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Sumnary

Review of the Urban Water and Wastewater Sector in Egypt:
Findings and Recommendations
for USAID - Financed Programs

AID and the GOE have made substantial investments in the water
and wastewater sector. Since 1978 AID has committed more than US $1
billion in support of projects to rehabilitate and expand existing
systems in Cairo. Alexandria, the Canal Cities of Ismailia, Port
Said and Suez, and the Provincial Cities of Fayoum, Beni Suef and El
Minyia. GOE investments in the sector have increased dramatically
over the last two decades. increasing fran L.E. 93.2 million in the
1960's to L.E. 620.9 million in the 1970's. In the current five
year plan (1982/83-1986/87), the GOE has earmarked L.E. 3.4 billion
(with facilities) for investment. This current level of investment
is approximately five t~s the amount spent in the previous two
decades, not adjusted for inflation.

These investments (1) reflect the high degree of AID and GOE
i~terest in improving conditions in the sector, and (2) have had a
significant effect on rehabilitating, upgrading and expanding
physical works in the project cities. Since many of the AID
investments have financed projects that are about to "come on line,"
the Office of Urban Administration and Development (UAD) of the
,United States Agency for International Development (USAID),
requested a review and assessment of selected urban water and
wastewater systems, and the agencies and organizations responsible
for implementation and operation of the systems.

This review was conducted between February 6 and March 15, 1985,
and (1) assessed the 'capacity of the GOE organizations in the sector
to operate and maintain the physical works and ~2) suggested
measures that could be employed to enhance organizational
effectiveness. .

The findings and recannendations that appear below, and are
documented in Chapters 1 through 5 of the report that follows, were
reviewed with Mr. Ali el Hakim, Unde~secretary for Public Utilities
of the ~linistry of Housing and Public Utilities, and Mr. Hazem E1
Abd, Chairman of the National Organization for Potable Water and
Sanitary Drainage (NOPWASD) on March 13, 1985. .

,t
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OUr ing the meetings held to review the Findings and
Recommendations, there was general agr€'ement that the material was a
largely accurate reflection of conditions in the urban water and
wast€'water sector, and that roost of the r@comnendations were
appropriate. Mr. Ali el Hakim and Chaimran El Abd emphasized the
obj~tives of the Government of Egypt in the sector, and suggested
that it was imPf'rative to strengthen the coordinating, supervisory,
training and regulating roles of NOPNASD. It was noted that a
strong leadership role for NOPWASD was not inconsistent with the

.Government of Egypt's decentralization policy, as long as this
leadership was linked closely with tl}e autonomy of the operating
agencies at the local and provincial levels.

In addition to urging the development.of NOPWASD, the officials
rf'quest€'d AID assistance in (1) op€'rations and maintenance training,
(2) the development of improved revenue syst€'lIlS, and (3) defining a
"phasedII approach to mepting the existing GOE technical standards
and legal mandates .pertaining to the design, constructi.on and
operation of the physical works.

'!he Findings and Recorrmendations of the Team follow•

. Chapter 1: Managpment Cap:ibility and Institutional Develofment

Findings

Organizations rpsponsible for designing and building capital
projf'Cts, as well as thosp responsible for opprating and maintaining
existing and plannf>d water supply and sewerage systems, are too
oft€'n Wf"ak and inp-ffectivf'. This is a key constraint to improving
service delivery. Contributing factors are: non-responsive,
non-directive managf'..ment systp.ms: insufficient trained and dedicated
management and tf'Chnical staff: and, poor construction management
and operations and maintenance (O&M) practices.

Donor efforts to address these constraints by financing studies
and attaching management advisors to implementing organizations have
met with mixed success. Consultants who saw their function as .
surrogate project manager(s) for foreign assisted activities have
fared bettet: than those who issued prescriptive reports recomnending
structural and staffing changes.

The on-going dialogue between the donor community (principally
the Agency for International Development, AID) and the GOE has
produced an agrep..ment in principle to carry out institutional and
financial reforms considered essential to ensuring the
sustainability of AID's and the GOE's sizeable investment in the
sector.
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Despit~ the cumulative positive effect of the policy dialogue
and manage~nt advisory services, a nUmber of key constraints to
improving rnanage.m~nt capability remain, including: GOE personnel
policies (guaranteed ~.mployment and compensation practices) which
result in over~mploymEmt, on the one hand, and a lack of trained
managers and technical personnel, on the other; insufficient
oPerational and financial autonomy; and in~ff~tive coordination
be~en national and local organizations with regard to planning,
impleJIlentation, and operations.

Planned approaches to ameliorating these constraints include:
providing institutional development assistance through the
Institutional and Human RP-source Developm~nt (IHRD Project); direct
expatriate assistance for 0 and M; managE"ment advisory services
and/or twinning r~lationships for operating agencies, and greater
autonomy for operating agencies.

Recommendations

AID should continue its current. dual approach to strength~ning

sector rnanage~nt capabilities -- through continued policy dialogue
and the provision of manag~~nt/technicaladvisory services.

AID shoulct re-consider som~ MPmorandum of Understanding (MOU)
objectives -- for example, those calling for autonomy and .
construction management -- and modify others to refl~t the curr~nt

status of its thinking with regard to n~eded institutional and "
financial reforms. In order to move discussions beyond agreeffiPnt in
principle to MOU objectives, AID should continue a parallel dialogue
with local leaders, ~specially the Cairo General Organization for
Sanitary Drainage (CGOSD); who will be r~sponsible for operatihg and
maintaining the bulk of AID-financed system improv~ments.

" Whil~ the objective of past and on-going managemE"nt advisory
services contracts -- to make sector organizations more effective
remains valid, the approach taken. has too often been prescriptive
and not conduciv~ to institutional developnent. To improve the
prospects that rnanagem~nt advisory assistance will be accepted by
Egyptian leaders, AID should understand that the problem is one of
organizational dE"velopment, not enginee.ring. 'Ibis has implications
for th~ mix of skills required to deliver such assistance
successfully.

To improve organizational effectiveness, management assistance"
is required at all levels. At the national lev~l, NOPWASD is the
best hope for serving a variety of essential functions, including
coordination of organizational operations and sector databases, .
regulation, development of curriCUla, settioj of standards. Since
the skills .required to manage construction at the provincial and
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.! ..

local levels are lacking, N~'lASO should also retain responsibility
for the design and construction of infrastructure. AID's lHRD
project should recognize the multiple roles }?E'!rformP-d by NOPWASO and
tailor assistance accordingly•

While greatex autono~ of local organizations does not appear
justified for system development and expansion, more independent
organizations have a greate~ likelihood of bP.coming effective
o}?E'!rators. This will require building institutional 0 and M
capabilities at the local level.

Since Egyptian lp-aders do not recognize manage..mp-nt as a science·
or technical specialty to be approachP-d like other assistance (e.g,
enginep-ring services), the potential outputs of management
assistance are not widely appreciatP-d. This situation may argue for
providing manageffiE'nt ae:wice indirectly in the future. '!he most
obvious opportunity is to include assistance directP-d at improving
manage>rnent capabilities in the anticipatP-d p-xpatriatp- 0 and M
assistance contracts for which GOE demand is high.

O1apter 2: Training and Human Resource OP-velopment

Findings

Past efforts by the Architect and Engineering (A&E) firms have
dE"lIlOnstratP-d limited successful training. 1-1ost training has been

. conducte>d as one>-shot efforts; training capability has not beP.n
transfered to Egyptians. At present, it is doubtful that these
firms will be able> to transfex skills effectiY'ely without
complementing existing professional skills with specializP-d training
assistance.·

Skill levels in water and wastewater systems are low. Entry
require.ments and staff selection procP-dures lack performance
cri~ria; this is particularly true of staff at the operations and
maintenance level where most employ~s cannot read or write. For
engineers, training in sanitary engineering is limitP-d in Egypt.

Current training syste..ms and local capability for training
delivery are fragmented in the sector. Resources for training exist
in bits and piecE'S but they are not organi~P-d nor directP-d to
achieve sectoral goals and to meet sectoral neP-ds. '!here is no
apparent dialogue between sector institutions and technical schools,
universities, and institutes which could meet some needs. Training
efforts are severely limited by Pervasive management deficiencies,
poor compensation practices and low e..rnployee motivation. Egyptian
agencies lack an understanding of what training is and what it can
do.

- iv -



Recormn~ndations

Immediate trainifY:3 is needed in operations and maintenance for
th~ staff of the faciliti~s coming on line. AID 9hould involve
existing ME firms (combined with trainifY:3 sp~ialists) in this
activity. In addition, AID should facilitate the GOE ~ffort to
coordinat~ and focus traini~ resources. Expatriate train~rs should
be paired with identified Egyptian counterparts to develop trainifY:3
systf'..rn5 and to build local capacity to train on an 0fY:30ing basis.
Given the anticipated long-term training requirf'Jnents in the sector.
the developme:ont of traini~ systems and local capability needs to be
emphasized. No opportunity should be lost to lay the foundation for
sustainability.

There is an immediate need to develop successful skill transfer
and training approaches/models in the sector.. Current efforts in
the energy sector and others should be explored to ascertain if
culturally relevant trainifY:3 approaches have been developed for
higher level t~hnical skills. Basic vocational trainifY:3 approaches
appear to be working in home building butthf's~ methods appear to
have limited applicability to complex problf'm solving· and t~~nical

operations in water and wastewater.

To ensure that newly compl~t~ or rehabilitated works are
startf'd-up and operated eff~tively, AID should rP-qU~st f'xpatriate
firms to join with local Egyptian firms to provid~ dir~ct O&M
assistance and to train the staff of treatment plants and pump
stations. '!he ~xpatriate O~\1 contracts should tun concurrf'ntly with
programs to train local staff and should be phas~d out as local
staff increase their capacity to take over the works. Thf'se
operations and maintenance assistanqe contracts should f'mphasize
opera tor trainirY:3. '!he efforts of existing ME contractors to train
operators should clearly be labeled "training" and coordinated with
the IHRD proj~t.

AID's IHRD Projpct should be one mechanism for ·strefY:3thening the
capacity of NOPWASD to coordinate.training facilities and resources
and to standardize the development of curricula and trainifY:3 aids.

Chapter 3: Financing Project Completion and Sustainability

Findir!Js

There have been major disparities between cost projections and
actual costs. These disparities have required mid-course project
re-design as well as fundifY:3 increases.

There is a shortfall between available proj~t funds and the
finaocial requirements of potential projects. While GOE commitments
have increased over the last two decades, capital funding for the
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sector is uncoordinated. Donor participation in the individual
capital projects of the sector do~s not appear in the annual budget,
other than as a block provision.

It is iropera tive to "get a handle" on and to distiNJuish between
"operations" and "maintenance" costs. However, there are no good
sources of information on what O&M expenditures should be. EXisting
budget data are of limited use, and estimating O&M costs as a
percentage of capital cost is not a satisfactory method. GOE
efforts to estimate the recurrent cost require..ments of the physical
systems have been limited to recording past expenditures, rather
than focused on attempting to define manpower, materials and .
equipment needed for the facilities involved.

The current GOE tariff proposal represents significant progress
toward achieving sector goals. Still, revenue syste..m5 need major
upgrading to attain the level of revenues expected from passage of
the new tar i ff •

Recorrmendations

Disparities between AID cost projections and actual costs have
decreased as experience increases in the sector. Still, AID should
work with the GOE to establish a sectorwide cost monitoring and
updating program, as well as standard cost escalation procedures and
rates for A&E firms. . ..

In conjunction with the GOE, AID should support efforts underway
in the MHPU to develop a budgeting "forum" for the sector through
/JCPti, and to incorporate donor funding for individual projects in
Chapter 3 of the annual budgets, or' another appropriate sumrngry
document. '!his practice would be a first stE='p toward linkiNJ
planning and budgeting practices in the sector.

AID needs "hard" data on actual O&M requirements to pursue its
objective of sustainability. Since only limited data· are .
available, AID should assist the GOE in buildirg databases.

AID should support the GOE's current tariff proPosals but pursue
modifications that include: (1) providing "lifeline" rates at
lOwest domestic consumption levels; (2) making greater use of
opportunities for cross-subsidization; (3) allowing some local
initiative and fle~ibility within the confines of national
policy; (4) emphasiziNJ ability to pay/affordability in lieu of O&M
coverage in setting targets (affordability probably has been
un:lerestimated), and (5). establishing a differential wastewater
surcharge for toxic industrial wastes that are high enough to
provide an incentive for effluent improvement projects.
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01apte.r, 4: Syste..ffi Design, Construction and OpP.ration

Findings

With very few exceptions, most of the facilities in the sector
are in very poor condition. Wastewater treatment works and PLUllP
stations are in particularly poor shape and, at the sites visited in
cairo, Alexandria, Fayoum and the canal Cities, there is not a
single wastewater treatment plant that is operatiIlj at even minimum
levels of acceptability.

EXamination of the AID-supported projects under construction
suggests that progress is reasonably in line with current
expectations but, in some cases, key components of the syste..ffi may
not be completP.d at the same time. To the degree that this will
prevent us contractors from testin; their equiproont, this could have
the potential for causing major disputes. This is especially true
for some of the work in Alexandria. GOE and AID bureaucratic
procedures, weaknesses in institutional and managerial structures
and, in some instances, local contracting practices have contributed
to the delays.

For a number of reasons, certain critical components of the
systews r~in unfundPd, e.g. upgrading of the cairo distribution
system, interim and longer-term treatmPnt of Ismailia wastewater,
treat::roont and disposal of Alexandria wastewater, as well as nearly
US$ 1 billion of work on cairo's East Bank.

Review of the work perforrnro by local and e-xpatriate contractors
'suggests that the performance of Egyptian public sector companies
has been less than satisfactory, either in quality of work or in
meeting time schedules, for a variety of reasons -
under-capitalization, lack of construction manage~nt experience,
inexperience on projects designed in the detail customary in the
western,world, inadequate supervision, and over-extension in a
Period of booming construction in Egypt. 'Ibis has led AID to
substitute expatriate construction firms for local contractors,
an exPensive way to address the proble..m.

The imminent completion of the first construction phase of
AID-funded projects requires a careful consideration of the sector's
ability to operate and maintain the new works adequately. This
examination is im~rative in light of the fact that (1) existing
facilities and systems are in disrepair and (2) current operations
and maintenance practices are deficient. Failure 'to develop the
capability of Egyptian personnel to operate new works on a sustained
and satisfactory basis could soon render some, if not most, of the
new works ineffective.
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Estimates of the O&M costs associatPd with the first stage
works, developed in the master plans which precedPd the design and
construction of these works, are obsolete. Accurate and
comprehensive O&M costs are urgently needed because the proposed
national tariff is based on recovering a certain percentage of these
costs. In addition, reliable estimates of the O&M costs are
requirfld as a critical input to the decision regarding level of
wastewater treatment.

Rf>comrnendations

To ensure that AID and GOE-financed components of the SYStfl.ms
are complflted on a timely and coordinated basis, the GOE should'
continue to monitor and identify (1) the most cri tical unfunded
components of the systems in order of priority, (2) estimate the
cost of completiI19 the systems, and (3) assess the consequences if
the systems are not completed.

AID should review measures· to ensure that expatriate A&E firms
take steps to enhance the construction and O&M capacities of their
priva~ sector Egyptian partners. .

In cooperation with other donors, the GOE should annually
update the recurrent costs, as well as the manageffiflnt and training
implications, of the systflJ1lS under construction and proposed in the
futurfl. ObtainiI19 information relevant to making decisions on
current and future technology choices, especially those pertaining
to trf'at:1TR.nt, should be a kfly Objective of the findings.

The GOE should review and modify its position on the mandatfld
level of wastewat€'r treatment (currently secondary), and endorse
treabnent technologi€'s that are more closely related to the
operating capacity of the local utilities. (Note. AID shoul,.d keep
in mind that while collection/distribution SYStfl~ are not ea~ily
identifiable physical projects, their failure to operate effectively
does not present the foreign policy fl.mbarrassrnent associated with a
large, inoperable water or' wastflwater treatment plant.) In
addition, the GOE should consider phasing treatment facilities. The
first focus should be on primary systfl.ms: secondary systems would
follow as funds become available and institutional capabilities
improve.
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O1aptp-! 5: Estimati~ Beneficiaries Served, Assessin=J Ability
to Pay and Systems'Impact

Findings

Estimates. of the beneficiaries to be served by the AID-financed
projects have been framed to determine the loads which the physical
systems have to carry. '!he methods utilized for estimatin=J
populations vary considerably. In addition, the estimates reflect
only the aggregate populations that are or will be puttin=J dp.mands
on the system. In the master plans and project planniD3 documents
there is no analysis of the composition of the population and, since
the design is not tied to census tracts or other GO~ units of
rreasureIrent, socio-economic data on the populations served are
largely unavailable. .

Since the systp~ are in the centers of cities, an incomplete
analysis of the beneficiaries suggests that each system is serving
populations with a greater ability to pay for services than the
residents of the unsewered (and/or unserved) areas who are not
connected to the public water and wastewater systems but pay a high
percentage of household income for these services.

While water and wastewatp~ systPJnS contribute to better public
hpalth, it is not easy to associate reduction in mortality and
morbidity indicators, if any, with efforts undprway to improve urban
watE"r and wastewater systPlTIs. The linkage between good hpalth and
these systpITlS is cD.1\plex. Rigorous studies would have to be
dE"signed and conducted before any health impacts could be ffiE"asured.
Efforts to establish causality elsewhe~e have not been conclusive.

RecorrmP.ndations

The unit of analysis used for estimati~ populations .to be
served by the water and wastewater sy~teJnS should be comparable with
those used by other GOE agencies, CAPMAS. 'Ibis approach would
ensure easy updating of master plans when new census data become
available.

The GOE should take stE"PS to collect more precise data on per
capita consumption of water. This information, obtainable through
selpcted meter iIB, is required to ensure that the systems designed
and built are closely related to the projected dplTIands of the
populations and the resources of the GOE.

The GOE should take steps to assess the ability to pay of the
populations currently served by the system. . Since one of the
objectives of pr:ojectS undE"rway and proposed is to raise revenue
sufficient to cover operations and maintenance costs at a minimum,
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the GOE should survey a sample of current beneficiaries, as well as
those unserved, to obtain more information on "ability" and
"willingness" to pay for services•• Such a survey is likely to show
that signficant tariff increases are warranted and can be
implPJnented without political risk.

Coupled with other interventions, eliminating wastewater
flooding could lead to improvements in health status; alone,
howf>ver, it is not likely to produce measurable improvp..ments in the
rates of infant and child morbidity and mortality. If the ooE wants
to enhance the impact of investments in the physical works, public
awareness ~.paigns designed to educate the .public on proper
practices in (1) the collection, transport and storage of water, (2)
use of the wastewater systPJn, and (3) solid waste collection and
disposal should be irnplp~nted.
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Introduction

At the reqJest of the Office of Urban Admdnistration and
Development (UAD) of USAID/Cairo, a review and assessment of
selected urban water and wastewater systems, and the agencies and
organizations responsible for the implementation and operation of
the systems, was conducted in the period February 6 to March 15,
1985.

Purpose of the Revi~w. The review had four principal objectives:

1. to chart the progress achieved in four projects financed by
AID, namely, Cairo Water Supply, Cairo Sewerage, Alexandria
Wastewater and Canal Cities Water and Wastewater;

2. to assess the status of operations of agencies responsible
for managing the urban water and wastewater systems, and the degree
to which these agencies are functioning efficiently in the sector;

3. to review the areas of management and institutional
development, training/human resource.development, finance,
engineering and beneficiaries, and articulate the issues that need
to be addressed to ensure that urban water and wastewater facilities
and systems operate effectively and co~tinuously, and

4. to formulate recommendations useful to both AID and the GOE
that (i) reflect a common understanding of the iss~es in the sector

·and a common approach to dealing with them, and (ii) define the
measures needed to complete and sustain current projects.

USAID Projects Reviewed. One of the original objectives was to
review the status of activities in four AID-financed projects: Cairo
Water and Cairo Wastewater, Alexandria Wastewater, and Canal Cities
Water and Sewerage. However, in the course of conducting the review
it was determined that it would not be possible to measure the
progress achieved against anticipated results. Since baseline data
and other resources required to conduct a rigorous assessment were
not available, the team examined the projects underway, and the
institutions charged with their linplernentation, with an eye toward
identifying factors constraining successful execution and
facilitating long-term sustainability. Although the team gave
special attention to the AID-financed urban water and wastewater
projects -- an invesbnent in excess of US$l billion, elements. of
other donor-financed projects were reviewed as well, principally the
World Bank's Alexandria Water and Beheira ~~ater Authority Projects
and Provincial Cities. (Annexes A through D of Chapter 4 are brief
status reports on Cairo Wastewater, Cairo ~vater, Alexandria
Wastewater and the Canal Cities.)
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Water and Wastewater Organizations in EgyPt.· Since AID-financed
projects are close to completion in several locations in Egypt, and
USAID/Cairo is seeking assurances that the newly-built or
rehabilitated water and wastewater systems will be operated and
maintained properly, the Team placed special emphasis on reviewing
the structure, capacities and objectives of the organizations in the
sector. Some of these organizations have national scope, e.g.
NOP~vASD; .others operate only in one location, e.g. CGOSD.

The Cairo Wastewater Organization (CWO), established in 1981,
plans, designs and co~structs foreign-funded wastewater projects in
Greater Cairo.

The General Organization for Greater Cairo Water Supply
(~vS), set up in 1979, plans, designs, constructs, operates and
maintains water supply systems in Cairo.

The Cairo General Organ~zation for Sanitary Drainage (CGOSD),
organized in 1981, operates and maintains the wastewater program in
the Greater Cairo area.

The Alexandria General Organization for Sanitary Drainage
(AGOSD), set up in 1979, is responsible for planning, developing,

. operating and maintaining all wastewater projects in the Alexandria
Governorate. .

The Alexandria Water General Authority (AWGA), originally
organized by the British as a private sector company, plans,
develops, operates and maintains all water supply activities in the
Alexandria governorate.

The Suez Canal Authority (SCA) is responsible for developing,
designing, constructing, operating and maintaining water supply
systems in the Canal Cities.

The National Organization for Potable Water and Sanitary
Drainage (~OPWASD), established in 1981, is responsible for capital
projects in water and wastewater in the provincial cities and
wastewater projects in the Canal Cities.

Operations and maintenance of the other urban water and
wastewater systems is the responsibility of local public works
departments. Financing comes from the budgets of the governorates.
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Team Composition. Team members and their institutional affiliation
are listed below according to area of responsibility.

1. Management Capability and Institutional Development
John B. Tamaro, Research Triangle Institute, (Team leader)
MOnica K. Sinding, AID/Near East Bureau/Project

Development
Tarek Selim, USAID/Cairo

2. Training and Human Resource Development
Daniel B. Edwards, Training Resources Group

,Joy Pollock, USAID/Cairo

3. Financing Project Completion and Sustainability
James S. Baker, Independent Consultant

4. Physical Works: Design, Construction and Operation
Donald E. Cullivan, Independent Consultant
MOunir S. Neamatalla,Envirorunental Quality Intrl
Nabil Saba, USAID/Cairb
Medhat Wissa, USAID/Cairo

5. Estimating Beneficiaries Served, Assessing Ability to Pay
and Systems Impact

Sherif El-Hakim, Sherif EI-Hakim &Associates
Mahmoud Hussein, Sherif EI-Hakim &Associates
MOna El-Shafei, USAID/Cairo
Kaz Kawata, USAID/Near East Bureau

Those listed made written contribution to the sector review.
Many others provided material and reviewed the findings, and
assisted in defining both the scope of work and the issues of
central concern to AID and the GOE. The team wishes to express its
appreciation to Michael Croston and Bill Rappold of T~~, Tarek
Selim of USAID!Cairo and Leo St. Michel of WASH for their interest
and invaluable assistanGe.

Review Methodology. The team's findings and recommendations are
based on a thorough review and analysis of the documents listed in
the bibliography, and the information obtained during interviews and
site visits. The individuals interviewed and the locations visited
by the team are listed in Appendix 1.1

Chapter Sequence. The report places primary emphasis on issues
related to project sustainability. Since the GOE is responsible for
operating and maintaining the AID-financed systems, as well as other
donor-financed programs in the water and wastewater sector, the
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first chapter discusses the capabilities of the organizations and
recOITLiends steps necessary to improve operational capacity. The
chapter on training and human resource development reviews existing
training efforts and outlines measures to enhance the performance of
the ~Bnagers and staff of the utilities. .

Chapter three concludes that the GOE must improve its level of
infor.mation on the financial requirements for operations and
maintenance in the sector. Chapter four comments on the quality and
completeness of construction, documents unfunded components of the
systens, and suggests that the GOE look very closely at the
implications of mandating secondary "treatment for wastewater. The
final chapter exa~ines in cursory fashion the methods employed to
estimate the beneficiaries to be served by proposed water and
wastewater designs, and suggests that current projects serve
residents who can afford to pay more for water and wastewater
services.
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Appendix 1.1

Organizations Visited, Individuals Interviewed
By Water and Wastewater Review Team

February 6 - ~~rch 15, 1985

Ministry of Housing and Public Utilities (MHPU)
Ahmed Fouad El Gohary, First Undersecretary
Ali Hussein El Haklin, Undersecretary for Public Utilities

Advisory Committee for Public Utilities
Abdel Moneim Ashmawy .

Ninistry of Development, New Coomunities and Land Reclamation

Training Organizatjon of the Ministry of Housing and
Reconstruction (TQ~HAR)

Said Abd El Kader, President
Ali Abdel Fattah Nawaito, Undersecretary of State,

Training Sector.
Hassan E1 Sahhar, General Manager for Training

Tippetts-Abbett-~lcCarthy-Stratton (TAMS), advisors
Peter Jolowicz, Project Manager
Alfred H. Ashworth, ~illnicipal Engineer
William Rappold, Training Advisor
Michael Croston, Finance and Management Advisory

National Organization for Potable Water and Sanitary Drainage
(NOPWASD)

General Hazem E1 Abd, Chairman
Magd Abdel Rehim, Deputy Chairman (retired)
Hattlin, Finance ~~nager

Youssef Hannah, Head - Research and Studies (retired)
Michel Elias, Head, Training

Central Agency for Organization and Administration
Hassan Tawfik, .Chairman .
Beheza Helmi, General Manager - Foreign Relations

Alexandria Water General Authority (AWGA)
~phamed A. Marzouk, Chairman
Youssef Naguib Iskaros, General Manager - Projects
Victor Tawfik Bishay, General Manager - Planning

Alexandria General 'Organiation for Sanitary Drainage (AGOSD)
t1)ustafa El Nekhely, Chairman
Mohamed Harfoush, Director - Financial Affairs
Ali El Mallatvny, Director - Foreign Liaison
~~her Abdel Aziz, Director - Design and Planning
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Consultants/Contractors
1. Wastewater Consulting Group (WWCG)

Fred Harem; Project Manager
Vernon D. Thompson, Director - Construction
Warren H. Rockwell
Dale L. King, Operations Coordinator
A. Sarni Abd El Kawi
George Edwards, Claims Officer

2. Camp, Dresser and McKee (COM)
George Beckford, Project Manager
Lenny Gutierrez

3. Perini Construction Corporation
Frank Murray, Chief of Party

USAID/Alexandria
.Maurice Bishy, Representative

General Organization for Greater Cairo Water Supply (GOGavS)
Hussein Talaat Eid, Chairman

Consultants/Contractors
1. James H. Montganery

Norman G. Hixson, Vice President
John R. Sproat, Jr. Principal Engineer

2. Howard Harbert Jones
John D. Greene, Project Manager (Rod El Farag)

3. ES-Parsons
William McGinnis, Chief of Party
Ian Wilson, Construction Superviser

Greater Cairo Organization for Sanitary Drainage (CGOSD)
Attala Safwat, Chairman

Cairo Wastewater Organization (CWO)
General Engineer, Galal Zaki, Chairman
MJhamed AWel Halim, Director - Planning
Mohamed Hefnawy, Manager - Financial Affairs
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Consultants/Contractors
1. Al'fBRIC

Willis Skinner, Project Manager
Jeremy Goad, Deputy Project Manager
John Grimes, Technical Coordinator
Roger Wood, Chief Engineer
Thomas D. Hall, Chief Engineer
Charles Dragga, Training
Matthe~'l Antil, Training
Robert \-lcndt, Training
Paul Howard, Unsewered Areas

2. British t-later International (BWI)
Keith Fox, Financial Advisor
John Hall, Financial Advisor

Beheira Water Company (B\VC)
Taher Hafaz Allah, Chairman
Sayed Abel A~iz, ~~nager - Distribution
Ali Rifaat Alzokm, Director of Training

Consultants
1. Binnie-Taylor

Riley

World Bank Mission
Peter Ware, Division Chief - EMENA
furio Zelaya, \.Jater and Hastewater Projects

Suez CanAl Authority - Ismailia
Mohamed Bahaa El Din, Director - Public Works Department .
Mohamed Hussein Fahmy, Chief Engineer - Public Works'

Consultants/Contractors
1•. Canal Cities Consultants

Russell C. Holt, Project Director
Robert I. McDormand, Project Engineer
Papken V. Janjigiah, Construction ~~nager

Terry Driscol, Training Advisory
Knut Platau, Engineer .

2. Harbert Jones
Robert Slaughter, Chief of Party

I
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Ismailia Public Works Department - Wastewater
Engineer Ferris
Engineer Magda

Provincial Cities - Fayoum City Council
Ibrahim Mosa Ibrahim, Deputy Chairman
Ah~ed El Badwey, Utilities Chief Engineer

Consultants/Contractors
1. Wilbur Smith and Associates

Robert Harbison, Chief of Party
Eng. Samir Sayed, Training
Dr. Ahmed Sabri, Training
John Thompson, 'Resident Advisor, Fayoum
Eng. Garib Sawi, Resident Engineer, Fayoum

High Institute of Public Health - Alexandria University
Dr. SCElia Galal

WHO Assessment Team
Tharwat M. Saleh,' Project Director
Flemming Heeg?ard, HRD Consultant
Maurice Porter, Engineering Consultant

National Control of Diarrhea Diseases Project
Norbert Hirschhorn, M.D. Chief of Party
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Chapter 1 .
Management Capability and Institutional Development

A. Background

A key constraint to developing water and wastewater systems in
Egypt is the \veakness and ineffectiveness of the organizations
responsible for designing and building capital projects, and for
operating existing and planned water supply and sewerage systems.
This observation has been made in numerous consultant reports, as
well as the USAID Sector Assessment (1983) and the World Bank Sector
Memorandum (January 13, 1984).

This review, along with other reports and studies on facilities
design and construction, systems operation and maintenance, and
management structure, documents three critical problems: (1) weak
and non-responsive, non-directive management systems, (2) the
absence of an adequate supply of trained and dedicated management
and technical staff, and (3) poor construction management and
operation and ~Eintenance practices.

Failure to address deficiencies in the operational quality and
content of national and local systems is attributed to:

(1) GOE personnel policies that produce overstaffing and poor
performance in the water and wastewater sector;

(2) GOE subsidy practices that fix tariffs at levels
insufficient to cover operations and maintenance costs of

. utilities; and

(3) GOE organizational policies that restrict the degree of
authority of local organizations.

