof Minia suggestthat improved meteringalone could result in the elimination of
almost 500,000m3 month of unaccounted-for-flow.However, given the existing conditions in
the areas,it will not be possible to achieveall of the benefitsof such aprogramimmediately.
Rather, the overall benefits of the program will become increasinglyevident as improved
mappingbecomesavailable,accuratebulk meteringis put in place, residentialandcommercial
metersare replaced,andmeterrepaircapabilitiescomeon line.

Evenso, short-termbenefitscanresultfrom theeffectiveandplannedimplementationof a water
loss managementprogram.

Specific actionsrecommendedto achievetheseshort-termbenefitsincludeS

• Documentthe location,characterandcapacityof all existingsourcesof supply to
the water systems;

• Assessthe equipment/improvementneedsrequiredto implementreliablemetering
of waterproduction;

• Implement the improvementsrequired to obtain reliable metering of water
production;

• Expandtheprogramof randomresidentialmeterinspectionandtestingasthe basis
for ide’-itifying critical areaswheremeterrepair/replacementis necessary;
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EQUIPMENT NEEDS FOR WATER LOSS MANAGEMENT
GOVERNORATES OF M1NIA AND BENI SUEF

Leak Detection

MaJor Meters

Leak Locators
Pipe Locators
Leak (orreia(oT
Valve Listening Device
Vehicle
Miscetafleous I 0015

Magnetic Portable Meter
Portable Ultra Sonic
Murii 1 Meter Tester
Meter Listening Device
Valve Locator
Mini Tapping Machine
l’~Corporation Stops
Clamps Various sizes

2
2

3

Sub Total

2

2
2
2

100
200

32,000 00
$800 00

~u.uuu vu
$15000

520,000 00
s~uuuuu

$10,000 00
510,000 00

5800 00
315000
$80000

55,00000
$7500

512500
t~ nnn nfl

520,000 00

54,000 00
$160000

520,000 00
$45000

320,000 00
$5,000 00

551,05000

$2000000
510,00000
51,60000

5300 00
$1600 00
~,uuu uu

,sl.~,vu vu
25,000.00
55,000 00

~~u,uvv vu

aso,vvu vu

Unit lEquipment INumber ICost1I.Inft ITotal Cost

Water Loss Management
Communication Radio 10 51,00000 510,00000

Computer 100 Mhz Pentium 2 53,00000 56,00000
Printers 2 $80000 51,60000
Misceflaneous Equiment 1 $5,000 00 $5,000 00

,

Sub Total

Total

522,600 00

$485,650.00

Unauthorized Flow

Meter Repair Workshop

Water Line Repan Clamps
Valve Repair Iquipment

Miscellaneous loots

Vehicle

PipeNalve Box Locators
Magnetic Portable Meter
Portable Uulra Sonic
~1unI1 Meter I ester
Meter Listening Device
Mini Tapping Machine
1~Corporation Stop
Clamps Various Sizes
Miscellaneous Tools
Vehicle

One Complete I~Place

Venous Sizes

Sub Total

2
2

2
2

100
200

Sub Total

~uo lolal

1000
1000

$50000
510,00000
510,00000

$80000
$15000

$5,000 00
$75 00

512500
$5,000 00

52U,00000

$50,000 00

$12000
550 00

51.60000
520000 00
310,00000
$160000

$300 00
55,000 00
57,50000

a~~,vvvvu

55,000 00

550,000 00
350,000 00

5120,00000
550.00000
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Provincial Cities Development Project

• Continue the program of inspection and testing pf commercial and large service

meters;

• Continue the program of inspection of municipal, public and governate
connectionsfor unmeteredwater use;

• Dedicate,train andequipselectedstaff to leadwater loss managementefforts in
the utility; and

Promote the implementation of the full water loss managementprogram
recommended.

As outlined,therecommendedprogramfor expandingactivitiesconductedunderthisinstitutional
support assistanceproject andworking toward comprehensiveprogramswill provide the two
authoritieswith the opportunity to beginto tacklethe pressingproblemof wateraccountability.
By reducingunaccounted-for-waterthe authorities will improve their abilities to managethe
availablesuppliesof waterandimprovethe levelsof servicethattheyprovideto their customers.
Activities requiredby theprogramwill result in improvedrecordsandknowledgeof key system

facilities, increasedtraining of staff in water loss managementefforts, and increasededucation
of customersin the importanceof waterloss reductionefforts. The programwill alsoenablethe
utilities to increasethe revenuesgeneratedthrough the sale of water under the current tarriff
structure. The relationshipof the waterlossmanagementprogramto improvementsin billing and
collection activities and the financial performanceof the utility are discussedin the following
chapter. The relationshipof theserecommendationsto the overall improvementactionplans for
the authoritiesis shownin the implementationtimeline presentedin Chapter7.
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Institutional Support Assistance for 1996
Chapter 4

BILLING AND COLLECTIONS

4.1 Introduction

BudgetedTotal RevenueRequirements(BAB I & 2) for the new Minia Water Authority for
1995-96areprojectedto be 17 4 million LE while billed revenueandcashreceiptsareprojected
at 12.7 and 10.4 million LE respectively. In the new Beni SuefWaterAuthority Total Revenue
Requirements for 1995-96 are projected to be 8.9 million LE with billed revenueand cash
receipts at 5.5 and 3.2 million LE respectively. With the differencesbetween revenue
requirementsandcashreceipts(7.0million LE for Minia and5.7 million LE for Beni Suef)made
up by subsidiesfrom the Ministry of Finance,improving cash receipts is probably the most
critical challengefacingboth of the new authorities. The solutionprocessis difficult andmulti-
faceted. It requiresthe correctorganizationand strong, dedicatedleadershipin the customer
servicefunction; it requiresathoroughreviewof expendituresto eliminateanyunnecessarycosts;
it requiresa comprehensiveprogramfor improving billed consumptionandrevenuecollections;
and it requiressocial,political, andinstitutionalacceptanceof anew conceptfor providingwater.

It will take yearsto completelyimplementmany of the necessaryprograms,which meansthat
relatively high levels of subsidy will still be required in the early transition years. The time
requiredrelatesto cust6merand institutional acceptanceof changeaswell as the shearsize of
the work load that must be assimilated by the many new personnel accepting major
responsibilitiesfor improvementsin the new organizationalstructure. A methodof prioritizing
improvementprojectsmust be devisedto ensurethat discretionaryprogramsareundertakenon
the basisof productivity while essentialprogramsare undertakenirrespectiveof productivity.
The basic method for prioritizing discretionaryprojects should be to select the projects in
descendingorder of the positivenet presentvaluesof cash flows associatedwith eachproject.
Allowancemust bemadein this process,however,for essentialelementsthatmight not havean
early payback. For example, a computerizedbilling system is an essentialcomponentof
improvingrevenuecollections,but it is costly to implementbecauseof equipmentcost,personnel
training, and implementationtime.

This chapterpresentsa prioritizedplan of recommendedactionsintendedto yield real, short-term
improvementsin waterbillings andcollectionsfor the newauthorities. The chapterincludesan
analysis of the current state of water billings and collections in the two governoratesand
recommendationsfor immediateactions The actions recommendedwill complementparallel
short-termimprovementsin the areasof water loss managementand financial budgetingand
accounting

210911 CIIAPTER4 4-1
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Provincial Cities Development Project

4.2 Current Methods

Minia andBeni Suefuse essentiallythe samesystemfor billing andcollections,but with some
importantdifferences. The basicmethodsandsomeof the exceptionsaredescribedbelow:

• Virtually all customersaremeteredbut approximately43 percentof the metersin Minia
and 62 percentin Beni Suefdo not work or cannot be read.

• Metersarereadmonthly in mostcities andthe readingsareturned-into the revenueoffice
which calculatesthe bills. Customerspaytheir bills atthe revenueoffice. Most customers
go to the revenueoffice andpay their bills at their convenienceevery 3 to 6 months

• Metersare alsosupposedto be “read” monthly in villages but in thesecasesthe meter
readeralsocollectsthe amountowed. In reality, meter readersin villages readmeters
every2 to 6 months andchargean estimatedamount(becausemost metersdon’t work)
evenwheremetersare working.

• Meter readersdo not stop at metersthey know don’t work or cannotbe read; generally
they do not stop at customerstheyknow are on a minimum or fixed (estimated)charge,
or customerswho do not paytheir bills, suchasmosques,churches,or certainjudicial or
other “exempt” customers Sinceavoiding thesemetersreducesthe reader’sworkload
thereis no motivationfor meterreadersto cooperatewith therevenueoffice in identifying
non-operablemetersfor repair or replacement.

• Meter readersaresupposedto report all metersthat do not work; however,actual reports
are commonly delayedor not madeat all

• In Minia, during the period betweenthe meter malfunction and the meter reader’s
notification of the malfunction, the customer is charged a minimum bill, which for
residential customersis for one cubic meter of water costing 23 piastres. After a
malfunctioningmeter is reported,the customeris chargedan estimatedbill basedon the
averageof the last three months of meter readings. The averagebill is retroactively
applied through the minimum billing period This method biasesthe estimatedcharge
downwardbecausemetersalmost alwaysunder-recordjust prior to breakdown. Thereis
no inducementfor customersto remedytheir malfunctioningmeterin eitherthe minimum
or the estimatedbill situation.

• In Beni Suef,whenamonthly meter readingis not turned in to the revenueor collection
office, a minimumchargeis establishedfor 20 cubicmetersof waterper month,(4 60 LE
per month), or the averageof their last threemonthsreadings,whicheveris higher. Most
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Institutional Support Assistance for 1996

residential accounts use 10 or less cubic meters per month; so the minimum charge is a
significant inducement for the customer to repair or replace his meter at his own expense.

• In Minia, the waterbills for primary,prep,andsecondaryschoolsare supposedto be paid
by the Ministry of Education. No paymentshavebeenmadesinceJune 1992.

• The samesystemusedfor smallcustomersis also appliedto largecustomersexceptthat
bills are deliveredto the customersby revenueoffice personnelandpaymentis collected
atthe customer’ssite. The customersfrequentlyrequestthat the collectorcomebackfor
variousreasonsandmany delaypaymentindefinitely.

• Recordsarenot keptof delinquentaccountsat the revenueoffice; so thereis no follow-up
mechanismto pressfor payments. Many customerswho don’t payare simply lost after
a period of time In Minia, the meter reading/billing recordsprior to 1990 havebeen
discardedso that thereis no way to documentreceivablesprior to 1990. In Beni Suef,
accountshaveanidentificationnumberon the houseaspart of adevelopingcomputerized
billing systemwhich cunently includesonly a listing of variousaccountdata. Billings
are not currently generated In addition,Beni Suefhasbeendivided into 27 zoneswith
5 collection offices to facilitate customersaccessto bill paymentcenters.

• In Minia, a numberof largeaccountsdo not payfor their water For example,the meter
for the airport (partof the military) cannotbe found; andthe customerdoesnot pay the
estimatedbills (440 m3 per month) which equatesto about2,000LE annually.

• Significant water lossesoccur from free water dispensedfrom hydrantsat the Minia
treatmentplant to tankertrucks.

Theseconditionsareindicative of severalgeneralproblemsin the existingbilling andcollection
systems.

• First, the existingresidentialmeteringsystemis in poor condition. Of the metersin place
in the two governoratesroughly half are inoperableor cannotbe read Wheremetersare
working, spot checkssuggestthat only about25% are reasonablyaccurate. As a result,
the new authoritieslack the hardwareto reliably meter customerconsumption.

• Secondly, the current billing and collections proceduresare not conducive to the
identification or repair of inoperablemeters. Meter readershaveno incentive to check
all of the meterson their route, and , in Minia, customershaveno incentiveto pay for
repairor replacementof their meterswhenthey fail

M ontgomery-Harza
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4.3 Meter Survey Results

As a result of many of the practices described above, the revenue generated by a significant
portionof the water that is produced,distributed andconsumedwithin Minia andBeni Suef is
far lessthanshould begenerated.The actualimpactof thesepracticeson the financial condition
of the new authoritiesis illustrated by the resultsof field inspectionsandtestsof residentialand
commercialmetersperformedin the governorates.

4.3.1 Survey Results - ResIdential Meters

In order to quantify the impact of unreadand inoperablemeterson the revenuestreamof the
utilities in Minia andBeiii Suef,resultsfrom theanalysisof unaccounted-for-waterwereanalyzed
on a cost basis.

Randomlyselectedblocks of accountsweresurveyedto identify if the meterswereworking and
how the billing processwas applied to those that were not working. Details of the survey
proceduresare provided in Chapter3. In this chapterpotential increasein revenuethat could
result from improved meteringof billing andcollection practices. In Table 4-I, results of the
residentialcustothersurvey are summarizedandusedto projectpotential revenueincreasesfor
the total authorities.

TABLE 4-1

RESIDENTIAL CUSTOMER SURVEY
Total Sample % Not
Accts Size Workiflg

RESULTS
A9 Use

m /mo
CityNillage Under

Billed
1”

Potential
Revenu&”

Minia Water Authority
Minia City 35,300 330 43 6 23 1
Samalut Town 11481 94 426 178
Talla Village 2,596 17 35 3 80 4

Total Sample Areas 49,377 43 1 24 9
Total Authority 205,823 43 1 24 9 12 7 2 9
% of Total 1995-96 production and cash receipts 31 7% 28.0%

Beni Suef Authority
Beni Suef City 32,650 194 61 9 39 8
Beba City 5,400 66 60 6 16 6

Total 38,050 260 615 36 5
Total Authority 109,489 61 5 36 5 6 7 1 5

% of Total 1995-96 total m3 and cash receipts 52.3% 46.3%
I Minia = 205,823 ‘431 ‘(24 94) ‘50% • 12 = 12 i million m~water per year

Ben, Suef = 109,489 615 * (365 - 20) * 50 % 6 7 million m3 water per year
2 Mirna = 127 * 23 LE 29 millions of LE per year

Ben, Suef = 6 7 23 LE = 1 5 millions of LE per year
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Institutional Support Assistance for 1996

The projections of under-billing and potential additional revenue are based on estimates of the
percentageof inoperablemetersin each servicearea,estimatesof averageactual consumption
(determinedfrom readingsof working meters),andcurrent unit costs for water. In the Minia
sample,43.1%of the meterscheckedwerefoundto be not working Of these,all but threewere
found to have been billed for the minimum consumptionof 1 m3/month, even though the
estimatedaveragemonthly consumptionin Minia was foundto be 24 9 m3/month As shownin
the table, if onehalf of the customerswith non-working meterswere to be billed the average
consumptionrate for the area (rather than the 1 m3/month minimum), the Authority could
recognizean increasein annualrevenueof approximately2.9 million LE

In Beni Suef, custo
1nerswith non-working meters are chargedfor a minimum usageof 20

m
3/montheventhoughthe averageusagedeterminedfrom the sampleof workingmeterswas36.5

m3/month. If accuratemet~ringor a revisedbilling policy were to result in one-halfof these
customersbeing chargedfor the estimatedactual averageuse, the Authority could recognizean
increasein annualrevenueof approximately1.5 million LE

Even with the conservativeassumptionsused,the potential increasesin annualrevenuefor the
authoritiesare significant. In Minia, the additional 2.9 million LE would be equivalentto a 28
percentincreasein annualrevenues.In Beni Suef, the additional 1 5 million LE would increase
annual revenuesby more than 46 percent. Such increaseswould provide both utilities with
critically neededadditional financial resourcesduringtheir transitionto self-sufficiency.

It should be noted that in Minia a significant increasein revenuecan be achievedimmediately
throughadjustmentof the currentminimumchargebilled to customerswith non-workingmeters.
Thisactioncanbe takenregardlessof thestatusof discussionsconcerningownership,repairand
replacementof meters. For the present,the increasein the minimum chargeshould serveas an
incentive to customersto repair andprotect their meters. In the future, whenownershipof the
metersis transferredto the Authority, the higherminimum chargewill continueto serveas an
incentive for customersto protect their metersand/or notify the authoritywhen problemswith
the unit occur. As such,it is recommendedthat testingof metersandmeasurementsof actual
consumptioncontinue to be made in order to support efforts to establisha more realistic
minimumchargein Minia. Furthersamplingshould also be conductedin Beni Suefin order to
determinewhetherany adjustmentin the current minimum chargeis warranted.

Once the minimum chargeis increasedin Minia, the recoveryof additional revenuein bothof
the governorateswill dependon progressmadein termsof the physical meteringof customer
services. As the percentageof working metersis increasedand moreaccuratereadingsof actual
consumption are obtained,further increasesin revenueproductionwill occur.
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4.3.2 Survey Results - Large Accounts

The surveyof largecustomerswas concentratedin the Minia area A total of 32 accountswere
investigatedand 18 were found non-working meters Of the 18, nine were found to be paying
a minimumcharge,which for largecommercialaccountsis the chargefor useof 40 cubicmeters
of waterper month M ~ter testingshowedthat thesenine accountsactuallyused41,667cubic
metersper month or 0.5 million unitsper yearat abilling value of 0 2 million LE as shownin
Table 4-2

TABLE 4-2

LARGE CUSTOMER SURVEY RESULTS

City I Village Selected
Accounts

% Not
Working

Av~Use
m /mo

Under
Billed (1)

Potentia
Revenue

I
(2)

Minia Area Accounts 9 1000 41,667 05 02

% of Total 1995-96 total production and cash receipts 1 2% 1 9%

Note 1 41,667 ‘12 = 5 million m’

Note 2 0 5 million m’ 40 LE/unit = 2 million LE

Data requiredto project this sample to a largerpopulation is not presentlyavailable;however,
thereare additional largeaccountsin the governoratesfor which this situationapplies Further
work shouldbe undertakento inspectandtest the metersof largeaccounts,or periodically flow
test the metersto allow realisticbills to be prepared

The results of the residential and large meter surveysindicate a very large potential for the
captureof increasedrevenuefrom the sale of water by the new authorities in Minia and Beni
Suef. The potential for increasedincome is particularly significant in the areaof residential
meteringandbilling. Basedon theseresults,projectionsof increasedrevenuethroughimproved
metering,billing andcollectionhavebeenincorporatedinto the financial analysisof the utilities.
The impactof this increasedrevenuesourceis discussedin the FinancialModeling sectionof the
following chapter.