In large part, organizations in the ector have not performed
adequately because government policies and practices militate
against effective management.

1. Capacity of National and Local Organizations to Plan Capital
Pro·ects. Contract for and Su ervise Construction. AID's large,
p ase inves~ent in tne sector as een targeted on rehabilitating
and expanding existing systems in Cairo, Alexandria, the Canal
Cities of Suez, Ismailia and Port Said, and more recently the
Provincial Cities of Fayoum, Beni Suef and El Minya. At certain of
these sites, funds are or will be sufficient to address water
production and distribution, and tvastewater treatment.
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Executing the work generated by these investments has challenged
the capacities of responsible national and local authorities. In
general, the agencies responsible for developing and executing
capital projects lack experience in project planning, contracting
and construction management.

Project Planning. Although the organizations responsible for
capital development have project planning departments, their
p,lanning capacity is very weak and ineffective. Most utilize a
'committee approach" to project planning, rather than delegate

authority to a specific department. Planning responsibility is
scattered among several line managers. Technical decisions are
commonly made by consensus at the highest levels of the organization.

Managers up and down the line deal with major and minor matters
but, at the same time, are reluctant to delegate or accept full
responsibility for any decision. Too often, experienced managers,
who can define the key functions and objectives of the organization,
are largely unavailable. In addition, personnel with the
experience needed to monitor execution are in very short supply.
Operationally, the absence of effective project planning delays
decision-making, as well as the tate of projectlinplernentation.

Contracting Practices. The contracting practices employed by
the agencies of the Government of Egypt have a significant effect on
the quality of the work performed, and the manner in which it is
conducted.

The fact that in this sector both the utilities and the public
sector contractors operate under the aegis of the same ministry
creates a relationship of conflicting loyalties between the
parties. This may explain the apparent difference in the degree of
control that the water and wastewater utilities have over private
and public se~tor Egyptian companies contracted to execute capital
develo~~ent projects. As a result, private sector companies seem to
produce work of higher quality in a shorter period of time than the
public sector companies.

Yet, the national government has developed financial and
administrative policies which favor public sector companies, and the
GOE has a direct stake in their viability. This reality llinits the
freedom of sector organization's to choose private over public
sector companies and to supervise them effectively.
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Construction Management. The concensus approach to project
planning spills over into construction management practices. While
most organizations responsible for capital projects have an
implementation unit, the management of project activities is

~ generally fragmented. Lines of authority are confused and there are
. no well-defined procedures for supervising the construction program.

Furthe~Dre, too often supervisory personnel at the construction
sites are. young, inexperienced engineers unfamiliar with
construction management and without authority to make changes in
work procedures or construction practices, or require compliance
with plans and specifications. In addition, since most of these
engineers are largely unsupervised by senior level personnel, all
matters pertaining to construction must be referred to a higher
authority for resolution. This management practice produces delays
in construction and ultimate.l,.y increases the cost of the completed
system. '

2. Capacity of the National/Local Or anizations to 0 erate and
Maintain \Jater and hlastewater Systems. T e Operations an
Maintenanse Departments of the agencies responsible for water supply
and wastewater collection and treatment are commonly divided in two
divisions: (1) water or wastewater treatment plants, and (2)
collection or distribution networks. .

The water treatment plants are generally better operated than
the waste~Jatertreatment plants. There appear to be few formal or
infoDmal procedures, however, for operating any water treatment
plants. Water quality testing for example, is done sporadically at
most plants, sometimes only once a day, and procedures for
clarifying the water or metering its production are carried out
haphazardly.

Few, if any, wastewater treatment plants in Egypt are operating
properly. Iri some cases, it appears that the waste~vater completely
by-passes the plant (e.g. Alexandria East Treatment Plant); in other
cases, the wastewater appears to course through the plant's
structure without receiving any significant degree of treatment
(e.g., Ismailia Abu Atwa Wastewater treatment plant). In still
others, the portion of the wastewater that receives any treatment
(e.g. Cairo/Zenein and Fayoum Wastewater Treatment Plants) is mixed
with untreated sewage when it exits the plant.
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Maintenance requirements for the water distribution system are
less rigorous than those of the wastewater system. Still, inspite
of the difference in operational requirements, both systems suffer
from the same deficiencies.

In general, there are no formal systems and procedures for
maintenance ~vhich might best be teLlIled "emergency maintenance".
Indeed, it is the efforts of a few dedicated operators and managers,
rather than established procedures, that keep the systems
functioning. Moreover, given the little training, low salaries and
the absence of financial and material support, as well as the large
and increasing demands on the systems, the work accomplished by the
maintenance cre~'1S of the utilities., e.g., pump station operators and
sewer cleaners, is commendable. Still, without a systematic
approach to operations and maintenance, heroic efforts will only
keep the networks operational for a limited period of time.

B. Discussion

1. The Contribution of Past and On-going Attemrts to Enhance
Capacity. Tne original Project Papers for AID-inanced sector
projects acknowledged the need to enhance institutional capabilities
to manage the construction phase of the program, as well as to
operate and maintain the completed facilities. However, in the rush
to obligate funds and initiate design and construction, it was
decided that the analysis required to design institutional
development programs ~vould be undertaken simultaneously with the
launch of the design/construction phases of the projects.

To the degree that certain financial and institutional
requirements were understooq -- e.g. the need for revenue generation
through some form of tariffs, strong implementing agencies, and
trained manpower, these were addressed in covenants in the project
agreements. For instance, covenants in the 1977 agreement for the

=Cairo Water Project included the general requirement that GOGCWS
review and discuss tvith AID the recommendations of·the management
and tariff cousultant and the more specific requirement to establish
a training program for management and administration, and a
financial plan, based on user charges for water sufficient for



- 13 -

GCGa~s to generate adequate revenues to cover, at a mlnllnum,
operation and maintenance expenses, debt service and/or real
depreciation allowances. Also by way of example, ~he amended Canal
Cities Water and Sewerage Project (1983) required the GOE and
NOPWASD to provide, at six month intervals, plans for the
introduction of wastewater tariffs that included the schedules and
levels of such tariffs. Reliance on covenants has not achieved the

, reforms which AID considered important for two reasons: (1) AID has
not been able to enforce compliance, and (2) there is little
evidence to suggest that the C~E ever attached any linportance to the
convenants.

In the absence of progr~ss, AID and the World Bank have made
repeated attempts to address critical issues in Policy discussions
with the C~E. 1bese discussions have occurred most often in
conjunction with project design; often AID and IBRD positions were
supported by consultant recommendations made on project
appraisal/design missions. For instance, in the course of designing
the Bank's Beheira Project, Coopers-Lybrand studied management
issues related to the formation of a semi-autonomous water company
at the provincial level. Based on the cons~ltants' recommendations,
the Bank negotiated certain institutional reforms with the GOE,
including the founation of an autonomous water company with the
authority to manage its own service delivery program.

In addition, beginning with some of its earliest projects, AID
budgeted for mqnagement advisory services to recommend
organizati~l1al improvements. In some cases, the GOE entered into
contracts with u.s. firms. Over tline, a two-track approach was in'
effect: studies and direct assistance under the aegis of projects,
as well as an on-going dialogue with GOE officials concerning the
generalized need for reform within the sector. '

The Polic'y' Dialogue Track. AID formalized its policy dialogue
with the GOE in early 1983 with a commitment by the AID
Administrator to provide $1.2 billion of assistance over the period
FY 1982-87 in return for certain financial and institutional reforms
considered essential to enhance the GOE's ability to construct,
operate and maintain the resulting infrastructure. Following this
rather non-specific pledge, the Mission negotiated a ~remorandum of
Understanding (MOU) which was signed by the Administrator and
President Mubarek in January, 1983. The MOU which re-iterated AID's
intent to provide substantial sector support, required the GOE to:
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provide adequ~te facilities for training and technical
services to support the sector, and an incentive system to
maintain and recruit qualified staff;

establish autonomous local water and wastewater
organizations, with the authority to retain service revenues
for their otvn operating needs;

imple~ent tariff increases to cover the cost of water and
wastewater operations, maintenance, debt service, and
routine improvements, as well as appropriate increases in
the size of operations, maintenance, and investment budgets
to fund the sector; and

retain, during the program, a construction management finn
to ensure on-ttme completion of the projects.

In addition, the MOO provided for an annual joint review of progress
tONard achieving these objectives.

The 1984 review was disappointing. At a preliminary session the
chairmen of various local operating organizations reported progress
to date on construction. In the follow-up session between the
Mission Director Stone and Minister Kafrawi, progress was reported,
some of which (e.g. an increase in Cairo water tariffs) was never
implemented. As a consequence, prior to the 1985 review, the
Mission prepared a series 'of matrices which set forth goals for
achieving MOU objectives by 1991 (the presumed completion date of
sector projects), as well as inter~ annual targets. These
intermediate and final targets were pre-negotiated with MHPU
Undersecretary for Water and Wastewater and agreed to in a session
chaired by M1niste~ Sedki and Mission Director Kimball on" February
21, 1985.

The matrices provide for:

The introduction of increases in water tariffs sufficient to
cover 35% of estimated 0 and Mcosts in 1985 and, increasing
progressively to cover 100% of such costs in 1991, as well
as a 10% surcharge for wastewater;

study of a and Mcosts;

expatriate 0 and Mservices linked to training for
counterpa~ts;

immediate training for system operators and the design of
longer-term training programs for managers, as well as
operators;
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expatriate advisors to MHPU/ACPU and NOPWASD in the area of
institutional and human resources development.

provision for organization chairmen to use 10% of
collections for incentive payments to water workers, in
addition to the funds no~~ available under Law 26/1983 for
wastewater worker incentives.

\~ile many actions remain to be taken to achieve these targets,
the Mission is confident that Minister Sedki is committed to
achieving reforms. The fact that theGOE agreed, at least in
principle, to the benchmarks suggests considerable improvement in
its understanding of the extent and nature of the problems which
plague sector institutions.

The Management Services Track. AID included funding for
manageu1ent studies and management advisory services in some of the
earliest projects in the sector. In addition, for the past ten years
the GOE has used its own foreign exchange to acquire the services of
a management advisor for the then Ministry of Housing and
Reconstruction, now the Ministry of Development •. In general, these
activities have been designed to (1) study sector organizations and
recommend linprovements; and (2) provide sector institutions with
expatriate assistance in managing donor-assisted construction
projects. .

. Tp~. The national level Advisory Committee for Reconstruction
(ACR) nOlv attached to the ~tinistry of Development contracted for the
advisory services of Tippetts-Abbett-McCarthy~Stratton(TAt5). For
nearly ten years the ACR has used its own foreign exchange resources
to pay for TA~ consultants who bill at the rate of approximately $1
million per year. As advisors to ~vhat is itself an advisory group,
T&~ has translated the needs and methods of donor agencies to the
Egyptians.

Initially, TA~ advisors undertook a number of studies of GOE
capabilities and made recommendations regarding Ministry organiztion
and staffing. It is unclear whether the resulting reports were
read, much less given serious consideration. The TA~ role
therefore evolved into one of performing project management
functions for foreign-financed projects on behalf of the Ministry.
In this capacity TN'~ assisted the Ministry in reviewing and
approving ~~ster plans, project reports, and so forth •. In effect,
TN1S consultants functioned as surrogate project managers preparing
terms of reference, selecting consultants, negotiating contracts,
fulfilling the requirements of foreign funding agencies, gUiding the
consultants' work, and wLiting final approval letters for the
signature of the Chairman.
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TAMS' role has changed somewhat over the past several years.
Increasingly, Tk~ helps the ACR organize its own thoughts and
cannit them to paper. Currently, TAMS reports that its consultants
listen more and work with ACR members to help them put their ideas'
lIin the right formll

• Thus, when AID recently prepared a draft terms
of reference (TOR) for consultants to the new Advisory Committee for
Public Utilities (ACPU) to be financed under AID's planned IHRD
Project, TP~ assisted the Ministry to translate key elements into
Arabic and commit ACPU reactions to paper.

In addition, TF~ sees its role as advising the ACR with certain
of its OtYn initiatives. In the area of training, TAMS is helping
the Ministry to develop a national training plan, and NOPWASD to
develop training aids. In the area of engineering, TAMS is
assisting the Ministry to revise, update and unify standards. In
the area of planning, financial and institutional management, TAMS
completed a review of sector organizations to help the Ministry
determine its mm function and formulate policy regarding the
structure of local operating organizations. TAMS now hopes to
enhance the Hinistry IS capacity to plan, nxmitor and control its
programs through preparation of a financial plan as the basis for
operational plans.

BVI-ATK Studies. The only other significant att~pt to
influence sector organizations at the national level was a major
AID-financed management and tariff study. In 1978, the Ministry of
Housing and Reconstruction contracted with Black and Veatch'
International and A.T. Kearney, Inc. (BVI-ATK) for management and
tariff studies relative to water and sewerage utilities in Egypt.

BVI-ATK produced eight interrelated studies in the Management
section concerning procedures and methods in five functional areas:
project planning, 0 and M, billing and collecting, procurement and
inventory control, and mapping and record-keeping. Each area was
reviewed to determine the way in tJhich Ivork tvas assigned and
cOQtrolled. Separate volumes covered distinct areas of management
concern•.

Although the resulting mammoth study included an executive
summary, the report has largely been ignored by the GOE and only to
a lesser extent by the donor community. It has also been suggested
that the report was too voluminous and perhaps overly prescriptive.



- 17 -

Management Advisors. Efforts to attach management advisors to
the various local operating organizations have met with mixed
success. Wnen AID learned that a new implementing agency was to be
established for the Alexandria Wastewater Expansion Project on the
eve of signing the project agreement, it insisted that the GOE
accept an added component of management advisory services. Somewhat
reluctantly, AC~SD contracted with Boyle Engineering Corporation, in
association with Arthur Young and Co. Apparently Boyle initially
conceived of its role as a consulting one: diagnosing the patient,
recommending a cure, suggesting procedures to be linplemented and
training to be performed, and then "fading away". However, in short
order, Boyle concluded that the "education, training, customs, \olork
habits, language skills, and accepted levels of sanitary and safety
conditions in Alexandria were too deeply rooted to expect changes to
occur merely from reading "consultants reports" (Boyle Engineering
Corporation, Diagnostic Review of AGOSD, August 1981).

An accOQpanying management diagnostic review of AGOSD prepared
by Arthur You~~ supported the conclusion of the consultant who
suggested the establishment of a shadow organization in which key
positions would be staffed with both AGOSD personnel and consultants
working "s ide-by-side to do one job". By assigning an experienced
expatriate consultant on a full-time basis to a counterpart with the
appropriate level of authority, responsibility, and funding, it was
thought possible to accomplish the objectives of the organization.
Thus, managerial actions I·muld be accornplished in the course of
modifying the organization and its lnanagernent and operational
systea~ and technical procedures. Boyle/Young anticipated that the
consultant role I'lould be phased out as transfer of technology
occured.

The Boyle/Young contract may have been doomed from the start.
AGOSD was resentful of the last minute AID-imposed requirement for a
management consultant. In addition, there were personality
conflicts between the consultants and their counterparts who were
resentful that "knerican solutions" \olere promoted. As a
consequence, in early 1984 the new AGOSD Chairman terminated the
Boyle contract, and has been unwilling to consider a replacement
advisor. The Boyle/YoLTIg experience is known widely throughout
Egypt and is cited frequently as an example of the type of .
assistance \vhich is not desired in the future.
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~Vhen ODA agreed to provide 50 million pounds sterling to support
the rehabilitation and expansion of Cairo's East Bank wastewater
system, it made known its interest in attaching advisors to the
fledgling C~JO. In 1983, British Water International (BWI) sent a
team of two financial advisors and nvO engineers to a$sist CWO.
Like their TA~ counterparts, the ODA-financed consultants began
with a number of analytical studies of the organization. These
recommended changes in structure and staffing, as well as operations
and procedures. According to the senior financial advisor, the
studies were never responded to and quite possibly never read at all.

In relatively short order, the role of the BWl consultants
therefore. evolved into performing financial and engineering tasks
for CWO. In effect, BlvI advisors served as surrogate staff,
supplementin8 Q~O's meager management resources. In this capacity
the BWl consultants have performed selected project management
functions related to the British-and-American-financed Cairo
wastewater system expansion, including assisting the Egyptians to
review AMBPJC designs and. plans. (AID has not financed management
advisory services for Cairo Sewerage, although funding is available
for this purpose under the follow~on project•. The CGOSD Chairman
recently indicated an interest in advisory services.)

Slightly less than a year ago, the General Organization for the
Greater Cairo Water Supply (GOGavS) signed a contract with James M.
Montgomery, Inc. (~vM) to undertake a series of reports regarding
institutional improvement programs. ~~ will prepare reports in the
areas of organization and management, finance and accounting, water
production and quality control, engineering and planning, and
network 0 and Mand construction. In coordination with GOGCWS, ~11

plans to undertake a thorough review of the programs, systems and
procedures of the organization to identify the areas needing
improvement. It is too early to judge JMM's success, although a
series of reports on institutional development have been completed.
Informal repo~ts indicate that ~iM consultants have been received
w~ll by its counterparts.

Conclusion. With the possible exception of ~, donor efforts
to finance studies and attach management advisors to implementing
organizations have met with mixed success. Without exception,
efforts of outsiders to analyze Egyptian institutions and prescribe
changes in policy and/or procedures, organization, or staffing
changes appear .to have fallen on deaf ears. Many consultants report
that their studies were never read and their recommendations never
addressed.
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,
However, those consultants who saw their function as surrogate

project ITanagers for foreign-assisted activities -- e.g. TAMS and
BWI -- have fared better. Especially in the early days of the large
donor funded programs, Egyptian implementing agencies tvere forced to
rely on outside assistance to meet foreign funding agency
requirments, in addition ~o managing multi-million dollar design and
construction contracts. In time,some (notably TAMS) have found
themselves increasingly in an advisory capacity -- interpreting
donor requirements, translating consultant and foreign funding
agency documents, committing Egyptian comments and approvals to
paper. .

The two-track approach to institutional development '-- through
policy dialogue and management services -- has had some effect on
Egyptian perceptions of the need for intitutional reform. The
apparent emerging consensus among the Egyptians and donors about the
need to make certain reforms should be attributed in part to the
cunulative efforts of management advisors to promote institutional
developo8nt. The remarkably similar findings regarding the need for
institutional reforms have gained considerable currency, not only
among the implementing agencies but also among policy-makers.
Heightened Egyptian awareness of the need for ,institutional reform
is also to some considerable degree a function of timing. As the
new infrastructure "comes on line" in the near future, Egyptian
ITanagers will.be faced with the responsibility for 0 and M, and
foreign funding agencies will want to know the operational status of
their not inconsiderable capital investments.

2. Constraints to Increasing Institutional Capacity. Data indicate
a number of key constraints to improving management capability. lhe
most important seem to be:

(1) GOE guaranteed employment policies which lead to
overemplo)'Qent;

(2) lack of trdined supervisory personnel due to non-competitive
wages and benefits and low status ascribed to the sector; and

(3) insufficient coordination among sector institutions, coupled
with inadequate delegations of responsibility to operating
agencies.

GOE personnel p~licies are such that incentives and
disincentives are minimal in water and wastewater institutions at
both the national and local levels. This is 'the result of two sets
of related policies: guaranteed empioyrnent, coupled with very low
wages and few, if any, rewards for good performance.
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Since 1964, it has been GOE policy to guarantee employment for
graduates of universities and institutes. After the 1973 war,
military conscripts were also guaranteed employment. As a
consequence of these policies, the Ministry of Manpower and Training
invites applications from eligible graduates and solicits requests
for graduates from government agencies and enterprises. Since funds
are aut~3tically approved for financing agreed appointments, demand
is generally high.

A 1983 1LO repor~ indicated that the proportion of graduates
seeking jobs under the guaranteed employment scheme rose from 42% to
51% between 1972 and 1979. The Central Agency for Organization and
Management reports that the proportion has recently decreased to
roughly 25%. Still, because water/wastewater institutions are
viewed as employers of last resort, the guaranteed employment policy
has had the effect of placing large numbers of employees on the
rolls of Egyptian utilities.

There is a five-part salary structure in the Egyptian public
sector, beginning with basic salary. The ratio of the highest to
lowest basic salaries is about 6:1. Basic salaries are supplemented
by: (1) salary adjustments that recognize social and econanic
considerations (e.g. marital status, number of children, etc.) and
cost of living allowances; (2) regular supplementary payments (for
place of \.;ork ,conditions and location of work) which cannot exceed
100% of b3sic salary; (3) irregular supplementary payments,
including overtime, awards for extra effort, incentives, and
miscellaneous payment (e.g. fqr attending meetings, training,
etc.); and (4) non-monetary supplements for those in special work
settings, including transport, uniforms, meals, etc. At the highest
levels, there are also· representational and other allowances.

The government argues that salaries for public sector workers
have kept up with or exceeded inflation. For the period 1978-1982,
increases have been considerable: basic salaries increased 16%,
supplementary paJ~nts increased 42%, and average salaries increased
22%, while the consumer price index increased by 15% annually.
Nonetheless, pay for government workers continues to be
substantially lower than private sector compensation prompting the
better employ~es to leave public service.

GOE compensation practices have been particularly hard on
workers in the water/waste\.;ater sector. It was not until 1983 that
Law 26/1983 provided for extra pay for wastewater workers. The new
18\'; provides for: an allO\vance of up to 60% of basic salary for work
conditions, including risk; food allowances; overt~e of between
25-50% of basic salary, depending on whether workers are on day or
night shifts; and bonuses for good performance. It appears that
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these allowances are provided uniformly to sector workers without
regard to actual conditions of employment or merit. In Fayoun, city

. officials report that the allowances have made employment in
wastewater utilities so much more attractive that many public
employees arc now anxious to move into the sector.

In the case of water utility workers, no special allowances
beyond overtime and merit pay now exist. However, in their most
recent discussions of policy reforms ~~ith AID, GOE officials
indicated that increased water tariffs will include a provision for
utilities to set aside up to 10% of collections to pay incentives to
water Horkers.

These ilnprovements notwithstanding, the GOE guaranteed
employment policy and compensation practices have a two-fold effect
on public sector workers. On the one hand, utilities have a glut of
poorly performing, unskilled and marginally skilled workers, and too
few skilled technicians and managers, on the other. Until the
private sector expands sufficiently to absorb Egypt's large and
growing labor force, these practices and their effects are unlikely
to change. As a consequence, the best hope for improving levels of
canpensation and the quality of work seems to lie in reconstituting
public utilities as public sector companies. Because such companies
are not as constr[Jined by GOE policies, it would be possible to
increase compensation significantly. At present, government workers
on the average get 50-60% over basic salary (in the fonn of
allotvances and incentives), while public organization \yorkers
receive 80-100% on the average, and employees of public sector.
companies receive 100-120% over basic salary.

In addition to the over-riding problem of over-employment, it is
generally agreed that, except for the SCA water operations, the
water and wastewater agencies underutilize the talents of managers,

.supervisory staff and workers. While there is an oversupply of
laborers, most agencies do not have a sufficient number 6f
well-trained middle managers. Low salary levels explain a portion
of this phenomenon; the absence of wBnagement and skill training
programs exacerbates this problem. .

Operational and financial constraints ate also prline inhibitors
to organizational effectiveness and efficiency. A multiplicity of
agencies and levels of government has direct or indirect powers in
the manag~~nt or supervison of the utilities. The utilities'
authority is lfu1iterl in tenns of budgeting, planning, wages and
benefits, organizational structure, job describtion, etc. In
addition, the authorities do not have control over tariffs, nor is
there a strict relationship between the funds approved by the
MJnistries of Finance and Planning, and the capital projects or 0
and H requirements of the utilities.
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Finally, the absence of coordination among the water and

wastewater authorities is a constraint to effective operations in
the sector. In addition to the fact that there is no coordination
of network planning and implementation, there is no common research
underway to upgL~de water and wastewater treaonent technology in
Egypt, or to define least cost solutions to systems design,
installation and maintenance.

With ·the exception of Cairo and Alexandria, coordinating the
preparation and implementation of the general plans for water supply
and sanitary drainage is one of the responsibilities of NOPWASD.
However, since water and wastewater programs in Cairo and Alexandria
are beyond the jurisdiction of NOPWASD, and the agency is not highly
regarded by the local authorities, because it has failed to perform
as expected, cOordination of polict analysis, research and
operations is effectively lacking. .

At present, NOPWASD does ,not have the capacity to do strategic
planning or to coordinate and document the activjties of the local
public works departments. It is difficult to ~etennine whether
there are planners on the NOPWASD's staff. The majority of the
professionals are engineers who are concentrating on designing and
constructing local \vater and sanitary systems. (See AppendiX 1.2).

The absence of an effective degree of coordination and
cooperation among tbe national and local organizations severely
l~its the ability of the Ministry of Housing and Public Utilities
to define policy and programs on a s~ctor-wide basis. Although the
recent reorganization which created the MHPU was carried out in part
to focus national attention on specific sectors, overall
coordination remains fragmentary and'the Ministry's ability to
fODmulate policy and plan and evaluate programs is at b~st embryonic.

3. Planned Approaches to Ameliorating Constraints.

Institutional Develop~ent AdVisory Services. AID is currently
develop5ng with the GaS an ~nstitutional and Human Resource
Development (IHRD) Project \vith the objective of strengthening
national and local organizations responsible for developing,
operating, maintaining, and managing water and wastewater systems.
This effoct \';ill be guided by several shared AID-GOE principles,
including:

1 NOPWASD is-cnargea-wl th "preparing the national policy and plans
for water supply and sanitary drainage, performing the necessary
studies, and pLeparing designs and supervising the construction of
the projects that cannot be done by the local authorities or serve
m:)re th.:::n one governorate". The agency is also .to "coordinate the
plans of \~ater supply Hith those of sanitary drainage, to ·establish
and enforce standards, specifications and technical conditions, and
perform the necessary studies and applied research. 1I (Presidential
Decree 197/1981)
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(1) the assunption that the activities of the sector should be
focused in a single Ministry;

(2) a perception that local agencies and organiztions should be
strengthened to achieve the GOE's long-tenm goal of
assigning greater accountability and responsibility to
these entities; and

(3) the need to strengthen significantly NOPWASD's ability to:
advise local operating organizations. provide training.
serve in a regulatory capacity. and function as the
natiooal focus for the collection and dissemination of
basic data on the sector.

The IHRD project will provide consultant services to the
~unistry and its Advisory Committee (ACPU), as well as to NOPWASD
directly and local operating organizations indirectly. The Ministry
consul tent will provide support and advisory services on all matters
related to the ~1inistry's responsibility for water and wastewater.

With regard to the IHRD Project, the consultant will:

(1) assist the Ministry and NOPWASD to identify counterpart
Egyptian staff to work with the advisors;

(2) coordinate with other Ministries, the Governorates, and the
local operating organizations;

(3) ffiJnitor and evaluate project progress; and

(4) review and comment on project recommendations.

In addition, the advisors will comment on matters of policy
relating to water and wastewater, help coordinate foreign assistance
to the sector, and provide general advisory services to the Ministry.,

The initial contract period will be for two years with possible
extension up to eight years, subject to AID and GOE review and
approval. In effect, this consultant will provide for the Ministry
of Housing and Public Utilities the type of advisory assistance
which TAMS has provided for the Ministry of Housing and
Reconstruction and is now providing to the Ministry of Development.
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.
A second consultant, funded under the IHRD Project, will develop

a phased program (initially for two years with the possibility of
extension) to strenthen national and local organizations responsible
for developing, operating and maintaining water and wastewater
systems throughout the country. The initial two years will be
devoted to designing a consulting strategy and building an advisory
capacity for these organizations. Subject to AID-GOE approval, the
design period will lead to a request to implement the consulting
strategy.

It is envisioned that advisors will be required to address the
following areas: management, training, planning and engin2ering,
operations and maintenance, and commercial and financial. The
GOE is currently reviewing the draft te~s of reference for the
advisory ccnsultant to identify and prioritize tasks and outputs in
each of these areas. .

The July 1984 reorganization of the GOE split the Ministry of
Housing and Reconstruction into two new ministries: Housing and
Public Utilities, under the direction of Minister Sedki and
Development under Minister Kafrawi. This reorganization occured
while the ll~ Project was under development and considerably slowed
dot-."D the process of developing the project. Nonetheless, the GOE
appears co~itted to acquiring advisory services. With Th~

assistance, the ACPU translated the proposed terms of reference into
Arabic, reviewed the consultancy objectives, arid established its own
priorities for consultancy outputs. The care with which the
Ministry has reviewed the Terms of Reference may be indicative of a
growing concern over the need to strengthen sectoral institutions,
beginning with the Ministry and its agencies, such as NOPWASD, and
including local operating organizations. It is to be hoped that AID
will be able to capitalize on this momentum by providing advisors of
the type and within the tlineframe desired by the GOE.

2 Chapter 3 recarmends that the IHRD project include pilot
proj€cts aimed at quantifying 081 requirements and developing
prototypical revenue systems.
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Direct Assistance'in Operations and Maintenance. As

constru~tion nears completion, there is an emerging consensus that
expatriate assistance will be required for system start-up. Various
A&E proposals address the need to provide inter~ assistance in
initiating operations and maintenance of the greatly expanded and
considerably more sophisticated infrastructure. The CWO and CGOSD
chairmen have expilcity requested direct assistance in Operations
for the Cairo Hest Bank Project. In other projects, it is less
clear that the operating organizations recognize the need for
assistance, although consulting engineers seem uniformly agreed that
same form of Operations and Maintenance assistance is required.

Given likely construction completion schedules, AID and GOE have
some tUne to consider the form of technical assistance. Early
indications are that AID will link the .requirement for direct
Operations assistance with the local operating organizations need
for institutional and human resource development. This is essential
if the COS is to be weaned of its need for expensive expatriate 0
and M assistance.

To the extent that this requirement is approached
developmentally -- i.e., with a concern for transferring skills to
Egyptian counterparts as quickly as possible -- it will require a
variety of possible providers of direct Operations assistance cum
training. In order to accomplish system start-up and develop
counterpart capabilities to sustain operations and maintenance
slinultaneously, a number of skills, including those related to
training 8nd institutional development~ will be required to
supplement engineering know-how. Thus, the anticipated expatriate
assistance contracts will afford an additional opportunity to
overcome institutional tveaknesses at the local operating
organization level.

Other Advisory Approaches. In addition to on-going
project-fu:1ded L'EI1i.Jgement advisory services contracts, several of
the more recent Project Papers and project amendments include
funding for managSLi~nt advisors. When the Canal Cities Hater and
Sewerage PP WdS amended in 1983, provisions for advisors on
tvastetv'clter t.;ere defined. Hore recently, the pp for Cairo Sewerage
II. anticipated attaching AID-financed management advisors to CWO.
Although the GOE has not elected to exercise either of these
options, the opportunity exists to provide advisors directly to
these operatip~ organizations.
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As an alternative, USAID/Cairo recently began exploring the
possibility of establishing Dvinning relationships between local
operating organizations and U.S. utilities. Both institutional
support and training could be supplied through such arrangements. A
number of U.s. utilities have expressed interest and AID is
examining the approach. In addition, AID has encouraged the
utilities to consider hOtv each might associate with other firms
which contract to prpvide direct 0 and Massistance.

Autonoilly. For some time, the GOE has considered giving local
operating organizations greater autonomy from central government
control as a means of amelioriating constraints to institutional
development. Autonomy has been promoted by some as a mechanism
whereby constraints in hiring and firing, compensation and retaining
collections can be eliminated.

In its Beheira Project, the World Bank promoted the notion of
decentralizing responsibility for operations and maintenance of
water utilities to the provincial level, and stimultaneiously
consolidating r.esponsibility for service delivery throughout the
province in the new provincial water companies. In 1981, the GOE
agreed to test this approach and the Beheira Water Company (Bt~) was
formed. It is nm-l official GOE policy to prorrote autonomy. Most
recently, the r1inistry of Housing and Public Utilities received a
letter form the Prime Minister instructing it to reconstitute the
Cairo and Alexandria Water Authorities as public sector companies.
If the change occurs, both agencies would be able to retain tariff
collections.

In the Beheira model, autonomy has its own particular meaning in
the context of the Egyptian water sector. Provincial water
facilities are operated by Bt~, a Governorate joint stock company
formed by Governor IS decree under the provisions of public sector
company law 60/1971, as aulended. ffivC, the first public utility to
be formed under this legal framework, was established as a first
major step in a GOE decentralization effort, and in response to
World Bank pressure. The Company is receiving Bank financing for
physical facilities and technical assistance.

The public sector company law allows Bv~ to set up its O\-ln

personnel and internal regulations. Company assests incude all the
public water operations in the province, including NOPWASD's
regional facilities, eight municipal water deparonents, and about 50
rural borehole scheIIk~s. BHC is under the authority of the Governor
as Chairman of its General Assembly which revie~vs and approves major
policy decisions, annual budgets, accounts and borrowings. The
~~any's Board is responsible for establishing internal regulations
regarding organization, I!'.anagement, staffing, accounting and
financial systems. The Chairman of the Board is the BWC's chief
executive. In addition, the company is empowered to retain tariffs
collected and to utilize these revenues to meet 0 and Mcosts.
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One of the more significant features of BWC's autonomy is that
it could be selective in determining the employees to be absorbed in
taking over the responsibilities for the various municipal and rural
water units in the Gove~norate. As a result, BWC's staffing should
be relatively leaner and more competent than most organizations in
the sector.

In practice, BWC is still dependent upon the central government
in a number of important ways. First, the Governor is an appointee
of the Central Government. In addition, NOPWASD develops the system
and bands over responsibility for 0 and M to BWC upon completion.
Finally, tariff collections still fall far short of 0 and M
requirements. Hence, BWe, like other Egyptian utilities, must seek
annual budget allocations to make up the deficit.

vfuen BWe was fonned, the GOE undertook an obligation to budget
sufficient funds to make up the deficit between collections and 0
and 1'1 requirements. In its first year of operation (1982/83)~ with
NOPWASD assistance, BWC attempted to project 0 and Mrequirements as
the basis for fOrITilllating its request for budget allocation.
However, these projections \oJere discarded in the ensuing
negotiations .between the Company and the Ministry of Finance which
ultlinately provided a significantly reduced subsidy. It was
reported that last year BWC abandoned the effort to project 0 and M
requirements. With NOPWASD assistance, BWC goes instead directly to
the Ministry of Finance to negotiate its annual budget subsidy.

Although the GOE autoncmy policy, as reflected in the Beheira
model, might better be characterized as semi-autonomy, it receives
general support from Egyptians working in the sector. In the
Egyptian context, "Autonomy" refers to the centralization of some
authority and responsibility at the provincial level, not the lowest
levels. This approach is seen as having forged the link at the
local level between service delivery and collections, and between 0
and Mrequiren1cntsand tariff collections/budget subsidies. 1he
notio~ of autoncoy is clearly popular with provincial leaders. The
feisty chai~3n of the Beheira Company is anxious for an even
greater delegation of authority. In Fayoum, members of the mayor's
staff indicated their desire to become independent like B\~C.

In addition, there is an expectation that decentralization may
lead to better service delivery because of·the closer proxlinity of
the service provider to its clients. BY consolidating small rural
water operation? at the provincial level, it may be possible to
deliver a higher quality of service. .
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AID has been somewhat ambivalent in its attitude toward the
Egyptian autonomy policy. When the policy dialogue commenced,
autonOffiY was a key objective. The MOU called for the establishment
of autonanous local water and wastewater organizations with
authority to retain service revenues for their own operating needs.

More recently, the Mission backed away from endorsing the
policy. In the 1985 benchmarks, the Mission called for an
evaluation of the Beheira projec~ in 1986, leading to adjustment in
the ODE autonomy concept. This change in the AID position reflects
a recognition that autonomy is only partial, inasmuch as provincial
entities still rely on NOPWASD for construction and on the national
budget for operating deficits.

AlDiS recent hesitancy to endorse autonomy also reflects a .
concern that greater autonomy may weaken the clalin of local
operating organizations on national resources, including financial
and institutional support. As a result, for the t~ being AID is
taking a \oJait-and-see attitude to\-lard autonany. The World Bank, on
the other hand, continues to support the notion which is central to
the success of its Beheira Project.

C. Conclusions and Recorrmendations

1. Sector ~~nagement Capabilities. Management practices and
organizational structures in the sector are charactrized by:

(1) considerable fragmentation of authority and responsibility;

(2) managers who are technically weak and largely unable to
define, implement and monitor the program;

(3) organization/management practices shaped by culture, not
function, and favoring committee consensus-building and
decis ion-makiilg;

(4) little delegation of decision-making authority and very
little cO;:rrIlunicationacross and among departments and
betv7een and among managers, and

(5) personnel from top to bottom who are not stilnulated to
perform by the traditional incentives -- pay, perks and
promotions-- that create pride and generate high standards
of performance.

It is in~ortant to remember that when AID launched its program
ten years ago, investments w~re pl~ced with organizations which had
not existed or had only minimal experience in managing large
constructlo~ programs or operating modern systems. In most cases,
the organizctions charged with constructiDg, operating and
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maintaining modern systems had passed their entire operational
history developing, managing and learning about systems that had
been designed in the first quarter of the twentieth century. In
addition to being unfamiliar with many of the technical and
operational requirements of planning, constructing and operating the
new systems, the agencies were required to operate as public sector
authorities without financial independence or full authority over
their practices and programs.

AID and other donors have made repeated efforts to provide the
organizations with the assistance needed to diagnose and correct
management deficiencies. The landscape is stre~m with what one
Egyptian lr.anager refers to as llsensible and reasonable"
recannendations; few, hm.Jever, have been considered "practical"
within the Egyptian context, or officially embraced.

Still, the management assistance provided and the approaches
taken to improve the practices and organizational efficiency of
agencies and general conditions in the sector have not been tvithout
effect. The structures and practices of the agencies are evolving,
slowly and aLmost imperceptibly, as the critical issues raised by
the donors, e.g., autonomy, tariff policy, organizational structure
etc. are dis~ussed and move toward resolution.

2. TWo-Track Approach. AID's dual approach to strengthening sector
institutional capabilities -- through continued policy dialogue and
the provision of managemznt ·advisory services -- appears valid.
Although the policy dialogue has been largely one-sided and
institutional development activities have not met with universal
success, there has been a cumulative position effect. For example,
there is an incr.easing ODE acceptance of the need to improve
institutional capacity at both the national and local levels, most
often expressed as a desire for training.

Policy Dialogue - The t-JOU was AID's attempt to spell out the
institutional and financial reforms tvhich had been hinted at. when
the AID Administ~ator promised $1.2 billion of support for the
sector over the period 1982-87. However, AID's failure to address
these issues eariier when sector projects were designed and
construction initiated, left it in a weak position in relation to
establishing targets for refonning 1982, much less to quantify
expected GOE perfonnance.

As a result, AID's MOU objectives in some cases -- e.g. the
requirer;):ut to establish Dutonomous local institutions and the
requireme::lt for the GOE to secure the services of a construction
manager -- were premature. AID has subsequently backed a~'lay fran
both. AID has met ~'lith greater success in articulating and
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promoting its objectives regarding tariffs and manpower
development. However, it has taken until 1985 to engage the GOE in
a discussion of quantifiable targets, and even this discussion has
been fairly one-sided.

Still, the discussion has been largely confined to national
level policy-makers. Despite the l~itations of autonomy in the
Egyptian context, AID should focus on parallel dialogue with local
organization leaders who will soon confront the responsibility for
operating and maintaining greatly expanded infrastructure systems.

Institutional Development _. The objective of past and on-going
management advisory services contracts -- to make national and local
sector organizations more effective -- remains valid. However, the
approach taken was too often not conducive to institutional
development, and efforts at institutional assistance met, at best,
with mixed success. A partial explanation lies in the prescriptive,
highly "Arnercanized" approach taken by some advisors and resisted by
n~st GOE counterparts.

Another aspect of the explanation is that Egyptian leaders do
not recognize management as a science or a technical specialty to be
approached like other assistance, for instance, engineering
services. ~mnagement assistance services deal with problems which
are difficult to define and resolve, "and the state of the art is
unclear. Furthermore, successful technical assistance geared to
institutional development requires a thorough understanding of the
society, culture, and institutions involved. The outputs of such
assistance, which lack the precision of engineering solutions, are
difficult to assess and usually require behavioral changes in the
recipient.

3. An Approach to Delivering ~~nag~ent Advisory Assistance. In
order to improve the prospects that management advisory. assistance
tvill be accepted by Egyptian leaders, it is essential to recognize
that the problem is one of organizational development not
er~ineering. 1his has linplications for style. For instance, it
argues against reports which are overly analytical and
prescriptive. It argues for an approach which organizational
developrnent specialists call "process consultation". This style is
characterized by a high degree of mutual problem solving and "buying
in" by the recipients of technical assistance.
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This conclusion also suggests the skills which are required to
deliver ~3nagement assistance successfully. Rather than relying on
engineering firms to broaden their perspective to include
institutional development, AID should look toward a variety of u.s.
providers of manngement advisory services -- including management
consultants, acndemia, and utilities themselves, in addition to the
more traditional A&E's.

Finally, because successful technical assistance related to
institutional development requires behavioral changes in the
recipient, a strong case can be made for "Egyptianizing"
AID-financed institutional development efforts by requiring a formal
association bet\'leen U.S. and Egyptian contractors. Although it has
not been possible to survey all potential Egyptian ~dnagernent

advisors, there is some indication that they exist in growing
numbers. To the extent that they are inexperienced, it may be
necessary to structure the arrangement in such a way that the
American partners in effect bring the Egyptian partners along by
consciously transferring management skills to them.

4. Recipients of ~bnagement Assistance. In order to.enhance
effectiveness, management adVisory services are required at all
levels of the Egyptian water/wastewater sector.

At the national level, NOPWASD is lithe only game in town".
Although it is weak, it has a greater concentration of skills than
the plethora of local institutions, possibly including a~o, CGOSD
and AGOSD. It also has the greatest potential for serving a variety
of functions, including coordination, regulation of the sector,
develop~2nt of curricula, and setting standards, as well as
retaining responsibility for the design and construction of
infrastructure at the provincial and local levels.

AID should continue the strategy of strengthening NOPWASD. In
addition, the new IP~~ Project should recognize the multiplicity of
roles NOPi·.,r:~SD performs and tailor technical assistance accordingly •.
AID should ensure that NOPWASD develops skills in policy analysis,
progr2~1 pl8.nning and coordination, and evaluation. At present
NOPWPSD is almost wholly absorbed in designing and providing water
and ~vaste\"7ater fL:cilities to localities throughout Egypt. l-bst 0"£
the organization's staff is involved in engineering and project
irnpl~entation functions; little tline is spent on sector planning,
traini~ or policy cnalysis. For its part, the GOE should re-assert
NOPWASD s national responsibilities and assure that AID-financed
advisors have strong GOE counterparts. 3
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5. Local Autonomy. At the local level, institutional development
efforts should be directed at more independent organizations. Given
the paucity of project management skills in Egypt and the
foreseeable relatively long-term dependency of local organizations
on national subsidies, autonomy does not make sense for system
development. (A strengthened NOP~~ is in a better position to
implement design and construction.) Hmyrever, greater local
responsibility for system operations and maintenance does make
sense. AID should, therefore, continue to build institutional
capabilities at the local level to manage operations and maintenance.

6. The Argumeut for Indirect Management Assistance. Although MHPU
and NOPWASD have expressed an interest in receiving advisory
services tbrough AID's-IHRD Project, there is little general
ac~eptance of the need for institutional development and improved
management capabilities, especially at the local level. In part, as
has been subgested, this is because the state of the art is unclear
and outputs are elusive. In addition, the low level of demand for
services related to institutional development at the local level may
be attributed to past experience with management advisory services
contracts. The Boyle experience in Alexandria was particularly bad,
but other [inns have also met with rejection when they moved beyond
a surrogate project management role to prescribe organizational
reform.

This residue of rcsenbnent'argues for providing management
advice in directly in the future. The most obvious opportunity is
the sought-after expatriate 0 and H assistance. It has been
recommended elsewhere that for direct 0 and Massistance to be
developmental it must strive to transfer skills as rapidly as
possible through an institutional/human resource development
approach to service delivery. The 0 and Massist~nce contracts may
therefore present the most obvious opportunity for AID to support
the provisiou of management assistance at the local operating
agency level in the near future.

3 Efferts should be made to increase the degree of cooperation and
information sharing am~ng those ministries that are fundamentally
involved in sector activities, namely, the MHPU, the Ministry of
Planning and International Cooperation, and the Ministry of
Finance. In this connection, it t'lould be useful to have
representatives from ~1PIC and the Hinistry 6f Finance on the
Advisory Committee for Public Utilities (ACPU) attached to the
Ministry of I-rousing aod Public Utilities.



- 33 -

National Organization for Potable Water
and Sanitary Drainage (NOP\~D

Manpower Num ers
1984

Classification

Director/General Managers

Engineers

Legal Officers

Surveyors

Researchers

Public Relations Experts

Accountants and Financial Experts

Managernent/Administration Staff

Skilled Labourers

Unskilled Labourers

Clerks and Typists

Other unskilled

Total

Source: JICA Study of Sharqia Governorate 1984

Appendix 1.2

Number

30

226

15

3

4

4

41

45

145

322

322

205

1362
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Chapter 2
Training and Human Resource Development 1

A. Background

Since most of the organizations in the sector have been largely
unable to develop and implement projects or maintain physical
systems adequately, AID has attempted to enhance institutional
capacity by training Egyptian personnel. Through contracts with
management consultants and A&E firms AID has made training available
to improve organizational performance and to strengthen the capacity
of each sector authority to cope creatively with a changing and
uncertain environment. The immediate objective of training has been
to achieve more effective organizatioqal action measured as
increased efficiency in the implementation, operation and
maintenance of the physical works.

The training components of the projects in the sector have been
defined and conducted by e:cpatriates who have attempted to ~vork

through Egyptian counterparts to implement an operational model
corrmon to \vater and ~vastewater organizations found in developed
nations. Training has been viewed as an llnportant, if not a
central, component of project implementation. It has offered an
opportunity to establish good relationships between expatriates and
host country professionals and to build the operational capacities
of the Egyptian institutions.2 .

None of the AID-financed projects are exclusively training
projects, although all the most recent project contain training
components. Indeed, over time, training has become increasingly
important. As more physcial works approach completion, there is an
awareness on the part of both AID and GOE officials tbat available
staff do not have the expertise sufficjent to ensure that the works
in place and about to "come on line" will be operated and maintained
properly. In addition, resources available to train the staff of
the water and ~vaste~vater organizations are few and scattered. In
order to achieve the training goals of the sector, (1) managers,
planners and operators responsible for the physical works must be
trained and, more importantly, (2) the trainers responsible for
developing and maintaining the programs that can build the capacity
of the staff on a continuous basis.

1 For a glossary of Human Resource Development (HRD) and Training
tel~S, see Appendix 2.1.

2 A status report of all training conducted by local agencies and
contractors, as well as a description of each agency's training
department where one exists, is contained in the "Urban
Ad~inistration and Development Training Status Report," March 1985.
Data for this report are summarized in the Tables of Appendix 2.2.
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The importance ofla personnel system that motivates staff and
rewards good performance is readily acknowledged. Current .
employment policies and practices in Egypt do not reward performance
or inculcate a sense of pride in the workers.3 These policies
can, however, only'be changed by officials at the national level who
do not suggest that any reform is likely. Improvement in
organizational performance will have to be achieved through
mechanisms that are available tvithin the current policy environment
and specific to the sector.

B. Discussion
1. Training in the Sector. Local capability to provide the
training needed to prepare the staff to manage organizations and to
operate and maintain physical works is limited. In addition,
training in management, construction supervision and operations and
mainten~nce provided by expatriate firms appears to have had limited
effect.

Training activities in the sector can be summarized as follows:

Local Training Capacity. Training structures in the sector are
Virtually non-cxist(;;nt.· In addition, the fet~ qualified trainers
available to the sector are not situated in a single counterpart
training facility. Sector-specific training resources (materials,
personnel, schools/institutes) are uncoordinated and training
approaches are not well-fo~used.

Expatriate Trah~ing Assistance. Training bas been conducted
largely by A&E or r:1<i.n8gernent consulting firms. Both have attempted
to identify certni:: categories of managers and staff and to transfer
to each group a set of skills. In general, training has been
illlort-term and has ~nphasized the development of a set of technical
skills relevant to the operation and maintenance of components of
the physical ~'lOrks (e.g., setver cleaning). Management training has
been attempted with little success.

3 Until recently all utilities t-:ere required to employ all persons
sent by the centr21 personnel agency. It has been the government's
policy to guar2ntee employment to all university and institute
students, veter8DS. As a result, none of the agencies are staffed
according to engineering. estimates. Many individuals are carried on
the personnel rolls without tasksj many do not appear for work. The
Central Organization for Administration and Manag~ent indicates
that this practice is no longer in effect for. public utilities, but
the residual effects are still felt in the sector.

11EST ,/~ \./)~/Lf1i3LF r:C];o\"
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Training in the AID projects has been delivered primarily by US
expatriate technicians. Only limited supported has come from
Egyptian counterparts. ~~st of the US trainers have been technical
specialists; there have been few "trainers" or "human resource
development" specialists.

2. AID-supported training activities. Training in the AID projects
began first in Alexandria in 1979. The initial phase was conducted
in the early half of this decade; efforts continue in all of the
projects, \<lith the exception of the Canal Cities. The tables in
Appendix 2.2sumr~rize the project training activities to date.

3. Estimate of the impact of training. The training
activities/ccillponents of the AID-sponsored projects have not
produced the results anticipated or assumed in the project designs
which were e:<tremely weak in identifying anticipated results.
Training has, however, exposed the n~nagement and staff of water and
wastewater organizations to different approaches to managing
utilities and to design, construction and operatipn of the physical
works. In general, however, the skills transferred through training
have not been applied at the work site in part because of (l)
weaknesses in the design and delivery of the training programs and
(2) constraiuts posed by goverl~ental policies and organizational
practices.

Weakness in Program Design and Delivery

- The training progr~iS have been designed and delivered by
expatriate firms Hhich, 3sa rule, do not have staff strengths in
human resource develofment.

- The training prOVided has focused on improving the capacity of
management and staff to perfoon more effectively. However, training
did not develop a cadre of Egyptian professionals to take
responsibility for developing and prOViding training on a continuous
basis.

~ ~Dst training programs have exposed trainees to new materials
for very short periods of time. There has been little follow-up to
determine what has beeu mastered or to reinforce what has been
presented.

- Training has bep.n done primarily in English using water and
wastewater m~Jels and methods fro~ more developed countries. Many
of the mnterials (manu~ls, management systems) have been translated
into Arabic l~ithout taking into account the level of need and
understanding.

'--
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Constraints Posed by Governmental Policies and
Organizational Practices

- GoverTh!~nt employment policies which regard water and
waste~¥ater organizations as a "dumping grounds" for labor, and
person~el practices which do not foster initiative and performance
mitigate against personal and professional development in the sector.

- OrganizDtions have not made training a priority. Most do not
assign counterpurts to participate in the design and execution of
the training programs.

- Training, especially overseas training, is considered a
personal and pr.ofessional reward and not a means for improving job
performance. Overseas training is frequently given to employees who
are to be proT.Oted or to change jobs. (For example, four of six
employees t·:ho recently Hent abroad for training were promoted or
left the agency on their return to Egypt.)

- Learning and improved job performance are not rewarded at the
job site. Since job classifications. are relatively inflexible,
learning net; Bkills does not necessarily guarantee that they ~vill be
utilized. (For eXffirrple, laborers who were trained to operate pumps
were not allo';Jed to utilize their skills on return to their agency.)

4. Constraints to the Development and Delivery of Effective Training

Lack of clearly established goals within each agency and
the sector.

Good training is conducted to correct performance discrepancies
or problems. If organizational goals are not established or, if
established, not communicated, training efforts can be ineffective.
In the absence of manageTlent direction, training is sornet~es

conducted "for training's sake," under the mistaken assumption that
any training is l~tter than no training.

Currently, in even the best run utilities, there is a lack of
understanding that training is a management tool related to
management goals. Training is viewed positively as something that
everyone should have. However, the conduct of training is perceived
as a ritual or rite of passage; everyone should sit in a classroom
and listen to a lecture.
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-- " Inadequate Information and Analysis of Workforce Needs

A training strategy requires reliable estimates of workforce
requiring cfClining for each skill category, (e.g. how many
engineers, technicians, laborers, supervisors are required to
operate a~d maintain facilities). These data are inadequate,
unreliable or unavailable. For example:

The NOPI.JASD central training department estimates that
there are 37,000 total employees in the water/wastewater
sector. They project a total need of 95,000 leaving a
shortfall of 58,000 employees. NOPHASD estimates that
37,000 employees in operations and maintenance alone need
training. These data are based upon gross estimates and
bear little relation to staf~ing requirements supplied by
the various consultants.

TAMS estimates that 16,000 total staff t-lill be needed to
o~rate utilities in an efficient, cost effective manner by
the year 1988. The TN1S breakdOtID includes estimates by
agency and skill category. To meet the need, TAtS
estimates that 2,700 operations and maintenance personnel
will need to be trained in each of the next five years
1985-1990.

p~m~IC has made a" preliminary estimate of future workforce
needed to operate and maintain "the Cairo wastet-later
system. Cairo alone will require 2,216 trained people at a
constant staffing level until 1989 when the staffing
req~irement will increase due to increased system
c2pabili ty. "

t-tbile an accurate t-lOrkforce survey has never been conducted,
indications are that at the technician level and below, most of the
personnel I;Qrking for the public agencies cannot read and write.
This is, 11:)\\,':!\,er, not true of entry level t-lorkers for the SCA which
requires a rninimunl of secondary or trade school training for entry.
seA also requires a three-month qualification period for technicians
and belO~l, and a two yenr qualification period for engineers. In
the other cgencies, personnel policies do not require literacy as a
condition of ~nployrnent. The sector is given low status as an
employmeut opportunity.
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The lack of understanding of training technology

rbst GOE managers comment that all their personnel need
training, and that training should focus on the operators and the
lower levels. GOE officials have no expressed interest in
management training t except for the Central Organization for
Administration and Management t a group charged with promoting
effective management throughout government agencies.

CurrentlYt training is viewed as a panacea for a series of
performance problems. Training is not seen as a strategy for
correcting performance discrepancies.

In addition t models of successful performance-based training and
practice have not been developed 'and demonstrated by any agency or
consultant working in the sector. Two exceptions may be A}lliRlC's
program to train draftsmen and pump station crews. In this case,
counterparts have been identified and assigned, and the methodology
has been carefully selected to include models and complete
instruction in Arabic.

Lack of training counterparts

Although tbe primary focus of current AID projects has been to
build or rehabilitate capital works, it has been assumed that skills
will be transEered. However t training by foreign consultants
working with translators (or even with local consultants training in
Arabic) on a one-time basis has not had sustained impact. This type
of trainins has been conducted in the Canal Cities, Alexandria,
Cairo t the Provincial Cities, and more is planned through current
contracts and contract amendments.

Staff turnover in the sector is a constant reality and
indications are that good trainers ~vill be difficult to find and
keep. A person Ivho transfers skills or facilitates learning must
not only be technically excellent, slhe must also understand how
people learn. Currently there i? no special incentive for a person
to want to be~ome a trainer or for an agency to retain individuals
who develop training skills. GOE officials have suggested that
anyone rec..::-iving special training to become a trainer may be
required to remain as a government trainer for a minlinum of five
years. ' This policy rru3.Y deter people from becoming trainers. It
would be preferable for top managemen~ to support the development of
trainers by offering training, good compensation and a promising
career track.
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The absence of motivation and reward

Understanding and pinpointing the causes, conditions and
parameters of what motivates employees to perform "requires
professional knowledge of the culture and is beyond the scope of
this review. However, it is clear that training alone will not
motivate people. Training may provide skills and make people feel
impoLtont for a brief time, but training does not reward, support,
supervise, or hold people accountable for performance. These are
managem~nt and supervisory issues.

During this review,a consistent pattern of employee motivation
and reward emerged. In utilities where management practices and
salary compensation are strong, utilities are maintained (SCA, and
BeheiLa Water Company to a lesser degree). In the large public
utilities where compensation is sufficient, but supervision and
management direction are confused, motivation (as reflected by t'lOrk
output and the state of 0 and M) is poor.

Law 26/1983 for setverage and sanitary workers provides a risk
allowance of 60 percent of basic salary plus a food allOtvance and
overtime pay of up to 25 percent for daytime and overtime pay for up
to 50 percent for night tvork. ·The application of this law has not
demonstrated that sewerage workers have increased productivity or
are more highly motivated than before. There is same evidence,
howeveL, that utility workeLs want these benefits and are willing to
join wastewater organizations to get them.

5. Existing Training Resources (selected). Several institutes and
educational cen~er5 \'lere visi ted to determine (1) tpe degree to
which each could conduct one or more of the following training
activities, namely, management training, design and construction,
and operations and maintenance, and (2) whether such training would
precede employment (pre-service) or be carried out on-the-job
(in-service) •

ft~ong the institutions visited were the lTaining Organization of
the Ministry of Housing and Reconstruction (TOMOHAR), the High
Institute for Enviro~~ental Health at Alexandria University, the
Sadat Academy of t,,;,,"magement Sciences (S&'15) and the Development
Research and Technological Planning Center at Cairo. University.
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TO~DHAR. The Training Organization of the Ministry of Housing
and Reconstruction (TO~1a~), provides basic skills training for the
building trades industry (bricklaying, basic wiring, basic plumbing,
metal work and welding, cement form making, plastering and
painting).4 TO~DHA~ has a network of approxllnately 30 vocational
training centers throughout Egypt. Current plans are to expand to
65 centers.

TO~~I~~IS Gesr El Suez training center contains a special unit
that trains all trainers for the TOMOHAR system. Plans are underway
to develop t\-iO additional locations for training of trainers, one in
Alexandria ar-:d the other in Port Said. The staff of TOHOHAR have
received extensive vocational training preparation through
GfZ-funded internships and special programs in Germany. Curriculum
develop;m~nt and training methods and modules have been provided by
the 110.

In the past year, TOMOHAR has been training the Gesr El Suez
staff in skill training methods using a basic four step process
(discus~, demonstrat~, practice, evaluate). This methodology, which
is standard vo~ational training, appears to be effective for simple
trade skills; it t'lould need to be considerably broadened to train
workers in the more sophisticated water am.:i tolastetvater sector.

TO~OHt~~'s core training staff of four is familiar with such
techniques as job analysis, developing a training profile, writing
perforrneJr!ce objecti.ves, and designing skill training and s'irnple
audio visuals. These skills are directly applicable to designing a
performance-based program. This is the only group visited which has
an applied, successful r:~el for skill transfer.

TOt-lOHAR has

skill training methods and models;

extensive physical facilities (dormitories, workshops,
classrooms) which could be rented or used by
water/wastewater institutions;

4 lDMOHAR is currently in the Hinistry of Development and
Reconstruction, formerly the Hinistry of Housing and
Reconstruction. All utilities and NOPHASD are in the Ministry of
Housing and Public Utilities. Consideration is being given within
the GOE to broaden TONJHA.R.' s role to include the Ministry of Housing
and.Public Utilities, and to integrate it in some way with NOPWASD
as a training resource.
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a staff who could assist other trainers to develop training
departments, and

the ability to provide a portion of the basic skill
training for utilities (such as pipelaying and repair,
valves, sample taking, meter repair).5

TOMOHAR appeRrs to offer the type of training that could prepare
personnel for low-level jobs in the sector as well as improve the
performance of those already employed in this job classification.

Tile High Institute of Public Health, Alexandria University.
Although there are currently no undergraduate degree programs in
enviroaDental engineering in Egypt, the High Institute offers post
graduate courses in environnental sciences. Courses in water and
waste~-later treatment are available, if sufficient demand exists.
Courses at the High Institute are offered both a~ part of a ~~sters
or Doctoral pr.ogram, -or can be taken outside of degree programs. If
sufficient d~and and financing exist, the High Institute appears
willing to provide engineering training and to tailor the courses to
address specific needs.

The Sadat Academy for ~funagement Sciences (SAMS). SAMS offers
degree progra~s and specific courses outside of degree programs.
SANS has also developed a series of extensive case studies on
management problems in the Egyptian context. Interview data
indicate that St~'6 has provided Egyptian-oriented management science
courses.

Although some faculty experienced in designing and presenting
courses on management have left S~~, three or four of the current
faculty are senior, experienced management trainers. They are
occasionally available as consultants to industry and could design
training that is responsive to sector needs. Sfu~' staff could
prepare new managers and update those currently in place.

5 I t is not recoUI:lended tbat TOt-lOHAR provide more advanced
training such as water treatment process control, engineering
training, 0 and i:1 of complex pumps and machinery etc. using their
basic vocational training method.
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Universities and Institutes. A cursory review of institutions
of higher learning indicates that none of the four major
universities (Cairo University, Ain Shams, Suez Canal University,
Alexandria University) offers degree programs in sanitary or
enviropmental engineering. While engineering students tend to
pursue a degree in civil engineering, a more prestigious degree
providing access to better career opportunities, programs also exist
in electrical, architectural, and mechanical specialities. Sanitary
engineering is generally part of the civil engineering program.

Institutions of higher learning do not provide performance-based
training geared to real problems in the workplace. Their approach
is usually theoretical and focused on preparing students to enter a
field of employment. It is unclear whether universities and
institutes can provide practical in-service training for engineers,
or if the faculty would be willing to develop case studies and carry
out on-the-job consultation within the context of a training
program. Engineers require this type of training. If these
institutions are used as training resources for the sector, training
expertise focused on the in-service situation should be linked with
the academic environment to ensure that the maxlinum practical impact
is achieved. This would require training specialists and academics
to tvork together.

Developm2nt Research and Technological Planning Center at Cairo
University. Atfiliated tvith Cairo University, the Center has
resources (staff, word-processing and sllnultaneous translation
facilities, etc.) that can be used to design, plan and linplement
programs to meet training objectives. The Center can draw on its
olm services, the technical and support services of Cairo
University, and the facilities of outside Egyptian and foreign
consultants to construct programs responsive to the needs of the
sector in general, or to specific organizations in the sector.