4.4 Recommendations

The results of the analysis described above clearly demonstrate the importance of improvements
in the areas of metering, billing and collections to the financial successof the new authorities

Specific actionsrequiredto achievesuch improvementsare presentedbelow in the form of animmediateactionplanfor billings andcollections. The role of theseimprovementsin the overallactionplan for the new authoritiesis illustrated in Chapter7 of this report
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Based on the review of current practices andconsultation with authority personnel, the following
are recommendation-~to be implementedduring the first 18 months of operation for each
Authority~

• Perform a consumersurvey intendedto identify all customers served by the utility

• Design a consumeridentification systemthat doesnot rely on mailing addresses

• Updatethe consumerdatabasewith informationon useridentification,meterstatus,meter
data, etc.

• Increase the minimum charge for non-working meters to induce meter repair or
replacement.

• Promoteimproved meteringof residentialandlargecustomersin coordinationwith water
loss management efforts.

• Adopt apolicy to transfer ownershipof all water metersto the authorities.

• Rationalize illegal connections.

• Rationalize past duebills by developingalternativepaymentplans to facilitate gradual
repayment.

• Preparebilling policies and initiate billing of municipal and all legal consumers

• Analyzethe costsavingsassociatedwith reductionsin the frequency of meter reading and
billing periods.

• Develop and implement a system to decentralize bill collection.

• Prepare and implement strong collection enforcement policies. Initiate discussions
regarding new policies at the ministerial level

• Adopt policies to encourage meter readers to read all meters and participate in
identification of non-working meters.

• Prepare and implement a consumer education program that includes such items as system
information, billing information services, new collection and enforcement policies, and
water conservation issues.
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• Purchase additionfil computer hardware and software as required to supportcurrentbilling
andcollectionsprocedures

Over the longer-term,the authoritiesshould continueefforts to improvethe effectivenessof the
billing and collectionspracticesthrough:

• Increasedinspection,testing,repairand replacementof servicemeters,particularlythose
used by largewater users;

~ Furtherdevelopmentof a comprehensivecustomerinformationdatabase;

• Regularreview andrevisionof billing policies and tariffs;

• Addition of new paymentcollection centersin conjunction with the developmentof
improveddatabaseandcomputerfacilities; and

• Coordinationof plansfor improvedbilling andcollectionswith plansfor on-going water
loss managementefforts.
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Institutional Support Assistance for 1996
Chapter 5

BUDGETING AND FINANCE

5.1 Introduction

A primary objectiveof the Provincial Cities Project is to identify needsandprepareprograms
that, when implemented,will providefinancial viability andself-sustainabilityto the Minia and
Beni SuefWater andWastewaterAuthoritiesover a5 to 7 yearperiod

The project team’s approachto preparingthe programswas to:

• Collect data on the current budget,financial andtariff systems;

• Build a model of the existing systemsused to test for impacts from various alternative
improvementprograms;

• Incorporatethe most effective programsinto a proposedbudget/tariffsystem (Financial
Model) for each of the governoratesthat allows for flexible planning and monitoringof
resultsover a ten yearperiod; and

• Preparea financial action plan.

The methods employed and a summary of findings are presented in this chapter.
Recommendationsfor actions programsthat should be implementedas soon as possibleare
identified and discussed.

Financial viability (revenuesequalto or greaterthanexpenditures)is anticipatedduring a 5 to
7 year period only for Operationsand Maintenanceexpenditures. Nevertheless,the budget
systemandfinancialmodelhavebeendevelopedto includecapitalspendingrequirementsaswell,
to be usedwhen capital spendingis integratedinto the authority’s responsibilities

Financial viability will be achievedprimarily by improving the billing andcollection processto
includeahigherpercentageof billed consumption,andahigherpercentageof revenuecollections.
Tariff increaseswill also be required, partly to pay for real increasesin costs andpartly to
recover the effect of inflation on Operationsand Maintenance(O&M) costs. In addition,
increased water sales from population growth andimprovementsin the percentageof population
servedwill addapproximately4 percentannuallyto revenues Reducedunaccounted-for-water
(UAW), andstrategic0 & M costreductionprogramswill alsocontributeto financial viability.
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Subsidieswill be requiredto pay the costsof operationsduring the transitionperiod,and these
areexpectedto diminish The currentsubsidiesfor Minia andBeni Suefare 7.0 and5.7 million
LE respectively. Elimination of subsidiesfor 0 & M is projectedin 200ifor Minia and2004
for Beni Suef. A balancedprogram is envisionedthat includes increasing costs, increasing
revenuesincluding tariff increases,anddecreasingsubsidiesover the entire transitionperiod.All
of the increasedrevenuesrealizedcannot be applied to decreasingthe subsidysinceadditional
funds are required to design and implement the revenueimprovementprograms, as well as
undertakeotherprogramsto extendandimprove service.

5.2 Budgeting

The initial portionof the Projectwas to understandandevaluatethe existingbudgetingsystemsused in the Minia and Beni Suef Governorates From the results of the evaluation, arecommendedbudgetingsystemwas designedandadaptedthat could not only be implemented

immediately but also growin sophisticationasthewaterauthoritiesexerttheirorganizationalandfinancial independence.Budgetingsystemscanbe very simple or complexdependingon theirpurposeand the degreeof computerpowerthat is usedin their preparation. The intent during

the

designof the recommendedsystemwas to maintainsimplicity for near-termimplementation
but provide a structural andproceduralbasis for enhancementsover time. The scope of work
undertakenwas not to implementadefinitive budgetingsystemfor the authorities,but ratherto
identify andrecommenda systemthat canfeasibly beimplemented,giving considerationto needs

andcapabilitiesof the authorities,in the short andlong term.

5.2.1 Data Collection and Compilation

The major thrust with the existing 1994-95 budgethasbeento compile the data in detail both

geographically within the proposed authority and by line item of expenditure The number ofline itemsof expenditurebeingusedis about30 with only 22 reflectingsignificant activity. Thenumberof line items neededfor expenditurescan evolve over time to include any significant

items of controllablecost. (Refer to the Chartof Accountsin Annex 4-I for suggestedadditionalexpenditure items.) A summary of the 1995-96 budget, which is used as the 1996-97 budget for
financial modeling, is provided in Table 5-I for Minia and Table 5-2 for Beni Suef.

The detail data cameprimarily from the HousingDirectory for city and village budgetdata,andfrom the HousingDirectory andthe InformationCenterfor populationandcustomerconnection

data. Thereweresubstantialinconsistenciesbetweenthe datasourcesfor population,populationserved,connections,andbilled wateras the datawas initially collected. A consensuswasreachedthat the Information Center data for population and connections is the official dataandshould
be usedfor all analyses.The differences point out the need for a sound data reporting component

in the budgeting system In addition, the differencesreinforce the fact that the budgets,as
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Table 5-1
MINIA WATER AUTHORITY

1996-1997 BUDGET
*l B I 8 ~ I°l Hill J I KJ t. I M) P

I tatNiA WATER AUTHORITY
2 IJSAID - PROVINCIAL C~ESDEVELOPMENTPROJECT tg96-97BUDGET

T
5
6 lbJec

L Code

l5-Ang-96
0543PM

Category

SUMMARY BY MARKAZ

Tots1.6-la El Edwa Samatut Mate ReelMazar MaghaghaAbo Ourqasa MtiaM Deir Mawaa
Martcaz MacPaz MacPaz MacPaz MacPaz MacPaz MartcazMwttaz MacPaz

°opiladon
PoprriallonServed
PopttasonNot Served
%PopulationServed

9urrterof Conrrectiorm
Resldends
Comml Stores
t.ttrldpat
Other

Total
Pop /connecion- Total
Pop/ connection- ResidentIal

Mater Productionrnj
Productionperpopitationserved
Productionper convection

WaterSold n.3
Percentageof Production
WaterSold per pop,rfatlonserved
Water Sold perconnection

Water Sold LE
AnnualRevenueper Connection
AveragePriceper Unit

ArrrountColtecledLE
PercenlageCollected

AveragePriceper Unit Sold

AveragePrior per Unit Paid for
ArearaLB

REVENUEREOUtREMENTS
SalariesandRelatedEvoerd5,o~
Salaries
tncerrtlveCompensation
Allowances ic, Cortebore
Performance8 COL SalaryAdIrnS
Perelortandtreurarce
OtherSalary Erperoe

TofalSalaryandRelatedEapertdltui
Cost perunit of waterproduced
Costperunit ot watersold
Coatper unit otwaterpaidtor

OoeralorearIdMaintepac~.
O & M Urrapecilled
MaterialsDirect& trdrecf
Fueland09
00 & Grease
Elecfrtdtyasfurctlonof production
Gasnilne
SolarFuel
09
Small CeØtal,SpareParts
Ltgttfng
Water
SupçAes
Sulking andEgoIp MaIntenance
Prlnlr.~Eopendtrtres
Trace& CommErpense
Training
OtherContractServices

Total0 & M Erperdturea
Coatper unit ofwater produced
Coatperunit of water sold
Coatper unrtotwater paId for

TotalOperatingEnpenaea
CoatperunIt 00waterproduced
Coatperunit of watersold
Coatperunit of water paidfor

657 475 t67,702 465,994 214,610 399,0t5 355,595 409 896 614 918 286.398
615,879 154,216 323,600 16t,9t2 329,269 324,400 328,226 542,193 211,879
4t,S98 13,484 142394 52,098 69,746 31,t95 81,670 72,725 582,227
937% 920% 694% 754% 025% 912% 001% 882% 735%

49,535 9,545 24,456 9,970 25,679 2t,475 22270 32 465 10,320
1.760 133 801 160 1237 1,038 147 1,699 126
t,0t2 t79 331 173 2t4 445 376 437 320

0 0 0 0 0 0 0 0 0
52,407 9,657 25,588 10,333 27,130 22,958 22,795 34.801 10.784

tt75 1565 1265 1567 t214 t413 1440 1558 20
1241 1616 1323 1624 1282 1511 1474 1670 2052

23,540,580 3.162,820 12,907,356 3,150,362 9,496,080 8.669.802 6025953 12.943,860 6 553,160
382) 205 399 195 296 273 184 239 309

4492 3209 5044 3049 3500 3863 2844 3719 6077

11990,664 1.798,172 9,799,2t3 1 789,994 5,139,876 4,838,813 2,949,838 9,090,615 1737.480
509% 569% 759% 568% 541% 546% 490% 702% 295%
195 117 303 111 156 149 90 167 82

2288 1824 3830 1732 t895 2108 1294 2609 tet

3324,263 472,108 2,655.662 292,6t3 1152,273 I 256,349 764,~92 2375,751 392.773
5243 4790 10379 2832 4247 5472 3442 6827 3642
028 026 027 016 022 025 027 026 023

2388.965 387,963 2,232,929 248,490 822.277 1.135.525 713,165 2,050,409 392,209
713% 822% 841% 849% 714% 904% 909% 863% 999%
020 022 023 0t4 016 023 023
028 026 027 016 022 026 027 026 023

955297 64,145 422,933 44.123 329,996 120,823 71,327 325,343 564

934 762 95,068 506622 164,162 329,147 276.563 429,781 453,310 168.632
261,7?3 76,062 94,796 23,450 143,762 125,141 206863 193,920 44,105
346,139 19,700 154,699 39625 102,866 94,852 54200 157,729 40,290
218,348 22,400 199,311 37.080 61,900 107,088 85,142 61,600 43,183
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provided,mustbe treatedas working tools ratherthan finishedproductsbecausesomeof the data
has been estimated by the Information Center or the Housing Directory. It will probably take
several yearsbeforeall of the datafor someof the villagesandsub-villagescanbe complied,but
this is a normal budgetingprocess.

The level of detail for databy village wasnot consistentfrom village to village or from markaz
to markaz within the Minia Water Authority, and for Beni Suef, budget data is simply not
availableby village in any usableformat. The budgetdata that was receivedandthen cycled
throughvariouscorrectionsandadditionswith authoritypersonnel,hasbeensummarizedandbuilt
into computerizedfinancial models. Changescan be made in the future, but information
presented in this report reflects conditions as of June 22, 1996.

The modelsdevelopedfor Minia wereeasilymodified for use in Beni Suefthroughmodification
of the input data; however, for most marakezthe separationof city and village data was not
possible.

5.2.2 The Current Budgeting Process

The governoratepreparesan annualbudgetfor labor (BAB I) andoperationsandmaintenance
costs (BAB 2). The latest detailedbudgetavailable from the governoratesis for the 1994-95
budgetyear This budgetis usedas the baseyear(1996-97)for the financialmodelthatprojects
revenues, expenditures, subsidies, and tariff requirements through 2006. In a normal budgeting
situation, use of a nearly two-year old budget as the base year would be suspect, but given the
methodscurrently used in Minia and Beni Suef, the loss of accuracywith the old budgetis
considered negligible.

The current budgeting system is thought to be a “Bottom Up” approach, which is highly
recommended,becausethe needs of all villages and marakezare consideredin the budget
compiledfor the Ministry of Financefor approval.However,the severecutbacksthatareimposed
by the Ministry of Financeresult in a total budgetamountwhich is thenallocatedto the areas
and functions. This is effectively a “Top Down” approachof allocating an acceptabletotal
budgetamount The currentmethodsfor budgetinghaveanumberof shortcomingsfor long-term
use, someof which are enumeratedbelow:

The budgetshouldreflect needs. The currentbudgetsaredevelopedby averagingthe last
threeyearsof budgets(or actual dataif available)for the markazcities andfor the village
councils,which include the smallervillages. This is not a legitimatebudgetingprocess
becauseinadequatebudgetsfrom the prior yearsare simply perpetuatedyearafter year.
A comparisonof the Minia and Beni Suef budgetsfor key elementswith four other
utilities areasis providedin Table 5-3
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TABLE 5-3

COSTS OF AVAILABLE WATER PER CUBIC METER
FOR SIX EGYPTIAN LOCATIONS

(In Piastres per cubic meter of water produced)
Cost
Category

Minia
1994-95

Beni Suet
1994-95

El Azab
1994-95

Fayoum
1994-95

Damietta
1993-94

Alexandria
1993-94

Salaries 922 11 02 724 1620 653 370

Commodity
Costs

Chemicals 4 04 6 14 1 96 119
Energy 8 62 7 00 8.80 6 97 7 67 4.29
Spare Parts 1 08 0 03 0 49 1 08
Other Mat’ls 0 08 0 14

Subtotal 10 88 9 12 14 00 13 14 10 26 6 56
Services 0.36 0 07 0 52 0 45
TotalO&M 2010 2014 2160 2941 1731 1071

Source IWACO, Fayoum Dnnkirig Water & Sanitation Project, ~CostRecovery Strategy 1995-2OOO’~ February
1996

For the Minia Governorate,the laborbudget,at 9.22 piastresper cubic meter of
waterproduced,is slightly high comparedto four other Egyptiancities, and the
0 & Mbudget (excluding labor), at 10.88 piastres, is comparable with the other
utilities. For the Beni Suef Govemorate, the labor cost of 11.02 piastres per cubic

meter of production is higher than threeof the other cities; however,the total 0
& M costs for Beni Suefarein the samerangeas the other cities.

• The budget process must require accountability. There is little or no
accountability in the current budgetprocess. There should be a true needs
assessment at every budget unit level by the manager/supervisor in charge. The
performance of the operation should reflect the satisfaction of the derived needs.
The managersshould be involved in budget preparationand must be held
accountable.
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• The budgetmust includereservesfor operationalemergencies It is impossibleto
accurately assess, for an entireyear, the needsfor every facility in everylocation.
Available cash reserves of approximately 20 percel~t of annual 0 & M should be
built into the budgetoveraperiod of time.

• The budget must include controls. Tracking actual spending compared to budget,
by budgetunit, is a necessityto ensurethat necessarywork is being done(within
the budget)andthat work not approvedis not done Spendingmust sometimes
exceedbudget estimates,but additional spendingshould be approvedbefore
undertaken.

5.2.3 Proposed Budgeting System

The existing budgeting systemswere assessedand an enhancedbudgeting system is
recommendedto be used for future years.The recommendedmethodswerepresentedto
the Minia WaterAuthority’s ChiefFinancialOfficer in aday-longtraining sessionin late
June. A record of that workshop is presentedin Annex 5 to this report The
recommendedbudgetingsystem,which is outlined anddiscussedbelow, is presentedin
somedetail with a userguideandcopyof the budgetmodel for bothMinia andBeni Suef
on disk in Annex 4-2.

The recommendedbudgetingsystemis onethat is usedquite generallyin the U.S, often
in a databasesystemsuchas Access,dbaseIII, Focus,Paradox,or Oracle Most of the
recommended budget system is totally straightforward, requiring only a good orientation
at all levels for use The more difficult aspect is that many of the data collection and
reporting features should use a database computer system for data capture and reporting.
A phasing-inprocessis suggestedover the period that will be requiredto afford and
assimilatecomputersandsoftware,which could be 5 to 7 years. One computershould
be employed,usingMicrosoft Excel andgrow into adatabasesystemsuch as Microsoft
Access as soon as possible The manually collected data from all of the marakez shall be
recordedandreportedto the authority for approvalandbackto the budgetunits as their
performancetargets Actual incurredcostsshouldbe reportedat leastquarterly,monthly
for some key elerr~ients, to reinforce the need for budgeting accuracy and accountability
to the budget unit managers.

The essenceof the systemis that budgetedcostsare enteredwith sufficientcodeddetail
such that reportsandtrackingcan be rolled up by anyorganizationalor functional level
or combination of them. This requires the establishment of separate funds (accounting
units with separate financial statements) for water and wastewater systems, separate
functional areas of activity, suchas Sourceof Water, Treatment, and Distribution for the
water system and Collection, I’timary Treatthent, and SecondaryTreatment for the

2109/H CHAPTERS 5-7
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wastewatersystem. In addition,departmentcodesmust be enteredandactivity codesfor
work performed within the departments. Budget units should also be used to track
controllablecosts for different cost centerswithin a departmentor activity. With this
information in the database,it is possibleto summarizecostsby anycombinationwithin
the database,for example, power costs by functional area, activity, and department
Another example is that all line item expenditures can be summarized by department,
area, function, and for the total authority.

The basicstructureof the reportingschemeis by Fund, Function,Activity, andObject
Code -- with DepartmentsandBudgetUnits crossingfunctional and activity lines as
needed.The format of the recommendedsystemis laid out in Table 5-4 with suggested
coding. A briefexplanationof the structuralelementsis presentedto illustratethe pattern
of activity.

Montgomery-Harza
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TABLE 5-4

ANATOMY OF A BUDGET SYSTEM - WATER
• FUND CODES

• WATER 01
• WASTEWATER 02

• DEPARTMENT (and BUDGET UNIT)
+ ENGINEERING 100
• OPERATIONS 200
• MAINTENANCE 300
• ADMINISTRATION & GENERAL 400

• FUNCTIONS (FOR WATER)

• SOURCEOF WATER 10
• TRANSMISSION 20
• TREATMENT 30
• DISTRIBUTION 40
• ADMINISTRATION 50

• ACTIVITY FOR SOURCE OF WATER
• DRILLING WELLS 1010
• PUMPING 1020
• WELL MAINTENANCE 1030
• SURFACEWATERMAiNTENANCE 1040

• OBJECT CODE (LINE ITEMS)

• SALARIES AND WAGES 601
• INCENTIVE COMPENSATION 603
• PENSIONSANDINSURANCE 608
• MATERIALS - OPERATIONS 615
• ELECTRICITY 625

BUDGET UNITS: FUNCTIONAL ACTIVITY CENTERS DOING COST
CONTROLLABLE WORK

DEPARTMENTS: GROUP OF BUDGET UNITS WITH A COMMON PURPOSE
(ENGINEERING, MAINTENANCE, ...)
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• Fund - The GovernmentAccountingStandardBoard (GASB) definesa fund asa
fiscal arid accountingentity with a self-balancingsetof accountsrecordingall cash
andother financial transactionswhich are segregatedfor the purposeof carrying
on specific activities in accordancewith special regulations, restrictions, and
limitations. In the recommendedbudget system, the Water System and the
WastewaterSystemare separatefunds that must have their own management,
budgeting, financing, and financial statements. Both funds will report to the
Chairmanof the Authority The primary reasonsfor having separatefunds are:
1) that the operational characteristicsare very different, requiring different
operationalandmanagementskills, and2) the costsof providing the respective
servicesaregeneratedin verydifferentways andneedto be recoveredin different
types of tariff systemsto fairly distributethe costs amongthe customergroups.
Thesetwo funds are simply designated01 for Waterand02 for Wastewater.

• Function -. The water industryhasfor many yearsbeenrecordingbalancesheet
andincomestatementdataby functional areasof activity. The functionsusedby
almost all utilities are:

- Sourceof Water
- TransmissionPumping
- Treatment
- Distribution andStorage
- Administration

-4—

All of thesebasic functionsare brokendown into sub-categories.For example,
Sourceof Water can be split into ground water, surfacewater, andpurchased
water; and Administration can be broken-down into numerouscategoriesincluding
customer service, information systems, personnel, purchasing, legal, accounting,
and the executivdoffices. For financial statementreporting,a relatively small
numberof functions is desirablesimply to break-upthis very largecategoryof
spendingand assetvalues, and to provide a consistentcomparisonwith other
utilities. Most utilities alsousethe breakdownin their cost-of-serviceanalysisto
morefairly recovercostsform differentcustomergroups. Variousschemesmight
be usedto classifycostsby function suchassuffixeson expenditurecodes,blocks
of expenditurecodes,and uniquefunction codes. The use of unique function
codesin aseparatefield is recommendedbecauseof the flexibility that is provided
for system enhancement as, for example, in a database system like Microsoft
Access. Just aboutany unique numberschemecan be usedfor function codes
The recommendedschemeuses the numbers 10, 20, 30, 40, and 50 for the
functions in ascendingsequenceof application in producingwater. Gapsare left
betweenthe numberto accommodateadditions.
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• Activity - Activity codes are usedto record separateelementsof effort within a
function, department, or budget unit For example, under the Source of Supply,
activities might includeS drilling wells,maintenanceof wells,andsourcetreatment
programs; and for the personnel departmentactivities might include salary
administration, employeesearch and hiring, pension programs,and employee
records. The majorcriterion for settingup activity codesshouldbe to managethe
expendituresfor uniquespendingelements No morecodesshouldbe setup than
will provide meaningful operational or performance feedback. For example,if
financial planningand tariff developmentare integral functionsperformedby the
samestaff, a single activity would suffice Rememberthat all labor hoursand
expendituresmustbe recordedto theseactivities;so the fewer activitiesthe better
within asoundmanagementreportingsystem. Therecommendedsystemassigns
onethousandpotentialactivity numbersto eachfunction. Forexample,the Source
of Supply can identify activities using numbers1,000 through 1,999, and the
Administrationfunctioncanidentify activitiesusingnumbers5,000through5,999.
Technically,the activity numbersdo not needto be separatedby function, but it
is easierto allocatethem andreviewresultswith aclusteredgroup of numbers
A separateblock of numbers,7,000through 7,999, hasbeenassignedto capital
spendingactivities, such as design,systemsplanning, new and existing facility
improvements,computers,vehicles,and so forth. Capital spendingwill usually
be plannedandincurred by the engineeringandlor the maintenancedepartments
Most of the activities permeateall functional areas. For example, “design
elements”can be applicable to any function Consequently,a set of “generic”
capital activities is recommended,but they could be structuredsomewhatto
functional areas

• Object Code - The object code (or line item expenditure)is used to record
spendingon eachobjectof expensesuchas salaries,supplies,electricity,printing,
andtraining Objectcodesare alsoapplicablefor revenuesor cashreceipts,such
asmeteredwatersales,unmeteredwatersales,connectionchargereceipts,account
establishmentcharges,andso forth. The full arrayof objectcodesis availableto
all using functions, activities, departments,and budgetunits Any series of
numberscould be used for object codes The recommendedsystemusesthe
numbersfrom 600 to 699 for expendituresand for 460 to 479 for revenuesin
keeping with the National Associationof Regulatory Utility Commissioners
(NARUC) Chartof Accounts The suffixesusedin the standardNARUC system
are not usedin the recommendedsystemto designateexpendituresby function
becauseaseparatefield is providedwith functionnumbersfor greaterflexibility.

• Departmentsand Budget Units (BUs) - There are numerous departmental
responsibilitieswithin water and wastewater entities, such as, engineering,
operations,maintenance,personnel,accounting, customerservice, information
systems,etc. Thesedepartmentsoften arebroken-downinto smallerbudgetunits
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that perform a basic function For example, the maintenancedepartmentcould
haveBUs for pipeline replacement,treatmentplant repair, flushing lines, etc. In
somecasestheseBUs could be the sameas the activity, sometimesapart of an
activity, and sometimesencompassseveralactivities The recommendedbudget
system has establisheddepartmentsand department numbers for the basic
functional operationsof engineering(100),operations(200), maintenance(300),
and administration(400) Additional dep~rtmentscan be establishedwith the
remainingnumbers(500, 600, 700, 800, 900) and budgetunit can be established
with the 99 numberswithin eachdepartmentcluster.

• Markaz andVillages - Many waterutilities organizeby function For example,
all treatmentplant operationswould be under a single manager,but with the
authority spreadout longitudinally alongthe Nile, thereis abasisfor continuing
the organizationby markazandby village council within the markaz. The current
budgetsarepreparedby areaandcanbe continuedthat way by appropriatecoding
The recommendedapproachis to code the markaz 01, 02, 03, . . . nn, and the
villages within 01, 02, 03, . . . nn. The combinationof thesenumberprovidesa
uniqueareadesignationthat can berolled-up for markaztotalsand thenauthority
totals.

A greatdeal of codinghasbeendescribedabovewhich canbe time-consumingto record
and to compile. Someof it (fund, objectcode,markazandvillage, department,andBU)
can be pre-codedon worksheets,but there remainsa large amount of coding to be
undertaken. The following progression to a fully computerizedsystemis recommended.

• With amanualsystem(like the current system)or with acentralcomputer(PC)
only, useonly the fund, markaz,village, andobjectcodedesignations The 1996-
97 andpossibly the 1997-98budgetshould be preparedin this mannerbecause
of the training andassimilationrequiredfor the greateruseof computers

• With local computersfor datacaptureandacentralcomputerfor datacompilation,
use the fund, function, basedepartmentnumbers,activity, marka.z,village, and
objectcodes The 1998-99(andmaybethe 1997-98)shouldbe donein this mode
sothat all stationsbecomefamiliarwith the useof PCsin the budgetapplication.
If progressis very rapid in 1997 and1998,this modemightbe skippedin 1998-99
in favor of the databaseapproach

• With a databasesystem(like Microsoft Access)and local computerinput, useall
codesdesired. This approachshould be implementedno later than 1999-00,
possibly in 1 998-99 becauseit providesthe greatestflexibility in preparationand
in making modifications. The greatestbenefit of the databasesystemis that the
budgetcanbe rolled-upih anyway desired,fot example,by departmentor budget
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unit by objectcode,by activity by objectcode,andso forth Theseroll-ups will
be of greatvalue in measuringprogressand performance.

The degreeof progressthat is madein this areawill dependon the commitmentthat is
madeto training andthe provision of computers.The PCsusedfor budgetingwould be
requiredabout75 percentof the time during the budgetpreparationperiodof aboutthree
monthsandabout25 percentof the timeduring the balanceof theyearfor accumulation
and reportingof actual costsandother budgetrelatedmatters.

5.2.4 Budgeting Cash Receipts

Expendituresarewhathasbeenreferredto as the budgetin the governorates,but revenues
must also be budgeted,that is, estimatedfor actual andprojectedconditions,many of
which arecontrollableby authoritymanagement A list of budgetedelementsthat affect
revenueswould include:

• Populationgrowth
• Populationserved
• Numberof accountsby customertype
• Billed c usumptionby customertype
• Revenuecollections
• Tariff rates
• Non-tariff revenues
• Percentageof water usemetered
• Accuracy of non-meteredwater useestimates
• Subsidiesfrom the Ministry of Finance

Theseelementsof revenuemustbe estimatedand controlledto know the limit of revenue
availability so that the level of expenditurescanbe constrainedto that level. Population
growth andsubsidiesmight be the only elementsabovethat arenot (directly) controllable
by the authority. All otherelementsshouldhavedefinedprogramsfor improvementand
be included in the budgetas key programs.

5.2.5 CollectIng Population, Production, Consumption, and CollectIons

Data

Thereare anumberof data items that shouldbe collectedas part of the budgetprocess.

• Populationandpopulationservedandthe numberof connectionsfor eachvillage,
sub-village,and city can best be identified or estimatedby the local budgeting
unit. Populationservedis defined as the numberof people servedby a direct
connectionto the water system; so it excludesthose who get water from a
standpipeor public well. Populationservedis oftenestimatedby multiplying the
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numberof residentialconnectionsby an estimatednumberof peopleservedper
connection. The substantialdifferencesin the reportedpercentageof population
servedamongvillages and markaz cities suggesteither very different stagesof
water service developmentor great imprecisionin the estimates Population
growthandthe changein percentpopulationservedarecritical factorsin planning
for facilities andbudgetedcostsandrevenues

• Total water productionin every village andcity is an estimateof productionthat
appears to be consistantly higher than actual production Consequently,
unaccounted-forwater and the needfor new capacityareoverstated. A studyof
meteredcapacityshould be undertaken,probablyas part of a watermasterplan,
to accuratelyidentify this critical elementof planning.

• Total billed waterconsumptionhasbeenderivedin eachlocation by the revenue
offices. Sincenot all accountsare billed and up to 50 percentof billings are
estimates,billed water consumptionis, at best, acrude estimateof the potential
billings for water actuallyprovided. Programsarerecommendedin Chapter4 of
this report to addressthis needso that, over time, all water customerswill be
billed fo: their actual water useor soundestimatesof their actual use.

• Revenueco1lect~onsare currently madeat the local collection stations,but sent
directly to the Minister of Financeso that all of the cashreceiptsinformation is
not availableat the markaz and governoratelevels. Moreover, the timing of
collectionscoupledwith a lack of properbilling recordsmakesit difficult, if not
impossible,to accuratelyidentify collections. Many of the villagesandmarkaz
cities estimatethe percentageof revenuecollected,which may account for the
rangeof 50 to 100 percentamongvillages. Programsarerecommendedthatwill
improve the percentageof collection andthe accuracyof reportingover time

5.2.6 BudgetIng for Wastewater

Currently thereis only oneoperationalwastewaterplant in Minia andone in Beni Suef,
but manynew plantsare plannedfor which no capitalor operatingcostdatais available.
In addition,the serviceareaboundarieswith customersserved,thevolumeof wastewater
flow, andthe discharge strengths for the existing plantsare not availableso that no unit
cost data can be developedfor a projectionof wastewaterservicesto expandedservice
areas. Consequently,the datapresentedis simply a summaryof the budgetsprovidedby
the two authoritiesfor theexistingplants,and the conceptualplanningfor the wastewater
systemis restrictedto the budgetplanningprocess.

The conceptualframework for the wastewatersystemis essentially the same as for the
watersystem,but with functional categoriesfor wastewateroperations,which are shown
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in Table 5-5. The explanationsof the coding structurethat wasprovided for the water
systemareidentical for wastewaterexceptfor the different fund and functions.

The total budgetsfor wastewaterservicein Minia andBeni Suefareprovided in Table
5-6. The budgetedamountsare consideredgrossly understatedfor the samereasonsas
for the watersystem The only accurateway to compilea goodbudgetfor the wastewater
systemsis to go through the recommendedbudgetprocessfor oneor two years Dataon
flow andstrength,or loadingson the plants, must also be preparedto be able to derive
unit costsanddevelopa tariff systemthat relatesdirectly to customerdischarges

2709/u CHAPTERS 5-15
Montgomery-Harza





Provincial Cities DevelopmentProject

TABLE 5-5

ANATOMY OF A BUDGET SYSTEM - WASTEWATER

• FUND CODE
• WATER 01
• WASTEWATER 02

• DEPARTMENT (and BUDGET UNIT)
• E~~GINEERING 100
• OPERATIONS 200
• MAINTENANCE 300
• ADMINISTRATION & GENERAL 400

• FUNCTIONS (FOR WASTEWATER)
• COLLECTION SYSTEM 10
• PRIMARY TREATMENT 20
• SECONDARY TREATMENT 30
• DISPOSaL 40
• ADMINISTRATION 50

• ACTIVITY FOR COLLECTIONS SYSTEM
• INSPECTING LINES 1010
• REPAIR OF LIFT STATION 1020
• INSTALLING SERVICE CONNECTIONS 1030
• TRUNK LINE MAINTENANCE 1040
• OBJECT CODE (LINE ITEMS)

• SALARIES AND WAGES 601
• INCENTIVE COMPENSATION 603
• PENSIONSAND INSURANCE 608
• MATERIALS - OPERATIONS 615
• ELECTRICITY 625

BUDGET UNITS: FUNCTIONAL ACTIVITY CENTERS DOING COST
CONTROLLABLE WORK

DEPARTMENTS: GROUP OF BUDGET UNITS WITH A COMMON PURPOSE
(ENGINEERING, MAINTENANCE, ...)
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TABLE 5.6

MINIA AND BENI SUEF
WASTEWATER BUDGETS - 1995-96

(In EgyptianPounds)

COSTELEMENTS MINIA BENI SUEF

Salaries and Related Expenditures BAB 1
Salaries 565,087 319,700
Incentive Compensation 113,517 103,419
Allowances for Conditions 321,777 199,260
Perf & COL Salary Adjmts 254,312 222,820
Pension and Insurance 143155 164,810

Total Salary and Related Expense 1,397,848 1,010,009
Note 1

Operations and Maintenance
BAB 2.

O & M Unspecified
Materials For Operations 9,000

Oil & Grease 2,000
Oil & Grease 1,900
Electricity
Gasoline

Solar Fuel
Oil
Small Capital, Spare Parts 3,050
Lighting -

Water

Supplies 500
Building & Equipment Maintenance 3,750
Printing Expenditures 150

Communications Expense 750
Training -

Other Contract Services

Total 0 & M Expenditures 21,100
Total Operating Expenses 1,418,948 1,010,009

Source Govemornte Ornces, b,rectol of Finance
Note 1 0 & M expenditures fOr Beni Suef are not sOpara~iy,den(ilied
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5.2.7 Budget System versus an Accounting System

The annual budg~tis basically aplanning documentthat identifies andcommunicates
short-rangeplans for all areasof the authority’s operationsto the responsiblemanagers
who must buy into and achieve the goals set forth for their areasof responsibility. The
budget, therefore,also providesa meansfor measuringthe performanceof eachcost
centerandfor educatingmanagersandotherpersonnelon the flow andcomplexityof the
entireprocessof efficiently producingand distributingwater The budgetdocumentsare
usuallyproducedand compiled over a threeto six month period,dependingon the size
andcomplexityof the operation. The budgetthenbecomesa planfor implementationand
abasis for measuringperformance.