6. Analysis of Proposed Training Activities. AID is currently
reviewing a series of training proposals, and developing a major
Institutional/Human Resource Development Project (IHRD). Also under
review are contract amendments and proposals from the A&E firms to
provide training to projects in the Canal Cities, Alexandria, Cairo,
as t'o'ell as Cairo's General Organization for Sanitary Drainage. In
addition, the TAMS training consultant has developed a proposal to
establish a training resource center.
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IHRD Project. The Terms of Reference (TOR) for this project are
currently under review and a Project Paper (PP) is being developed.
The proposed project could be a vehicle for defining, developing and
institutionalizing training systems in the sector. The project will
need to distinguish between the short-term training needs that will
be met by other projects and the long-term requirements for
pre-service and in-service training in management, design and
construction, and operations and maintenance.

Contract Am~odments A&E Requests to Conduct Training. Current
proposals fro:n A~E firms have a similar pattern, and roost have the
same deficiencies.

The proposals either do not specify a "training of
trainers" component or, if Inentioned, do not describe how
this will be accomplished. Training Egyptian counterparts
is an opportunity to begin to develop a training system.

None of the current proposals suggests the impact of
training. Most emphasize the importance of carrying out
lengthly needs assessment. Needs assessment is important,
but can be integrated with on-going training. Critical
training areas are known to both the GOE agencies and the
A&C firms.'

TN~SPropcs~l Eor a 1raining Resources Center. A concept paper
for a Training ~esources Center was developed by the TM·~ training
consultant in February 1984. The National Water and Wastewater
CO~littee, an interagency group organized under the' sponsorship of
the Hinistry of Housing and Reconstruction, revie~...ed this proposal
which later floundered \vhen the ministry was reorganized and the
training conrnittee was disbanded.

As proposed, the Training Resources Center would have been set
up under NOP~·iASD to cOOi:dinate, set standards and promote training
in the sector. Tbe center would also provide direct o&M in-service
training and develop training materials.

It is not clear whether this approach is part of a larger
strategy to develop training capability throughout all organizations
in the sector. In addition, there is no mention of developing HRD
officers in each agency (an essential need), providing supervisory
training for middle and 10lver level staff (another key need) or
tr?ining trainers for the various organizations.
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The idea of a Training Resources Center has served the very
useful purpose of stiTlulating discussion among the agencies
involved. Currently GOE officials in each of the agencies believe
that O~1 training is best handled close to the operating systems,
not in a central facility. At the same ttme there is some
recognition of the need to develop training models, resources, -and
standards, and to train trainers centrally. This activity is
considered by some to be an appropriate role for a national
organization like NOP~W\SD.

C. Conclusions and Recorrmendations

Current GOE emplo}ment policies and organizational practices
constrain program effectiveness. Still, with a strong GOE commitment
to improving the technical and managerial capacity of personnel in
the sector there are good prospects for ensuring that rehabilitated
and ne~lly constructed physical ~'lorks can be operated and maintained
properly. Unless the GOE is committed to upgrading the performance
of sector organizations, AID assistance of any magnitude will have
minimum long-term impact.

Enh~ncing institutional performance will require the GOE (1) to
train indi~liduals in key technical and managerial areas before
serving nnd while in the service of sector organizations and (2) to
allow each individual to employ the new knowledge and skills derived
from training. In addition, the GOE must commit to developing
trainers w~o can assess tvorkforce needs, develop approp~iate

training models and train management and staff on an ongoing basis.

In the context of defining a program to develop personnel and
improve organizational performance in the water and wastewater
sector, AID and the GOE should agree on the basic criteria for the
progran. In addition to defining the basic goals of all
organizations \'1orking in the sector, agreement should be reached on
the follOllio8 points.

Tile GOE should:

1. nominate a chief Human Resou~ce Development (HRp) officer
for the sector. S/he should serve at the undersecretary level of the
~linistry of Housing and Public Utilities and be responsible for all
workforce programs in the sector;
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2. appoint a high level HRD officer in each sector
organization. Training officers should be carefully chosen,
instructed end supported. These should be highly motivated
individuals and the counterparts for staff of AID's IHRD project.
Each organization in the sector should understand and provide
perfoDmance-based training;

3. ensure that training actually transf~rs prac~ical, usable,
on-the-job skills and supports organizational goals. Training
should be targeted to the individuals and jobs where performance
discrepancies exist. Training should take cultural variables into
account.

4. ensure that Egyptians participate, deliver, plan and manage
training. Expatriate trainers should concentrate on improving the
skills of the lUliJ officers and training staff of the the sector
organizations, and

5. ensure that sixty to seventy percent of those trained remain
on the job aGO use the ne~'l1y learned skills for at least three
years. In addition, job perfoLID~nce should be assessed after
training.

AID should:

add training expertise to the mix of skills on the Urban
Administration and Development (UAD) staff. The new AID projects in
the sector are <;!S much trainio;s ;Ji1d institutional development
activities as engineering. State-of-the art tr.aining technolo3Y
requires in-depth knowledge of the field. AID should require that
training is available in order to ensure that investments are
soundly conceived and properly monitored.

l-lith tbese agreements in place the GO~._?nd AID can move to
dev~lop ;!nd establish (1) the training model, "(2) the training
structure and (3) the training programs.

6 For exa;nple, the manag i2.'TIent of a utility could decide to focus
on pump maintenance for six months and present a special training
program. The sinistry could make one wastewater treatment plant
fully operational and train everybody in the plant. This activity
would use training to achieve a management goal.
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1. Training modeL Before selecting the training model
appropriate for the water and wastewater sector, .those in place in
other sectors in Egypt should be reviewed. There is some evidence
that the electric utility is developing a comprehensive training
model for pre-service and in~service training. This model is being
set up tvith tbe complete support of the ministry, and has been
reviewed with technical schools and universities throughout Egypt.

In addition to examining this training madel, approaches
utilitized by the Egyptian Army to install and maintain the
telelphone system should be examined to determine the extent to
which certain components could be incorporated in the model chosen
for the water and wastewater sector.

The n~el developed for the sector would identify the structure
in Ivhich training takes place and the content of the programs
presented.

2. Training structure. The training structure indicates the
arrangement a~ong the organizations responsible for training and the
nature,of the trtiining prOVided. The structure should include all
organizations, institutes, universities, authorities, etc., that
have any role in the training process. The role of each organization
and the interactions among them should be defined. The structure
assesses each unit according to whether it prOVides pre-service or
in-service training and the type (management, design and
construction, operations and maintenance) and degree (high, middle,
low) of training prOVided.

A review of the structure in place among the agencies currently
involved in training in the sector suggests that the capacity of
each is limited and .that the linkage among sector-specific agencies
and those outside the sector but with resources useful to the
sector, is minimal. In principle, NOP{~SD is charged with
establishing and supporting a training structure thoughout the
sector. However, NOP~";ASD has only tt.;o people assigned as trainers,
the training budget is very small and the agency has only limited
audio-visual equipment and training material.

Officials 2sso~iated Ivith water and wastet'lat.er organizations in
the Canal Cities, Alexandria, Beheira and Fayourn appear to have no
confidence in the ability of NOP~w~D to coordinate training in the
sector. At the mOJ1ent, each agency tvants to go its mm tolay. There is
a crtical need, tberefore, to define the proper role of each agency
and the linkage ~uong thB~. It is suggested that NOFdASD coordinate.
the national training program but give special emphasis to training
(1) trainers and (2) upper-level managers and technicians.
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It is essential to assess the extent to which any given Egyptian
institution can contribute to enhancing the capacity of individuals
and org<1nizations Horking in the water and tvastewater sector. At
present, data needed to guage a given organization's ability to
conduct pre-service and in-service training in mangernent, design and
construction, and operations and maintenance are not readily
available. It would be useful to develop a matrix along the lines
suggested b~low to identify organizations tvithin and outside the
sector that can play appropriate roles.

Training Organization
Pre-service In-Service

Job Category

t-13nagement

Design/Construction

Operations/Maintenace

An analysis of the training capacities of all institutions
within and available to the sector, coupled with more general data
on workforce supply, ·should provide information on the number and
type of trained personnel who can be made available to the sector
within ~nygiven period of time. It should also indicate whether the
organizations responsible for training have all the skills necessary
or whether there is a need to develo~ their capacities.

An eoditional analysis of the operational demands of the
physical \·;orks of the sector organizations, coupled I."ith a review of
the skill levels of current staff, should generate data on the
nunber of personnel who need training, as well as information on the
job cat~gories most in need of competent staff. A matrix of the type
outlineabelmv might be a useful tool for determining the degree of
cor.responcence bei.:\veen required and available personnel.

Personnel

Required

Job Categorl.

J:vIrma.;eLlent

Design/Construction

Op~rations/~~intenance

Available Difference
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Comparing the results derived from analyzing personnel needs and
training capacities should suggest (1) tvho needs to be trained, (2)
what kind of training should be provided and (3) where the training
should take place. These analyses are of fundamental linportance in
developing the content of the training programs.

In general, training should be centralized where the demand is
lowest. Top managers, engineers, training and HRD officers should be
trained at central locations. This practice will ensure economies of
scale, inter-Dgen~y communication and opportunities for establishing
uniform procedures and standards for management, design and
construction, ~nd operations and maintenance. Where there is a
demand for large numbers of personnel with relatively low-level
skills, e.g., pump operators, training should take place at local
training centers attached to the agencies.

Skills t;hich can be developed through vocational training
approaches, e.g., meter repair, welding, plumbing, should be
obtained through organizations like TOt'OHM since there is no need
to duplicate existing or easily adaptable programs.

Wnile it is recognized that none of the agencies in the sector
have the resources needed to carry out effective training, it is not
too early to b~gin to outline the structure of training in the
sector.

NOP~\'ASD. N'')P~'IASD should define and coordinate all training
activities in the sector, assign the necessary resources (human and
financial) at the local level, and carry out the following specific
tasks:

- train the m~nagers of sector organizations;
- train HRD officers nnd trainers;
- coordinate the training of sanitary engineers and arrange for

post-graduate engineering training where academic programs are
required;

- develop training ffinterials, guides and audio-visual training
aids for the sector; .

- manage 8 central coordination committee comprised of
representatives from each major agency in the sector and
universities, technical trade schools and institutes to inform them
of sectoral needs for curriculum;

- develop anc! manage certification programs for skilled
positions in toe sector;

- coordin3te and train agency personnel in workforce planning
procedures; O{o~kf01:ce data should be collected and sLIDIIlarized from
each agency by No.f\-IASD. These data should form the basis for
rolling five-year workforce plans for the sector as a whole.), and

- evaluate training results and maintain training information
records, and a central training library.
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I

Local agencies. Each local agency should have a training
department t'lhich vlOrks in a regional training facility. Some
agencies \'lould share the facility, e.g. Beheira and Alexandria
agenci~s, CanRl Cities Agencies and Governorates, Provincial Cities,
Cairo. I TO:;10HAR facilities could be used or adapted for use by
many of these agencies.

Local agency training departments should:
- carry out on-going needs assessment for training with

technical assistance from NOPWASD or an outside consultants;
- cOLlduct Operations and Haintenance training and skill training

for trades and crafts (when not trained by TQ~O~). This
curriculum should include all process control elements in \vater and
wastewater treatment and distribution, and maintenance of the
collection system. Each facility should have practical skills
workshops containing cutatvay models and training aids. In addition,
local training should integrate supervised (or guided) on-the-job
training with classroom instruction.

- evaluate training and maintain a training information system.

The training system design would use local training center
facili ties and one central facili ty. Local facilities tvould be
staffed ~y the training departments of each participating agency.
The staff of tbe training centers should belong to the local
agency. The central training facility would be managed by NOPWASD.

3. Training progr~~s. Since there are deficiences in the abilities
of th2 oL6dnizatioGs in the sector to provide training, as well as
in the crray of training programs on hand, efforts must be made (1)
to improve the capacity of the institutions to conduct training and
(2) to define and establish effective training programs. t~ile it is
premature to suggest the content of the program, it is appropriate
to suggest the principles that should be kept in mind and the needs
that should be addressed Unnediately and over the long-term.

Principles. All training must be directly responsive to the
defined needs and performance problems of the agencies operating in
toe sector. Training should be designed to improve the overall
effectiveness of the sector agencies, and top management must
uhderstcmJ and support training programs.

7 In the case of the governorates, measures should be taken to .
ensure that sufficient resources are available to fund recurrent
training ccsts. It n~y be necessary for NOPWASD to operate these
training centers for. the initial project years.
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The training systems should work together as a coordinated
whole. Centralization or decentralization of training is not a major
concern; structuring the training system so that limited resources
are used to meet the needs of the sector is the fundamental
objective.

Needs to address. In the immediate future training is required
in op3rations and maintenance.

Expatriate trainers from existing A&E firms should work with
Egyptian counterparts to conduct the "start-up operations". The
development of training systems and local capability needs to begin
now. No opportunity should be lost to lay the foundation for
sustainability.

These star~-up training activities provide a good opportunity to
specify the skills and behaviors needed (at all levels) to operate
and maintain ~;:)rks. This is the first step in designing
performance-b3sed training.

Start-up training should require the A&E's to provide training
specialists to back-stop technical personnel who will do training,
but are not by professional trainers. Experimentation to determine
which training methods are effective within the culture and within
local constraints (e.g. level of literacy should be encouraged).

Given the lovI skill levels of e.rnployees, special strategies for
o and M training must be designed that use a high degree of visual,
practical, em-:l supervised on-the-job training, and a great deal of
follOl-l-up. Class room programs \vith one field demonstration and a
short practice period will not prove effective. Check lists and
written job aids I,vill not prove effective either, unless they are
visually coamunicative. Attacking the basic literacy problem
directlXc is a longer term option, along with upgrading entrance
requirements .'1r.d adoptin;; a certification prograrn. It seems clear
that the traditional vocational school training approach, wbich
depends on \·:r itten material, will not \-lork as a training strategy
for 0 and M in Egypt.

Efforts to impose "canned" training modules, using standard
films and supplies from stateside vocational training programs
should be avoid<:::d. Training must be tailor-made locally if the
Egyptian agencies are going to begin to "own it".· Egyptian training
officers must be included in all steps of training program
development.
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Training for shift supervisors and managers should be integrated
into these efforts. Supervisors should knOH what needs to be done
to ensure that skills enhancement is supported and that workers are
held accountable for applying what they learn.

NO?1w\SD and each agency in the sector should select training
officers and begin to put in place ·the foundation of a training
system. Limited training equipment (models, films, manuals) should
be made aVdlable by AlD. In addition, advisors skilled in setting
up training systems and technical trainers experience in improving
job skills in operations and maintenance should be made available to
work with Eg}~tian trainers.

In the ~1i.d-Term - Egyptian trainers should continue to develop
worker skills in operations and maintenance \vhile local capacity in
managernc:nt, design and construction is improved through the
assistance of Egyptian trainers and outside consultants. These
efforts Clre "training technical assistance," and should be
coordin~t0d through the longer term IHRD project effort.

Over th0 Long-Term - The IHPJ) project may be the vehicle for
establish"ii-,g continuous training activities in the sector. Training
depar~12nts and training centers should be developed strategically.
Each agency should establish a staff capable of providing training
on a C0 1,titlU0US basis. NOPl~ASD should develop a senior HRD officer
for each 3s<2ncy and train trainers for each agency. Technical
assistanc0 over at least seven to ten yea~s may be ~equi~ed to
ensure that NOP!.,TASD re<lches this objective. 8 "

8 It may be possible to provide a single HRD/Tr"aining of Trainers
contractor to assist NOPI-JASD and the individual agencies for
trainin~ cf trainers. Hot-lever, each a and H training effort should
also prcvi~e training assistance to each training department. It
\vill be vcry import3nt that the terms of reference for these
technical assistance contracts provide compatible training
specificatioDs to avoid confusion and "competing approaches.



- 53 -

Appendix 2.1

Hu~an Resource Development and Training Terms

I. General D~finitions:

Trainin&: An intervention of structured learning used as a
man<Jgernent tool. Training is an intentionally designed learning
event based upon an analysis of performance discrepancies (needs
assessment). Effective training ~vill correct performance problems
if the discrepancy is based upon skill or knmvledge and conducted
effectively.

Training can be effective as a management tool if management
goals and directions, as defined and training needs are analyzed.

Human Resources Development: The full range of activities Hhich
enco:;pass developing hUJli.m potential and productivity in
org,:mizations. HRD includes activities such as workforce planning, .
training, education, incentive programs, motivation, safety, and
related activities.

Training Officer: A professional trainer, or training specialist,
completely versed and skilled in the full range of training
methods. S/he is uble to both determine training needs, and design
and conduct training. A trainer is ~istinct from a specific
technical trainer ~..Jho has knm'1ledge in a subject area such .as
engineering, office SysteulS etc. However, some training officers
are speci21i~ed both in a subject area and learning technology.

HRD Officer: A Hum3n Resources Development Officer is a senior
management pusition in an orgaQization (equivalent to a division
manager) who overse~s th2 series of HRD functions in a
organization. This often includes supervisory responsibility for
training pcogcams and staff, workforce development and planning,
personnel, safety, retirement, and human resource forecasting,
planning and nllocation. .

Technical Trainer: A person Hith a specific subject area expertise
Hho transfers skills to others. A Technical trainer may often work
in conjunction or with the guidance of a training specialist.

.
ManAgement 'f1:niner: A person with a specific subject matter area
expertise in management sciences: superVision, management training
etc.
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Mana0ement Traininp,: Training for managers and supervisors usually
involving instruction in skills needed to plan, direct, lead, and
control work. t~nagement training is learning how to improve job
perfor.mance in the cultural setting. It does not necessarily linply
training for top managers; a shift supervisor, lead worker or anyone
who exercises leadership to get work done is a candidate for
man3gE~ent training. This term is sometimes called supervisory
trainic6' Sup~rvisory training is a subset of management training.

Administrative Training: Training for staff in policies,
proc('·]ur.es, systems (e.g. procedures for merroranda. routing, filing
syst~s,). Administrative training focused on learning procedures
in administrative settings rather than learning how to get work done
through others, which is rnanag~tient-related. The two terms are
often confused and used interchangebly.

Training of Trainers (Tar): There are tHO basic types of TOT:
training for tr:Ti_ning officers in the skills and techniques of
training technology: and training supervisors, to transfer what they
know on the job to others. The latter type of TOT is often u~ed to
transfer skills \vithin an organization under the assumption that
training others is a normal vlork responsibility of superVisors.

Skill 1raining: Training designed to improve physical, psychOT.Otor
skills. Skill training may in~lude conceptual understanding and
theory.

Perform2nce-Based Train~: Training specifically designed to
correct a perfor:.i1ance problem. Performance based training is based
upon cn analysis of the gaps between current and desired performance
(performance standnrds or competency must be established as a
baseline) •

II Co~on Tools used in Training Technology

Needs A~sessment: A diagnostic devices used to define training
needs, set training goals and priorities, and design training
programs. If one knows the current situation and the desired
outcome or perfor~;nce, training can be designed to fill the gap.

Perform~nce Problem SolVing: A diagnostic procedure which
determines the gap bet~'leen current and desired job .performance and
gaps options for filling the gap. Training may be one measure for
correcting the situation.
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Task An3lyis: A diagnostic procedure which details all the specific
tasks and skills needed to carry out a procedure. Each procedure is
analysed for frequency and difficulty. This data is then used to
design training.

Training Desi~~: A training design is a specific set of
instructic:1s xlhich a trainer uses ·to conduct a training session. It
contains goals, objectives, step by step procedures with a schedule
for each step. Good designs follow proper learning sequences.

Training l<(Joule: A collection of training designs or training
sessions packaged together to address a single subject area or set
of related skills.

Training Aid: Any device used by a trainer which helps participants
learn. COITllOn examples are flip charts t toolst audio-visuals etc •.

Job Aid: A device des igned to help a person remember hmv to do a
job. Job aids can be a simple picture or a complicated check list
or operations manual.
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Appendix 202 (a)

SUIMlary of Training Activities in the
Water and Wastewater Sector

Harch, 1985

Project :Jl::
Organization:
Consultant:
Project Activity:
Training Period:
Approach:
SUbject (s):

263-0048
Cairo G2neral Organization for Sanitary Drainage
l\:.\illRIC
Training
1980 - 81
ClassroOm, Practical and Off-Shore Training
English Language
Pump Station Operations
Naste''later Treatment Plant Operations
Se""er Cleaning
Off-Shore Training

I. Training Tarqets/Oblectives

1. English langu2.ge orientation
and/or review for urr.£[-lelJel
GOSSD engineers, scientists,
m3nagement and technicians.

2. Pump station training for
GOSSD engineers/manager.

3. Pump station Oh~ training for
GOSSD operators and t'2c:1nic::ians.

4. Wastewater treatrnei1t plant
desi9n and operation tr~ining for
chemist and engineers.

Training Activities

1. 200 GOSSD personnel attended
144 hours of basic English
training and 36 hours of
technical English trainirig.

2. 45 GOSSD engineers/~anagers

trained for 60 hours in pump
station design, operation,
maintenance and safety through
classroom and practical
instruction.

3. 26 GOSSD operators/technicians
received practical O+~ training
from A."ffiRIC staff and tHO of the
GOSSD engineers that participated
in the pump station 
.engineer/manager training.

4. 65 GOSSD chemists/engineers,
received 6 hours of design and 28
hours of operations classroom
training.



5. Sewer cleaning ~lipment

training for GOSSD maintenance
personnel. TV sewer· monitoring
training for su~ervisors.

6. aDA - funded off-shore
training in the U.K. for C..QSSO
engineers and scientists in
system 0+:1.

II. Other Training Output

1. Preparation of Arabic/English
O+M manuals.

IOlf 14720

_ 57 _

5. 400 GOSSO sewer maintenance
personnel received practical
training in the operation and
maintenance of USAIO-funded sewer
cleaning equipment. GOSSO
supervisors received additional
practical training in TV
inspection techniques.

6. 20 GOSSO engineers/scientists
participated in a 6-week U.K.
course on wastewater systems
operations and maintenance. 2/3
practical training and 1/3
classroom training•.
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Appendix 2.2 (b)

Sum~ry of Training Activities in the
\~ater and Haste\olater Sector

t1arch, 1985

project #:
Orgunization:
Consultant:
Project Activity:
Training Period:
Approach:
Subject (5):

0263-0048
C::lirl) Gzneral Organization for Sanitary Drainage
l\!'J1B~\IC

'l'raining
1 year, 1984 - 1985
Informal Technical Assistance
Seder Cleaning for Middle Hanagement

I. Training Targets/Obr.ctives

1. Technical assistance to GOSO's
middle management se~;2r cleaning
personnel to improve se~er

cleaning op2rations 2nd
maintenance prcced'JJ:E:s.

2. To support previous 1980
efforts in training or~rator

personnel in L~e usc of Sewer
cleaning equip~ent •

Training Activities

1. Since GOSO has no middle
management personnel assigned to
the se~erO cleaning operations,
technical assistance is being
provided to personnel in
preventive maintenance techniques.

2. Unused sewer cleaning
equipment is currently being
brought into operation.
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Appendix 2.2 (c)

S~~ry of Training Activities in the
Water and Wastewater Sector

March, 1985

Project #:
OrganizRtion:
Consultant:
project Activity:
Training Period:
Approach:
Subject (s):

263-0048
cairo General Organization for Sanitary Drainage
Ai

'
ll3RIC

Training
1 year, 1984 - 1985
Classroom and Practical Training
Pump Station Operation and i1aintenance
Pump Station Supervision

1. Training Targets/Objectives

1. To train opera~ors of
rehabilitClted P1IIi? stations in
correct operations and
maintenance procedures.

2. To train pwnp station
supervisors and area engineers in
proper 01+1 procedures and
reinforcement/ret~aining

procedures.

3. GOSD counterpart participation
in the design, plar!ning and
delivery of the training program.

II. Other Training Outputs

The developm2nt of standard
operating proc~1~r.05, mech~nical

and electrical handouts, and
checklists.

ID~1472D

Training Activities

1985 implementation
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Appendix 2.2 (d)

SUiiti1ary of 'rrainin9 Activities in the
W3ter and Wastewater Sector

March, 1985

Project #:
Organization:

Consultant:
Project Activity:
Training Period:
Approach:
Subject:

253-0038
General Organization for Greater
Cairo Water Supply
ES-i?arsons
Training
3 [-lon ths in 1982 - 86
Off-Shore and Classroom/Practical 'rraining
Leak Detection

I. Training TargG~s,~)bjectives

1. To provide off-sh,xe training
to supervisory e;y]i;l'~'2::-S in t.."1C
operation of electronic leak
detection equipment, alid to gain
the skills r.eces:.-:a.r\'" to train
o~erators in the us~ of the
equipment.

2. To train supervi~ors and
technicians to o~2~ate 12~k

detection equip.n2nt ·...,ib) t"he
assistance of off-'silXC: traine<1
supervisory engir.e2rs.

Training Activities

1. 6 supervisory engineers
received 2 weeks of classroom
training and 2 weeks of practical
training in the use of electronic
leak detection equipment, in the
u.S.

2. 10 managers, 3 supervisors and
50 operators were trained in the
use of the equipment in 2-day
classroom and 4-day practical
training sessions during a 2
month program. Training was
conducted by the consultant staff
and 2 of the supervisory
engineers trained in tile U.S.

BEST AI/AIUliJLE COpv
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Appendix 2.2 (e)

Sumnary of Training Activities in the
Water and Wastewater Sector

March, 1985

Project #:
Organization:

Consultant:
Project Acti.vity:
'l'raining Period:
Approach:
SUbject:

263-0038
General Organization for Greater
Cairo Water Supply
ES-Parsons
Training
1 Month in 1984
Classroom and Practical Training
~qater Treatment Plant Operations/Start-up

I. Training Targets/Objectives

1. To provide practical start-up
training for water treab~ent

plant staff in the operutiOj1 of
clarifiers completed ouring
stage I •

Training Activities

1. 20 water treab~ent plant
perso~~el (plant manager,
engineers, operators and
laborers) received 4 weeks of
theoretical and practical
training in the operation of
clar ifiers.
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Appendix 2.2 (f)

Summary of Training Activities in the
Water and Wastewater Sector

March, 1985

Project #:
Orgo.r1.ization:

Consultant:
Project Activity:
Training Period:
,t.~l?roach:

Subject(s) :

263-0038 .
General Organization for Greater
Cairo Water Supply
Jarne,S t-l. Montgomery
Management and Technical Advisory Service
1984 - 86
Informal Technical Assistance and
Off-Shore· Training
Pilot Metering Program
\~ater Wastage Pr<Y::Jram
Off-Shore Training

I. Training Targets/Objectives

1. To train supervisors and staff
ill t.he instGllation and
nFl~ntaina.nce of water meters in a
~ilot metering program.

2. To train supervisors and
stclff i:l \1ater wastage control
I..:sing the LJ.3;"\ID financed leak
det2ction eq~irAnent purchased in
1982.

3. To train water meter field
survey tealf1S in data collection.

4. Off-shQre participant
tru.inir:.g in the U.S. for 8
technical and administrative
miadle-to-up?sr level managers,
in both classroom and practical
training.

II. Other Training Output
Translation of leak detection
.eq'Jiprnent manuals into Arabic.

IO#14970

Training Activities

1985 implementation
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Appendix 2.2 (g)

Summary of Training Activities in the
Water and Wastewater Sector

Harch, 1985

Project ~:

Organization:

.Consultant:
Project l\8tivity:
Training Period:
Approach:

Subject (5):

,263-0089
Alexandrin General Organization for
5nnitary Drainage
C~~p, Dresser and McKee
Training
1978 - 81
Practical Training and
Informal Technical Assistance
Design K'1gineers .
Practiced Training for Sewer Cleaning Operations
and, S8w2r Cleaning Maintenance for Engineers

I. Training Tar'3-=ts/Objectives

1. Practical training in Cl}.'l's
design office tor AGJSD design
engineers.

2. Practical train5.IYj in se'o"ier
cleaning operations.

3. Practical training in the
maintenance and i:"ej?air of se'",'er
cleaning equip;rc.:;nt,.

1D*1472D

Training Activities

1. 5 AGOSD design engineers
received practical training in
(Il\I's design office.

2. AGOSD sewer maintenance
personnel received practical
training an4 technical assistance
in'the operation and maintenance
of USAID-financed sewer cleaning
equipment.

REST /JI/'C,/LA2LE COpy
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S~mary of Training Activities in the
Water and Wastewater Sector

l1arch, 1905

Project #:
Organization:

Consultant:

Project Activity:

Training Period:
Approach:
Subject (s):

263-0100
Alexandria General Organization for
Sanitary Drainage
Boyle Engineeril1'-j Corporation/Arthur
Young and Company
VBna3ement a~d Technical Advisory
Services
1981 -" 84
Classroom and Practical Training
O~~rations and ~~intenance

S;~\,'er Cleaning
Sc:f:ety
CO:1struction Hanagement
Design

I. Training Targets/OJ~ctives

1. To provide practical,
on-the-job training in the areas
of operations and maintenance,
sewer cleaning and safety.

2. To provide formal classroom
training to AGOSD construction
managers, resident er8ineers and
insp3ctors, design r.lJ:m~gers and
OH-1 personnel.

Training Activities

1. a) Daily practical training
for AGOSD's Operations and
Maintenance Division. This
included equipment training for
forklifts, cranes, pump station
operations and treabnent plant
operations.
b) A practical training in the
use and application of safety
equipment
c) Practical training in the
operation of sewer cleaning
equipment.

2. A total of 2,263 AGOSD hours
received of training in:
a) Construction management: 314

- hours
b) Resident construction

engineers: 1345 hours
c) Design engineers: 143 hours
d) Operations and maintenance:

371 hours
e) General management training:

90 hours.
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Appendix 2.2 (i)

Su~~ry of Training Activities in the
Water and Wastewater Sector

Harch, 1985

Project #:
Organization:

Consultant:
Project Activity~

Training Period:
Approach:

Subject (s):

263-0100
Alexandria General Organization for
Sanitary Drainage
Wastewater Consultants Group
Training
1982 - 86
Practical, Classroo~ and
Off-Sbore Training
Industrial Laboratory
S!?ecialty Horkshop

I. Training Targets/Objectiv2S

1. To train personnel in the use
of industrial laG~ratory

equipment.

2. Inform:tl speciality \olorkshops
for AGJSD persoru1el.

3. To organize for AGOSD
managem9nt personnel an off-shore
training seminar / study tour of
u.s. wasteivater fa::::iliti28 •

4. To f~~iliarize AGOSD resident
engineers and inspectors
regarding procedures on contra::::t
claims and change orders.

II. Other Training Outputs

The preparation of English/Ar.abic
claims managemen t manuals.

Training Activities

1. Practical industrial
laboratory equipment training for
AGOSD personnel at the East
treatment plant.

2. Informal workshops for AGOSD
management in tunnelling and
outfall design/construction,
pipeline materials and corrosion
protection.

3. 4 AGOSD director generals
participated in a 20 day u.s.
study/training tour of four u.s.
metropolitan areas to Observe O+M
procedures, specialized
equi~~ent, construction
activities and management systems.