Changesareusually not made to the budgetafter implementationso that the performance
measurementis true to the starting base. However, no budgetshouldeverbe a fixed or
rigid controldevicefor spending Thingschange,andevenwithin the short periodof one
year, many unanticipatedneeds will surfacethat must be satisfied to ensureefficient
operations. Other needswill not ariseas anticipatedso that someplannedexpenditures
will not be made. At the endof the budgetperiod, the deviationsof actualspendingon
major budgetitems from the plannedlevel canbe explained,which should helpto make
the nextyear’sbudgetall the moreaccurate. In manygovernmentoperations(in the US),
the approvedbudget is the legal authority to spend up to the amounts approvedto
accomplishthe goals identified in the budgetdocument. Spendingin excessof the
approvedbudgetwould constitutea misuseof governmentfunds.

Accounting systems, on the other hand, are basically a means of recording and
accumulatingactual andcommitted expenditures,cash receipts,and other transactions
relatedto the purchaseanddisposalof assets,the incurring andpaymentof liabilities, and
the preparationof variousstatementsthat depict the net revenue(profit) of the entity for
a period of time and the value of the entity at the end of that period. The accounting
systemis not a planningsystem,but the data that is compiledby the accountingsystem
is indispensableto the budget, financial planning, and tariff sectionsof the Financial
Department.

The consultantrecommendsusing the Governmentof Egypt (GOE) Unified Systemof
Accounts, coupled with portions of the National Associationof Regulatory Utility
(NARUC) Chartof Accountsinitially for the preparationof budgets,and thenevaluating
continuedusewhen the implementationof an accountingsystemis undertakenin a year
or two Revenueandexpenditureline-items in theNARUC Chartof Accountshavebeen
modifiedfor usein the recommendedbudgetsystemto facilitate amoredetailedreporting
systemthan is possiblewith the NARUC numberingsystem. Section 5 4 describesfor
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the recommendedsystemandAnnex 4-I includesa copy of the completeUnified System
of Accounts

5.2.8 Cash versus Accrual Methods

Virtually all waterandwastewaterutilities usethe accrualmethodof accounting Under
the accrualmethod, revenuesare recordedin the period in which the service is given,
althoughpaymentsmaybe receivedin asubsequentperiod. Expensesarerecordedin the
period in which the benefitsarereceived,althoughpaymentsmay be made in a prior or
a subsequentperiod Using the cashbasis,revenuesare recognizedasearnedwhencash
is received,and expensesare chargedwhen cashis disbursed.

Notwithstanding the use of the accrual method of accounting by virtually all water
utilities, most governmentowned water (and wastewater)utilities use the cash needs
approachfor calculatingtheir tariff requirementswhich are basedon the annualbudget,
with projectionsusually five years into the future The cashneeds approachto tariff
requirementsis basedon cashflow primarily in the sensethat depreciationexpense(a
systematicwriting-off of the value of assetsover their useful lives) is not a cash
expenditureand is not included in the cash needs approach (Estimatedequipment
replacement and capital improvement expenditures are usually substituted for
depreciation.) Therefore, the budgetsof most governmentowned utilities are prepared
on acashbasiswhich is inconsistentwith the accountingsystem,althoughreconciliation
betweenthe two is quite feasible. In order to preservethe comparability betweenthe
budgetand the accountingsystem,someutilities usethe accrualsystemfor revenueand
expendituresand the cashmethodin terrn~of lepreciationwhen preparingthe budget
This mixture is referredto as the modifiedaccrualmethodof budgeting.

The cash approachis recommendedfor the budgetand tariff requirementsprimarily
becauseof the low collection ratesin Minia and Beni Suef. The authoritiescannotrely
on accountsreceivableto provide for self-sufficiency. The cashapproachis alsomuch
easierto prepareandunderstand.Actual expendituresareusedto measureperformances,
and the fact that total cashspendingin thebudgetis different from total spendingin the
accounting statementsis of no consequence For capital replacement,budgeting
equipmentreplacementrequirementsbasedon needis recommendedsincethis method is
virtually alwaysa better meansfor capital planning thanusing depreciationof original
cost.

5.2.9 Asset Valuation

The importance of asset valuation is that the value given to the assets will be a major
element in calculating the accounting profitability of the authorities. If the values of
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assethare high, the depreciationwill be high and the profit will be low (or the loss will
be high) In terms of ~cashflow, however, the authority might be completely self-
sufficientsincedepreciationdoesnot enterinto the revenuerequirements.Theaccounting
statements could indicate that a subsidy is required, while the cashrequirementsshowno
need for a subsidy

The consultantsrecommendthat both the income statementand cash flow statement
methodsbe usedto provide assurancethat the cashrequirementsfor capital replacement
are not understated The incomestatementmethod,however,cannotbe completeduntil
the assetshavebeenvalued and the depreciationmethodsput in place.

5.2.10 Computer ApplIcations

The current budgetsfor the governorateswere preparedmanually, but were input to a
Microsoft Excel spreadsheetfor compilationandpresentation.Budgetsfor the next few
yearscould be preparedin the samemanner,but at least one improvementshould be
incorporated: the budgetsfor eachmarkaz,includingthe separatebudgetsfor villagesin
the markazarea,shouldbe compiledon the sameExcel spreadsheetso that modifications
canreadily bemadethroughthe approvalprocess.The markazbudgetspreadsheets,when
completed,can thenbe summedelectronicallyto the total for the authority. Using this
basiccomputermethod,thebudgetrepresentativescanspendmostof their time analyzing
their needsand communicating the results to local managementwho, in turn, can
communicatewith authority managementto developa feasiblebudget. Revising the
detailedelementsof the budgetis not amajor task on the computers;so thereshould be
no reluctanceto makethe changesnecessar’~to havethe budgetasaccurateas possible

The consultantsrecommenduse of an Excel spreadsheetfor the first yearor two of
budgetingbecauseit requireslittle incrementalcostand is easyto learn. Ideally, each
markazwould havecomputertime availableto preparethe markazandvillage budgets,
but these local budgets could be preparedmanually for a yearor two if necessary The
authority,however,musthavethe budgetmodel on a computerso that necessary changes
can be madewith easeto both the budgetand the financial model that is linked to the
budget. Both the budgetand the financial model spreadsheetshavebeenpreparedfor
Minia andBeni Suefandare providedin hardcopy andon disk in Annexes4.2 and4.3
An improvementto the Excel spreadsheetapproachis recommendedfor implementation
in the secondyearor later. The improvementis to input the samemodel in a database
program such as Microsoft’s Access,which allows sorting andprinting the budgetdata
by department,function, activity, objectcode,andbudgetlocation(or any combination
of theseelements)with ease. Sortingandprinting canbe very tediousin the spreadsheet
program.
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5.3 Financial Modeling

An annualbudgetmight suffice to control costs or’channel spendingaccordingto a set
of priorities,but it doesnot providelong-termdirectionfor whereexpendituresshouldbe
madenor how they will be paid for Every water authority must havea financial plan,
a strategic plan, or model that identifies the needs of all operating centersand sets the
limits of what can be funded from existing revenues,projectednew revenues,and
(temporarily) from governmentsubsidies The newly formed water authorities have
particularneed for a planningtool to set specific objectivesthat will achievefinancial
self-sufficiency in 5 to 7 years. It is also critical to track progressin meetingspecific
objectives.

5.3.1 Introduction

A financial model hasbeendevelopedand is provided in Annex 4-3 (hardcopy and on
disk) that includesall majorelementsof revenuesandexpenditures.This model is linked
to the budgetmodel, andchangesmadeto any elementof the budget,or to the financial
modelitself, arereflectedin revenuerequirements,subsidyandtariff requirementsfor the
authority. Watersalesare tied to populationandaccountgrowth, and to improvements
in billed consumptionby village and markaz over a ten year period so that progress
toward self-sufficiencycan be viewed over time

Most of the data in the baseyearof the financial model is linked directly to the budget
spreadsheet,and the 10 yearprojectionsare driven by factors or growth ratesthat are
input as constantsthat apply to all ten yern ~. the accuracyand usefulnessof the model
is directly dependenton the accuracy of the input data. At the current stage of
developmentof the budgeting systemand financial planning process,there are many
estimatesincludedin the dataprovidedby the authorities. All of the componentelements
of the model shouldbe reviewed,at leastannuallyat budgettime, andfine tunedso that
over time the model will reflect as accuratea picture of the reality as is possible.

The financial model should not be viewed as an accountingstatement;rather, it is a
working tool for management to develop strategic plans and identify specific needs for
all operating centers and set the limits of what can be funded from existing revenues,
projected new revenues, and (temporarily) from continued subsidies The model is fully
integrated so that a changein anyvillage, markaz, department,activity, or line item is
reflected throughout the model, including the bottom line of requirementsfor tariff
revenuesor subsidies.The budgetis an annualoperationalplan,but a provisionhasbeen
madein the spreadsheetsfor a ten yearprojectionso thatnormalandnon-recurringfuture
needscan be identified and includedin the planningfor revenuesto meetthose needs.
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With this model, seniormanagementof the authority will be able to perform such tasks
as:

• Analyze overten yearsthe impacton revenues,subsidies,andtariff requirements
from different ratesof populationgrowth, percentagesof populationserved,billed
waterconsumption,and percentagesof billed water collected.

• Analyze over ten years the impact on subsidiesand tariff requirementsfrom
increasesin 0 & M andcapital costs from increasedlevelsof serviceand from
inflation.

• Plan and then measureannual progresstoward financial self-sufficiency using
fourteenperformanceindicatorsthat are built into the model.

Thereis provisionin the budgetspreadsheetsfor eachauthority to projectall budgetline
items over a five year period. However, the projectionshave not beenfilled out by
village andmarkazat this time becausethe existingdatadoesnot reflect real needsand
their is no detailedsystemin place to provide accurateprojectionsof costs andneeds.
Instead,thefinancial modelprojectsaggregateddatafor the entireauthority for ten years.
Whenpopulationgrowth andthe changesin percentageof populationservedare available
by village and markazfor future years, this detaileddatashould be aggregatedin the
databasesystemandusedratherthanthe currentprojection in the financial modelof total
baseyeardata. The sameapproachshouldbe applied to all other budgetelementssuch
as local production,percentageof billed consumption,percentageof revenuecollected,
andall 0 & M expenditures.The waterauthpritrc~mustgrow into this detailedbudgeting
andplanningprocess.

5.3.2. Inflation versus a Constant Monetary UnIt

Inflation is a fact of life in all countriesof the world and must be allowed for in
budgetingand financial planning. The basicchoicesare to stateall budgetnumbersin
termsof the monetaryunit of abaseyear,usually the budgetyear,or to add inflation to
all budget numbers to reflect the estimatedcurrer~tvalue of the monetary unit for
expendituresof eachyear The constantmonetaryunit hasthe appealof not having to
estimatethe value of future expenditures,while the inflation adjustedexpenditureshave
the appeal of identifying the LE that will actually be required either from tariffs or
subsidies.

It is recommendedthat inflation be includedin the projectionsof expendituresbecause
this method fully exposes the revenue requirements~ of future years, particularly those
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requiredfrom tariffs. The needfor tariff increasesjust to keeppacewith inflation are not
fully exposed when using a constantmonetaryunit Furthermore,when modeling for
capita!programs,which will be includedsometimein the future, the diminishing impact
of including debtservice(not subjectto inflation) is more appropriatelydisplayedwhen
inflation is includedfor 0 & M expenditures

5.3.3 Components of the Model

Most of the baseyeardata in the model are linked to the budgetspreadsheet,but there
are five additional componentsthat drive the model over the 10 yearplanningperiod

• CashReserves- The model includesa provision for cashreservesthat should be
establishedto provide a meansof funding emergencyexpenditurerequirements
during the year No budgeting processcan anticipateevery need,and critical
needsmust be filled. The cash reservesare designedto meet theseneeds. A
reserveof 20 percentof total 0 & M expendituresis recommended. In the
modelsfor Minia andBeni Suef,the cashreserveis assumedto be availablein the
beginning month, that is, the developmentof reservefunds (3 5 and 1 .8 million
LE for Minia and Beni Suef respectively)has not been included in revenue
requirements.If thesereservefundsarenot availableinitially, a gradualbuild-up
of reservesshouldbe undertaken The requirementsfor cashreservesgrowswith
the increasein 0 & M so thatby 2006, with 5 percent increases in 0 & M, the
targetedcash reservesare 5.4 and 2.8 million LE for Minia and Beni Suef
respectively. The increases from the 1996 levels are built into the revenue
requirements as deviations from thc targ’~ted 20 percent levels

• Non-tariff Revenues- The model includes provision for any cashreceipts(other
than proceeds from debt) that might result from installation charges,
reimbursementsfor capitalspendingsuchas meterreplacements,salesof property,
leaserevenue,or anyothernon-tariff revenue. However,no estimatesof receipts
are included in the models becausethe programsmust be devised. Various
programsare included in the recommendationsat the endof this chapter

• Subsidiesfrom the Ministry of Finance- Subsidiesare not budgetedin the same
senseas electrical power costs; rather they are a residual betweennet revenue
requirements(BAB I & 2 lessnon-tariff revenues)and tariff cashreceipts It is
very clearthat continuedsubsidieswill be requiredthrough a period of transition
to self-sufficiency.

• Tariff Increases- Tariff adjustmentsare implemented at the discretion of the
Board of Directors, andcan be for any amount including zero Allowing that
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budgetedexpenditureswill be efficiently planned and revenuesfrom growth,
increased billings, and collections will be increased to their optimum levels, there
will be a one-to-one inverse correspondence between tariff increases and subsidies.
If there are no tariff increases, all of the difference between expenditures and cash
receiptsflows to subsidies. The financialmodelsfor Minia and Beni Suef clearly
show that the subsidiescan “never” be eliminatedwithout tariff increases,even
allowing for all the other improvements.

Tariffs should beapart of the self-sufficiencyequation. Certainly,tariff increases
equal to inflation should be enacted so that inflation is not apart of the subsidies.
In the recommendedscenario, the model includes 7 percent inflationary tariff
increasesper year, which is the mostrecentoverall rate for Egypt Inflationary
costincreasesbuilt into the financialmodelare estimatedat 5 percent The model
allows for various trial tariff increaseson line 110 to immediatelyobservethe
impact of alternativeincreases.

• Performanceindicators- If the goalof self-sufficiencyis to be areality, numerous
improvementsto the existingsituationmustbe made. Theseimprovementsmust
be identified asspecificgoalsor objectivesandthentrackedfor performance.At
the USAID Workshop held in Cairo on May 14-15, twenty-nine specific
performanceindicatorswereidentified that should be usedby all waterutilities in

Egypt The recommendedfinancial model includesfourteenof the twenty-nine, ..~

the balancebeing non financial, mostly organizationaland customer service
related. Since the model projectsall of its elementsover ten years, projected
performanceimprovement,asmeasuredby the indices,can be view ten years into
the future. The performanceindicators included in the model, in order of
appearance,are provided in Table 5-7.

5.3.4 FInancial Model - Minla Example

The modelsfor both Minia andBeni Suefare provided in Annex 4-3, but only Minia is
analyzedhereto illustrate the methodsand results. A copy of the recommendedMinia
model for selectedyearsis providedin Table 5-8. The recommendedscenarioincludes
5 percent0 & M cost escalationand 7 percentannual tariff increases. The yearsnot
shownin this table are shown in the annex.
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TABLE 5-7

USAID PERFORMANCE INDICATORS

Code Description Formula

SW 1 Percentage population served by Population served /
direct connection Total population

SW 2 Annual percentage improvement Estimated annual % change
in population served

SD 5 Percentage increase in number Current year connections I
of connections Previousyear connections - 1

SD 2 Billed consumption as percentage Billed consumption /
of total production Total production

SD 3 Percentage decrease in Annual change in billed
unaccounted-for water consumption

SW 3 Billed consumption per Billed consumption I
population served Population served

CR 1 Percentage of billings collected Revenue collected I
Total billings

CR 2 0 & M cost per cubic meter of Total 0 & M cost I
water sold Cubic meters of water sold

CR 2A 0 & M cost per cubic meter of Total 0 & M cost /
water collected Cubic meters of water collected

SD 1 Cost per cubic meter of Total 0 & M cost I
water produced Total water produced

CR 6 Non-tariff revenue as percentage Nion-tariff revenue /
of total cost Total 0 & M costs

CR 3 Subsidy as percentage of Subsidy I Total 0 & M costs
total 0 & M costs

SW 5 Subsidy as percentage of Subsidy / Total 0 & M costs
total 0 & M costs

SW 7 Tariff revenue as percentage of Tariff revenue /
total 0 & M costs Total 0 & M costs

CR 5 Cash receipts a percentage of Cash Receipts /
Total Revenue Requirements Total Revenue Requirements

Cafegoty designations
SW = Sector Wde, SD = Seivice & Delivery, CR = Cost Recovery
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Provincial Cities DevelopmentProject

Thereare literally hundredsof importantor interestingpiecesof data in this model that
could be pointed out and discussed. Only a representativefew are discussedhere to
provide the flavor of what is in the model. It will be useful in discussingmany of the
resultsto havea summaryof somekey elementswhich are provided in Table 5-9.