4. Classroom training currently
being delivered.
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Appendix 2.2 (j)

S~mary of Training Activities in the
i'later and \-Jastevlater Sector

March, 1985

Project #:
Organization:

Consultant:
Project Activity:
Training Period:
Approach:
Subject (s):

263-0048
. Suez Canal Authority for the city of Ismailia,
Port Said, and Suez
canal Cities Consultant
'ITQining
1981 - 82
Classroom ill1d Practical Training
Water Treatment System Operations and Maintenance

1. Training Targets/OJj~ctives

1. To provide classroo:n and
practical training to plant
operation and distribution system
supervisors and operutors.

II. Other Training O~tPlits

1. ~~ Arabic/English water
distribution system training
m~nual was projuced

Training Activities

1. Classroom training was
presented in the 3 cities.
Practical training in water
treatment plant operations,
distribution syste~s and
laboratory firocedures to 5:A
personnel.
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Appendix 2.2 (I<)

SUITmary of Training Activities in the
Water and Wastewater Sector

1"iClrch, 1985

project #:
Organization (5):

Consultant:
Project Activity:
'l'raining Period:
Approach:

Subject (5):

263-0048
National O:ganization for Potable Nater
and Sfu~itaLY Drainage for the cities of
Ismailia, Port Said, and Suez
Ca~al Cities Consultants
Training
1981 - 1982
Classrco~ and Practical Training, and Off-
Shore Training .
Wastewater System Operations and ~aintenance

I. Training Targets/O~~~ives

1. To provide wastewater
personnel classroom tralnin'J 5.n
operations and mai:ltenance,
design, construction,
administration &nd insp~~tion.

2. To provide practical training
to wastewater personnel.

3. To attend off-shore trai:-ling
courses and visit operational
wastewater facilities in the U.S.

II. Other Training Outputs

A collection system operation and
maintenance manual, a vla:.otc'dater
utility management, and a
collections syst~r.s safety audio
visual program were produced.

Training Activities

1. 93 hours of classroom training
was provided to operators and
enginee~5 in collection system
Gn1, pumping station on~, and
primary and secondary wastewater
treabment plant operations.
laborer safety training was
offered in Ismailia and design
training was offered in Port Said
only.

2. Practical training was
provided to supervisors,
technicians and laborers in the .
areas of sewer cleaning, se~er

inspection, electrical and
mechanical repair, and pump
station operation.

3. 4 engineers attended practical
training and obsp.rvational travel
wastewater. system at Florida for
6 weeks.
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Appendix 2.2 (1)

Suw.~ry of Training Activities in the
Water and Wastewater Sector

March, 1985

Project #:
Organization:

Consultant:
Project Activity:
Training Period:
Approach:
Subject (s):

263-0127
Beni Suef, t-1inia and Fayoum
Hunicipalities
Wilbur Smith and Associates
Training
1982 - 1986
Classroom and practical Training
~1anagernent

Technical/Engineering
Operations and ;~intenance

I. Trainin~ TargetG/Objecti~

Year 1:
1. 'IiOmeet the pr ior i ty tr<:tining
needs to develop necessary
infrastructure.

Year 2:
2. To train person~el for water
and waste\",ater operations and
maintenance, city mill1~gement and
the training of trainers.

II. Other Trainin;J Outputs

1. Arabic/English training
manuals and training aids were
developed for courses conducted
during the first two years of
training, and for the third year
wastewater and water systems
training. .

Training Activities

Year 1:
1. 226 trainees attended 10
courses conducted by the
consultant staff and local
organizations in English
language, ma.nagement and
tec~~ical training.

Year 2:
2. 311 trainees attended 16
courses conducted by the
consultant staff and local
organizations in English
language, project management
training, and water/wastewater
and other engineering and
workShOp training.
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,
~ Chatter 3

Financing Project Comp etion and Sustainability

A. Background

The financial aspects·of USAID's program in 'the Egyptian water
supply and wastewater sector have been reviewed to identify the most
important financial issues and to specify realistically attainable
targets tvhich reflect a balance of USAID and GOE perspectives. THO
principal outputs are sought, namely (1) to facilitate completion of
ongoing and ~uture projects and (2) to enhance the sustainability of
projects through improved financial performance in the sector.

As some of the physical h'Orks supported by ,AID approach
completion, the need to ensure that the GOE (1) makes capital
available to cornplanent the AID invesonents, (2) finances the design
and construction of currently unfunded, but essential, components of
the networks (e.g., the 'branch tunnels of the East Bank of Cairo),
and (3) generates the revenues sufficient to operate and maintain
the system adequately increases. Since the existing networks were
allowed to deteriorate badly and little, if any, new construction
t'ms done in the period 1956~1980, the magnitude of the investment
needed to rehabilitate and expand the urban systems to accommodate
the needs of the existing and expanding urban populations is
staggering. Of the total budget of the AID-financed projects, AID
is contributing more than US$ 1 billion. The total budget for
current projects is more than L.E. 5 billion and the amount required
to upgrade and/or construct urban networks throughout Egypt is in
excess of L.E. 10 billion. AID and GOE resources available for
investment in the water and wastewater sector are limited.

Demands for investment are increasing. This requires AID and
the GOE to review the current projects' and to enact measures that
t,;ill ensure their timely, 'cost-effective execution and sustained
operation. The principal financial areas should be analyzed to
begin to estimate the resources needed to complete and sustain the
AID-financed projects, and to suggest approaches appropriate to .
securing the investment. Three areas of inquiry were addressed in
this review:

1. Financial issues in project implB~entation
2. Heasuring operating and maintenance requirements
3. Tariffs and the cost recovery potential
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The findings in each area are summarized below, and the
conclusions appear at the end of this chapter.

B. Discussion

1. Financial Issues in Project Implementation - Construction of the
pbysics.!. H01:ks

Cost Esti~~ting. Virtually without exception, the first
AID-financed-projects in the sector experienced delays and cost
overruns, caused by a number of factors which do not fit a co~n

theme. The history of the Red El Farag Plant is illustrative. The
final contract price ~or. the water treatment plan~ based on a
reduced scop~ of work was more than three tllne the original
~stimated cost. In addition there was a $6 million error in the
design engineer's estimated costs for pipe, valves and fittings.

There is no consistent reason for these difficulties in
pLojecting costs. Inexperience in estimating for work in the sector
may have contr i buted to the earlier tendencies tCtvard
underestimation ot costs. Cost escalation factors were not
consistent frora project co project. Furthermore, the rapid
escalation of construction prices and the scarcity of construction
resources due to other Hiddle East "Petro" based influences t'lere not
foreseen. Early 28sumptions concerning the adequacy and delivery
of Egyptian engi"eering ser.vices, construction capabilities and
construction m2terials also ·proved to be too optimistic. The result
has been up\·:ard pressure on costs since offshore services and
materials had to be substituted.

Delay-ind~c~d cost increases were also encountered, for a
variety of technical, policy and logistical reasons. The Provincial
Cities Project is illustrative. An unescalated preliminary cost
estimate received more credence than was w3rranted given the level
of engineering th2t produced it.

To date, AID staff have been hard pressed to meet the most·
urgent program oojective -- obligating authorized funds and meeting
U.S. commioments to Egypt in a manner that approximates an optimum
portfolio in the sector.

. A series of recent events, possibly consitituting a trend, could
result in a tendency tm~ard overestimation· of costs. The slmvdown
in the demand for construction resources in other Middle-Eastern
countries ha3 resulted in the return of many Egyptian construction
workers and fii:'tJ1S to an active and competitive role in the Egyptian

BESTAVAILAdLE COpy
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market. Similarly, many foreign firms have experienced reductions
in their Middle Eastern workloads and are in each of alternative
markets for unemployed ~vorkforce, equipment and working capital.
Inflation of foreign costs is also declining; the u.S. inflation
rate, for example, has declined to the vicinity of 4 percent per
y~ar over the past two years, and shows no indication of a return to
the double digit levels of previous years.

There is, however, reason to believe that cost estfmating
performance pan be tmproved over the coming years. Many of the
factors underlying the previous difficulties have been or are in the
process of being resolved:

1. There is an accumulated body of knowledge, though not yet
well organized within AID, concerning construction in the
sector such as unit costs, potential sources of delay and
the availability of labor and materials.

2. A corps of experienced contractors has. been developed who,
at least for the near term, operate in a much more
ccrnpetitive environment.

3. AID project and technical staffing has been increased,
allmving greater opportunities for technical control and
oversight, and possibly permitting rrore attention to cost
monitoring and updating of cost projections.

4. Tbe five year maximum life of all projects, which may have
resulted in over-optimistic project completion schedules
for some projects, has nm., been raised to ten years.

Experience to date suggests, hmvever, that systematic, detailed
and secton."ide approach to projecting construction costs has been
lacking. Furthermore, little attention has been given to updating
cost projections periodically to reflect such factors as (1) unit
prices b,::ing quoted that reflect the competitiveness ~'lithin the
CULrent construction marketplace, (2) shifts in trends in inflation
in Egypt and abroad and (3) delays in implementation of project
elements.

Witbout developing and updating cost projections, utilities in'
the sector, concerned national level GOE organizations and USAID
t-iill not be able to take advantage of the expanded knowledge of
construction in the sector. Predictable events and measured actual
economic performance \·~ould be ignored. In addition, there ~'lould be
no ability to produce the best possible forecaSt of costs. For
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example, the cost escalation factors for Cairo wastewater projects
applied in ~ffiRlC's Design Inception Report were 15 percent per year
for foreign costs and 25 percent per year for local costs from
1981. These cost projections are still widely cited and provide the
basis for current assumptions on funding needs, despite the fact
that events of the past 4 or 5 years may have significantly changed
them.

It would be advantageous to feed updated factors into a cost
projection program for each project, and periodically produce
revised estimates of costs for individual projects and the sector as
a whole. The elements for such a program are being fonnulated
within UAD's engineering unit and cost estimating guidelines have
been drafted. These efforts warrant consideration by mission
management for full development and implementation.

The addition of a more detailed, systematic and sectorwide
approach to cost estimating, including frequent updating of cost
projections, would make" future experiences with cost projections
much more satisfactory. AID should consider establishing such a
system inhouse, supported by prescribed inputs (data packages) fran
A&Es and, in cooperation with the GOE for use by the GOE when
analyzing and est~ting projects in the sector.

Funding - Measuring the Gap. Estimating the level of future
funding requirements in the Egyptian water and wastewater sector is
very difficult. The sector is faced with seemingly contradictory
circumstances. For example, the five year plan is widely
acknowledged to understate financ"ial requirements on the one hand,
yet is underexr~nded on the other.1 This may reflect the sector's
absorptive capacity as well as an evolving maturity which allows the
sector to define its needs more clearly. While the GOE previously
placed high priority on sector projects, there are recent
indications that emphasis may be shifting away from the sector.

Table 3.1 presents comparative data showing several projections.
o~ water and wastewater investment requirements~

1 Total expenditures for the major cities for FY 82/83 were LE 235
million and for FY 83/84 were LE 327 million. It should also be
~oted that a~o expenditures for FY 83/84 were only LE 35.7 million.
Source: M[nistry of Housing and Public Utilities (MHPU).
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Table 3.1
Projected Water and Wastewater Expenditures2

1985-1991

1985 1986 1987 1988 1989 1990 1991·
L.E. Mi1Hons--

900 1,000 1,100 1,2001. World Bank Estimate

2. Five Year Plan

3. Cairo Wastewater

600

500

600

700

550

650

800

600

700 750

(see note 3)

800

A'llql}g theva~lous estimates and revised projections, the five year plan
reflects likely actual expenditures in the near term, at least until the
sector strengthens its capacity to perform. If performance ilnproves, the
present concern over a funding gap diminishes. The fact remains that there
is a substantial gap between the ability of the GOE and sector organizations
to generate funding, and the level of investment needed.

2 Source, Arab Republic of Egypt, Water Suppl~and Sewerage
Sector·MemorandL~. The World Bank, January 19~4. The investment
level chosen between low and medium service levels was escalated at
10 percent per year from base year (1983) and rounded.

The amounts sho\vo are indicative of the expenditure levels that
must be achieved in order to complete the project(s) by 1989 as
anticipated. a~o expenditures were only LE 35.7 million in FY
83/84; it's FY 84/85 budget request of LE 296 million was cut to LE
171 million. Donor funding is included in these amounts, but
unspecified in GOE budget documents. Spreading linplementation over
a longer period wil~ likely result in significant cost increases
from added price escalation.

3 Gradual increases in expenditures are assumed. Early
indications from the ~tinistry of Housing and Public Utilities are
that revised estlinates for the major utilities will be in the range
of LE 7,000 million for the remainder of the decade. An additional
LE 1,000 million has been identified by the. provincial governorates.
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AID has endeavored to bUild-up funding capabilities by including
conditions, covenants and teDnS in various agreements. This effort
has been aimed at increasing the revenues of the various utilities
to achieve self-sufficiency. AID continues to encourage the GQE to
make progress in this area.

Although the near teDn target for tariffs outlined in the MOU
seems unrealistically high, the ultimate long teDn goal -
generating sufficient funds fram current income to self-finance a
contribution to the ongoing investment program of 10 to 20 percent
of capital costs -- is certainly a worthy goal. Still, in an
economy where self-suficiency is the exception rather than the rule,
the development of commercially viable water and wastewater
utilities can only be achieved gradually.4

Since this practice is likely followed in all GOE sectors, AID
would have to determine whether or not the issue is significant
enough to pursue government-wide; at present, it seems unlikely that
special attention would be requested for this sector alone.

Funding-Procedural Issues. The AID Mission is currently
identifying "benchmarks" or indicators which can be incorporated
into Project Agreements for the purpose of guaranteeing that certain
GOE responsibilities will be fulfilled at specified intervals. The
amount" of funds obligated under a project agreement will be
broken-down into discrete phases. Funds for each phase will be tied
to fulfillment of the agreed upon benchmark. If strenuously
enforced, this approach will clearly benefit AID in achieving its
goals and in securing GOE compliance with the covenants.

Within the GOE, TAMS, advisors to the staff of the MHPU, are in
the process of preparing recoomendations concerning ways to improve
planning and management in the sector. Following an evaluation of
the sector in 1984, TAMS concluded that physical planning and
operational managerial planning are virtually absent -- except for
those instances where master plans prOVide some guidance -~ and

4 Other potential sources of funding for investments are
limited. Existing taxes, such as the land/property tax, have many
fundamental weaknesses and are not unifoDnly administered. An
increase in the tax would not guarantee increased support for the
sector because the funds would be deposited in the general treasury
and sector entities would still have to vie with other GOE entities
for funding through the budgeting process.
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warrant priority attention. Although these staff recommendations
are incomplete, it is reported that these will urge that a corporate
planning program be instituted in each utility and for the sector as
a whole. The focus of this effort would be on goal setting and

.financial planning for operations and maintenance.5

TAMS points out that the method of organizing and presenting
Chapter three expenditure budget figures fails to indicate the level
of donor funding available for individual projects. In effect, GOE
funding requirements are overstated by ~lication. Until donor
practicipation is included in the budget presentations, toe GOE's
actual budgetary commitments to projects and to the sector will
continue to be poorly defined. 6

5 See the following discussion on '~easuring Operating and
Maintenance Requirements, II and Chapter 1-

6 Since this practice is likely followed in all GOE sectors, AID
t~ould have to determine whether or not the issue is substantial
enough to prusue government-wide; it seems unlikely that special
attention would be requested for this sector alone.

Both the revenue and expenditure budgets of the GOE are divided
into four chapters or babs (doors). Chapters One and 1\10 of the
revenue budget are used to finance current expenditures; Chapters
Three and Four are used to finance capital expenditures. Chapter
One of the revenue budget includes general revenues derived from
taxes. Chapter Two is "Current Revenues and Transfersll and consists
of fees, service charges, interest received and surpluses from
activities that are transferred to government accounts. Chapter
Tnree contains Olln-source revenues for capital uses, and Chapter
Four lists borrowed resources for capital purposes.

. The expenditure budget also has four chapters. Chapter One is
wages; Chapter nvO denotes all current, non-wage expenditures.
Chapter Three contains capital purchases and projects, and Chapter
Four relfects debt repayment.

For a more complete discussion of the GOE budget refer to
Hilliam F. Fix, "Budget Structure for the Gove~nment of Egypt, II

Working Paper 167, College of Business Administration, The
University of Tennessee, Knoxville, March 1983.
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In Sl~ry, it is difficult to assess the actual requirements
for funds in the sector. The likelihood of annual expenditures
showing any major upward shift in the near term is questionable.
This conclusion is admitedly judgemental but based on past
performances, and possible lessening of the relative priority given
the sector by the GOE, and fundamental resource constraints.

AID's objective -- to encourage the GOE to develop commercially
viable water and wastewater utilities -- is correct and proper. The
generation of self-financed funds would clearly indicate sufficient
financial strength to support capital programs through a combination
of long-term borrowing, funds generated from current sources and
minimal equity contributions from government and customers. Still,
it will be a long tilDe before the funding requirements of the sector
can be met in this manner.

2. Measurin 0 eratin and l1aintenance Re uirements. There is a
clear and immediate need to begin to gain a tter understanding of
o and Mrequirements, measured in financial terms. Any contribution
that AID can make to quantifying O&~ requirements will tmprove the
prospects of project "sustainability".

If project facilities are to perform as intended on a continuing
basis, o&~ is the top priority. Observers of the situation have
generally assumed that 0 and Mbudgets have been inadequate in the
past, have recc~ended that the GOE should be urged to boost
existing levels, and to recognize that major future funding will be
needed to support the net'lly constructed facilities. It has been
assumed that existing O~~1 deficiencies and future needs can be
accommodated simply by increasing o&M funding. -

The realities of the sector and the GOE budgeting system do not
support such an assumption. There is little if anything to be
learned from a study of current and past budget allocations for
O&~. In no case does the funding represent a standard of good
practice. The co~~entary on 0 &Min Chapter One of th~ annual GOE
budget is prOVided as an example GOGCWS's operating budget (Chapter
One and Chapter 'DNo less interest expenses) and has a very high
proportion of staffing costs (88 percent)7. Many if not most of
these e.'lIployees are (conservatively) "underemployed" and, of those
regularly reporting to work, there is little reason to suspect that
they bear any relationship to the required numbers and types of
skills. Few appear to be conducting appropriate tasks or are
supported by the appropriate materials, equipment and supplies.

7 A true measur.e of funds devoted to o&M would require
subtraction of funds included in ChapterS-One and Two which are_
devoted to engineering, administration, finance, legal and other
supporting services.
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Budgets are generally established in close approximation of the
previous year's allocation. Budget increases basically represent
increases in staffing, salaries or both. This was the case with the
increase (for the major cities) in the Chapter One and Chapter Two
amounts from ill 77 million for FY 82-83 to LE 113 million in FY
83-84. 8 Since the governorates do not budget separately for this
sector, 0 and M costs in these jurisdictions are no~ readily
available. 9 .

AID and the GOE clearly need some "hard" financial data, based
on demonstrated requirements for manpower, materials, and equipment,
to support efforts to enhance the sustainability of the systems.
Esttmates based on a percentage of the cost of the new assets or the
value of the existing assets simply do not meet that need. Such
est~tes are based on gross averages in other economic and cultural
environments; they do not shed any light on the make-up of the costs
they portray. Operating and maintenance requirements need to be .
developed systematically and should be based on the technical
features and overall size of the facilities. As a first step, it is
useful to begin to think of "operations" as a separate and distinct
process from 'maintenance".

Operating costs are less difficult to estimate with reasonable
accuracy since they are largely·based on quantifiable factors. For
example, engineering estimates can be made of the electric power
consumption based on knowledge of the volume of water produced,
quantities of wastewater to be pumped, pumping head and pump
efficiencies. Chemical requirements can also be estimated based on
known or assumed factors of production/treaonent. The composition
and size of operating crews can be estimated based on an engineering
assessment of the facilities and the number of shifts required for
continuous operation, even giving due consideration to Egyptian
customs and work schedules. A &E firms can prepare operating cost
estimates for facilities under construction, along with estimates of
the optlinun oper.ating requirements of existing facilities as well.
AID should require project A&Es to prepare and/or update these
estimates.

8 ·b·d1 1 •

9 . It should be noted that the standard GOE accounting systems
could, with minor modifications in each utility, be adapted for use
in developing cost accounting systems, without sacrificing the
ability to maintain compliance with ,all central government reporting
requirements. .
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~mintenance costs, however, are not as easily developed. There
is a requirement to identify maintenance costs for repairing
existing facilities which are in disrepair because of deferred
maintenance practices. In some instances, these costs will be of
such magnitude that the facilities-will need rehabilitation and the
costs will have to processed through Chapter Three of the budget.
In other instances, the cost estimates represent the beginning
backlog of maintenance work. After determining the maintenance
backlog, on-going servicing, preventive maintenance and routine
requirements should be identified. Once again, the facilities to be
maintained provide the basis for estimating needed resources.

For treatment and pumping facilities, the number of motors,
pumps and filters and the size of grit chambers provide examples of
workload in~icators. For distribution/collection systems, the
number of kilometers of pipe, numbers of manholes or valves can be
determined as well as basic needs for equipment, transport,
materials, supplies, tools and spare parts, all within the Egyptian
context.

The GOE needs to develop 0 and Mcost parameters based on such a
syst~~tic evaluation of 0 and Mrequirements. AID could assist by
giving top priority to this issue in the proposed IliRD Project lO •
This activity would be wholly consistent with the objectives of the
IHRD Project which calls for the generation· of specific quantitative
and qualitative requiren~nts for o&~ training, and the development
of improved O&~ budget estimates and management systems. The
principal steps to be taken would be: "

1. Develop operating cost estimates for all facilities,
existing and under development, updating master plan data
where available, perhaps with the assistance of A &E firms
currently under. contract;

2. Conduct a systematic evaluation of the existing maintenance
backlog throughout the nation, again updating master plan
data ~vhere available, and

3. Design and conduct several pilot projects a~ed at
identifying realistic workload indicators and estimates of
maintenance resources in financial terms required on a
physical unit basis. GOE commitments to support the
build-up of 'moder' operating and maintenance units should
be obtained. COIIIIlunities in the pilot studies, several each
in water supply and wastewater, should be carefully selected
to be as representative as possible.

10. See Sec D, Operating and Maintenance Tasks and Sec E,
Commercial and Financial Tasks, of the Draft TOR.
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The knowledge gained fram such an exercise will provide the
basis for (1) setting targets for developing 0 and Mcapabilities in
each utility in the sector and (2) justifying the budget allocations
required as such capabilities are developed. In addition, this
information will provide a basis for determining overall training .
requirements and for making intelligent assessments of proposals for
providing 0 and Mcontract assistance.

3. Tariffs and the Cost Recovery Potential
Past Tariff Recoamendations. PreViously prepared planning

documents are consistent in stating that tariff structures should be
amended to reflect more closely the true costs of the services.
However, policy guidelines have not been established to achieve
socially feasible amendments.

The generally recommendedapproacb adopted towards cost recovery
has been by analysis of the costs of linplementing the service rather
than focussing on the ability of the beneficiaries to pay.

Recent Tariff Actions. AID has repeatedly encouraged the GOE to
increase tariffs t~hich have generally remained unchanged since the
early 1960's. Following a detailed and extended review of the
tariff situation, the Ministry of Housing and Public Utility's
AdVisory Commission 6n Public Utilities (AepU) has recommended a
national tariff policy, defined as covering 100 percent of q and M
costs by 1991. A 10 percent surcharge for ~lastewater services is
added to the water charge; prOVincial governors would have the
authority to increase the surcharge percentage in future years. The
recommended tariffs \~ill. soon be reviewed by the Higher Committee
for Policy and Economic Affairs and then submitted to the Cabinet
for approval. It is understood that review and approval by the
People's Assembly will not be required.

In response to World Bank pressure, independent action on
tariffs took place in Alexandria. An increase in tariffs was
approved in late 1984 and the new tariffs have reportedly been
implemented. The adjustment \vas proposed by AT£A (Alexandria \~ater

General Authority) and approved, with modifications, by the Local
Assembly. In its deliberations of AT£A's proposed tariffs, the
Local Assembly \.;as sensitive to the needs to:·

1. continue very low tariffs· for the lower levels of. domestic
consumption;

2. establish the first consumption levels (blocks) in
increments of 10 cubic meters, and

3. establish a limitation (apparently on itself) prohibiting
any further tariff increases during the coming three years.
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Table 3.2 presents a comparison of the National Tariff Study
proposals reflecting tariffs in Alexandria, Cairo, the Canal Cities
and the Provincial Cities.

A review of water and wastewater tariff practices in Egypt
suggests that:

1. the concept of establishing consumption blocks with
progressive unit charges is new,

2•. political considerations, as evidenced by the actions of
local assemblies, are keyed primarily to concerns for the
lower income groups of domestic consumers, with little
resistence to higher tariffs for industrial and coomercial
custcmer categories, and

3. diff~rential tariff charges between customer categories have
generally not been employed for the purposes of cross
subsidization, (Alexandria is a notable exception).

Tariff Structuring. Presently, any tmprovement that can be
achieved in the area of pricing policy must be welccmed. Hotvever,
if presented with the opportunity to comment on the current tariff
proposal, AID may wish to n~kenote of the benefits of alternative
approaches to charging domestic customers. One beneficial change
would be to establish initial consumption blocks of 10m3 each, up
to 30m3. This would permit establishment of "life line" (very
low) charges fer the minlinum levels of ·consumption that meet basic
domestic needs. This approach might enable the GOE to avoid
encountering widespread opposition and resistance at the local level
which might force the government to retract the tariff increases.

Other aspects of current tariff proposals that warrant further
consideration include: (1) tvhetheror not the "national" tariff
policy should be flexible enough to allow local modifications, (2)
establishment of the ultimate target for revenue generation at 100
pe~cent of a and Mcosts and, (3) definition of the method for
staging increases. A National Tariff policy linplies the existence
of a number of conditions that currently do not exist, such as:

uniform levels of service
uniform costs of providing service
comparable economic conditions, and
ability of the central government to enforce compliance



NA = Not Available
Notes: (I) An irrlustrial wastewater surcharge of 3 pt/m3 was dropped in 1961. The current

national study proposal calls for a 10 percent wastewater surcharge on all customers.
(2) All cammunities provide water free at pUblic stand pipes •.
(3) For consumption above the firstlO m3 Which are billed at 15.0 pt/m3•
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If a national policy is to be established, it seems preferable
that the policy take into account various regional and local
factors, possibly establishing minimum tariff levels and allowing
local authorities to adjust tariffs within an approved frame of
reference. It seems inconsistent with the stated policy favoring
autonomous local utilities to prescribe a fixed national tariff plan.

The ~urrent proposal pegs tariffs at levels that will generate
100 percent recovery of 0 and Mcosts by 1991, beginning with 35
percent cost recovery. Review of planning documents. consistently
confirm that the existing tariff structure is not related to actual
costs, and that revenues generated from water sales cover l~ss than
1/3 of the ,Q&M costs. It is clear that applying uniform national
tariffs will generate different proportions of 0 and Mcost
recovery. The manner in which 0 and Mcosts are defined will also
influence the proportion of coverage as well as the budgetary
coomilJnents. l1

It would be preferable, under a national tariff policy, to
relate tariffs to "ability to pay" rather than 0 and Mcosts; the
latter are so variable, currently underfunded and subject to varying
definitions. In addition, since tariffs have- been kept at such a
low level for such a long time, there must be a significantly higher
level of affordability than is generally acknowledged.

. At..th~ risk <1f suggesti-ng still further study and analysis,
socia-econoTtic data should be collected from representative regions
in Egypt. This type of data can be collected in conjunction with
data on leakage. lbe latter type of study is being planned in
Cairo. Its scope could be expanded to include house-to-house
surveys designed to gather socia-economic data as well as basic
information on {vater usage.

lr 0 and M. 0 and Mcosts would normally include depreciation,
but accurate asset accounts are generally not available and no
utility possesses depreciation data based on the replacement value
of the assets in place. The same definition omits interest which is
included in Chapter 2 and should therefore be omitted in defining 0
and Mcosts under the GOE system.
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For some time to come, the ability to pay for water and
waste~ater services among the served population has been and will
likely be considerably greater than the charges imposed by
government. It is the government's perception that the "willingness
to pay" appropriate tariffs does not yet exist because (1) the
public is accustomed to paying virtually nothing for the service and
(2) the level of service is inadequate and needs upgrading. A plan
whereby tariff increases are staged might be a way to bridge the
gaps in service and time. Staging allows tline for measurable
irnprovern~nts in service to be made in parallel with gradual
increases in tariffs, and to cover the large increase needed in
small increments over a relatively long period of time. This
approach has been incorporated in the GOE plan and should be
supported. Mak~ng small but frequent, i.e., semi-annual, increases
in the tariff should be encouraged. (See Conclusions and
Recommendations in Chapter 5.)

Strengthening Revenue Systems. At present, revenue systems
throughout Egypt are in a general state of disarray. Most meters
are either not working or under-registering. Large quantities of
water are either lost through leakage or otherwise unbilled.' Illegal
or otherwise unbilled connections remain undetected and large
accounts, often those of government agencies and enterprises, are in
arrears.

" Current indications are that the GOE plans to increase tariffs
gradually to more meaningful levels. However, token.increases in
collections can be expected unless the revenue systems in the sector
are drastically upgraded. Technical programs are underway and
planned to address the problem of leakage. The "objective of a
revenue system is to assure that the water .actually reaching the
customer is accurately measured and promptly billed, and that
payment is obtained within a reasonable period of time. . .

Metering is the keystone of any revenue system that attempts to
prevent wasteage, meet basic human needs at "lifeline" costs and
redistribute a larger share of the burdens of cost recovery to those
consumers having commercial, industrial or institutional purposes,
or domestic usage in excess of basic household needs. While
metering places certain demands on the utility and its customers,
its advantages usually far outweigh the disadvantages. In Egypt at
present, it may be premature for AID to support a national program
to upgrade metering. The esttmBte of th~ cost of meters for Cairo
alone is US$lOO million. Supporting·this activity suggests that
fewer resources would be available to upgrade systems or to expand
networks to reach unserved populations. It may be more appropriate
for AID to review the results of the pilot metering program in Cairo
before supporting a national effort.
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In the long term, however, metering is essential. The proposed
Iaqn Project could provide the focus for such an effort. 12 This
would involve the development of a centralized meter management
system (procurements, testing, repair, warehousing and distribution)
under NOPWASD's control. Prototypical revenue systems would be
designed, implemented, tested and evaluated in selected communities
as pilot projects. These would be coordinated with ongoing efforts,
such as the JMM management assistance work being done for GOGCWS,
and would focus on the fundamental meter reading, billing and
collection functions and control systems, employing computer
assistance if appropriate.

This effort should include development of approaches for
integrating the sewerage surcharge into the revenue system.
Consideration needs to be given, for example; as to ~mether only
those water customers connected to the sewerage system would be
billed or whether all water customers would be assessed the
surcharge. There have apparently been no discussions bet~veen water
and wastet~ater agencies on how the surcharge would be implemented,
although the BVI-ATK management a~d tariff studies for water and
wastewater systems addressed this matter in 1979. Steps for
integrating th~ sewerage surcharge would, therefore, be another
p~oduct of the revenue system development process, requiring
individual consideration in the major cities, with standardized
general approaches for. the prOVincial governorates and small cities.