TABLE 5-9

MINIA WATER AUTHORITY
SUMMARY OF KEY ELEMENTS OF THE FINANCIAL MODEL

(numbers except percentages are in millions of units)

Element
1996 2001 2006

Population served 3 0 3 7 4 5
Percentage change from 1996 - 24 4 51 2

Billed consumption 49 1 62 7 76 7
Percentage change from 1996 - 27 6 56 3
Percentage of billed collected 81 5 90 7 99 0

Total billed consumption collected 40 0 56 8 76 0
Percentage change from 1996 - 42 0 89 8

Total Cash Receipts 10 4 19 2 35 9
Percentage change from 1996 - 85 6 246.8

0 & M Expenditures 17 4 22 2 28 4
Percentage change from 1996 - 27 6 62 9

5.3.4.1 Factors Affecting Cash Receipts

• Growth Factors - The last cluster of columnsin the model has the factorsthat are used
tà forecastpoj~ulation,various improvementelements,and0 & M expenditures.All of
thesefactors havebe~enestimated,either from publishedsources,data provided by the
authorities,or basedon judgment. In any case,any factors can be changedin these
columns(for cities or villages) and the projectiohsfor all the yearswill also changeto
reflect the new factors. Two of the factors,the 0 & M costinflation rate (5 percent in
the example)and the trial tariff increaserate (7 percent in the model) can be changed
globally ratherthanline-by-line if desired. The globalchangesaremadein the Parameter
sheet of the model, which comprises a list of parameters,including the costandtariff rate
increases.
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• Populationand population served- There two factorsused here: I) populationgrowth
which is estimatedat 2.0 percent for cities and 2.5 percent for villages, and 2) the
improvementin population servedwhich is estimatedat 1.0 percentagepointsper year
for cities and 1 .5 percentagepointsper year for villages. The combinedeffect of these
two factorsis reflectedin the percentagechangein connections(line 17) which is directly
relatedto additionalpopulationserved. The combinedeffect is about4 percent(cell AF
17) until 100 percentof populationservedis achievedin 2006,which reflectsonly a 2 7
percentincrease.Thetotal increasein consumptionfrom changesin thepopulationserved
is 24.4 percentby 2001 and 51.2 percentby 2006 as shownin Table 5-9.

• Total Production - Estimatedwater productionhas beenheld constantat 86.6 million
cubic metersper year which is probably an overstatedestimatesince it is based on
theoreticalcapacityin manylocations. By definition in Egypt, total productionlessbilled
consumptionequalsunaccounted-forwater(UAW), which is 43.3 percentin 1996 (cell
G 28). A majorportion of the UAW is really not unaccountedfor; rather, it is simply
consumptionthat is not billed. As a result of various improvementprograms,billed
consumptionwill increaseduring the 10 year period and unaccounted-forwater, with
fixed production, will decreases Calculated unaccounted-forwater is down to 27.7
percentin 2001 and to 11 4 percent in 2006, which is impossibleto achievewith the
current system.

• If increasesin billed consumptionrelateto billing currentcustomeraccountsthat simply .~...

arenot nowbilled, the increaseswill not affect capacity,but theywill affectunaccounted-
for water by the Egyptian definition However, if accountgrowth is increasing billed
consumption,capacity is used up and tinaccounted-forwatershould remain unchanged
becauseproductionshould be increasedto meet the new demand. It is obvious that
increasingbilled consumptiondoesnot reducereal unaccounted-forwaterstemmingfrom
water losses in the system. If system water losses are not reduced, increasing
consumption(and relatedbillings) simply addsto the needfor more capacity. A proper
assessmentof’ water losses,capacity requirements,and the costof productionto meet
incrementalwatersajes is needed,and a water masterplan to resolvetheseissues.

• Total Consumption- Provisionis madein the mddel(lines 23 and24) for estimatedtotal
consumption,which includesall meteredconsumptioneven if it is not billed This
consumption-not-billedinformationis not availablefor all marakezin Minia The starting
yearpercentagehasbeenestimatedfrom availabledata, as apercentageof production,at
6 percentagepoints greaterthanbilled consumption It would be useful to accurately
identify the meteredwateruse that is not billed if a meansof deriving this information
can be devised becauseit would help to identify the real quantity of unaccounted-for
water,which is currentlycalculatedasthe differencebetweenproductionandbilled water.

Montgomery-Harza
2109/li CHAPTER 5 5-29





Provincial Cities DevelopmentProject

• Total consumptionas a percentageof total production will increasefrom two major
forces: 1) populationgrowth and the relatedpopulationservedwhich are identified on
lines 12 and 14 of the model, and 2) increasedmeteringof existing connections,which
is assumedto be 1 percentof productionper year.

• Billed Consumption- Total billings were provided by the revenueoffices within each
authority. A largepercentage,estimatedat 50 percent,of metersarenot working properly
so thatbillings are basedon minimumusageor on estimatedactualusage The accuracy
of the estimatedbillings will directly affect the estimatedamount of unaccounted-for
water The goal in both authorities is to bill all water consumedand to accurately
measurebilled consumption. Billed consumptionis currentlyreportedto be 52 4 percent
of productionfor cities and 53 0 percentfor villages, for a total of 52.6 percent. Billed
consumptionis estimatedto be 84 percentof total consumptionin the baseyear. An
aggressiveprogram to increasebilled consumptionto 100 percentof total consumption
should be undertaken. An assumed1.5 percentagepoint increaseper year has been
included in the model, which increasesthe percentageof billed consumptionto 91.6
percentof total consumptionby 2001.

• Billed consumptionincreasesdirectly with populationservedbut also increasesbasedon
the assumptionthat the percentageof total consumptionbilled will increaseby 1.5
percentagepointsper year (Seecells BG 30 and GI 30 for factors.) This improvement
is basedon the estimationthat total consumptionin 1996 is 6 percentagepointshigher
thanbilled consumptionasafunctionof total production, in otherwords, it is estimated
that6 percentof productionis meteredbut not billed (the differencebetweencells G 24
and027). If the differenceis foundto be higher,cell G24should be increasedto reflect
the difference. In Table5-9, the percentageincreasein billed consumptionis largerthan
for population served, reflecting the improvementin billings for accountscurrently
meteredbut not billed.

• Billed Consumptioncollected - The percentageof billed consumptioncollectedhasbeen
reported at 81 5 percentof billings for the baseyear. Annual improvementsof 2 0
percentagepointsper year for cities and 1.5 peráentagepoints for villages(cells BG 38
andBI 38) are includedin the model which resultsin 99.0percentcollectionsoverall by
2006. In Table 5-9, the 42 percent increasein water cashreceiptsby 2001 and 89.8
percentby 2006 reflectsall threeinfluencesdiscussed,that is, the increasein population
served,the increasein percentof productionbilled, andthe increasein the percentageof
revenuecollected.
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5.3.4.2 Total Gross Revenue Requirements

Total 0 & M and Unit Cost - The budget for the baseyear,which is compiled in the budget
spreadsheet,is linked to the financial model; so thereis no budgetdatainput requiredfor the 10
year plan All 0 & M costs(BAB 1 and2) areas reportedby the authority exceptelectricity
cost which is estimatedbasedon the experienceof the Dutch consultantsin Fayoumas shown
in Table 5-1 andtheir supportingdocuments.Costsper unit of productionusedare 7 5 piastres
permeterfor cities,8.5 for villages,and 1.2 for the maintenancecenters.The logic in estimating
electricitycosts lies in the fact thatthe Ministry of Financesubsidizesmajorelectricity costsbut
tries to force the governoratesto live with the agreedbudgeton othercost elements. The level
of 0 & M expendituresandchangesare also summarizedin Table 5-9.

Projectionsof expendituresare madefor the 10 yearsby enteringgrowth ratesin columnsBG
throughBI. A 5 percentincreasein 0 & M expendituresis assumedin the Minia model. Higher
ratesof increasecanbe input to measurethe impact of higher real increasesin cost ascapacity
is increased,impact of inflation, or to test the impactof labor cost increases.

5.5.4.3 Non-Tariff Revenues

The authority currently hasnot identified anynon-tariff revenues.Programsshould be devised
to generatecost recovery revenuefor cost elementssuch as capacitycosts,service installation
costs,meter-on/meter-offcosts,and so forth Theserevenuesareincludedin the cashreceipts
section(lines 40-42) and deductedfrom GrossRevenueRequirementson line 93.

5.3.4.4. Total Revenue Requirements from Subsidies and Tariffs

The Revenue Requirementsthat must be funded from subsidies or tariffs (Net Revenue
Requirements)are simply the Gross Revenue Requirementsless non-tariff revenues. In a
situation wherethere are no subsidies,all of the Net RevenueRequirementswould be funded
from tariffs. This will be the casewhen self-sufficiency is achieved. During the transition to
self-sufficiency,the following logic has beenincorporatedinto the model

• Tariff RevenueIncreases- There are various reasonsput forth within the governorates
againsttariff increases.

- Affordability - This issue implies asubsidyfor thosewho truly cannotafford to pay
for water For small areasof poverty,the authority should probably absorbthe cost
of service,but if the needis widespread,it becomesawelfareproblemwhich should
not be the responsibilityof the water authority.
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- PoorService - The quality of servicehasbeenconstrainedby budgetrestrictions,but
should increaseas the ability to spendmore increases

- Non-tariff Revenues- It has beendemonstratedin this report that revenuescan be
increasedby approximately90 percent(9.2 million LE per year by 2006) without
tariff increases.

• The difficulty is that cost are projectedto increase(at the modestrate of 5 percentper
year) or 11.0 million LE over a ten yearperiod. A 7 percentannual tariff increaseis
recommendedif self-sufficiencyis to be achievedin the 5 to 7 yeartarget range. If all
the other information and assumptionhold, self-sufficiency would occur in the first
quarterof 2003. Thereafter,tariff increasescould be eliminated or the surplusesthat
would accruecould be used to remedy the long-constrained0 & M spending,or to
continuewith self-sufficiencyin capital spending.

• Subsidies - The current level of subsidies removes the incentive to make the
improvementsrequiredfor self-sufficiency. However, it takestime to implementmajor
improvement programsand some level of subsidy will be required throughout the
transition period. The needwill be mostacutein the earlyyearsbeforethe improvement
programsproducetheir maximum results The amount of subsidy is a residual that
dependson the level of expendituresand the amountof revenuethat is brought in from
tariffs and other sources In the Minia example, the subsidy is drawn down from 7 0
million LE in 1996 (cell G 98) to 1.9 million LE by 2001 (cell AF 98), andis eliminated
in the first quarterof 2003

• If expenditurl3wereincreasedto meet real needs,the subsidywould probably increase
evenwith substantialrevenueincreases Consequently,a formula is neededto allow
increasesin costthat improveoperationalperformance.The recommendedformulais that
costincreasesbe allowed in proportionto revent~eincreases. In this way improvements
can be undertakencoincidentwith a reducingsubsidyprogram.

• If the subsidiesaremadein the form of loans,self-sufficiencywould take 11 years(until
2007) for Minia using the recommendedscenarioof 5 percent0 & M costincreasesand
7 percent tariff increases,coupledwith a 90 percentcompositeincrease(6 6 percentper
annum)in cashreceiptsstemmingsolely from increasedsalesandrevenuecollections.

• It must be borne in mind, however, that the authoritieswill be expectedto also assume
their own capital financing after 0 & M self-sufficiency Therefore, it might not be
feasible to commit cash receipts to subsidy loan repaymentswithout additional tariff
increases
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• RevenueSensitivity Analysis - Thereare numeroussensitivity scenariosthat might be
applied to the abovefactorsto observethe impact on revenues. Justfive are calculated
by simply changingthe factorsin the model.

The effectsof variablechangeson cashreceiptsor costs in Table 5-10 havethe identical
effect on subsidies For example, if labor costs were increased5 percentabove the
recommendedcase(from 5% to 10%), subsidieswould be increasedby 2.7 million LE
over the basecase.

Numerousotherelementsof the financialmodel could be modifiedto strike an acceptable
balancebetweencost increases,tariff increases,and subsidies

TABLE 5-10

SENSITIVITY OF VARIABLE CHANGES ON
CASH RECEIPTS, COSTS, AND SUBSIDIES

(in millions of LE)
Variable Changed

~

Base Case With Change Effect on Cash
Receipts or

Costs

Effect on Cash Receipts

Population Growth
Change = -1 0%/Year 20 & 19 6 -1 0

Population Served

Change -0 5%/Year 20 6 20 0 -0 6
Percentage Billed Consumption

Change = -0 5%/Year 20 6 20 2 -0 4
Tariff Increases

Change -5 0%/Year 20 6 18 7 -1 9

Effect on Total Costs
Labor Costs

Change +50%/Year 102 129 +27
Total 0 & M Costs

Change = +5 0%/Year 22 2 28 1 +5 9
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5.4 Chart of Accounts and Financial Reporting System

A chartof accountsis a basicfinancial tool which is generallyregardedasa meansof classifying
costs, revenues,assets,and liabilities in the preparationof financial statements It is also
typically usedin the preparationof budgetsand in linking comparisonsof budgetedand actual
numbers.

5.4.1 Introduction

A recommendedbudgetingsystemwas describedin the Section5.2 of this chapter. Basically,
it calls for a bottom-upidentificationof needs,expressedin termsof line item expendituresby
location(village, markaz),by function (sourceof water, treatment,...), by activity (operatinga
pump, repairingpipes, .. ), andby organizationalunit (department,budgetunit). Eachof these
componentelementshas a uniquedesignationor codeso that all activity can be sorted and
reported by location, function, department,andso forth. For the purposeof budgeting,all of
thesedifferentdesignationscanbeidentified with expectedexpenditureswith very little computer
power and with simple applicationsoftwaresuchas the Microsoft Excel spreadsheetor Access
databaseprograms.

Thereis a major differencein a budgeting systemand an accountingsystem. The budgeting
system identifies the expectedexpendituresby function, activity, area, and line item, but the
accountingsystemmust record everyexpenditurethat takesplace during the year by the same
function, activity, area,andline item codesandaccumulatethe expendituresinto an accounting
systemto meet internal and governmentalreporting requirements. The new authoritieshave
neitherthe budgetingsystemnor the accountingsystemin place;so thereis a majordevelopment
processthatmustbe completed Both the budgetingandaccountingsystemsare currentlydone
manuallyon acashbasis. A phasing-inof the budgetingprocessis recommended,startingwith
asinglecomputerspreadsheetprogramandgrowingover4 or 5 yearsto a databasesystemwith
computersin all major locations.

5.4.2 Financial Accounting and Reporting System Requirement

Both water authoritiesshould developplansto implementa financial reporting systemas soon
aspracticable The authority will be requiredto producean IncomeStatementin the first year
of operation, perhapseven by quarters which can be done much more efficiently with a
computerizedsystem. A balancesheetcannotbe accuratelyconstructeduntil assetshavebeen
valued,anda meansof including outstandingdebthasbeendevised. Assetvaluationis atedious
processwith strict rules laid out by the Minister of Finance;it would takeseveralmonthseven
if all the basicdata were available. Also, the debt that is carried by the Egyptiangovernment
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on facilities constructedfor Minia and Beni Suef is not supposedto be turned over to the
authoritiesuntil theyare self-sufficient in 0 & M, which is scheduledfor 5 to 7 years.

The Balance Sheetis not a critical operationalstatementand, if necessary,can be basedon
estimatedvaluesuntil assetvaluesand debtobligationsare sortedout. Accuraterevenueand
expenditureaccounting,however, is requiredimmediately

The Governmentof Egypt hasastandardUnified Systemof Accountsthat is requiredfor useby
all of thenew authorities. No specialprovisionsare madefor wateror wastewaterutilities in the
Unified Systemof Accounts. Consequently,usingthe uniform systemas it is designed,doesnot
provide the functional classifications of assetsfor water and wastewaterneededto make
comparisonsamongutilities of assetsby functionalarea: sourceof water,transmission,treatment,
distribution, and generalplant.

Thesesamefunctional categoriesandsubsetscan also usedto allocatecapital costs in various
cost-of-serviceanalyseswhenthe needarises. In the next 5 to 7 years,thereis no needfor this
additional detailed informationin Minia or Beni Suef for cost-of-serviceanalysis;however, in
the long-run, the information is very useful, and thereforeshould be capturedat the time of
transitionso that the effort is not largely duplicatedat a later date The Uniform Systemof
Accountsalso does sot provide for expenditureand revenuereporting by the functional and
departmentalcategoriestypically usedin thewaterbusiness,nordoesit providefor extensivearea
andbudgetunit (costcenter)costroll-up

The difficulty is to dovetail a waterutility chartof accountswith a new accountingsystemthat
has not yet beenspecified, while preservingthe ability to meetGOE reporting requirementsas
specified in the Uniform Systemof Accounts. For the purposesof this assignment,we must
assumethat the new accountingsystemthatwill be recommendedand installed in a yearor two
will haveadatabasecapability, that is, will be able to accumulate,sort, and report databy the
budgetcodesfor function, activity, location, department,and line code or any combinationof
them. Given this capability, the accountingsystemmust also be able to classify all of the
elementsin a mannerthat will meetthe GOE Unified Systemof Accounts.

Until the financial accountingand reportingsystemis selected,there is no way to specify the
exact accountnumbersthat should be used. An adaptationof the National Associationof
RegulatoryUtility Commissioners(NARUC) is usedhereto illustrate thekind of accountnumber
structurethat is neededto provide typical water utility financial information The systemis
presumedto havedatabasecapability andmeetthe GOE Unified Systemof Accountsstandard;
so accountclassificationsuniqueto the wateror wastewaterbusinesscan be includedand then
rolled-up to meetboth the water systemandGOE standards. Table 5-11 identifies the kind of
accountstructurethat is typically requiredfor plant assetreporting in the water business,and
Table5-12 identifiesthe accountlinks with the EgyptianUnified Systemof Accounts Any good
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accountingsystemcanaccumulateplant assetsby the numberingsystemidentified in Table5-Il,
andwith the cross-referencingidentified in Table 5-12, the new accountingsystemcan classify
the assetsaccordingto the Unified Systemof Accounts.

The accountstructurefor expendituresandrevenuesis morestraightforward;so the expenditure
and revenueaccountstypically usedin the waterbusinessarecross-referencedwith the Unified
Systemin single tables,Table 5-13 for expendituresandTable 5-14 for revenues.The Uniform
System also breaks down expendituresinto five departmentalor functional categories;for
example, labor costs for example: Production (531), Production Services (631), Marketing
Services (731), Administrative & Financial (831), and Capital Operations (931). The
recommendedbudgeting andaccountingaccountstructurewill havean unlimited numberof
departments,budgetunits, functions,activities, and objectcodesthat caneasily be summarized
to fall into thesecategoriesfor GOE reporting.