Tariff Covenants. AID typically covenants tariff increases in
agreements with the GOE. The tariff covenant contained in the MOO
is particularly strong, specifying that (1) budget allocations for
both 0 and Mand investment must be increased, (2) 'tariff increases
shall provide for sufficient revenue to cover O~l costs, debt
service and routine improvements, and (3) all such inc~eases shall
be completed by 1989. Assuming that 0 and Mis defined to include
depreciation, as it is specified in some, other AID covenants; water
and wastewater utilities -- both are covered by the stipulation -
would be required to generate rates of return on the average value
of net fixed assets in operation that would at least be in the range
of 6to 8 percent with debt service coverage (ratio) likely in excess
of 1.5 to 1. The overall commitment expected of the GOE seems
unrealistic, if not impossible to achieve within a four year
period. It \vould seem appropriate for AID to acknowledge formally a
somewhat lotver expectation at some appropriate time.

12 Section E, Commercial and Financial Tasks of the Draft TOR is
applicable.
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Vlastetvater Surcharge. The wastewater surcharge in the proposed
national plan apparently makes no distinction between normal
domestic wastewater and industrial wastes which may be highly toxic
and detrimental to the municipal collection and treatment systems.
At sane point, the possibility of implementing an industrial
pollution tax for those industries that produce toxic wastes
(unsuitable for disposition in the municipal systems) should be
considered. This "effluent tax" should be designed to encourage
industries to undertake pretreatment or process engineering
modifications, to render their effluents suitable for the municipal
system. As currently proposed, the wastewater.surcharge assumes
that all wastes are basically equal in strength, solids and
toxicity. The surcharge produces no incentive for industries to
undertake needed pretreatment measures. AID may wish to pursue this
matter on an appropriate future occasion.

c. Conclusions and Recommendations
1. Project Implementation. During the early years of AID's

involvement in the sector, there was a general inability to secure
accurate projections of project costs. This difficulty can be
avoided in the future because of the experience gained by A&Es and
contractors, a general maturing of the sector organizations and the
strengthening of ~lission staffing. To be fully realized, however,
further improvements in cost estimating performance shoulq be
supported through the development within AID of an internal cost
monitoring, contr~l and updating system for AID financed projects,
and by the establishT.ent of cost est~ting standards to be followed
by all A&E's. .

It is difficult to assess the actual funding requirements for
the sector, but it seems most likely that increases in expenditures
will be gradual in spite of the projected near tenn implementation
of very large projects. Procedurally, AID's current plan for. tying
funding authorizations to "benchmarks" should enhance its ability to
achieve its objectives~ Current GOE capital budgeting for the
sector is uncoordinated and individual requests are not
realistically developed based on good planning. The approved GOE
budgets do not reflect the amount of donor funding included by
project. This practice makes it difficult to assess actual GOE
fundi~g commitments.

In close collaL~rationwith appropriate GOE officials, AID
should consider developing an internal cost est~ting, monitoring
and updating program for AID-financed projects in the sector. This
program should contain:
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I
1. a computer barik of the detailed construction and operation

cost estlinates for all active projects, submitted initially
to AID by A&Es in packages according to a standard format
prescribed by AID;

2. all pertinent information including unit costs, inflationary
trends and project delays to use in periodic updates of all
project cost estimates for the sector, and

3. standard procedures for cost escalation, using standard
escaltion rates for foreign exchange and local currency,
that should be followed by all A&Es to ensure uniform
application of AID's policies.

AID should also continue to tie achievements of certain
benchmarks to the process of obligating and committing funds, making
certain to establish targets that can reasonably be achieved.

AID should support "the concept of an organized sector approach
fo~ the development of capital budgets within the GOE perhaps using
ACPU as the coordinating forum. In this context, AID should support
a change in the budgeting process which would give greater
recognition of (and visibility to) the extent of donor financing
available f?r sector projects.

AID should co~tinue to" support the long-ter,m objective of
developing financially self-supporting water and wastewater
utilities. "

2. ~1 Requirements. There is a concensus that ~1 is the top
priority near term objective. AID needs "hard data" upon which to
base its proposals and funding targets, and to clearly define its
potential role in assisting GOE. Existing budget data are of no
help nor are the "ball park" type estimates which calculate 0&.'1
requirements as a percentage of capital costs based on experience in
other countries.

0&'1 cost estimates must be developed systematically based on the
specific technical features of the facilities involved. Since there
are no existing rr~els of good practice for O&M in Egypt, model
programs must be established and carefully evaluated so that (1)
training needs and (2) funding requirements can be projected
sectorwide.
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The GOE should build a database containing the costs of the
resources needed f01: the conduct of strong O&M programs throughout
the sector. These data should distinguish between costs for
"operations" and those for "maintenance," and be developed or
updated from engineering studies of the technical features and
operating parameters for each facility.

The C~E should conduct a systematic sector-wide inventory of the
existing maintenance backlog, again using master plan studies as a
point of departure \vhere such are available. Guidelines for the
preparation of rehabilitation projects should be developed in those
instances \\'herein the extent of deferred maintenance is of
sufficient magnitude and/or severity.

In the proposed IHRD project AID should place high priority on
the design and conduct of ~1 pilot projects for water and
wastewater in several cities for the purpose of developing realistic
worklocd indicators and measures of resource needs. This effort
will provide for the development of resource/performance standards
in terms of costs per physical uni~. AID should obtain the active
participation of GOE staff ~nd GOE support, in LE costs, of building
these model systems.,

3. Tariffs. AID's expectations in the area of tariff
impI8~c~t3tion seem unrealistically high. If implemented, however,
the tariff proposals under. consideration \-lould represent significant
progress toward increased revenue generation in the sectOr. AID
should encourage and support this step, keeping in mind that
refinE:.T.ents in structuring similar to those utilized in Alexandria,
could be beneficial. Other suggestions generally involve allowing
additional flexibility for localities in tariff setting (under
prescrit~d minimuns), de-emphasizing o&~ as a measure of progress in
tariff staging and considering more frequent, and smaller, steps in
the staging plan. Implementation of an industrial effluent or
polluticl': tax should also be considered as an incentive for '
industries to reduce the solids, strength and toxicity of their

, di.scharges.

The general state of disarray of revenue systems throughout the
nation requires priority attention. These systems must be upgraded
to support the prospective tariff staging program currently under
consideration. Metering is the keystone of these systems;
prototypical designs can and should be developed and tested for
general implementation. '



- 88 -

While expressing basic support for the proposed national tariff
plan, AID should encourage the GOE to consider a plan structured to
provide (1) small increments (say 10 cubic meters each for the first
three steps) with very low consumption charges for the beginning
steps, and (2) sufficient differentiation in customer categories and
consumption blocks to enhance cross-subsidization. A tariff based
on "lifeline" rates with consumption blocks would represent a
progressive approach to resource generation in contrast to the
current system.

AID should support the incorporation of flexibility in the
design of the national tariff plan to allow local initiative for
increnses or modifications as long as specified minimums are met
(possibly specified in terms of the minimum acceptable average
effective tariff), and allow regional or local variations based on
service levels or local economic conditions.

AID should continue supporting tariff implementation through
staging, but emphasizing a long-range goal of measuring progress in
terms of an approach based on ability to pay/affordability. At the
same ttme, AID should support socia-economic studies to develop data
on household incomes and expenditures and encourage modification of
the $taging plan to incorporate smaller and more frequent
adjustments and a shift toward monthly billing.

AID should review its expectations on tariffs and covenants, and
consider modifying the tariff provision in the MOU at the
appropriate occasion. AID could either lengthen the expected time'
for achieving the targets, or set lower, more attainable targets for
the near term.

The GOE should consider instituting an industrial waste
surcharge/pollution tax to provide an incentive for industries to
invest in pretreatment or process engineering modifications to their
operations. Since the proposed wastewater surcharge assumes that
all wastes are equal in strength, solids and toxicity,
establishment of a much higher level of surcharge for industries
discharging toxic wastes would be justified.

Finally, AID should assist the GOE in designing and financing a
program aimed at upgrading revenue systems on a sector-wide basis.
In this context, AID might wish to support the design and
implementation of a central metering program under NOPWASD for
procurement, testing, repair, warehousing and distribution of
meters, and give priority within the proposed IHRD Project to the
design of prototypical revenue systems for meter reading, billing
and collecting, accounts receivable and control functions, with an
aim of framing specific recommendations for wastewater surcharge~

111
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Chapter 4

Physical \vorks: Design. Construction and Operation

This chapter deals principally with physical works; including
planning, design, construction, operation and factors affecting the
ability of the completed works to perform their intended functions.

A. Background.
1. StatUs of. Existing Facilities. l Most of the existing
facilities in the sector utilities visited during this review are in
poor condition. Exceptions include elements of the Canal Cities
water systems operated by the Suez Canal Authority and the Cairo
water system. t.Jaste~vater treatment works and pump stations are in
particularly poor shape; no wastewater treabnent plant in the cities
studied operates at even minimum levels of acceptability.
Significant improv.ements of the pump stations in Cairo have recently
been m3de or are proceeding under two AID assisted rehabilitation
projects.

AID Strategy. In providing funds for the sector, AID has
adopted a strategy of phased investments aimed at maximizing public
health benefits by improving drinking water quality and reducing
selvage flood'ing and re::noving wastet.;ater from densely settled urban
neighborhoods as a first priority. Tteabnent of wastewater follows
as a second stage priority. To date, AID has made funds available
for treatment plant rehabilitation in Cairo and Alexandria, but not
for new works. Design of wastet,'ater treatment facilities on the
East Bank have been prepared by consultants (~rnRIC) under a project
jointly funded by AID and aDA (British). .

First Stage Facilities. Major new first stage works and
rehabilitation and upgrading of existing facilities in the study
sector cities have been designed and are either under construction
or scheduled for construction in the relatively near future. With
an ~ggregate construction cost of approximately 1£ 4,000 million,
these works should result in a major increase in the ability of
these utilities to meet the water supply and wastewater collection
and disposal needs of their customers by about the year 1990.

1 For details on the status of the physical works in each of the
cities studied see Annexes A through D.
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Sl.IIIIIlary of Netv Works. Major netv or rehabilitated works funded in
part by AID are expected to be turned over to the various sector
utilities within the next one to five years. A brief summary of the
additional major facilities, by utility, follows:

Cairo Wastetvater Horks
Rehabilitation of 106 pump stations
Three major new East Bank pump stations
New 250,000 m3/dax treatment plant
Two new 600,000 ~/day treatment plants
Six major new Hest Bank pump stations

New 400,000 m3/day trea~ent plant
Rehabilitated 300,000 m /day WWTP
20 Km. of main tunnels
50 Km. of major culverts and collectors
Several hundred Km. of sewers &forcemains

Alexandria Wastewater Works
Five major new PumR station
Upgraded 410,000 ~/day treatment plant
Upgraded 175,000 m3/ day treatment plant
1\\70 major ne~v pump stations
Over 100 Krn of sewers and force mains
8 Km of tunnel collectors

1988
1987
1987
1986
1985-1989
1987-1988

Suez)

Canal Cities lvastewater Works (Ismai1ia Port Said
GraVity seller projects
Forcemain project
Pump station projects

Canal Cities Hater Works (Ismailia, Port Said,
Upgrading of existing treatment plants
New finisbed water pump stations
Additional storage facilities
Distribution system extensions

and improvem2nts

Cair.o Water Harks
Upgrading of Rod E1 Farag water treatment plant
Distribution system extensions and improvements

Suez
1 -1986
1985-1986
1985-1986

1985-1986
1985-1986
1985-1986

1985-1986

1986
1986
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2. Delays in Progress. 2 The principal failure of progress
to matc~expectationshas been in the rate at which the proposed
improvements are being implemented. The reasons for delay are many:
governmental bureaucracy, funding procedural requirements,
weaknesses in institutional and managerial structures and in some
instances, local contracting practices. In addition, expectations
were generally over optimistic and did not adequately consider the
limitation of the resources available. Considering the size of the
programs and the weakness in the institutional aspects of the sector
however, progress should be considered reasonably satisfactory at
this point.

The polarization 6f views in Alexandria on the marine
disposal-vs-land reuse debate has created a five year delay.
Further delays in resolving the dispute are anticipated. (If the
1978 master plan s~hedule had been followed the first stage works
would have been completed in 1983.)

Current construction schedules for the Cairo wastewater program
are.about three years behind those presented in the 1981 Design
Inception Report prepared as a result of the review of the
previously prepa~ed master plan. This is not untypical in the
sector, and further slippage in today's schedules is probable.

3. Institutional Factors. The ability of the sector facilities to
perform aa.intended is only partly dependent upon the quality of the
design and construction of the works. Management, training and
availability of operating fund~ are all critical to the ability of
the existing. and ne~~ physical facilities to be able to carry out
their intended functions on a sustained basis. These factors are
discussed in other chapters, but success in solVing them is also
vital to success of the construction and operation of the systems.

B. Discussion: Key Findings

1. Operational Status. The present state of disrepair of many
of the existing sector facilities indicates that there are serious .
and wide-spread deficiencies in the current ability of the sector
utilities to maintain existing facilities adequately, let alone take
on additional responsibility for extensive and complex new works.
Some of the principal causes of operational deficiencies. include (1)
poor management and direction, (2) inadequate funds, (3)
difficulties in importing spare parts, (4) lack of skills in
criti~al areas, (5) personnel policies whIch make it difficult to
attract, motivate and retain qualified staff and (6) poor design
that does not take into adequate consideration'the need to have

,..: facilities that can be readily maintained.

2 See Annexes A thro~gh D for details.
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Operational Skills: Deficiencies. To date, operational skills
of the staff of sector utilities have been l~ited. Traininghas
been uncoordinated. Failure to develop adequate capability of
Egyptian personnel to operate the new works on a sustained and
satisfactory basis will render most of the new works, with
mechanical and electrical components ineffective within a few years
of their completion.

Cost Implications: Estimates of operation and maintenance costs
of the various first stage works were originally made in most of the
master plans \vhich preceded the design and construction of these
works. Passage of tline and changes in programs have rendered those
cost data obsolete. There is an urgent need to prepare operation
and maintenance costs for the facilities now under construction. To
provide a complete picture, operation and maintenance estimates must
also be made for the existing works.

Accurate and comprehensive estimates of future operation and
maintenance costs are needed because:

- The proposed national tariff proposal is based on recovering
100 percent of operation and maintenance costs by 1991. The
ultimate level of such tariffs will therefore be detennined,
in part, by the magnitude of the total operation and
maintenance costs.

Evaluation of the type of treabnent alternatives can only be
made on the basis of reliable estimates of the relative
operation and maintenance costs.

- The GOE needs to have an estimate of the overall of operation
and maintenance in order to prepare budgets for the sector.

Quantification of the likely increase in operation and
maintenance costs' once the first stage works are complete is
diffic~lt at this tline. Taking into acco~nt the probability that
existing operation and maintenance budgets are much lower than they
should be. and the magnitude of the new works, it is certain that
.annual operation and maintenance costs should increase sharply over
the next five years. C/GOSD, for example, has an annual recurrent
budget of LE 28 million; the portion devoted to O&M is considerably
less. 3 Assuming operation and maintenance costs of the new works

3 Of which 88 percent is for personnel costs, with many staff
under utilized and poorly trained and supervised.
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are in the order of one to two percent4 of the capital cost, this
\~ould double or triple Cairo's op~ration and maintenance budget,
even assu~iog that the present budget level is adequate.

2. Treatment and Disposal of Wastewater .
Present Situation. The present lack of adequately functioning

wastewater treannent plants in Cairo, Alexandria and the Canal
Cities has resulted in the serious pollution with raw sewage of the
following receiving waters:

- Cairo: Various agricultural drainage canals, East and West
Banks; Nile River, at points where these canals
discharge; and Lake Manzala

- Alexandria: Lake Mariut and the Mediterranean (beaches,
harbors)
Lake Timsah
Lake ~1anzala

Gulf of Suez

Egyptian Law 48 of 1982 forbids the discharge of domestic
\o1astewater into the Nile regardless of the degree of treatment. For
discharge into fresh.water bodies (supply canals, lakes) the law
sets s~andards (BOD and 5S less than 10 mg/l) which would require
tertiary treatment. For discharge into brackish water bodies
(irrigation drainage canals, marshes), the standards (60 ~~l BOD,
50 mg/l ss) require a high degree of secondary treatment. The law
appears to be mute on discharge of wastewaters into Egypt's coastal
seas. Permits to discharge wastetvater into receiving waters are
required. Waivers from the law are pennissible and fairly common.

Athough the standards defined is in Law 48-82 are comprehensive
and safe, they are unrealistic at present for both domestic and
industrial wastewater. Even under OptlinUD conditions, where all
domestic and industrial establisl]ments apply prlinary treatment to
effluents, sophisticated secondary and sometimes tertiary treaanents
would be reauired to meet the standards of the law. Such treatment
would require extremely sophisticated technology and enormous
investments in equipnent and training, as well as extended
nnplementP-tion times. The primary and secondary treatment or
modification in industrial plants and processes that would be needed
to meet the current legal standards is of questionable financially
and economically Viability for mOst if not all industries. Options
to resolve these issues are being addressed by consultants working
with GOFI under an AID assisted agreement._.

4 Experience elsewhere indicates that operation and maintenance
costs are not likely to be less than one percent and could be more
than two percent of total capital costs.
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Current Proposals~ Plans, designs and proposed construction for

wastewater treatment and disposal i~ the study cities are as follows:

- Cairo (First Stage) - Secondary treatment at five plants,
total capacity of 2,180,000 ~/day. Effluent to irrigation
drainage canals

- Alexandria (First Stage) - Primary treatment at two plants,
total capacity of 585,000 ~/day. Effluent temporarily to
Lake Mari~t pending decision on final disposal. About
250,000 m3/day of untreated wastewater will continue to be
disch3rged directly to the Mediterranean through the soon to
be extended overflows and the ineffective Kait Bey outfall.

Ismailia - Secondary treatment by stabilization ponds,
followed by infiltration basins and pumping for agricultural
irrigation with the reclaimed waste~vater. The updated
projections for wastewater flows are an average flow of
approxlinately 65,000 m3/day increasing to approximately
140,000 n~/day in the year 2000. .

- Port Said - Interim program: New channel to conduct raw
wastewater deeper into Lake Manzala 5 at a site for future
treatment. Long term program: Conventional secondary
treatment at a single plant with effluent to Lake Manzala.
The update~ proje~tions for wastewater flows are an average
flow of 137,000 ~/day increasing to 237,000 m3/day in
2000. .

- Suez - Two treatment plants: One is for conventional
secondary treatment followed by disposal to the Gulf of Suez
through a marine outfall. Second is for secondary treatment
by stabilization ponds and dipsosal to the land as for
Ismailia. (Key people in the Governorate prefer 100 percent
disposal to the land.) The updated projections for
wastewater flows are 179,000 ~/day in 1985 and 369,000
r;;3/day in 2000.

5 Lake Manzala is a very large, shallow body of water which is
open to· the Mediterranean.



- 95 -

Alternatives. The proposals above involve expensive and
relatively complex facilities for the treaonent or reclamation and
reuse of tv3stewater. These proposals represent such a quantum leap
beyond curr~nt conditions and capabilities and raise questions about
the need Dnd wisdom of trying to bridge that distance in a single
leap. A strong case should be made for considerating of alternative
treatment technologies t'1hich tvould be less expensive to construct
and to operate, at least on an interim basis. Possible
alternatives, by project city, include:

- Cairo~ Annex A suggests two alternatives, both of which would
require waiver of current lavl to permit the use of primary
treatment rather than secondary. Direct discharge to the Nile
is a potential permanent and technically feasible
alternative. It could, however, prove to be politically and
culturally unacceptable despite the extensive cost savings and
other benefits. Following the present proposals, but
constru=ting only primary facilities at this time, would yield
significant cost and operational. It is noted that there
would be poorer quality of t'1ater in the drainage canals,
however conditions would be improved when compared to the
present situation.

- Alexandria: The situation in Alexandria is considered as a
separate issue below. .

Is~~ilia: A potentially lower cost alternative for Ismailia
is treabnent by stabilization ponds followed by discharge by
canal to Lake Timsah.

- Port Said: The location of Port Said on the shore of the
Mediterranean Sea suggests the possible alternative of primary
treatment followed by discharge directly to the Mediterranean
through an outfall, rather than to the shallow and flow
constricted Lake ~1anzala.

~ Suez: Primary treatment or, if required, stabilization pond
treacoent, followed by outfall discharge to the Gulf of Suez
is also a possible alternative.

3. Issues to be Addressed
Summary of Unresolved Issues. A comparison of the first stage

works now funded and scheduled for construction, and those
considered necessary for the proper functioning of the system as a
whole raises a number of points that need to be resolved. The
principal issues by project are set forth in Annexes A through D,
and are slcrmarized as follows:



1. East Bank branch 1. No funds yet
tunnels identified

Cairo Hastet-later
Facility

",
I
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Issue Conseguence

1. Unable to convey
significant amounts
of wastewater to WWTPs

2. AQu Rawash WWTP 2. Funds not yet
certain

2. Unable to treat flow
of 400,000 m3/day

3. Berka and Shoubra 3. Funds inadequate, 3. Unable to treat flow of
~WTP's questionable design 1,200,000 ~/day .

and construction
prohibiting adequate
treatment performance

Alexandria Wastewater
1. ~k1rine outfall 1. Tied up in internal 1. Continued pollution

at Kait Bey debate of Lake Maryo!.Jt and
Mediterranean Sea

2. Central ZOne
facilities

2. Eliminated fran
. PP Stage 1

2. Continued pollution
of beaches at old
Kait Bey outfall

3. Industrial,
toxic wastes

Cairo Hater
Facility

3. Lack of GOFI action 3.
and laws on
excluded wastes

Issue

Pollution from
untreated wastes;
toxic wastes to sewer
system

Conseguence

Distribution system
improvements

Canal Cities ~~ater

Port Said

No designs,
no funds

Additional raw
t-later delivery
capacity required

Unable to operate WTP
at full capacity, needs
unsatisfied

Inability to meet future
demands .

Canal Cities H3stewater
Ismailia
WastetJater treatment
facilities

No designs,
no funds

Continued pollution
of Lake Timsah



Port Said
Wastewater treatment
facilities

Suez
Hastel.,7ater treatment
facilities
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No designs,
no funds

No designs,
no funds

Continued pollution
of Lake Manzala

Continued pollution
of Gulf of Suez

Unsewer~d Population: This subject is discussed in some detail
in Chapter)~ Hard data on the percentage of the total population
connected within a utility'~ service area are difficult to obtain.
Evidence suggests that large and growing numbers of people, usually
among the poorest, are not likely to benefit from the Stage 1 sector
linprovemeots without a significant additional effort.

4. Problens in Construction
Local Contractors vs Expatriate Contractors. Review of the work

performed by local and expatriate contractors suggests that for a
variety of reasons, including under-capitalization, lack of
management experience, lack of experience on projects designed in
the detail customary in the developed world, an over-extension in a
period of boeming construction in Egypt, and the lack of qualified
construction managers and personnel, the performance of local
contractors 00 projects designed by expatriates has been less than
satisfactory, either in quality of work or in meeting time schedules.

At current rates of implementation, it seems certain that most
of the local contractors will experience delays on the portions of
the first stage works for which they have responsibility.

Contracting Practices. The contracting practices employed by
the agencies of the Government of Egypt have a significant effect on
the quality of the work performed, and the manner in which it is
conducted.

t-.Jhile normal construction conn-acting calls for the "fixed
price" approach, the GOE utilities use a "unit price" contracting
procedure. If the work is not "assigned" to a public sector
company, tenders sul:mitted by qualified contractors are usually
evaluated in corrrnittee and a contrnct is awarded to the lowest .
bidder.
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Since most specifications for the work are developed on a
historical basis, i. e., what has been proposed and utilized in the
past, the bidders have no incentive to suggest innovative or less
costly solutions to carrying out the work. In addition, since the
bids are based on a fixed unit price, the proposals contain many
caveats and are difficult to compare.

tvhil~ the cromittee reviewing the bids \'1ants to atvard the
contract to the qualified contractor with the lowest unit price, the
least number of conditional clauses and the shortest est~ted
project completion ~llne, there are no formal, written procedures
that specify how the committee should achieve these objectives.

The performance of local public sector contractors is less
likely to be adequate than that of the private sector contractors.
The public contractors are not responsive to the normal controls the
client and his engineer have over the contractor through a fion
contract agreement. The public contractors have no incentive since
they are neither re\yarded nor punished for the quality of work
performance. HaVing no real financial responsibility, the tendering
process is practically meaningless, and the threat of having to pay
liquidated damages for delays has no force, since it becomes a
transfer of funds from one government pocket to another.

Most of the first stage projects being constructed by Egyptian
contractors are beng done by public ~ector firms.

Supervision of Construction. Experience in Alexandria, Cairo
and the Canal Cities suggests the need for expatriate direction with
full responsibility of the engineering supervision of construction
on behalf of the client, if the works are to be properly
constructed. Local operating authority construction supervision
staff do not presently have the entire scope of skills or support to
enforce proper enforce compliance \-1ith detailed plans and
·specifications. Such skills and support must be developed if Egypt
is to ~ustain its work in this sector. In many instances the lack
o( su~?ort from higher authority in operating agencies has reversed
recommendations made by resident field staff.

Contractor Probleri1s. Expatriate contractors currently face many
probl~~ including (1) difficulty in tmporting equipment, materials
and spare parts, (2) obtaining permits to interrup traffic, move
equipment, obtain access to sites and other necessary approvls, and
(3) delays in payment that result in further delays and added costs.
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Contractors are also concerned about the llnpending problem of
their possible inability to test their works fully under normal
operating conditions because of the failure of other parts of the
system to be c~~pleted in tline. Such problems may result in
disputes over the extension of performance bonds and guarantees, and
to added costs and mutual frustration.

5. Alexandria Hastewater Options6
Present Situation. The two alternatives for the ultimate

dispos8l of Alexar.dria wastewater are (1) discharge after pr~ry

treabnent and disposal through a long outfall to the sea, and (2)
reuse of wastel·later (after appropriate treatment) for agricultural
irrigation.

Studies shO\v the present worth costs (for a 50 year project
life) of the two systems to be about equal, and both alternatives
are technically feasible. At this time, however, the land use
scheme has. an initial capital cost of about LE 1,000 million more
than the sea disposal scheme.

The decision on which alternative to choo~e has been delayed
because of the strong preference by key people in the Governorate of
Alexandria for the land use scheme, while the GOE has adopted the
view that Egypt cannot afford such a huge additional cost.

Consequences of Delay •. The delay has two serious consequences:
(1) the cost of construction of the disposal works is increasing
because of inflation, and the differential· cost between the two
sche~es is also increasing; and (2) the threat tq the health of the
people of Alexandria and the pollution in Lake Mariut and the sea to
which 11ariut'g waters are pumped will remain. Additional studies
are of little benefit toward resolVing the dispute •. Both schemes
are known to be. technically feasible. The difference in
construction cost is so great that even a 30 percent reduction in
the cost of the land use scheme, or increase in the cost of the
outfall scheL'12, h'ould nct change the balance.

6 For a discussion of reuse of wastewater for irrigation, see
Annex A.
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C. Conclusions·
The following recommendations relate to the five issues presented
in the previous section.

1. Factors Relating to the Operation of First Stage Works

Issue SLmmary. There is a need to address the magnitude and
in~act of the problems and costs of being able to operate and
maintain the existing facilities and the first stage works now under
construction, and to devise and implement a program to assure that
these tlorks ·will be operated properly on a sustained basis.

. Recorrmendations. Responsibility for preparation of a coordinated
program should be assigned to consultants with experience in the
operation and maintenance of major water and wastewater facilities.

AID should finance these services under existing projects or the
new IHRD Project.

This program should include an assessment of needs, consideration
of alternDtive methods of satisfying those needs, and specific
recommendations for operations for each of the operating utilities.
Alernatives to be considered include:

- Provision of operations services on a contract basis by an
expatriate firm, with a requirement that the necessary
operation and maintenance skills be transferred to assigned
local staff within a given period of tllne.

- Consideration that the local staff be employees of the
operating utility or employees of a private sector Egyptian
firm. The latter would be associated with the expatriate firm,
who would develop within Egypt local private sector capability
for contract operations.

- Expatriate contract operations with parallel training program,
run by otllers, to train utility staff to take over the works as
the expatriate contract services are phased out.

The program should establish basic criteria and typical terms of
reference for the provision of contract services or such other
alternatives as IPay be adopted. The role of the utilities'
existing consultants, either in performing the services or
monitoring them (but not both), should not be excluded.



- 101 -

,
2. Degree of Treabment and Disposal of Wastewater

Issue SL'!I!llary. There is a need to reevaluate the present
recarrn2ndations for high level of treatment and disposal, and to
determine what is the most appropriate degree of treabnent for and
ultimate disposal of Egypt's wastewaters.

Recomnei.1dations. An independent review should be made of the
subject of wastewater treabnent and disposal in Cairo, Alexandria
and the Canal Cities.

GOE should finance this review considering the use of donor funds
and expatriate contractors.

In the interim, the GOE should be encouraged to (1) proceed as
proposed in Alexandria, (2) construct only the primary treaonent
portions of proposed ~~ffPs in Cairo, (3) construct temporary,
anaerobic, earth-dike stabilization ponds in Ismailia to meet its
emergency needs, (4) continue the interim program in Port Said of
discharging untreated tvaste\later further out in Lake Hanzala, 'and (5)
defer action in Sue~ until further studies have been completed.

3. Unresolved Issues in First Stage Programs

Issue SL~arv. There is a need to establish priorities in the
various first stage programs which are most critical to the success ,of
the programs, and to allocate resources as required to ensure that the
most critical issues are resolved.

Recornnendations. The agreements t-lith the various consultants
serving the sector utilities should be amended to request them to
review the issues noted in this report, or others that they may
determine. The consultants also should be requested to sutmit 'their
findings and recaanendations concerning:

- establishing priorities
the cost of resolving the issues
the consequences if corrective steps are not taken.

- These reports from the various,consultants should be reviewed
independ2ntly. Reco~endations on priorities for the entire
sector ~nong the cities involved should be established to guide
the GOE in the expenditure of its limited funds.
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4. Problems in the Construction of Sector Facilities

Issue Summary. There is a need to ensure that first stage works
are constructed and supervised in a manner that ensures timely
completion and quality work of the facilities.

RecoTI;1endations. US contractors should be selected as prime
contractors on all US-funded projects. They also should be required
to associate with local private seGtor contractors on such projects
and to such an extent as AID deems advisable.

The GOE should be encouraged to discontinue the use of public
sector contractors for work in the sector on other non-AID funded
projects until such tline as procedures can be developed and adopted to
ensure that public contractors either perform adequately or face
termination of·their contracts.

US construction supervision specialists should be selected and
assigned principal responsibility for that task, and not merely as
advisors. Scopes of work for such services should be developed which
will ensure that construction supervision skills are transferred fran
the US specialists to local staff assigned for that purpose,and under
the direction of the US specialists.

A study should be made of the problems facing US contractors in
regard to probl~1s related to importing goods, obtaining necessary
permits, and other problems which result in delays and added costs.
The study should present recanmendations to the GOE for the
establishnent of policies, and procedures to alleviate tnese problems
on a national level since the cost of dealing with these difficulties,
is inevitably passed along to the GOE in the form of higher tender
prices.