The criterion for determininghowmanydepartment,activities, andso forth to setup is to require
that the data accurulatedfor each element is really necessaryto run and measure the
performanceof the utility. More data than is manageableor meaningfulfor decisionmaking
should be avoided
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TABLE 5-11

WATER UTILITY PLANT ACCOUNTS
Account
Number Functional Category and Account Description

Intangible Plant
301 Organization
302 Franchises and Consents
303 Miscellaneous Intangible Plant

Source of Supply Plant
310 Land and Land Rights
311 Structures and Improvements
312 Collecting and Impounding Reservoirs
313 Lake, River and Other Intakes
314 Wells and Springs
315 Infiltration Galleries and Tunnels
316 Supply Mains
317 Other Water Source Plant

Pumping Plant
320 Land and Land Rights
321 Structures and Improvements
322 Boiler ?lant Equipment
323 Other Power Production Equipment
324 Steam Pumping Equipment
325 Electric Pumping Equipment
326 Diesel Pumping Equipment
327 Hydraulic Pumping Equipment
328 Other Pumping Equipment

Water Treatment Plant
330 Land and Land Rights
331 Structures and Improvements
332 Water Treatment Equipment

Transmission and Distribution Plant
340 Land and Land Rights
341 Structures and Improvements
342 Distribution Reservoirs arid Standpipes
343 Transmission and Distribution Mains
344 Fire Mains
345 Services
346 Meters
347 Meter Installations
348 Hydrants
349 Other Transmission and Distribution Plant

General Plant
389 Land and Land Rights
390 Structures and Improvements
391 OFfice Furniture and Equipment
392 Transportation Equipment
393 Stores Equipment
394 Tools, Shop and Garage Equipment
395 Laboratory Equipment
396 Power Operated Equipment
397 Communication Equipment
398 Miscellaneous Equipment
399 Other Tang~leProperty

Source Uniform System of Accounts for Class A Water Utilities, NARUC, Washington, D C
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UnIform
Number

111
310
320
330
340
389

31’
321
331
341
390

Functional Category and Account Description

Land
Source of Supply Land
Pumping Land
Treatment Land
Transmission & Distribution Land
General Land

Buildings
Source of Supply Structures
Pumping Structures
Treatment Structures
Transmission & Distribution $tructures
General Structures

Machinery
River Intakes
Wells
Supply Mains

313
314
316

323 Power Production Equipment
325 Electric Pumping Equipment
326 Diesel Pumping Equipment
332 Water Treatment Equipment
342 Distribution Reservoirs
343 Transmission and Distribution Mains
345 Services
346 Meters
347 Meter Installations

348 Hydrants
Means of Transport

392 Transportation Equipment
396 Power Operated Equipment

Loose Tools and Meters
393 Stores Equipment
394 Tools, Shop and Garage Equipment

Furniture
391 Office Furniture and Equipment
395 Laboratory Equipment
397 Communications Equipment
398 Miscellaneous Equipment

TABLE 5-12

WATER SYSTEMS
CROSS-REFERENCE OF PLANT ACCOUNTS BETWEEN

NARUC AND THE UNIFIED SYSTEM OF ACCOUNTS
NARUC
Number

112

113

114

115

116

Montgomery-Harza
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TABLE 5-13

CROSS-REFERENCE OF EXPENDITURE ACCOUNTS BETWEEN

NARUC & THE UNIFIED SYSTEM OF ACCOUNTS

Salaries
Incentive Compensation
Advances for Conditions
Performance and COL Salary Adjustments
Pensions and Insurance

Other Salary Expense

320
321 610

615
660
620
622
625
627
629
630

323 640
327 650

652

Uniform NARUC
Number Number Account Description

310 Wages

601

603
605

~07
608

609

322

Materials for Production
Purchased Water
Materials for Operations
Supplies
Fuel and Oil
Oil and Grease
Electricity
Gasoline
Solar Fuel
Oil
Small Capital, Spare Parts
Lighting
Water

Service Inputs

Building and Equipment Maintenance

Publication, Advertising, Printing

Communications Expense

Hiring Equipment & Means of Transport
Training
Miscellaneous Services
Insurance (except personnel & inputs)

Transfer Payments

Commodity Duties
Rent of Land and Buildings

Bad Debts

330
331 670

334 675

335 680
336 681

685

338 695

686
350

351 687

353 688
366 690
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TABLE 5-14

CROSS-REFERENCE OF INCOME ACCOUNTS BETWEEN
NARUC & THE UNIFIED SYSTEM OF ACCOUNTS

Uniform
Number

NARUC
Number Account Description,

410
460
461

Revenue of Current Activity
Unmetered Water Revenue
Metered Water Revenue - Residential

462
463

Metered Water Revenue - Multi-family
Metered Water Revenue - Commercial

464

465

Metered Water Revenue - Industrial

Metered Water Revenue - Public Authorities
470
472

474

Fire Protection Revenue
Rentsfrom WaterProperties

Other Water Revenues

5.4.3 Wastewater System Accounts

In the Section5.2 of this chapter,arecommendedaccountstructurewas identified for wastewater
operations The structureis the sameas for water, but the functionsandactivities aredifferent
to reflect the wastewatersituation. The expenditureaccountsare the samefor both water and
wastewater. The assetcategoriesandrevenuesaredifferent and areprovidedin Tables5-15, 5-
16, and 5-17 which are equivalentto Tables 5-11, 5-12, and5-14 for the water system.
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TABLE 5-15

WASTEWATER UTILITY PLANT ACCOUNTS

Account
Number Functional Category and Account DescriptIon

Intangible Plant
301 Organization
302 Franchises and Consents
303 Miscellaneous Intangible Plant

Collection Plant
350 Land and Land Rights
351 Structures and Improvements
352 Cok~ctionSewers- Force
352 1 Collection Sewers Gravity
352 2 Special Coltecting Structures
353 Services to Customers
354 Flow Measuring Devices
355 Flow Measuring Installation
356 Other Collection Plant Facilities

Pumping Plant
360 Land and Land Rights
361 Structures and Improvements
362 Receiving Wells
363 Electric Pumping Equipment
364 Diesel Pumping Equipment
365 Other Pumping Equipment

Treatment and Disposal Plant
370 Land and Land Rights
370 1 Oxidation Lagoon Land and Land Rights
370 2 Other Land and Land Rights
371 Structures and Improvements
372 Treatment and Disposal Equipment
373 Plant Sewers
374 Outfall Sewer Lines
375 Other Treatment and Disposal Plant Equipment

General Plant
389 Land and Land Rights
390 Structures and improvements
391 Office Furniture and Equipment
392 Transportation Equipment
393 Stores Equipment
394 Tools, Shop and Garage Equipment
395 Laboratory Equipment
396 Power Operated Equipment
397 Communication Equipment
398 Miscellaneous Equipment
399 Other Tangible Property _________________

Montgomery-Harza
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TABLE 5-16

WASTEWATER SYSTEMS
CROSS-REFERENCE OF PLANT ACCOUNTS BETWEEN

NARUC AND THE UNIFIED SYSTEM OF ACCOUNTS

Uniform NARUC

Number Number Functional Category and Account Description

111 Land
350 Source of Supply Land
360 PLnping Land
370 Treatment and Disposal Land
389 General Land

112 Buildings
351 Collection Structures
361 Pumping Structures
371 Treatment and Disposal Structures
390 General Structures

113 Machinery
352 Collection Sewers
353 Services to Customers
354 Flow Measuring Devices
356 Other Collection Plant
362 Receiving Wells
363 Electric Pumping Equipment
364 Diesel Pumping Equipment
365 Other Pumping Equipment
372 Treatment and Disposal Equipment
373 Plant Sewers
374 Outfall Sewers

114 Means of Transport
392 Transportation Equipment
396 Power Operated Equipment

115 Loose Tools and Meters
393 Stores Equipment
394 Tools, Shop and Garage Equipment

116 Furniture
391 Office Furniture and Equipment
395 Laboratory Equipment

397 Communications Equipment
399 Other Tangible Property
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TABLE 5-17

WASTEWATER SYSTEM
CROSS-REFERENCE OF INCOME ACCOUNTS BETWEEN

NARUC & THE UNIFIED SYSTEM OF ACCOUNTS

Uniform
Number

NARUC
Number Account Description

410
~ 46 ~

461
462
463
464
465
470
472
474

Revenue of Current Activity

Service Charges - Metered
Metered Service Charge Residential

I Metered Service Charge Multi-family
MeteredServiceCharge Commercial

Metered Service Charge Industrial
Metered Service Charge Public Authorities

Flat RateService Charge
Rents from Water Properties
Other Sewer Revenues

A copy of the Governmentof EgyptstandardUniform Systemof Accountsis providedin Annex
4-1 along with the budgeting/accountingstructurethat is recommendedin this chapter. The
specific accountnumbersusedin this section(adoptedfrom NARUC) will probablybe different
from the actual numbersthat will be used in the financial accountingand reportingsystemthat
is installed. The accountnumberscan be any sequence;it is the numberingconcept that is
important.
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Chapter 6

OPERATIONS AND MAINTENANCE

6.1 Introduction

The Governoratesof Minia andBeni Suefcontainexistingmaintenancecentersandworkshops
that will be incorporated into the new Water and WastewaterAuthorities A strategic
maintenancepro~~~is requiredto provideeffectiveandcost-efficientstrategiesfor organizing
andmanagingthesefacilities in the shoutand long-term.

Thischapterpresentsthe developmentof astrategicmanagementprogramfor the new Minia and
Beni SuefWaterand WastewaterAuthorities.The strategyandobjectivesfor developmentwere:

• Perform an assetsregisterof all maintenancefacilities presentedin Annexes6. 1,
6.2 and6.3;

• Investigate the existing maintenance systems, including information from
workshopsheld with authority andgovernmentpersonnel;

• Analyze the existingmaintenancesystems;

• Preparea strategicmaintenanceplanin partnershipwith the Minia andBeni Suef
WaterandWastewaterAuthorities; and

• Preparean actionplan for implementationof the strategicmaintenanceplan.

6.2 Existing Maintenance Systems

In the Minia andBeni SuefGovernorates,the maintenancecentersandworkshopsareoperated
by their respectiveVillage Council, City, or Marakez, and the maintenanceorganizationsare
consistentat the Village Council, City andMarakezlevels Village Council maintenancecenters
supply maintenanceto Village Council facilities as well as maintenancesupportof water and
wastewaterfacilities in villages designatedas satellite to the Village Council. Marakez
maintenancecenterssupplymaintenanceto Marakazfacilities as well as maintenancesupportof
water andwastewaterfacilities in village Councils andvillages. City maintenancecentersand
workshopsare dedicatedto their respectivecity water andwastewaterfacilities

Montgomery-Harza
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To illustrate the maintenanceorganizationtypes:

• A typical Marakezmaintenancecenterorganizationstructureis shownin figure
6.1;

• TheMinia watermaintenancecenterandworkshoporganizationstructureis shown
in figure 6 2;

• The BeniSuefwatermaintenancecenterandworkshoporganizationstructureis
shown in figure 6.3; and

• The Minia and Beni Suef wastewater maintenance center and workshop
organizationstructureis shown in figure 6.4.

The responsibilitiesand tasksof the existingmaintenancecentersand workshopsare providedin
Table 6.1 Maintenancecenterandworkshopoperation,maintenanceandsparepartcostsarethe
responsibilityof the respectiveVillage Center,City or Marakez.

6.3 Analysis of Existing Maintenance Systems

6.3.1 OrganizatIon and Staffing

Presently,maintenanceorganizationsservingthe Governmentare fairly independent Planning,
coordination and control of maintenanceactivities are completely decentralized This
decentralizedapproachwith little overallcoordinationhasresultedin non-standardizedequipment,
lack of inventories,inefficient purchasinganddelayedor improper maintenance.

Vehicle andequipmentrepairsare performedat unqualified Village Council, MarakezandCity
maintenancecentersandworkshops

There is a lack of skilled techniciansand labor on maintenanceteams. A large numberof
technicalschoolgraduatesare employedat the centersandworkshops,however,the majority are
assigned to administrative and clerical work The lack of skills affects the quality and
effectivenessof preventivemaintenanceand repair.

Job descriptionsindicating qualification, experienceand responsibilitiesfor eachjob are not
available

Therehasbeena concertedeffort to havetrainedpersonnel,andcontinuoustraining is necessary
for staff at all levels, including management,technical, and on-the-job. Training needs
assessmentsand training plansneedto be preparedat all le~’els

Montgomery-Harza
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Figure 6-1

ORGANiZATION OF EXISTING WATER MAINTENANCE SYSTEM AT ThE MARAKEZ
GOVERNORATES OF MINIA AND BENI SUEF
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Figure 6-3
ORGANIZATiON OF EXISTiNG WATER MAINTENANCE SYSTEM
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Figure 6-4

ORGANIZATION OF EXISTING WASTEWATER MAINTENANCE SYSTEM
CITIES OF MINIA AND BENI SUEF
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Provincial Cities, Egypt
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Table 6-1
Responsibilities of Existing Maintenance Centersor Workshops

Maintenance Center or
Workshop

Administrative Unit •Responslbilities

1 Village Council water
maintenance center
~

Village Council 1 Operates and maintains water plants at
the village council and satellite water plants
and water distribution networks
2 Performs PM, simple and running
repairs for plants equipment

2 Markaz water maintenance
center

Markaz Council 1. Operates and maintains the markaz
water plant and the water distribution
networks
2. Technically supervises maintenance
activities for water plants at village council
and satellite villages
3 Performs medium and major repairs for
plants equipment in cooperation with
pnvate sector workshops

3 Water treatment plant
workshops at cities

City Council, Water
Utility Department

1 Perform all levels of PM for plant
equipment.
2 Perform all levels of repair for plant
equipment
3 Major repairs are performed in
cooperation with outside specialized
workshops

4 Maintenance teams for water
distribution networks

City Council, Water
Utility Department

1 Perform PM for networks
2 Repair or replace demolished small
parts of pipes and connections
3 Major replacements are performed by
contractors

5 Wastewater plants
workshops

City Council,
Wastewater Utility
Department

I Perform all levels of PM for plant
equipment
2 Perform all levels of repair for plant
equipment
3 Major repairs are performed in
cooperation with outside specialized
workshops

6 Maintenance teams for
Wastewater collection networks

City Council,
Wastewater Utility
Department

~

1 Perform all PM to collection networks
2 Repair or replace blocked and broken
pipes, wells, valves, etc
3 Major repairs and replacements are
performed by contractors
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6.3.2 Maintenance Facilities

Exceptfor the newly constructedU S. waterplants, all maintenancecentersandworkshopswere
constructedin earlier years. The centersand workshopsneedto be rehabilitatedandupgraded.

Not all water andwastewatertreatmentplantshavemaintenanceworkshops.

‘Preventivemaintenanceand repair levels andresponsibilitiesare not defined.

Village council maintenance centers and the two new watertreatmentplantshavemaintenance
programsand schedulesMaintenanceprogramsand schedulesare required for the remaining
maintenancecentersandworkshops.

Petty cash is allocatedto maintenancecentersand workshops.However, the allocationshave
remainedconstantwhile materialsandsparepart priceshaveincreasedsubstantiallyduring the
last years. This conditions have resulted in inadequatepetty cash (i.e.,a village council
maintenancecenteris allocatedL.E. 200 to purchaseurgent needs).

With the exception of the recently constructedU.S. Water Plants. Some operation and
maintenancemanualsandsparepartscatalogsareavailablebut arekept in lockedsideboards.The
information is not organized into libraries.

6.3.3 SupplIes and Inventory Control System

Maintenance centers andworkshopshavesomespareparts,however,increasesin sparepartprices
andmaintenancebudgetsnot keepingup with inflation hasresultedin shortagesof spareparts
Due to the difficulties in replacingsparesused,thereis atendencyto not useconsumablespares
hence,there is a large stock of suppliesof old unusedconsumables.

In warehouses,except for the two new water treatmentplants, custody is recordedon custody
books (118) following the governmentalstoring system.All booksare keptmanually.

Sincemaintenancecentersare independent,suppliesareprocuredindividually at different levels.
Independenceresults in duplicate procurementadministration, non-standardizedequipment
procured,and lesscost-effectiveprocurementthancollective, bulk purchasingcould achieve.

Montgomery-Harza
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6.4 Proposed Strategic Maintenance Program

6.4.1 Maintenance Organization

On forming the new WaterandWastewaterAuthorities,an integratedmaintenancesystemshould

be developed.The integratedsystemshould ensurethe following:

• Planning,Management,BudgetingandControl of maintenanceactivitieswould be
performedat the authorities’ headquarters.

• Operationof waterwastewaterplantsanddistributioncollectionsystemswould be
the responsibilityof the Authority branchesat cities andmarakez.

• PreventiveMaintenance(PM) andrepairsshould be performedatdifferent levels
dependingon the qualificationsof maintenancecentersandworkshops.

• A computerizedProcurementand Inventory Control System of maintenance
suppliesshould be implementedat the Authoritiesheadquarters.Cardexsystems
should be implementedat village councils,marakezandcities, as a preliminary
stepbefore introducingcomputers.

To ensurebetterperformanceof WaterandWastewaterfacilities, cost savingsandproductivity,
the following deficienciesneedto be addressedpromptly:

• The creation of a maintenancedepartment at the authority’s headquarters
responsible for planning and monitoring maintenanceactivities is needed
Maintenance activities will include: procurement of maintenancesupplies;
developmentof a computerized inventory control system, and planning of
maintenancestaff training needsusingAuthority’s resourcesor through outside
training centers.