A study should be made on the problem of inability to test works
because n:c the failure of other parts of the system to be completed in
time. Such problems result in disputes over the extension of
performance bonds and guarantees, and to added costs and mutual
frustration. The study should recommend procedures for dealing fairly
with such situations.

5. Alexandria Waste\Vater Disposal Alternatives

Issue S~ry. There is a need to resolve promptly the dispute
over land use versus sea outfall as the means of final disposal of
Alexandria waste\'1ater.



- 103 -
,
I

RecoITnlendations.The results of the independent review of the
m~st appropriate degree of treaonent for and the ultlinate disposal
of wastet~ater, referred to in Recommendation 2, should be made
available to all parties interested in the Alexandria disposal
discussions.

AID should be guided by the review recommendations in considering
possible.additional funding of Alexandria domestic wastewater
treatment or disposal facilitie~.

Until these recommendations are available, AID should expend no
additional funds in Alexandria for domestic wastetvater treatment or
disposal faciliti~s beyond its present cornmionents.
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Chapter 5
Estio13ting Beneficiaries Served, Assessing Ability to Pay

and Systems Impact

A. Background

Witbin Egypt this is the first time in a water and wastewater
asseSSQent that an effort has been made to determine the nature of
the relationship between AID-financed systems and urban populations
targeted for service. In general. the populations are not easy to
q~antify nor readily identifiable. The designs of the systems are
complex. necessity of redesign has been frequent in some cases. and
vastly different estimating and mapping methodologies have been used.
to delineate the populations.

In addition. it is difficult to design and implement urban water
and waste\~ater systems to reach only a specific group of
beneficiaries. The systems in place or planned are primarily
designed according to engineering and demographic principles. not
social objectives.

Furthermore. since the urban systems already in place and
operating have generally required urgent rehabilitation or major
corrective rnaintena~ce to maintain a given level of service to
current beneficiaries. it has been found necessary" to correct
problems befoLe attempting to reach the unserved population. the
core of \vater and wastewater syste~ must be operating and capable
of carryi~g the maximum loads before this system can serve all the
potential beneficiaries. "

By necessity, therefore, actions to rehabilitate and expand the
capacity of the existing system have been initiated." Programs to
provide services to ameliorate conditions in existing and emerging
informal settlements r~in to be developed. Since the study on
informal housing and other related studies have confirmed that
between 40 percent and 60 percent of all new urban housing in Egypt
is being built on informally subdivided land ~vithout services. the
current SY8t~~ must be expanded considerably in order to maintain
even the existing percentage of coverage.

While noting factors that influence project design and the fact
that many of the urban poor will not be served by the cur~ent

projects, it is linportant to mention that in Egypt that AID is
financing co~ponents of systems which touch beneficiaries
indirectly. The largest portion of project funds are for system



- 105 -

designs and the construction of main wastewater collectors and water
distribution nettvorks. With the exception of Cairo Wastet'later II,
the AID-financed components of most projects do not have budgets for
laterals and household hook-ups. In general, project components
that touch beneficiaries directly are financed by the GOE or the
beneficiaries themselves, e.g., hook-ups.

1. Estimating Design Populations. Projecting service levels for
t'latet' and waste\·mter requires demographic and land use projections
to a specified horizon. The average rates of water consumption by
the different categories of users, e.g., domestic, commercial,
tourist, industrial, public, as well as production records and
projected per capita demands are reviewed and serve as the basis to
estimate the future flow quantities required or to be h~ndled.

The review of the water and wastewater master plans suggests
that different methodologies were utilized to estimate the
populations to be served at the specified planning horizon. Table
5.1 presents in summary form the techniques used to estimate the
future populations in cities t'lith AID water and \'lastet'later
projects. (See Appendix 5.1)

Table 5.1
Methods Used to Estimate the Population

Method Cairo Alex. Suez Ismailia Port Said Minia B.Suef Fayoum

XRatio

Evaluation

Linear Projection X

Power Curve Projection X

S-Curve X

Urban I:-laster Plan Data X

X

X

X X X

X

X

X

X

X

X

X

X

X

N.U.P.S

Other . X X X X X

X X X



- 106 -

In general, the master plans for the projects differ
significantly in the degree to which the projected population are
explicity defined, or tied to a recognized census tract. The master
plans for \Vater and Hastewater systems are, theref9re, in large part
unrelated to plans used by the Bureau of the Census (CAPMAS) or the
General Organization for Physical Planning (GOPP). This fact makes
it difficult to define the characteristics of a population to be
served.

2. Determining Standards of Service. The master plans for Cairo
and Alexandria used different basic assumptions for per capita
consumption of water when projecting the required capacities for the
water and t·;aste~vater systems. Hmvever, it is known that the per
capita consumption of water across the cities varies dramatically.

Table 5.2 records the assumptions for water demand, in
liters/capita/day, at the AID-financed project sites at the horizon
year 2000. The planning assumptions summarized in the table are
hmvever, not alvlays explicity stated in the master plans. The
dramatic discrepancies in domestic demand between Cairo and the
other cities are difficult to explain•

. Table 5.2
Average Water DerEnd (Projected)

(l/c/d for the year 2000)

Project

Cairo
Water ~illster Plan
Wastewater Master Plan

Alexandria
Water
Wastmvater

Canal Cities
Suez
Ismailia
Port Said

Provincial Cities
l'-tinia
Beni Suef
Faydum

Domestic
Includes Commercial

390
330

155
158

180
167
175

NA
NA
NA

Total
All Users

520
415

307
303

417
339
382

210
195
200

Source: rbster Plan reports for each city. Cairo data from the
GOPP Cairo Region Scheme, 1981.
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To some extent, the differences in domestic demand for water can

be explained by the different methodologies used to estimate
demand. Since the metering data on consumption and production are
not available, several different assumptions were developed on
average ~;qter consumption and the amount of unaccounted for water in
the syste:ns.

3. Beneficiaries Served by Current AID-Financed Projects. The
existing water and wastewater systems do not adequately serve the
lotvest 25th incooc percentile of the Egyptian population, the most
frequent target for assistance under AID projects. Indeed, it is
suspected that few, if any, bene~iciaries of the existing nettvorks
are tvithin the lm'Jest income percentile.

Hmvever, given the poor conditions of the systems at the time
the AID-assistance began, rehabilitation had to precede expansion.
Flooding fro:n sellers may present a more serious public health hazard
than conditions in the infor~Bl and unsewered areas where a great
proportion of the low income population resides. Therefore, the
current AID strategy of rehabilitating and upgrading conveyance
nettvorks that benefit populations who are not in the lowest income
groups appears I·mrranted.

The master plans do not identify the number and characteristics
of the beneficiaries to be served. It is, therefore, difficult to
analyze the socio-economic.profile of the populations with water and
wastet.'ater services•. The master plans only estimate th~ percentage
of the total popul~tion to be served by the existing and planned
nettvorks at specified target years. (See Table 5.3)

Table 5.3
Populations Served by Waste\-later Systems (Es timated)

(Population in 000)

City Existing 1985 1990 1995 2000

Cairo
Total Pop. 7,700 (b) 8,850 10,500 NA* 13,700

% Served 75% 81% 90% NA 95%

Alexandria
Total Pop. 3,100 (b) NA 4,000 NA 5,300
% Served 84% NA 71% NA 60%

* NA = Not Available
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Port Said
Total Pop. 305 (b) 390 490 590 680
%Served NOT AVAILABALE

lsmailia
Total Pop. 270 (b) 310 380 NA* 560
%Served 54% 71% 79% NA 98%

Suez
Total Pop. 300 (b) 480 700 850 990

10 Served 94 % 100% (c) 100% (c) 100% (c) 100%(c)

1'1inia
Total Pop. 180 (a) 195 220 250 280

/0 Served 60% 70% 80% 85/0 88%

Belli Suef

Total Pop. NOT AVAILABLE

FayoUIl
Total Pop. 210 (a) 225 260 290 330

10 Served 38 % 38 % 58 % 79 % 100 %

* NA = Not Available

(a) 1983 figures; (b) 1980 figures; (c) updated by design reports
. .

Note: Project boundaries do not always conform to established administrative
boundaries and census tract areas. Discrepancies have been noted between the
projected populations and the existing urban master plans. Furthermore,
waste~'JC1ter and t-:ater project areas are not always congruent. For example, the
Cairo waste\~ater master plan boundaries differ from the water master plan
project area, and both project areas differ from the present urban master
plan. TIle General Organization for Physical Planning (GOPP) has recommended
that the Cairo H/TtTW master plans take into acc0l:lnt the presently coomitted
program of construction.



B. Discussion

~

I
I
I

- 109 -

1. Ability to pay for. t·/ater and toJastet'later services. The master
plans and pr.oject doctments suggest that the tariffs for \-later and
Hastetv.::.lter sys terns should be based more closely on the true costs of
the services. The cost recovery strategies defined in the AID
project planning docunents argue that amounts sufficient to cover
the cost 9£ operations and maintenance, as ~lell as a cer~ain

percentage of the capital cost, should be collected. The master
plans and project documents, hOtoJever, do not assess the ability of
the current and projected beneficiaries to pay amounts sufficient to
achieve revenue goals.

~vater Tariffs. Current water tariffs vary from city to city
and do not raise revenues sufficient to cover operations and
mainten2nce, much less a percentage of the capital cost. In Cairo
the average rate is 12.5 mellims per cubic meter. A progressive
tariff is in place in Alexandria. The charge is 10 millims per
cubic meter for the first ten cubic meters; 15.2 milllins is charged
for each additional cubic meter. The water tariff is 18 millims per
cubic I:"eter in th·~ Canal Cities. In most low income urban areas
without house connections water is provided free of charge through
public ~';uter fountains. (See Table 3 ~2', Chapter 3: Financing
Project Co~pletion andSustainability, for a comparison of tariffs.)

.ErJs~e\';ater Charges. There is no current charge for. sm'1erage in
the s~rviced areas. In the unsewered areas, households pay a
relatively large aTIount for this service. For example, evacuating a
t~2ical cesspit of 2-3 cubic meters costs 7 L.E. on average. The
frequency of evacuation depends on the concentration of cesspits
ground ~vdter infiltration and loJhether the house is connected to the
\vater distribution nE:t~·lork. In general, as settlement density
increases, the amounts paid annually for cesspit evacuation
increase. The percentage of household income used to defray the
costs of evacuating cesspits in the unselvered areas of Cairo, for
example, h~s rang2d from approximately 0.5 percent to 4 percent.

Table 5.4 reflects the average amounts paid for water and
waste\~ater services by different income groups in Egypt.
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Table 5.4
Amounts Paid (L.E.) as a Percent of Income

Income Level (Monthly)

Item Low Middle High

Income Ranges
Low Estimate 65 - 92 130 - 197 Above 300
High Estimate 136 - 167 227 - 278 Above 400

Water
Consumption l/c/d 60 - 150 150 - 250 250 - 550
Max. Cost L.E./i1/HH 0.26 0.43 0.95

Cesspit Service
Cos t L. E•/l'l/ i-lH 0.39 - 6.42 0.00 0.00

Total Cost L.E./llH 0.65 - 6.68 0.43 0.95

%Income (Watt::r) 0.16%- 0.1% 0.15%-0.3% 0.2%-0.3%

% Income (Wastelo/ater) 0.6%- 3.84% 0.00 0.00

% Inco:ne (W/\-,~~) 1%- 4% 0.15%-0.3% 0.2 %-0.3%

The tab1~ clearly indicates that ·the low income unsewered
population is currently spending a larger percentage of their income
on water and w23tewater services than beneficiaries in the middle
and upper income brackets. At the same time, those in the upper
income range have a tendency to use IDOre to/ater and pay less, as a
percentage of inco~e, than those in the lowest income group.

2. Hookup Practices. In all the cities and project areas building
mvners pay tile costs of connecting to the water and seto/er systems.
This cost is then passed on to the tenants in the for.mof increased
rents or through requests for lump sum payments.

In general, the procedure for making the connections does not
vary greatly frow city to city. (See Appendix 5.2) Building owners
request and obtain permits from the relevant local authority with
payment of fees. In addition to paying the connection charge, the
building owner may also have to pay the cost of restoring the road
surface.
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The connection is carried out by the staff of the authority or

by the building ot~er under the supervision of the authority. The
effectiveness and coverage of the supervision by the authority
involved requires extensive tmprovement. Water meters are installed
when the connection is made, if such meters are available. Sewer
connections are n~de from an inspection chamber at the building to
the nearest manhole. All work is carried out at the building
owners' expense.

In some of the unsewered neighbourhoods, lateral collectors have
been installed to adjacent sewer lines. Such installations have
been made by private contractors without the technical assistance of
the relevant authorities. \Vhere this has been done, the cost of
both the lateral and the hookups has been borne by the building
Ohner.

The fact that households within the service areas, and even some
of those outside, willingly pay the cost of connecting the building
to the water and wastewater networks indicates that the service is
highly desired and that the cost of the hookup is not a barrier to
acquiting the services.

It h3:3 been reported by those in the water and waste~vater

authorities that a distinction must be made between the
beneficiaries "ability to pay" and their "wiliingness to pay".
l~hile few question the beneficiaries dBsire for services and their
ability to pay the capital costs associated with connecting to the

. water and se\Jer lines, IOOst doubt the beneficiaries willingness to
pay the charges associated with receiving services on an on-going
basis. Reports from managers in the water and wastewater·
authorities suggest that beneficiaries will not pay for consumption
until the qUEl1ity of service, generally regarded as very poor, is
improved. The argument that payment .should be made in order to
ensure that service will be upgraded has not been endorsed by
m:magers, altbough no one has attempted to promote this approach
among the beneficiaries.

3. Health im?acts of the current and proposed systems. Although
good healtt1 is ensured through a safe and adequate supply of good
water, no direct and irrmediate health benefits can be readily
observed as a result of the installation of water and wastewater
systems in large urbpn areas. Eliminating incidents of wastewater
flooding is certainly one positive step toward linproving overall
health statllS. Still, this step alone is not likely to lead to
significant changes in mortality andmorbibity when other
environmental health hazards exist.
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Multiple interventions are required to achieve positive health
impacts. In addition to the installation and proper operation of
water and wastewater systems, solid waste collection and disposal
programs and public awareness campaigns that lead to substantive
changes in the behavior of the beneficiaries of the systems are
required.

Inde~d, if the full complement of interventions is not in place,
systems can be misused and have an adverse effect on the health
status of populations. For example, when clean water is stored in
unclean jars, as h3s been documented in case studies in Alexandria,
or in contaminated storage tanks on building rooftops, as in Cairo
and other cities, there may be no health benefits or even enhanced
hazards.

C. Conclusions and Recommendations

Mbster plans and AID project documents do not clearly identify
the beneficiaries of the Ivater" and wastelvater systems. Different
methodologies have been employed to estimate the size of the
populations to be served. None analyzes in detail the
socia-economic characteristics of the urban populations' in the

. serviced or project areas, and there is little correspondence
between the plans developed for the water and wastetvater systems and
the GOE's est<lbHsbed census tracts. FurtherlOOre, there is a wide
disparity among the estimates of the average daily rates of per
capita water consumption.

While it is difficult to target water and tvastewater systems to
specific beneficiary groups, the GOE should require that the same
standard methodologies be applied to all urban centers tvhen
estimating the populations and designing the systeJ;lls. It might be
appropriate to use census tracts as th~ unit of analysis. This
approach would facilitate tbe up-dating of master plans whenever new
census data bec~n= available, and prOVide more complete socia-
econo~ic data on the popUlation served.

The GOE also needs to collect more specific information on the
average rates of per capita consumption for water. Once defined,
these rates should be used to estimate the volumes of the systems
and the designs required to carry the flows. At the moment, some of
the rates appear to be too high. Using high rates produces designs
that are in excess of the requirea~nts of the population as
projected to the horizon year, and places an excessive demanq on the
resources avai1\lble for system's construction and expansion. The
need to obtain ~ore accurate estimates of demand suggests that
metering is essential.
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While it is not possible to state definitively who is benefiting
from the current levels of water and wastetvater service, it appears
that middle and upper income groups benefit more than lower income
populations \'lho frequently reside in unsewered areas. The tariff
currently in effect is regressive. The poor pay more as a
percentage of household income for water and wastewater than others
who have more resources. Implementing the newly proposed national
tariff (See Chapter 3) and collecting the charges assessed, should
contribute to increasing efficiency in the systems' operations and
should not have the adverse consequences associated with increasing
prices for oth8t basic services (e.g.~ transportation) and
ccrnnodities (e.g, bread). Since one of the objectives of the
projects underway and proposed is to raise revenue sufficient to
cover operations and ~Bintenance costs at a minimum, the GOE should
survey a sa:nple of current beneficiaries, as well as those unserved,
to obtain [ilOre information on "ability" and "willingness" to pay for
services. Such a survey is likely to show that significant tariff
increases are ,~arranted and can be implemented without political
risk.

Finally, it is extreuely demanding and expensive to relate
improvements in the operations of the current ,Yater and wastewater
systems -- mensured as an increased quantity and improved quality of
water or the reduction of ,·/astetvater flooding -- and health· status •.
The epide111010Zic linkage is very difficult to establish. If the
GOE is interested in documenting some aspects of the relationship
bet\'leen ¥13ter and health, campaigns to educate the public on proper

. practices in the collection, transport and storage of water, and use
of the wastelval:er system, should be implemented. Such activities
might be carried out in connection with the AID-financed National
Control of Diarrheal Diseases Project (263-0137).
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Appendix 5.1

~~thodologies for Projecting Populations
in Project Cities

The different demographic methods .used to estimate the total
populations in the AID project cities at the year 2000 are discussed
belDl';. Estimates are presented in Table 5.3 of Chapter 5.

Alexandr.ia. Since Alexandria is the major Egyptian summer resort,
and the "/ater net~'~ork supplies areas along Mersa M.atruh railroad,
t~eria and }~ryut, special attention has been given to estimating
the rAte of population growth.

'[\'70 methods are adopted to estimate the population in Alexandria
at th::: y'2ar 2000. ·The estimates tolere averClged to obtain the most
likely figure. The t~'lO methods are the ratio technique and the
rational evaluation technique.

The R3tio Hel:hod. A statistical relationship between
Alexandria's population and Egypt's total population was·
established. The linear functional form estimation (Y = 4.61 +
0.0532X, \·it"lcre the independent variable is Alexandria's share of'
Egypt's total' population and X is the number of year after 1930)
gave an e~pccted value of 7~74 percent. The log linear functional
form (Y = 2.0556 + 1.0917 ln X) gave an expected value of 6.9
percent kn.cne year 20UQ.~ The study favored the log linear results
(Le. Alchandria's share of Egypt's total population will rise from
6.4 percent in 1976 to 7 percent in 2000). This increase was
distributed overti~2 and applied to CAP~~S forecasts of total
Egyptian population at the target year. .

The r.2tional_~valuation Nethod. This method divides the grmvth
rate of Alc~:anaria~s population into two components: the rate of
natural incLease and the net migration rate.

The rate of natural annual increase was estllnated to be 2.25
percent. The rate of net mIgration was calculated by estimating the
annual compound population grO\'lth rates for the intercensal years
(1947-1960, 1960-1966, and 1966-1976) and subtracting the rate of
natural increase for the same intercensal years. The rate of

BEST AVAILABLE COpy
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natural increase is estimated to be stable at 2.2 percent over the
next 2 decades. The rate of net migration will decline to 0.8
percent per annum in the years 1985-1990, and to 0.7 percent in the
years 1990-2000. 1

Provincial Cities (Minia, Beni Suef, Fayoum)
The NUPS estimate of the total population projection to the year
2000 was used. In addition, it was assumed that the ratio of
governorate pcpulationto total population would change according to
historic trends. m~ demographic methodologies were used to estimate
urban and rural populations for the years 1985 and 2000. The urban
population \,:as projected through the utilization of logistic curve
characteristics. Populations projected through the period 2000-2020
was based on the annual rate of growth projected for the period 1990
to 2000, assu:ned to be 3 percent per annWl.

Ismailia. 1\JO sources were used to determine the 1978
population of the Ismailia project areas; three sources were used to
estimate future population.

Source for the existing population were the planning department
of the Ismailia Governorate estimates of the lsmailia Master Plan,
(March 1976), the lsmailia Demonstration Project (Feb. 1978) and the
Ministry of Housing and Reconstruction were used to estlinate future
population.

The 1975 population estimates w~re adjusted to reflect
information obtained fro~ the 1976 census. The 1976 estimate of the
population of the project area was arrived at by adjusting the 1976
CAPr1AS figures to include areas tvhich were not in the census but are
within the project area, and to exclude areas which were included in
the census but do not fonn a part of the project area. Field
surveys were used to confirm estimates in particular areas.

1 . To estimDte the size of seasonal variations, the mnthly and
daily water use records made available by AWGA were utilized.
Accordingly, it was possible to estimate that on an average day
during the peak surrmer months of July and August, the additional
non-permanent residents are around 350,000. This number is expected
to grow to be around 600,000 in the year 2000. The estimation of
population in other areas was facilited by labour/cultivated land
ratio, since agriculture is the predo~inant economic activity.



- 116 -

I

Suez. Population'projections for Suez were adjusted to reflect
information from the 1976 census, planning studies of industrial
develop;;i8nt, and the Suez Canal Regional Industrial Plan. The
population forecast of the Suez Master Plan was adopted Hithout
major modifications. 1\:0 areas were excluded because they are
outside the project 'boundaries. .

Port Said. Popula\ion e~tirr~tes for Port Said were adjusted by
the lY76 'census and the Port Said Demonstration Project 1977. The
populatici.1 \laS established using the 1976 census, the 1977 surveys,
and information on new housing starts. Future population
projectiQl'~s ~vere adopted in the Port Said Haster Plan.

Cairo. 'the Cairo projections \.;ere carried out using linear,
pmver curve, s-curve, and ratio methods.

An acceptable range of population projections for Egypt was
estimatl'?d to the planning horizon. The most probable trajector.y was
select~d. The percentage of Greater Cairo's population in the total
populati8n of Egypt, and the development of a reasonable range in
share projections, was determined.

This viork \Vas based on census data (1976), information on
spatial distribution of the pepulation and earlier demographic work
done fo;:: the Haste\IBter ~1astet' Plan (1977).
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Appendix 5.2

Hookup Practices

1. Introduction
The following presentation summarizes the installation practices

for w3ter and sewerage connections for selecteq cities in Egypt.
The citi~s selected have either water and/or wastewater projects
that have been funded in part by AID. In general, the procedures
for making the connections do not vary greatly from city to city.
Building o~mers request and obtain permits from the relevant local
authority with payment of fees. In addition to paying the
connection charge, the building owner may also have to pay the cost
of restoring the road surface.

2. Sewerage Connections (Building to manhole)
Provincial Cities
The application and authorization for se\ver connection is

processed through the city council of the respective city. The
staff of the city council prepares a bill for the connection
(connection fee) \-lhich varies \vith the size and type of
installation. Tne fee usually ranges from L.E. 15U to L.E. 200 and
covers the actual cost of connection plus a percentage markup for
technical and administrative services. Upon payment of the fee in
advan-::e by the mmer, the \vork proceeds.

The work is either carried out by the staff of the sewerage
division or by a private contractor under the supervision of the
municipality. The standard method of hookup includes an inspection
chamber (junction box) which is constructed at the olvner's expense,
and is made of brick and cement mortar having inside dimensions of
60 em and 60 cm and fitted with a cast iron or concrete cover. The
sewer service line connecting the inspection chamber to the nearest
manhole is made with six inch diameter vitrified clay sewer pipe,
supported by concrete \.;here required.

Cp.nal Cities .
. The authorizati.on for hookup is processed through both the

sewerage deparbrlent and the road department of the city. Upon
payment by the o-,-mer of the appropriate fee, the connection is
carried out by the sewerage department or by the building owner
under the supervision of the municipal engineers. The road
depar~~nt charges the o~~er for the cost of road restoration, if
required.
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Depending on the building capacity, intended usage and
occupancy, connections are made using 4 to 6 inch PVC pipe. The fee
paid covers the actual cost of the connection plus a set percentage
for the technical and administrative services involved. This is
e}{clusive of the inspection chamber whch is a direct mvner cost.

The building o\voer can also make the connection at his O\VO
dir.ect cost by using a private contractor. In this case, the OtYner
obtains prior approval from the sewerage department and proceeds
upon pa)~ent of a modest fee.

A1C!}~andria

The request/authority for hook up is processed through A/GOSD.
In addition, a permit for excavation must be obtained from the
traffic authorities. The hook up (connection) is made by the o\VOer
of the building under the supervision of the staff of A!GOSD. The
mYner is charged 15 percent of the administrative services in
addition"to the cost of pavement restoration. The payment is made
in adv~nce to A/GOSD. The method of hookup is the same as described
above.

Cairo
Very limited control regarding hookups is provided by GOSSD.

Installations are made by building mYners through private
contractors at their expenses and without supervision from GOSSD.
The method of installation is similar to the standard practice
previously described. " •

3. Wat~r Connections (Building to Watermain)
Provincial Cities
Water connections in the provincial cities follow the same

pattern as for sewer connection. The application for connection is
made to the city council. The building otYner pays in advance a
connection fee to cover the actual cost of the connection from the
t¥ater main to the house, a valve"and a ~eter, plus a set percentage
for technical and administrative services. The connection is made
oy the staff of the Hater department. Meters are installed at the
time of connection. The connections are made by wet tape t'/ith the
installation of a corporation cock. Various kind of pipes are used
including galvanized iron, lead, copper and P.V.C. Upon
installation the maintenance of the me~ers becomes the
responsibility of the water utility.
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Canal Cities
The request for connection is made to the local water deparonent

of the Suez Canal Authority (SCA). The bUilding owner pays in
8dvance to the SeA the connection fee which is determined annually.
The fee covers the actual cost of the connection from the water main
to the bouse, a m~ter, plus a certain percentage for technical and
administrative services. The connection is made by the staff of SCA.

The connections are made by wet tap with the installation of a
corporatiun cock. Meters aLe installed at the tline of connection.
Upon installation, the maintenance of the meters becomes the
responsibility of SCA.

Alexandria and Cairo
The request for connection is made to the water authority. The

building owner pays in advance the connection fee which covers the
actual cost of the connection from the water main to the house, a
valve, a lneter, plus certain percentage for technical and
administrative services. The connection is made by the staff of the
~vater authority and the meter is installed at the same time, if
available. The connection is made by wet-tap for small diameter
mains and dry tap for large diameter mains. Various kinds of pipes
are used including galvanized iron, lead, and P.V.C. Upen
instnll~tion, maintenance of the meters becomes the responsibility
of the 'i-Jeiter autbori ty.
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Appendix 5.3

Public Water Facility Rehabilitation
Cairo Water Fountains

Grant No. 263-0111

Project Description

The Public Water Facility Rehabilitation project began in 1978, was
co~pleted in 1980 and cost 1.3 million L.E. It was part of an
accelerated program implemented by GCGCWS to improve and expand
wat~r supply.ser~ices, esp~7ially in un~erved low income areas. The
proJect's obJectIve was to Improve publIC access to potable water.
Funds were provided for the rehabilitation of Cairo's 600 public
potable water fountains, serving nearly 1.5 million residents.
Adequate drainage facilities ~lere to be prOVided by means of
connection to tbe -setvet system, canals or septic tanks. This
coo:ponent t.Jas ini.dequately completed, significantly reducing the
benefits envisaged under the project. (Approximately 445 of the 600
fountains drained into a formal sewer system.)

The GOGCHS .vas responsible for operating and maintaining the public
water fountains; Cairo Governorate agreed to pay t'later use charges

. to c<"'CGlS.

Before the project, a large number of tvater fountains were in poor
condition. 1~3ter \..;as lost and tvasted due to faulty and
non-functionin8 faucets or valves. The project reduced costs
significantly by reducing t';ater t'lastage. Water wastage was reduced
by installing flush valves that prOVide a pre-determined volume of
water t-lhen activated rather than the more cOlll!lOnly used switch-on
faucets. -

Findings:

1. Beneficiarie~: The u~ban poor who relied mainly on often
inadequate pUblic water taps for their potable water requirements
were the priffi3ry target group. At the time the project was
designed, an estimated 25 percent of Greater Cairo's population had
access only to public Hater taps. ConsLmption from Cairo's 600
fountains was approximately 2 percent of the total potable water
produced.
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The t:ehabilitated fountains were located in 18 distticts of Greater
Cairo, incorporating Cairo, Maadi, Helwan and Giza. The project's
direct beneficiaries, i.e., those having direct access to potable
water, were estimated at over one million (1978 figures), including
an additional 375,000 as a direct result of replacing or restoring
non-functioning or defective fountains (15 percent of the total
number of fountains).

The average population density of the targeted areas was 800 to
l500/k~l. The average dailyconsurnption per person using the
fountain l,'ias 80 litres. The approximate nu:nber of users per
fountain ~~as 500 to 2000, depending on the area served. The total
consuffi?ti0u per day for each fountain ranged according to area
density and proximity of the fountain, from 40 culm to 160 culm.

2. So~i£~Econ~~jc I~act: The average monthly income per ,household
in the 821(~cted areas ranged from 30 to 50 L.E. Prior to the
rehabilitation of the fountains, the costs of informal provision of
water, J:lDinly by ~-Iater vendors (~·;ho obtained wate~ from a distant
working fountain or from a neighbour), averaged 2-3 L.E. per month.
People t·.'ho ~·..ere able to dispense Hith the services of a water vendor
after the project's intervention thus realized a monthly saving of
up to 3 L.E-

In the unS2~'lered areas, the cost of informal ~."astewater collection
(mostly by privately o~med and operated ,dump trucks) was as high as
7 L.E. per month. The introduction, or improvement in service of
\Vater fOL':llt3.tns ~vithout concomitant drainage facilities in these
areas thus exacerbat~J the problem of sewage collection. During
site visits, people complained of the inadequate sewage facilities
and resultant health hazards.

3. Practices: Though the fountains were metered, Cairo Governorate
did not cTvrrge user fees, but paid water use charges to GOGOdS out
of its O\'ffi budget. The users did not officially share in paying the
maintenatlce or repair costs, but ~vere arbitrarily called upon to
pitch in 20-25 PT for small repair works. People contributed to the
repair of the taps to ensure a regular and reliable level of service.

Public water fountain users frequently wash clothes by the tap.
~ben drainage facilities are not satisfactory, this practice often
creates stagnant pools of water around the tap, and increases health
hazards.

BESTIlVAfLACLE COP~'
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4. Assess~cnt of health conditions: Tangible and directly
attributable health benefits emanating from this project cannot be
measured with any accuracy. Improved access to potable water can
have a positive health impact on women and children who are primary
fetchers and carriers of water.

Inadequate drainage t identified as a se~ious problem during site
visits, resulted in stagnant pools of wastewater. The problem was
further ca~pounded by non-functioning or broken faucets t in turn
increasing the undrained wastet."ater near the site.

Since I~any taps are no longer in service. because households have
been connected to the formal water and drainage nettvorks t so~e of
the fountclins have become garbage dumps for solid \~aste.