The creationof a qualified central workshopat the authority’s headquartersfor
conductingmajor repairs,andassistingin the performanceof annual preventive
maintenanceto all vehiclesand equipment.

The creationof a central warehousefor shipping andhandling of maintenance
supplies. The central warehouseresponsibilitieswill be to supply the central
workshopand maintenancecentersandlor workshopsat the marakezand cities
levels. Delivery scheduleswill be preparedby the maintenancedepartment.
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• Water and wastewaterplants should be provided with adequateworkshopsto
perform preventivemaintenanceandmedium repairs

• The rehabilitationof the existing maintenance centers and workshops to meet
current and future needs. Many water and wastewater plants will come on line
during the nexttwo years.

• Theestablishmentof properlyorganizedlibrary centers- containingoperationand
maintenancereferencematerials - should be available to all engineersand
techniciansof the differentadministrativelevels.

• Watermeter maintenanceworkshopsshould be implementedat all administrative
levels Major repairs andmeter calibrationwould be performedat the proposed
central workshop.

6.4.2 Maintenance Management

Maintenancemanagementis definedas a seriesof activities carriedout to ensurethat equipment,
systems,andfacilitiesareableto performas intended.Maintenanceactivitiesaredividedinto two
categories:preventiveandcorrective.

PreventiveMaintenance(PM) incorporatesactionsthatareperformedon a regularandscheduled
basis Theseactionsconsistof inspectionandlormaintenancetasks.Correctivemaintenance(CM)
incorporatesactionsthatare takento either repair or restoreequipmentor structuresto standard
operatingconditions.

Effective PM will ensureS

1) keepingvehicles,equipmentandstructuresin goodandsafeoperatingconditions;

2) avoid suddendefects;

3) increasethe lifetime of vehicles,equipmentandstructure;and;

4) reduceoverall operationandmaintenancecosts

6.4.2.1 Major Repairs

Outside contractorscan perform frequent maintenancetasks requiring specializedskills or
equipmentthat are not availableto the central workshops.The cost may be less if contractors
rather than the utility undertakethe work

Montgomery-Harza
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When it is decidedto use outsidecontractorsto do certain maintenancetasks,three types of
contractscan be considered

1) servicecontracts,generallyusedfor work involving both PM andCM tasks;

2) contractsissuedafter competitivebidding; and

3) contracts that require specifications and requests for proposal (RFP) to be
developedfor particularjobs.

6.4.3 Maintenance Management Information Systems

MaintenanceManagementInformation Systems(MMIS) gather and report the information
necessaryto control the maintenanceeffort. They also track costs andallow managementto
make decisionsregardingreplacement,andupgradingof equipment. A satisfactorylevel of
maintenancecan not be achievedwithout accurateinformation.

The most important information that needsto be recordedrelatesto the equipmentused to
processand treatwater andwaste water, aswell aspipe lines, valves,wells and miscellaneous
flow devicesthat makeup the distribution and collection systems.

Recordingsuch informationservestwo purposes~

1) to maintaindataon hardware(equipmentandstructures)specifications;and

2) to keepawritten (or recorded)history of maintenanceactivities

If the necessarydataarenot availableor incomplete,the first taskfor implementingmaintenance
programsis to gatherthe data.

6.4.3.1 Distribution and CollectIon System Inventory

Maps, with suitablescaleson agrid system,should be used to record the locationof water and
wastewaterpipelines,valves,andmiscellaneousflow devices.

6.4.4 Work-Order Systems

Work-Order Systemskeeptrack of the maintenancework activities Work-order systemsmust
be tailored to effectively supportmaintenanceactivities.

One of the prime requisitesfor an effective maintenancemanagementprogramis awork-order
systemcovering all I1iaintenancework undertakenFor example,tracking PM work is virtually
impossiblewithout work orders In addition,work ordersprovide the datarequiredto build the
history segmentof the equij~imentfile

2109/1! CI1APTER6 6-Il
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The flow chartdisplayedon Figure 6-5 indicateshow the requestsfor CM work are originated.
work orders preparedand completed,and maintenancework fed back to O&M files This
approachenablesoperationsto receivethe sameinformatio~ias the maintenancedepartments

6.4.5 MaIntenance Management System (MMS) Control

MaintenanceManagementSystems(MMS) maintain the integrity of the informationsystem.

Monitoring MMS performanceservesfour functions:

1) to ensurethat the work is carried in atimely manner;

2) to ensurethat no work is unaccountedfor;

3) to provide the dataneededto trackmaintenancecosts; and

4) to provide a meansof assessingmaintenancegroup performance.

The examplesof typical monitoringreports,cited here,are designedto satisfythe four purposes
of a monitoringsystemdescribedabove.The mostimportantof thesereportsis likely to be that
which ensuresthat all work is accountedfor.

The Figure 6-6, which combinesall dataon work orderswritten during the month,is an example

of this typeof report.This form lists all jobsthatwerestartedbut not completed,aswell aswork
that remainsundonefrom previousperiods

Cost reports are considerablymore difficult to developandpreparefor manual systems.Even
for small watersystemswith relatively few work orders,the effort to assembleandanalyzethe
dataon maintenanceutility costsmaybe extensive.Figure6-7 showsonesuch report While this
report doesnot analyzeindividual jobs, it doesmeasurethe costof maintenancefrom month to
month.

6.4.6 Inventory Management

Inventorymanagementkeepsa balancebetweenstockingthe right typeandamountof spareparts
to undertakerepairs,andcontrolling the cost of an extensiveinventory.

An effective inventory system will ensure that the parts, materials and tools necessaryto
minimizedowntimeandserviceinterruptionfor the utilities’ equipmentandstructuresarereadily
available;and that the cost’of maintainingthesesuppliesis as low as possible.
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Work-Order Summary

Month: MaintenanceDepot:

CM PM

Numberof work ordersoutstandingfrom last month.

Number of work ordersstarted this month.

From E/M.

From operations.

Numberof work ordersoriginating this month but not
completed.

Work Order
Number

Date Opened
Reasonfor Delay

Expected
CompletionDate

Number I priority work ordersnot completedthis month.

Number 3 priority work orders not completedfrom previousmonths.

Figure 6-6

WORK ORDER SUMMARY

MONTGOMERY - HARZA INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996Provincial Cities, Egypt
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Monthly Cost Summary

Month: MaintenanceOffice:_____________________

Number of work orders completed

PM CM Total

Total labor cost:

Total materialscost:

Total othercost:

Total cost:

Average costper work order:

Other Comments:

Figure 6-.

MONTHLY MAINTENANCE COST SUMMARY
INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996

MONTGOMERY - HARZA Provincial Cities, Egypt
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For the new Waterand WastewaterAuthoritiesin both governorates,whereutilities are spread
over the entire governorate,regionalwarehouseswith multiple storeroomsareneededdespitethe
additional cost of maintaining them. For village council warehouses,a single storeroom is
adequate.

The central warehousewill purchase,store and distribute supply materials to the regional
warehousesatCities/MarkazThe regional warehouseswill re-stocksupplymaterialsandprovide
petty cash for operation of village council and plant warehouses.Figure 6-8 illustrates the
proposedstoresystem.

6.4.6.1 Maintenance Requirements

An inventory systemthat will serveall maintenancefunctions,needsto differentiatebetween
equipmentdowntime andservice interruptions In particular, thesedifferenceswill affect the
methodand costof maintainingadequatesparepartsandsupplies.

6.4.6.1.1 Equipment Maintenance

Maintaining equipmentto minimizedowntime doesnot meanhavingenoughsupplieson hand
to restore every piece of equipmentto immediateservice. Such an approachis too costly.
However, an assessmentof eachoperatingsystemis neededaccording to the following factors:

• Availability of stand-byequipment
• Criticality of equipmentto primaryplantsoperations.
• Frequencyof spareparts.

The factorsaboverelatemore to CM than to PM work. Since PM is conductedregularly and
requirementsfor partsand suppliesare known, the inventory should be designedto ensurethat
the requiredpartsand suppliesare alwaysavailablewhen
needed.

6.4.6.1.2 Water Distribution and Wastewater Collection Systems

Formanagersof distributionandcollectionsystems,reducinginterruptiontime is vital Necessary
partsandsuppliesto restoreserviceto the public must be availablewhen the needarises

6.4.6.1.3 Water Meters and Fire Hydrants

Thesearespecialcasesfor the distributionmaintenancesectionsObviously, fire hydrantsshould
be operationalall of the time; thusspareunitsmustbe availablewhenneeded Maintainingan
adequatesupplyof replacementparts for watermeters,in caseof failure, is alsoimportantfrom
a revenuestandpoint.

Montgomery-Harza

2i09/H CHAPTER 6 6-16





— — — — — — — — — — — — — — — — — — —

~gypl~g~4 c~

CENTRAL WAREHOUSE

1 PURCHASE AND STOCK GENERAL AND
SPECIALIZED SUPPLIES

2 MAINTAIN AND REPLENISH COMMONLY
USED SUPPLIES.

3~OVERSEES REGIONAL VILLAGE COUNCIL
AND SATELUTE WAREHOUSES.

VILLAGE COUNCILS
WAREHOUSES

DISTRIBUTES PARTS AND SUPPLIES
TO REQUESTING SATELLITES AND
WASTEWATER PARTS

2. REORDER GENERAL SUPPUES
3 PETTY CASH

Figure 6-8

PROPOSED STORE SYSTEM
INSTITUTIONAL SUPPORTASSISTANCE FOR 1996

Provincial Cities, Egypt

CITY WAREHOUSES
MINIA AND BENI SUEF

I DISTRIBUTES PARTS AND SUPPLIES
TO REQUESTING~VILLAGECOUNCILS

2. RE-ORDER GENERAL SUPPUES
3. PETTY CASH

MARKAZ/ REGIONAL
WAREHOUSES

1 DISTRIBUTES PARTS ANDSUPPUES
TO REQUESTING VILLAGE COUNCILS

2 RE-ORDER GENERAL SUPPLIES
3 PETTY CASH

VILLAGE SATELLITES
WAREHOUSES

1 GENERAL SUPPLY MATERIALS
2 PETTY CASH

WATER\ WASTEWATER PLANTS
WAREHOUSES

1 GENERAL SUPPLY MATERIALS
2 PE1Ti’ CASH
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6.4.6.1.4 Buildings and Grounds (B&G)

A minimuminventory of materialsandsuppliesshould be maintained Items relating to safety
andsecurity need to be availablewhen needed They are as importantto the utilities as those
suppliesrequired for reliableoperationsof utilities.

6.4.6.1.5 Petty Cash

As mentionedabove,it is not necessaryto keepall neededsparepartsandsupplieson stock.
Pettycashshouldbe allocatedto eachmaintenancecenter,workshopor teamto purchaseurgently
neededsparepartsandsupplies. Recommendminimum petty cash allocationscould be:

• L E 1000 for village council maintenancecenters
• L E 2500 for cities andMarkezworkshops
• L.E. 3500 for water and wastewatertreatmentplants
• L.E. 5000 for the centralworkshop

6.4.6.2 DetermIning Quantities In Inventory

Decidingthe quantitiesneededto properly and effectively maintainthe utilities’ equipmentand
structures is a time-consumingand sometimesdifficult task. It requires evaluating basic
maintenancerequirements,assessingthe use of equipmentand structures, and knowing the
availability of partsandsupplies.

The actual quantitiesstockedwill be affectedby the following factors:

• Long lead times;
Obsoleteequipment;

• Local availability;
• Stockroomspace;
• Use of contractors;and
• Equipmentor structurelife

Inventory cost is the final item that needsto be addressedwhen establishingquantities.Some
maintenancemanagerstend to stockasmany sparepartsor suppliesas possibleto avoid delays
in maintenancework However, this will result in an unmanageablestockroom.To avoid the
problemsof delayandoverstocking,petty cashshould be allocatedto the differentsub-regional
warehousesandvillage council warehousesfor the purchaseof urgently neededsparepartsand
suppliesthatare not availablein stores
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2109/1-I CLIAPTER6 6-18





Institutional Support Assistancefor 1996

6.4.6.3 Storage Room Location

The new Water and WastewaterAuthorities in both governoratescould use centralized
warehousesaswell as regional andsmall satellite storerooms.The regional (at Marakez)and
satellite(atvillage councilsandplants)will savetravel time. Oneadvantageto this decentralized
approachis that the regionalandsatellitestoreroomswill be operatedusing inexpensivemanual
inventory techniques,and still maintainpropercontrol over stockmovement.

6.4.7 Inventory Information System

InventoryInformationSystems(uS)areusedto control andoperateinventory systems.uScheck
the amountof stock that can be accountedfor versusstockthat is actuallypresentor hasbeen
used.

An effectiveandefficient inventory systemdependson asmoothflow of informationthroughthe
systemand the differentstorerooms.

6.4.7.1 Purchase Requisition

Preparinga purchaserequisition is the first step to obtaining spareparts and supplies. The
PurchaseDepartmentof the new Waterand WastewaterAuthority in eachgovernorateis separate

from the MaintenanceDepartment.Cooperationbetweenthe two departmentsis very important
Upon receiptof the requisition, the PurchaseDepartmentwill preparepurchaseorders,having
first determinedthe suppliersthroughcompetitiveprocedures.Theonly real requirementsarethat
the items in inventory are availablewhen neededand that systemcontrol mechanismsare in
place.

The MaintenanceDepartmentis responsiblefor preparingpurchaserequisitions,andcan assist
the PurchaseDepartmentty preparingthem carefully. The MaintenanceDepartment Manager

should ensurethat a realisticdate is set for the delivery of items.

6.4.7.2 Documentation

Becausethe new Water and WastewaterAuthorities’ assetsare consideredpublic property,

Authorities have to follow GOE warehousingregulationsand documents.Inventory custody
shouldbe kept in formal custodybooks; andotherformal formsshould be used.However,other
systems,either manual (cardex system) or automated(computerizedsystem), need to be
introduced besides the GOEformal system.

It is recommendedthat a cardexinventory informationsystembe usedinitially, then,onceit is
perfectedintegratedcomputerdata basesystemscould be introduced.

2109/H CHAI’TER6 6-19
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6.5 Recommended Strategic Maintenance System for Minia and Beni
Suef Water & Wastewater Authorities

The proposedstrategicmaintenancesystemfor Minia andBeni SuefWater and Wastewater
Authorities should adopta combinationof a centralizedanddecentralizedapproach

The creation of regional branchesat marakezlcitieswould ensuredecentralization,while the
creation of a maintenancedepartment,a central workshop, and a central warehouseat the
authoritiesheadquarterswould help centralization.Figures6-9 and6-10 illustrate the proposed
maintenanceorganizationthrough the authoritieshierarchies. The tables6-2, 6-3, 6-4, 6-5
indicate PM & CM responsibilitiesand maintenancelevels The tablesare the result of the
training workshopsheld in Minia andBeni SuefGovemorates.

6.5.1 Maintenance Department

The MaintenanceDepartmentwouldbe formedunderthe DeputyChairmanfor TechnicalAffairs.
The MaintenanceDepartmentManager/Directorwill be responsiblefor:

• Obtaining accurate data on vehicles, equipment, water and wastewater networks,
andmaintainingandupdatingdataon different inventories.

• Planii~ngand controlling all PM and CM activities for all maintenancefacilities
in the Authority.

• Planningand following up on requisitiQnsandprocurementof spareparts and
other supplies needed for the maintenance of vehicles, equipment and structures.

• Cooperatingclosely with the PurchaseDepartmenton the procurementof spare
partsandother suppliesfor maintenance.

• Introducingmodernmaintenanceandinventorycontrol systemsandtools (Manual
and/or automated)and following up on implementing thesesystems

• Planningandsupervisingthe upgradingof existingmaintenancefacilities andthe
formation of marakezandcentral workshops.

• Planningandsupervisingthe upgradingof regionalandvillage councilstorerooms,
and forming the central warehouse

• Reporting to the Deputy Chairman for Technical Affairs on all PM and CM
activities, and on the sparepartsandother suppliesinventory

M ontgomery-Harza
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Table 6-2
Maintenance Levels and Responsibilities

for Vehiclesand Mechanical Equipment Department

Maintenance Level

~

Operator V.C.
Workshop

Pump
Station

Workshop

Markaz
Workshop

W.W.
Treatment
Workshop

Central
Workshop

I. PreventiveMaintenance

Daily ‘J - - -

Weekly ~i - - -

Monthly ~i ~.1 “I ‘J

Bi-Annual - ‘.J ~,J

Annual - - - -

2. CorrectiveMaintenance(Repairs)

Simple ~J

Running ~I

Medium ‘I

Major \J

Notes: Output from workshops1&2.
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Table 6-3
Maintenance Levels and Distribution Responsibilities

for Water Distribution Department

Note: Output from Workshops I & 2.

Montgomery-Harza
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Type of Work Period Responsibility

PreventiveMaintenance

1 Cleanvalve well, shutandopenvalves

2 Washinganddisinfectingwater tanks

3 Wash andclearwater network

4 Replacedefectivevalves

Bi-monthly

Monthly

Quarterly

As needed

Network technician

Plantplumber

Markaz/City maintenanceteam

Markaz/City maintenanceteam

Corrective Maintenance(Repairs)

I. Replaceleaking consumerconnections

2. Replacedemolishedconnectionsor pipes

3. Major pipe replacements

‘

As needed

As needed

As neededor at
the end of its

lifetime

Village maintenanceplumber

Markaz/City maintenanceteam

Contractors
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I

Table 6-4
Maintenance Levels and Responsibilities
for Waste Water Collection Department

NoteS Output from WorkshopsI & 2.

Monigomèry-Harza

Type of Work Period Responsibility

Gravity of Work

PreventiveMaintenance
1. Disinfecting collection wells.
2 Clear W.W. collectionpipes.
3. Annual clearingof network.

Bi-monthly
Monthly
Annual

Network technician
Network maintenanceteams
Network maintenanceteams

Corrective Maintenance
(Repairs)

I. Repair damagein brokenpipes.
2. Repair damagein valve wells
3. Raise well cover levels
4. Major pipereplacements.

As needed
As needed

Prior to paving streets
As neededor by the endof

its lifetime

Markaz/city workshop
Markazicity workshop
Contractors
Contractors

Force Mains Pipes

PreventiveMaintenance
I. Check andmaintain air release

valves.
Quarterly Maintenancetechnician

CorrectiveMaintenance

(Repairs)
I. Repair of replacevalves
2. Repair damagein brokenpipes
3. Major pipereplacements.

As needed
As needed

As neededor at the endof
its lifetime

Markaz/citymaintenanceteams
Markaz/citymaintenanceteams
Contractors
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Table 6-5
Maintenance Levels and Responsibilities

for Meter Department

Repair Level Type of Work Responsibility

1. Runningrepairs Repair leakingmeter connections Village workshop

2. Runningrepairs Disassemble,cleanandre-erect
water meter

Village workshop

3. Runningrepairs Replacedefectivemeters Village workshop

4. Medium repairs Disassembleand change
defectivegearsand reassemble
water meters

Central workshop

5. Major repairs Overhaulandcalibratewater
meters

Centralworkshop

Note: Output from workshopsI & 2.

Montgomery-Harza
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6.5.1.2 Central Workshop

The proposedcen~raIworkshopwould be responsiblefor:

• Performing annual preventivemaintenancefor vehiclesandequipment

• Carrying out medium andmajor repai~sfor vehiclesandequipment.

• Reportingmonthly to the MaintenanceDepartmentManageron all maintenance
activities performedby the CentralWorkshop;andon consumedsparepartsand
materials.

6.5.1.3 Central Warehouse

It is recommendedthat the CentralWarehousebe locatedcloseto the CentralWorkshop.The
Central Warehousewould consistof several storeroomsof an adequatesize. A suitablefenced
and partlycoveredyardwouldalsobe requiredfor storingheavypartsandlargeweather-resistant
materials.

The central warehousewill be responsiblefor:

I) Preparingprocurementrequisitionsfor sparepartsand other suppliesneededfor
maintenance

2) Cooperatingwith the ProcurementDepartmenton following up procurement
procedures.

3) Distributing spareparts and other suppliesamongregional and satellite stores
accordingto the MaintenanceDepartmentManager’splans

4) Instructing supplierson items that should be delivereddirectly to regional and
satellite store, in cooperationwith the ProcurementDepartmentThis may save
transportationcosts

5) Maintaining and updating custody books and forms in accordancewith GOE
warehousingregulationsas well as the inventory control systemadopted.

6) Reporting on a monthly basis to the MaintenanceDepartmentManageron the
inventory status A copyof the monthly reportwould be submittedto the Central
WorkshopManager

Montgomery-Harza
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6.5.2 StrategIc Mainthnance and Supplies System

CorrectiveMaintenance(CM) andsuppliesmanagementfollows the combinationof a centralized
anddecentralizedsystemdescribedabove Figure6-1 1 is aflow diagramdescribingthestrategic
maintenancesystem.

The strategicmaintenancesystemwaspresentedto the participantsof training workshops1 and
2 held in Minia and Beni Suefgovernorates.All participantsapprovedthe proposedstrategic
maintenancesystem.

6.6 Action Plan for Implementing the Strategic Maintenance System

To implement the strategic maintenancesystem for both governorates,intensive technical
assistanceis needed.Short and long term actionsand tasksare to be undertaken.

The following list describestheseactionsand tasks.

6.6.1 Short Term Actions

1) Perfectall data obtainedon assetsat both govemorates.

2) Rehabilitateand upgrade the existing maintenancecentersat village councils,
marakezandplantsworkshops.

3) Assessneededshopequip and tools.

4) Assesstraining needsanddeveloptraining programsandschedules.

5) Establishthe Central MaintenanceDepartment.

6) Improveand upgrademaintenanceperformanceandsystemsdevelopedduring the
LD II Project at village councilsandmarakez.

7) Replicatethe maintenancesystemdevelopedat the new water treatmentplants
(USAID projects)in all waterandwastewatertreatmentplants.

8) Establishmaintenancelibraries at WaterandWastewaterAuthority headquarters
andat marakezworkshopandwaterwastewaterplants.

9) Follow up on, supervise, and improve maintenanceperformancein existing
workshopsand maintenancecenters (Continuousactivity)

Montgomery-Harza
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6.6.2 Long

1)

2)

3)

4)

Term Actions

Constructand equip the Central Workshop

Constructandequip the CentralWarehouse

Procureneededshopequipmentand toolsboth locally and from abroad.

Introduceacardexinventory control systemat the CentralWarehouse,andat the
regional andsatellite stores.

5) Introducecomputerizedinventory control systemat the Central Warehouseand,
insofar as this is possible,at marakezandplant storerooms.

6) Assistin developingmaintenancesystemsat the new wastewatertreatmentplants
which arecurrently under construction.

7) Implementandsupervisetraining programs.Training will include:

• Waterandwastewaterplant managementfor engineers.

• Maintenancemanagementfor maintenanceengineers

• Trouble shooting and repairs for different vehicles and equipmentfor
engineersand technicians

• OJT for PM teams

• Skills upgradingfor operatorsandmaintenancepersonnelTrainingwill be
a continuousactivity through the whole durationof any future technical
assistanceproject.

2109/H CHAPTER 6 6-29
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Chapter 7
RECOMMENDED ACTION PLAN

Undertheprojectscopeof work, refinedactionplans,basedon thepreviousEHPActivity Report
No. 11 preparedin September1995, for the transformationof the Authoritiesto achievefinancial
and operationalautonomyare to be provided.

The approachin generatingtheserefined was based on an in-depthreview of the previously
preparedEHP action plans. This review was undertakenbased on the results of the project
activities undertakenduring this phaseof the project.

As a first stepin refining the actionplansto achievefinancial andoperationalautonomythe basic
premisesfor the actionplanpreparedunderthe EHPreportwerereviewedin light of the findings
under this phaseof the project.

It is the consensusof the MontgomeryI-IARZA Teamthat the El-IP report accuratelyestablished:

• The purposeandgoals of the program;
• Activity areas;
• Purposefor transformation;and
• Generalplanof actionsincluding indicatorsfor success.

Completeinformationregardingtheseitemscan be found in Annex 7, EHPActivity ReportNo.
11, Action Plan, Institutional Development fo~Water and WastewaterUtilities in the
Governoratesof Fayoum,Beni SuefandMenya.

What the team has doneis to amplify the activities requiredas a result of the findings of this
phase of the project. The approachfollowed presentswith activities requiredto accomplish
autonomy at the endof eachsectionof the report. This informationwas then summarizedand
input into the time line critical pathmethod chartincludedas Figure 7-1.

It is not the intent of this scheduleto indicate in completedetail every activity which will be
requiredto achievefinancial andoperationalautonomyfor the authorities. Rather,it is meant
to begin to form abaselineactivity planwhich is indicativeof the numberandcomplexityof the
tasks facing the authoritiesin their transformationto autonomy.

There is a tendencyfor organizationsto downplay the complexity of the tasksassociatedwith
periodsof transition. The difficulties that occur duringtheseperiodsof re-organizationshould
not be underestimated.Effective managementis requiredto recognizeboth the strengthsand
weaknessesof the organizationand take the necessarystepsto insure that the transitiontakes
place in a timel: manner ‘

Montgomery-Harza
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Therewill be difficult decisionsfacing the new authoritiesin Minia andBeni Suef Decisions
taken must be basedon sound information and in some casesmust consider the social and
economicissuesfacing the Country as awhole.

The recommendedplan of action is meantto be a guide and should be reviewedandupdated
as required. It waspreparedusinga computerprogramfor projectmanagementcalledMicrosoft
Project A copy of the file can be found on the computerdisks includedin Volume II of the
reportdocument.

Montgomery-Harza
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ActionsRequiredfor Transformation

OrganIzational Development

Appoint Authority Chairman

Nominate Board & issue necesssary decrees

Hold regular Board Meetings

Prepare Organization Chart Including Job Desc .ptions for Key Posts

Comments from COAC

Review organization chart with Chairmali for final Approval

Get Approval of Board for Organization Chart

Identify & establish offices for the use of the Authority

Develop organization chart for total organization

Review existing personnel to determine who is a full time employee

Undertake a Personnel Needs Assessment

Compare number of staff with requirements of the Authority

Board establishes policy regarding surplus staff, training, manpower gaps

Transfer personnel who are full time to the Authority under GOEConditions

Appoint Authority Personnel (Link with Manpower Planning Study)

Establish personnel policies including conditions of service

Manpower Training -

Undertake a training needs assessment (Manpower Planning Study)

Develop a certification program

Develop in house training capabilities

a a a a a a — a a a a a a a a a S a

CtS’eQyoitarsl Wr

-

VI ‘ V2 I ‘(4 y6
112131411 121314r1 121314 1121314 1121314

‘V __

‘V

I I I I I II HHILIIIHII I III IIIHU 11111

Task

I:~- :~ Summa~

RoiledUpProgress

Progress RoiledUpTask i--.:H.~
Miiestone • Rolled Up Milestone <3>

ORGANIZATIONAL DEVELOPMENT
(Sheet 1 of 2)

INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996
Provincial Cites, EgyptMONTGOMERY - HARZA





— — — — — — — — — — — — — — — — — —

C~’e~yptbars1air

I - Vi Y2 Y3 Y4 ‘i’6
TaskName 11213I4 l(2I3(4 1(2(3(4 1I2j3(4 1(2(314

TrainTrainerstoprovidetraining j]’~ --

Developan individuai manpowertraingprogram

Undertakein houseandin countrytrainingof staff .--: :-.:. ~I.:-.-1-I~:

Task

Progress

Milestone

Summary

Roiled UpTask

RolledUp MIlestone (>

Rolled Up Progress

ORGANIZATIONAL DEVELOPMENT
(Sheet2 of 2)

INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996
ProvincialCities, EgyptMONTGOMERY - HARZA



— — — — — — — — — — — — — — — — —



— — — — — — — — — — — — — — — — — — —
CQ\eaypI’Oar~3c~

VI ‘(2 ‘(3 I Y4
I 2 (3 I 4 1 2 3 4 1 21 3( ~ [i I 2(3 4 1

Y6
2 13

-- -----: - : - -: - - -c-:- -

- - - . . - - -- - - - - . - - - -- - --

~

- -

availablein Egypt

I

~ -- - r-~ - - -~-

- ~-: -

::::..~-

—

systemrun concurrentlywith manualsystem

:

- -- -: :: - - ~- -

:
i

capableofa five yearforecast

conjunctionwith budgetingsystems

Governmentbyyear

sustaining

,

-- ~-~: :- -: --

i--i -

:

~

- -- -

~

:

:i~

- :.- .: - - - -- :- - :-i
-:: ~ : -~:-~ --

-.~-~--

--------

Summary

Rolled UpTask

Rolled UpMilestone <T)

MONTGOMERY - HARZA

FINANCE
INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996

Provincial Cities, Egypt

Task

Progress

MIlestone

:~

.

Rolled Up Progress





— — — — — — — — — — — — — — — — S — a
CQ’tqyprbars3 c& -

Task h:.~±~..::~:::~i~.i

Progress

MIlestone

MONTGOMERY - HARZA

Summary

Rolled Up Task

Rolled Up MIlestone C>

VI 1 ‘(2 ‘(3
TaskName 1(2(3(4(1(2(3(41(2(3(4

‘(4 ‘(5
1(2(3(4 1(213(4

Operation& Meintenance - I

Overview existing maintenance systems ,
Developa Strategic Maintenance Program (SMP) - -

Hold training sessions for SMP : :

Develop, for the short term, immediate action plan for repairsas requIred ,

Overview maintenance facilities shared by vanousgovernmental units - -;.. i
t.

Establish procedures for the useof sharedmaintenance facilities :

Reviewelectncal& mechanical lIsts —
- ~-

List recurring maintenance needs

Arrange-supplyand purchaseof recumngmaintenance needs

Implernentroutlrie maintenancepractices based on available funds,equipment and manpower

Replicate-US maintenancesystemIn major installations

Improveendupgrademaintenanceperformanceatthevil~ge& marakezievel,asrequired

Assessequipment &workshop needsinclude new workshopsrequired and rehabilitation of existing workshops

Assessstores requirementsincluding existing facilitiesand newfacilities

Developmsterlaihandllngsystems

Rehabilitate and upgrade existing workshops

Superviseand train personnelIn existing workshopsand maintenance centers

Construct and equip maintenance and store facilitIes, as required. --

Overview computerized 0 & Msystems available in Egypt& in Arabic (Include stores, inventory & purchasing systems)

-- --

- c:.:. -- -~ - -

- - -

(~~-; :, -- - :~

- :~: ~ -:

~- - -.-- :
(.: -- :-:.t- .4

--:j

- : -

- - - :

- -; - -- - ~ -: : -

-- -
-- .; - -- - - --

. (:.~ - -:

-:

II~.: -;

SelectO&Msystem . --:~ - ,

ImplementO&Msystem&tralnpersonneilntheseiectedO&Msystem : ----. -~

Roiled Up Progress

-C>::--!
OPERATIONS AND DEVELOPMENT

INSTITUTIONAL SUPPORTASSISTANCE FOR 1996
ProvincialCities. Egypt



I
I



a a — a a a a a a a a a a a a a — a a

Summary

Rolled Up Task

Rolled Up MIlestone K)

Roiled Up Progress

k:: :. ~-: - .: :C>

REVENUE AND BILLING
COMMERCIAL SYSTEMS

INSTITUTIONAL SUPPORTASSISTANCEFOR1996
Provincial Cites, Egypt

Taakf’Jame
VI ‘(2 ‘(3 ‘(4 ‘(5

1J2J3J4 1(2(314 1121314 1(2(3(4 11213
Commercialand ConsumerSystems - Revenueand Billing

OverviewexistingmetenngandbillIng systems -~

Overviewexistingmetenngsystem , ,

Estimateunaccountedfor water —:

Developrevisedsystemsfor meteringandbillIng. c: V:: -~

Developa separateaccountfor depositof revenuegeneratedby theAuthonty

Estimatepotentialrevenueincreasesfrom implementationof newsystems -9 ,
Overviewexistingcomputerizedbilling andrevenuesystemsin Egypt.

ImplementrevisedbIlling systemIncludeconnection/disconnectionprogram

Implementmetenngprogram

Overviewproblemsof collectionof revenuesfrom commercialandgovemmentconsumers-

Designsystemof collection/accountingfor commercialandgovemmentconsumers.

Implementnewcollectionsystem

::- :-: -- - - - -~

::. : : -~ ::: -- - - - -. -- -

F: ~ - EC:

(- :i :C> : : - - -- : - - -: -; : -:

~. - - -~: :- ~-- -::: :::

I:I~:.ri. ——1.—: : ::::—~~— ~ .~ —_

:~~::~::-:.~

.. ::...—. —

Task

Progress

MIlestone .

MONTGOMERY - HARZA



I
I



a a a a a a a a a a a a a
Cgypc’Oa~33cQ

Summary ~ Rolled Up Progress

Rolled UpTask E.- ___:

Roiled UpMilestone K)

WATER LOSS MANAGEMENT
INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996

Provincial Ci~es,Egypt

TaskName
Water Loss Management (WLM)

‘(1 ‘(2 ‘(3 ‘(4 VS
1(2(3(4 112(314 112(3(4 112(314 11213

I

IdentIfyall sourcesof supply

Comp,Iesystemsinforrnatlon

ldentlfyareas,tobesuveyed

Select, pnori~eareastobesurveyed

- ~:: -~E-~- ~

:;::. : :~:-

:.::~:

Identify water loss managementteams(WLMT) 1~.~ ~

Appoint water loss management staff

Assesstrainingneeds

Establishprocedures,methodologyaridformsto be utilized by WLMT

Assessequipmentneeds

Acquireadditionalnecessaryequipment

Train WLMT in useofequipment,proceduresand methodology

Implement~I~11.fAprogramsin highestpriority areas

Provrdeontl-iejobtrainingIriV’It.1~ltoV’IL.?~l1

ReviewWLM programson aregularbasisandadjustaccordingly

~:E :.:. ~

I~i:.:.::.::.~J4,,

I:.:. ~. :.:i~::~::::~±.::~::. :::
- :~::~::::~:.i~:~:::1~. .~.:-::.

I: :~:~:_ ~ ::..~~ .~:~::::.‘:. .:: ::.:E:IE_~ :::. ~

~ ~

~

Task

Progress

Milestone

- :- --

MONTGOMERY - HARZA





—~ — -- a — a — — a a a — — — —

-

TaskName
VI ‘(2 Y3 ‘(4 Y5

11213(4 1 2 ( 3(4 1(21 31 4 1 L2 I 31 1j2( 3 4 1

Corporate Planning

Developa list of assetsto be transferedto theAuthority

Valuationof assets

Developa plan to transferassetsto theauthority

Transferassetsto theAuthority

Instituteacorportatestrategicplanningunit In eachauthority

C C

~:

• 2111

:

:

~

~

:

~

~

-

- -

~: .~:.E~: :- ~ ::~-: ~: - -:. : :. -

:
:

Designastrategicplanningsystem :

Undertaketrainingin strategicplanning

Impierrientfive yearstrategicplanning .~:i~—::~~::::_•~.. —-

-;_ :1 :~ -K:

Task

Progress

MIlestone

CORPORATE PLANNING
INSTITUTIONAL SUPPORT ASSISTANCE FOR 1996

Provincial Cities, Egypt

I.: ,~. ;-..:-E :~. ~ Summary

Roiled Up Task

Roiled Up Progress

~ :. ~. -:

• Rolled Up Milestone <>

MONTGOMERY - HARZA



I