Domestic storage practices also have implications for health. \vater
delivered from the fountains can be of good quality but can become
contaminated ,>\bQt1 carried or stored in an unclean container. Since
the ~ndatc of USAID's intervention in this project was only to
improve access to potable tvater t concomitant public health campaigns
on diverse bue related issues such as tvater storage practices,
proper usage of the system and so forth might h~ve enhanced the
benefits associated with an improved water source••

Issues

(1) Operation and maintenance. The taps still functioning 5
. years after: the project completion date are enclosed by walls (4
meters high) or have a "protective" construction surrounding them.
Future AID-financed taps should be enclosed. toJhile a special
covenant in this project emphasized GOGCWS's need to develop a
maintenance c~d spare parts inventory for the upkeep of the
fountains t most of the taps inspected on a recent site visit had
faulty or non-'[Ilntioning faucets. Reports differed from site to
site on the e;{pediency of repair \York by local authorities.

(2) TechDQlogy. The type of faucet (flush valves) did not
present problems in water delivery. ~bst users interviewed during
site vis~ts had no complaints against the valves (other than the
fact that they t~Tere not \"orking, in certain fountains). Hm....ever, it
has to be technically determined tvhether flush valves are more prone
to became da~2ged through misuse or heavy usage than other types of
faucets.
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(3) Implementation. The absence of satisfactory drainage
l~ited use and created potential health hazards.

Conclusions and Rec~~endations:

1. To reach and serve the lowest income groups, projects or
interventions have to be specially tailored. Projects such as
the Cairo Water Fountains, or the metered water service
connections program, (part of Cairo Water Supply Project but
never implerneuted), are examples of bringing piped potable water
and drainage services to the "poor majority". USAID's current
investment in the rehabilitation of formal water supply and
waste\Vater collection systems does not reach these groups
exclusively since relatively few are served, or connected to the
formal systems. AID's approach in this sector has been to
concentrate first on the rehabilitation of the major
infrastructure or skeleton, including treatment plants, and then
to improve and connect services to the unserved population.
Since all of U&~ID's water and wastewater projects are still
under construction, many potential beneficiaries connected or
unconoected, have not benefited from an improved system.

2. Even with specially tailored interventions to provide a more
reliable water supply systeL~, the importance of adequate
drainage servi~es cannot be minimized. In the Cairo Water
Fountains Project, drainage in a nt.nnber of sites was far from
adequate. This constrainted c:lelivery as ~lell as increased
health hazards.

3. Specific, 1I0ne shot" interventions (as \vell as large-scale, long
term projects) such as the Cairo Water Fountains project, should
be accompanied, preferably simultaneously, by public awareness
campaigns r.anging from public health and personal hygiene .to
storCJge practices and tvatcr conservation. Horeover, solid waste
col12ction/~~nagement is vital, especially in unserved
lO';l-incoa:-e areas.

4: The design of this project did not consider alternative and
acceptable solutions to washing by the tap. The setting up of
public wash basins might have freed the area around the taps and
eliminated a portion of the flooding. Future designs should
recognize the need to initiate campaigns to change behaviors
when introducin8 technologies. Campaigns to design the project
and implement and maintain the system might be most effective if
initiated and carried out on a local level, emphasizing direct
and active corr2unity pa~ticipation.
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Annex A
Project Review: cairo Wastewater Project

1. Status of Physical Works
a. Existing Facilities

(1) Description of the System. The existing wastewater
facilities operate as a cOIT~ined system for the collection of
wastewater and surface water. The sewered area is served by six
principal pump stations (Ein Shams, Arneria, Souk El Sarnak, Gamaa,
Giza and El Ahram) which deliver wastewater to four treatment plant
sites (Gabal El Asfar*, Kossous*, Nahya* and Zenein): a fifth site,
Abu Rawash, is used only for the treatment of sluege at present.
Wastel-tater is delivered to the principal pump stations through a
system of gravity collectors which receive constributions from a
large number of drainage areas. The flows from individual areas
either gravitate directly to the collectors or to subsidiary pump
stations from which the wastewater is conveyed to a collector, often
via one or more intermediate stations.

The basic layout of the existing system is sho\vo on Fig A-I.
For details of the existing system refer to At·iBRIC Special Report
No.2, Inventory of 11ajor Facilities, Septerober 1980.

(2) Wastewater Flow and Population Served. At the present
time the existing Cairo ~oJastewater System is estimated to serve
about seven million people, or about 75 percent of the current
estimated total population in the cairo wastewater service area. l

"Total average flow 05 wastewater carried by the system is on the
order of 1,700,000 In /day. In terms of strength (relative amount
of solids and organic material per cubic meter), Cairo Wastewater is
from 50 to 100 perce.nt stronger than typical US v,aste'.vaters.

Of the total wastewater flow, about 30 percent is generated from
the West Bank and 70 percent from the East Bank of the Nile.. ,

* These three facilities are small, in very poor condition, and
currently provide effectively no treabwent. They are scheduled for
abandonment.

1 These estimates are from the N1BRIC Design Inception Report
(OIR) of June 1981. There is great difficulty in determining the
total population of Cairo, but it is now believed to be
significantly higher than the 1981 QIR estimates. Percentage served
is more likely to be in the order of two thirds of the total
population.
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(3) Conditions in the Existing System•. Virtually all
parts of the existing collection and conveyance system are grossly
overloaded, or, at best, \'lorking to full capacity. In consequence,
the system has no available spare capacity to meet the sudden
demands imloosed by mechanical or electrical failure. As a result,
intermittent flooding with wastewater occurs in many areas.

The existing facilities inlcude well over 100 pump and
ejector stations, many of which are equipped with machinery more
than 50 years old. In many cases, pumping capacity is barely
sufficient for present flows and stand-by pu~ping capacity is
inadequate. Spares for the older ~uipment are difficult to Obtain,
and the arrangement of the stations and types of equipment
installed do not facilitate easy maintenance.

The existing wastewater treatment plants are wholly
inadequate to treat present flows to an acceptable standard. All
plants are in poor condition and overloaded and, in consequence,
their purification effect is minimal. The capability of all
treatment plants is further impaired by the inoperable condition of
essential mechanical and electrical plant. As a result, less than
one fourth of the wastewater collected is given any treatment and
the remainder is discharged to ~e 'irrigation drainage canals
without treatment.

b. Proposed Facilities
(1) OJerview of Proposed Improvements. 'Ib€' facilities

needed to meet the needs' of collection, treatment and disposal of
wastewater from Greater Cairo into the early part of the 21st
century are set forth in detail in the M-1!3fUC Design Inception
Report, dated June 1981. Emphasis is given to the first stage
works, expected to meet the needs of Cairo into the early 1990's.

First stage works include rehabilitation of about 100 pump
stations and the existing Zenein treatment works; new culverts,
sewers, pump stations and anew treatment plant on the rlest Bank;
and new tunnels, culverts, sewers, pump stations and three new
treatment plants on the East Bank.

(2) Status of Proposed First Stage Facilities. The first
stage works proposed for design and construction are listed and
described in Table A-I, together with a very rough estimate of their
cost, the source of the needed funds, and the status of these works
as of February 1985. The major first stage works are shown on
Figures A-2 (East Bank) and A-3 (Hest Bank), and the estimated
construction schedule is shown on Fig. A-4. For details of the
proposed first stage facilities refer to the AMBRIC Design Inception
Report (Main Report), June 1981.
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(3) Wastewater Flow and Population Served. By the year
1990, when most of the first stage works are proposed to be
completed, the estimated sewered pOpulation will increase to about 9
million. 2 Averagj total wastewater flow in 1990 is estimated at
about 2,500,000 m /day.

c. Perceived Gaps in Physical Facilities
(1) Gaps Related to Funding Shortfalls. At the present

time, several critical groups of facilities which have been proposed
for construction in ~~e first stage are unfunded, nor have potential
sources of funds for some of these works yet been identified.

The various spine and branch tunnels listed in Pt~RIC contracts
5, 13, 14 and lS, with a total estimated cost of L.E.700 million,
have no potential funds at this time. vlhile unable to quantify the
extent of the problem, NlBRIC admits that the other East Bank
facilities now under construction or schedul~d for tendering will be
significantly under-utilized until these branch tunnels are
completed.

Funding for the cr i tical Abu Rc"1i'Jash WWI'P on the h'est Bank is
also uncertain. While the foreign exchange portion of G~e plant
costs may be made available (discussion are curently in progress),
no allocation of the local currency requiiem~nts (about half of the
total or about LE 65 million) has yet been madE:' by the C-IJE.
Presently approved capital budgets of C/GJSD would be totally
inadequate to meet this additional burden.

The Berka and Shoubra El Kheima lwnP's on the East Bank are also
critical to the effectiveness of the first stage system since they
will be called upon to provide about 80 percent of the total East
Bank treatment capability. These works have been designed and are
to be constructed entirely with local resources. The estimated cost
to complete them is about LE 200 million. Construction is presently
proceeding at a very reduced pace b2cause funding for tllem must come
out of a total annual C/GJSD capital budget of LE 60 million per
year, from which C/GOSD must also fund needed new lateral sewers,
house connections, sewer flooding improvements and otl1er capital
works programs.

2 Which probably would be in the order of 70 percent of the total
population.
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Finally, all of the major facilities cannot be properly utilized
unless the program of constructing house connections and lateral
sewers keeps pace. AID is providing funds for this purpose on the
West Bank but C/GOSD's funds for such works appear to be very
restricted. There is some question as to the adequacy of the
overall pace of building new connections and small sewers and the
matter warrants attention.

(2) Gaps Related to Quality. The four member firms of
AMBRIC (BVI and CCio1 of the US, Taylor and Binnie of the U"t<) are all
large, experienced,· competent consultants, with wide international
experience in the water and wastewater field. They are responsible
for the studies, designs and supervision of construction of most of
the stage one works and have performed these services in a competent
manner which should ensure that the works for which they are
responsible will be completed to a satisfactory level of quality.

The 400, 000 m3/day Abu Rawash hr,'i/rP is being designed by a
Japanese firm (TEX:) with support from Cct1, one of the US mE'mber
firms of AHBRIC. TEe is an experienced \'later and waste..,ater
consultant and the plant is being designed on the basis of criteria
established earlier by AMBRIC. v.'hen completed, the plant should be
able to meet its intended function at a satisfactory level of
quality.

The two 600,000 m3/day East Bank W'1I'P's at Berka and
Shoubra EI Kheima have been designed by local consultants and are
being constructed by local public sector contractors. (Concerns
about construction are discussed in Section 3, Key Issues.) These
are extremely large plants, and relatively few secondary wastewater
treatmenc plants of that capacity have been constructed anywhere.
~he largest plants built previously in Egypt are the Zenein works
(330,000 m3/day) in Cairo, and ~e East and West works in
Alexandria (both under 80,000 m /day). These three plants were
all locally designed and built. Their design and performance full
considerably short of adequacy. In view of the critical role of
these two plants, which will be expected to provide about 80 ~rcent

of the first stage treatment on the East Bank, it would be prudent
for CWO and C/GOSD to take the necessary steps to ensure that these
works can satisfactorily perform their intended function. This
situation is cause tor serious concern, and while the matter is very
sensitive it must be addressed.
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(3) Other pdssible Gaps. At the present time, the
drainage canals proposed for receiving the effluent from the Abu
Ra\'.'ash rMI'P are inadequate for that purpose. The GOE, Jl.l.ffiRIC and
TEe are well aware of this problem, andAMBRIC is currently carrying
out a study to determine the necessary improvements. The study is
to be completed in June 1985. These drains are under the control of
the Ministry of Irrigation, and permits to discharge wastewater to
the drains must have the approval of both the Irrigation and Health
Ministries. Considering the probable length of time for designs,
construction and permits, together with the fact that no funding has
yet been identified for such improvements, potential delay in
completing this link in the first stage program of improvements
gives rise to concern.

To date, recommendations for disposal of the huge
quantities of sewage sludge expected to be generated by the first
stage \~WTPls are based on using sludge lagoons and sludge drying
beds as temporary measures. Ar-1BRIC and cwo are discussing a study
which would lead to recommendations for a final solution of the
sludge disposal problem. The temporary sludge disposal methods,
however, will not adversely affect the overall performance of the
first stage system.

Matching the capacity of the proposed new wastewater
treatment plants to meet the expected' future is another area of
potential concern.

First stage works currently proposed include:

Planned
Completion DateName of \'MTP

Abu Rawash, Stage I
Zenein, Rehabilitated
Gabal El Asfar, Stage
Berka
Shoubra El Kheima

Total

Capacity

m3/day
400,000
330,000

I 250,000
600,000
600,000

2,180,000

Jan.
Feb.
Jan.
Jan.
Jan.

19903
1988
1989

41989
19894

3 Assuming funds are made avaiiable
4 C/GOSD estimates, but current availability of funds makes these
completion dates optimistic•.
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Given the past history of optimistic completion date targets,
it seems reasonable to assume that, except for Zenein, scme of these
works will be completed no earlier than 1990. By that year, AMBRIC
estimated in it's 1981 report that the average daily wastewater flow
f30m a sewered population of 9.3 million would be 2,490,000
m /day. Further, in the ten year· period 1990 to 2000, Pl..ffiHIC
estimated an average annual increase in flow of about 210,000
m3/day.

These calculations are based on a combination of
assumptions about population and the rate at which connections,
collection works and conveyance facilities can be constructed. With
the program now about three years behind schedule, it is possible
that the facilities needed to collect the 2,500,000 m3/day may not
be in place until well after 1990.

Given the long lead time for design, construction and
financing, however, the conclusion seems to be that future stages
for Abu Rawash and Gabal El Asfar should be initiated in the very
near future to ensure that treai.:ment capacity is adequate for
collected wastewater flow.

Another gap of concern is the relatively slow progress in
overcoming the problems in those unsewered areas where the provision
of conventional collection by means of lateral sewers and house
connections is either not economical or practical, or both. AH8IUC
has just started an 18 month, $1.5 million demonstration project to
rrake field tests of 12 different methods of disposing of wastewaters
from "informal II housir~ in unse'o'1ered areas. AID provided both
foreign and local currency needs for this project because a~o felt
it was outside its jurisdiction.

2. Progress vs. Expectations

a. Expectations
The expectations of AID relative to its support of the

Cairo Wastewater Project can be found in general terms in the
Project Papers used to justify AID'S funding, and more specifically
in the Scope of ''lork of the agreements and amendments of the
consulting engineers whose services are being funded by AID.

In terms of the Engineering Component, these expectations
may be broadly SlntU1lar i zed as fo11ovlS:
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.
(1) Procure:equipment, train staff and provide hands-on

direction of work related to the cleaning of debris
from some of cairo's larger sewers.

(2) Review the 1978 Binnie-Taylor cairo Wastewater Master
Plan prior to expenditure of AID funds on financing
facilities proposed by the f.laster Plan•

. (3) Prepare a detailed program of facilities proposed to
meet the demands of the collection, treatment and
disposal of wastewater from Cairo, both for tile
immediate future (Stage I, about 1990) and for the
"planning horizon" (some time in the early 2000' s) •

(4) Study, design and supervise the constru~tion of
facilities for the rehabilitation of selected works;
mostly pump stations, force mains and some relief
sewers.

(5) Identify those areas in cairo subject to periodic
wastewater flooding, present recornmendations for
improvements, and design needed improvements for one
of these areas as a pilot program.

(6) Prepare detailed designs for the first stage
facili ties proposed for the West Bank, wi th the
exception of the Abu Rawash h1'im.

(7) Prepare detailed designs for other collection
facilities on the ~vest Bank, as jointly agreed by AID
and the ·GOE.

(8) Provide construction supervision services for the
AID-financed West Bank facilities, and participation
in general construction management for the entire
first stage cairo wastewater program.

(9) Prepare studies and designs for the rehabilitation of
the Zenein Wi'f.I'P.

(10) Conduct such additional studies and designs as
directed by AID and GOE, including those related to
final solutions for sludge disposal and needed
improve~ents to v~st Bank drainage canals proposed as
receiving waters for treated wastewater.



b.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

- 8 -

~,
Progress

The sewer cleaning program was funded under a $500,000
AID grant in 1978. Necessary E'qUip~ent was purchased,
about ten C/C~SD sewer cleaning crews were trained and
then supervised for a period of about one ¥2ar during
which extensive cleaning took place. C/GOSD cleaning
crews are working now on a continuous basis, and the
AID-funded equipment is still in service.

The revieil vias carried out in 1979 and 1980 and
resulted in an agreement between the us and UK members
of AMBRIC on some changes to and general agreement
with the Binnie-Taylor 1978 Master Plan.

MIBRIC prepared a "Design Inception Report" dated JunE>
1981 which was approved by the GOE and· AID as the
basis for work to be· designed and constructed.

The rehabilitation studies and designs were completed
on schedule, the progra~ is now under construction,
and some works have been completed, with obvious and
satisfactory results.

~1e flooding studies were cOIT,pleted as well as tl1e
pilot area design. The pilot area was later
constructed (by a local contractor) with excellent
results. Local engineers and contractors have
continued the program and in several of these areas
flooding has been eliminated.

Designs for the AID-funded \~est Bank first stage
facilities have been recently completed and are now
being packaged to put out for tender. At AID's
request, contracts are being repackaged and some
construction will be stretched out.

AMBRIC is in the process of preparing recommendations
for AlDis consideration for the design of pump
stations, lateral sewers and house connections, with a
total value of $190 million, for the Northwest·and
Pyramids area. Following agreement on the program,
AMBRIC will start work on the designs.
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(8) west Bank facilities have been designed and tenders
are currently being received. No construction
supervision services have yet been required however,
these services will be provided by k~RIC. Services
related to the overall management of construction are
ongoing but limited, since construction on the East
Bank is only recently underway.

(9) A design report on the "Rehabilitation of Zenein
Wastewater Treatment Plant" vIas prepared and sub:nitted
in January 1981. Design of these improvements is
underway and is expected to be completed by mid 1985.

(10) AMBRIC is nov: studying the question of drainage canal
improvements and will recommend solutions to these
problems by mid-1985. \~rk related to the study of
the ultimate means of sludge disposal is to be
financed as a s<?parate worl~ order (No.7) by AID and
ODA.

c. Comparison and Comment

At this point progress has essentially been up to
expectations. Itews (1) through (5) above were all part of earlier
AID efforts. (1) through (3) are completed and the results have
been satisfactory. Items (4) and (5) are now in the later stages of
construction and give every indication of being completed in general
accordance with expectations, with the usual exception of delays in
getting construction underway.

Of the remaining items, the design stage is essentailly
complete and the results are satisfactory. The current first stage
construction program is estimated to extend to the end of 1989 and
periodic review will have to be made to evaluate progress. Original
Design Inception Report schedules~ prepared in 1981, had estimated
completion of the first stage by the end of 1986.

3. Key Issues

a. General

Such issues as management, operation and maintenance, and
availability of operating funds are all critical to the ability of
the existing and new physical facilities to be able to carry out
their intended functions on a sustained basis. These issues are
discussed in other sections of this report, but success in solving
them is so vital that they should be considered collectively as the
priority issue of the Engineerin; Component as well.
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Some of the issues, particulary those related to the policy
aspects of treatment and construction, have much in comnon with
other sector projects, but are discussed in depth in the Cairo
Wastewater Project Assessment.

b. Degree of Treatment of ~'laste\.,ater

(1) Introduction. Treabnent and disposal of vlaste\vater is
a dilemna in Cairo. Experienced consultants have thoroughly studied
all possible feasible alternatives and have concluded that secondary
treatment with discharge of the effluent to irrigation drainage
canals is the recornmended solution, if Egyptian lavl is to be
satisfied. Yet, secondary treatment is expensive to construct and
it is both expensive and difficult to operate. Further, the poor
experience to date of the operation of existing wastewater treatment
plants in Egypt, whether primary or secondary, raises serious
concerns about the future quality of operation of the proposed major
new treatment works. Finally, the consultant's recommendation has
been, in effect, forced by strict Egyptian law rather than arrived
at on the basis of engineeril'B principles.

(2) The Nile. The \'lorld's largest cities are almost·
always located on the ocean, a river or a large lake. A!nong their
other benefits, such large bodies of water can be utilized in an
evniron~entally effective manner as receiving waters for the
wastewater generated by the cities. The degree of treatment needed
prior to such disposal is determined largely by the' following
factors: the amount and strel'Bth of the waste\'later discharged, and
the size and quality of the receivin3 waters. .

cairo is cur rently prevented from obtaining similar benefi ts
from the Nile by Egyptian law, rooted in customs based on the
extemely high regard in which the Nile is held by all Egyptians.
Such decisions are the right of the Egyptian people alone to make,
but when the consequences are as signficant as they appear to be in
this case, the decision should be an informed one.

Given the size of flow of the Nile, and the ability, now with
the Aswan High Dam, to regulate this flow, it is possible that Cairo
could discharge its vlastewaters to the Nile without any adverse
consequences after primary rather than secondary treatment. Tne
savings in capital and operating costs, and the fact that primary
plants are much easier to operate then secondary plants, would
amount to enormous savings to Egypt. These savings could be
redirected to an intensified program of extending the benefits of
connection to the sewerage system to many more people.
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,
Egyptians should also be frank in recognizing that the present

law is not being upheld because of breakdovms in the existing
system. Further, even vlith the completion of the currently proposed
new system, domestic wastewater will still be discharged to the Nile
indirectly from the irrigation drainage canals.

Before finally committing itself to such a la\'1, unique in the
world, Egypt should at least be aware of the consequences of that
decision~

(3) Possibility of Staging. Given the fact that less than
one fourth of Cairo's wastewater now receives any treabnent, and
that what treatment is provided is at a level of poor primary
treatment at best, it would seem logical to suggest that the
proposed new treatment facilities be staged so as to provide only
primary treatment initially. This would have the benefits of (a)
deferring large capital and o~rating costs, (b) allowing sufficient
time for Egypt to develop good skills in plant o~ration and
maintenance, and (c) still result in significant improvements over
existing conditions.

At the present time, unless a \'1aiver is obtained, Egyptian law
prevents such a course of action. Law 48/1982 requires that
wastewater being discharg~ to irrigation drainage canals must be
treated to a level such that the plant effluent contains not more
than 60 rng/l of BOD and 50 m~/l ot suspended solids. Only a hIgh
degree of secondary treatment (85 to 90 percent) can achieve these
results.

It is true that wastewater receiving only primary treatment
would cause greater pollution to the receiving canals ~1an that
receiving secondary treatment. On the other himd, m~ny of these
receiving canals are already seriously polluted and their condition
would be improved once ad~ate primary treatment is provided. 'l'ne
advantages of staging should be weighed against the delays in
further improvements to drainage canal water quality.

. (4) Reuse for Irrigation. Reuse of wastewater for
irrigation as a disposal alternative is frequently an emotional
recommendation rather than a logical one. Such reuse is technically
feasible, but rarely is it economically feasible. 'Ibe factors in
the decision to make use of wastewater for the irrigation of arid
lands include (a) the availability of alternative sources of water,
(b) the availability and cost of preparation of the land, (c) the
cost of treatment and transmission of the wastewater to the land,
(d) the cost of alternative methods of wastewater disposal, and (e}
the net value of the crops that can be raised on the irrigated lands.
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Until such time as the Nile becomas insufficient for all of
Egypt's needsS it will always be preferable to the use of
reclaimedwaste\...ater for irrigation. Wastewater cannot be used for
irrigation \'lithout secondary treatment, both by local law and
scientific principles (the suspended solids would otl1erwise be too
high for the soil to sustain over an extended period). As a
consequence, while reuse of wastewater for irrigation may become
economically viable and desirable in the long term, that is no"t the
case now nor in the forseeable future. This is not a key issue for
Cairo, but the situation in Alexandria and the canal Cities
indicates the need for more education among Egyptian decision makers
to allow them to view this issue dispassionately.

c. Gaps in the System
(1) Introduction. The perceived gaps in the system of

physical facilities are discussed in detail in Section l-c, above.
These gaps represent ooe of the key issues of the engineering
component, and are slli~arized below.

(2) Gaps Related to Funding Shortfalls. ~le following
important facilities, essential to the proper functioning of the
first stage works by 1990, are presently unfunded, or are
inadequately funded:

East Bank branch tunn'S'ls
Abu Rawash W\-m
Berka h''i'lTP
Shoubra El Kheima IwITP
Lateral sewers and house connections

5 Total muncipal and industrial use of water in Egypt represents a
very small percentage of the Nile River flow. Far greater aT.ounts
of water could be made available for irrigation by substantial
conversion from flood irrigation practices to the use of sprinkler
or drip irrigation. 1he cost to do so would be much less than the
costs associated with reclamation and reuse of wastewater.
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(3) Gaps Related to Quality. There are serious doubts
about the ability of the Berka and Shoubra El Kheima ~~~rP's to
function adequately, even if funding is found to complete them in
time.

(4) Other Possible Gaps. Two other possible ga.ps are (a)
necessary improvements to the irrigation drainage canals on the West
Bank designated to receive the efflu£>nt from the Abu Rawash ~'MrP,

and (b) possible shortfall in treatment plant capacity in comparison
to future waste\."ater flows. Both of these issues are principally
matters of assuring that the necessary sti?PS are taken in time.

While not a part of the first stage program, progress on
resolving the problems of wastewater disposal from the unsewered
areas is sufficiently slow and resolution sufficiently important
that this gap should also be considered a key issue.

d. Construction
(1) Local Contractors vs Expatriate Contractors. By this

time there have been sufficient examples of the use of both local
and expatriate contractors on water and wastewater projects to draw
some conclusions. For a variety of reasons, includin3
under-capitalization, lack of management experience, lack of
experience on projects designed in the detail customary in the
develOPed world, and over-extension in a period of booming
construction in Egypt, the performance of local contractors on
projects designed by expatriates has not been· satisfactory, either
in quality of work or in meeting time schedules.

(2) Local Private Sector vs Local Public Sector
Contractors. The. performance of local public sector contractors in
less likely to be adequate than that of the private sector
contractors. The "Publics" are not resp:msive to the normal
controls a client and his engineer has over the contractor through'
the contract agreement. The pUblics have no incentive since they
are neither rewarded nor punished for doing good or bad quality
work. Having no real financial responsibility, the tendering
process is practically meaningless, and' the threat of having to pay
liquidated damages for delays has no force, since it becomes a
transfer of funds from one government pocket to another.
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(3) Supervision of Construction. Experience on the Top
Priori ty Projects in Alexandria indicates the need for expatriate
direction (full responsibility) of the engineering supervision of
construction on behalf of the client, if the works are to be
properly constructed. Local operating authority construction
supervision staff do not presently have the skills or support to
properly enforce detailed plans and specifications. Such skills and
supfOrt must be developed if Egypt is to sustain its work in this
sector, but they do not exist at this time.

e. Other Issues

(1) Liaison Among "C!GOSD, avo and AI\iB!lTC. C!GOSD \"ill
ultimately take over all of the works now being designed and
constructed under the direction of the C(,,'O. There is some> question
as to whether C!GOSD is being adequately involved in the de~ision

making process about facilities for which it will have to accept
responsibility. This problem, unless resolved, may tend to become
increasingly severe now that the same person is no longer chairman
of both C!GOSD and CWO.

(2) Land Acquisition. Acquisition of land for the
permanent site of n~w facilities and obtaining. temporary
construction rights-of-way is frequently a slov,' and difficlllt
process. In some cases the problems have been so great that
facilities have been redesigned for other available sites because of
probable extensive delays relating to the preferred sites.

4. Recoffilllendations

a. General

The follm"ing recommendations relate to the Key Issues
described in Section 3:

b. Degree of Treatment of Wastewater
(1) Issue: Use of the Nile as a receiving water for .

treated Cairo wastewater.

(1) Recomrr~ndation: (a) That a study be made to determine
the technical feasibility of discharging wastewater
directly to the Nile, and that a co;nparison of the
costs and consequences be made of disposal to the Nile
vs. disposal to the drainage canals. (b) Tnat the
results of this study be presented to the GOE with
AID's cornments,for their consideration.
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(2) Issue: Sta-ging of treatment by deferrin-g the
construction of secondary treatment facilities

(2) Reco;nmendation: (a) That, concurrently \-li th the study
recoffiT.ended above, a separate study be made of a
comparison of the cost and consequences of the initial
use of primary treatment only vs. secondary
treatment. (b) That the results of this study be
presented to the GOE with AID's cOffi~nts,for their
consideration.

c. Gaps in the System
(3) Issue: Need for additionaly funds for critical

components of the first stage program.

(3) RecoITrn<?ndation: (a) That the possibility of savings
through the deferral of secondary treatment, as
described in Issues (1) and (2), be fully explored as
a means of providing some of the needed additional
funds.. (b) That USAID consider providing the needed
local currency of the primary treatment portion of the
Abu RaHash WrVI'P to complement the> exp2cted Japanese
loan for the foreign exchar$e costs, on the basis· that
this facility is critical to the inves~nt commibnent
already nBde by AID on the West Bank. (c) That AI·miue
be requested to conduct a study to determine the order
of priority, based on "best estimn.tes" of \"lastewater
volume contributed per unit of "estimated constructi.on
cost, for the unfunded spine and branch tunnels. (d)
That construction of these branch tUlli1els be accorded
a high priority, and that alternative (to UK) sourCE'S
of funds be sought for their construction on the basis
that the tunnels could be constructed by contractors
from the nation providing the funds. (Minor
modification of the specifications should permit
this.) As funds become available they should be
applied to the tunnel contracts on the basis of the
priorities determined by M·ffiP~C. (e) That needed
additional funds for the Berka and Shoubra El Kheima
vMITPs be sought only after completion of the work.
descrired in Recommendation 4. (f) That needed
additional funds for lateral sewers and house
connections be sought in accordance with a schedule
which recognizes that such works will create
additional burdens on the presently overloaded system
if they are constructed before significant
improvements in the collector and transport system are
made.
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Issue: Need for assurance that the design and
construction of the Berka and Shoubra El Kheima v~s
are' adequate to result in \Yorks which will effectively

. perform -their expected function in the first stage
program.

Recommendation: (a) That discussions be held among
AID, ODA, C\qO and C!GOSD to discuss thE' problem and
agree on a course of a9tion. (b) That, \'1it.1 the
coocurrence of the above parties, At·:J3RIC be requested
to review tilE' designs of these plants, evaluate their
current status, and present recolfcllendations for
possible changes, similar to the report conducted on
the Zenein Wh~ in Jan. 1981. (c) That, after review
by the above parties of the A\1BHIC study report,
action be taken to implement its recommendations.

Issue: Need for timely corr:plE'tion of improvemE>nts to
the irrigation drainage canals to be used as receiving
v.·at€"rs on the West Bank.

Hecommendation: That as part of the a study nm.,
being conducted by ~~RIC, a schedul~ be prepared to
show how the necessary designs, permits and
construction is to take place in order to assure t.1at
the proposed improvements are completed in time to
receive the effluent from the Abu Rmasn ~"f;-ITP.

Issue: Need to assure that tre<ltrni?nt plant capacity
will be adequate for tributary Haste'llater flo\l.

Recomrmmdation: That M·1BRIC be rEquested to revie-H
the current situation and prepare a schedule showing
when additional capacity, beyond t.hat currently
propos<:>d for the first stage, must be brought on-line
to meet expected flows. 'fhis sche6ule should Shm-l
when design work should be startej 1n order to provide
necessary lead time.

Issue: Need-to accelerate the progr~~ for providing
effective and appropriate means of wastewater disposal
in those "informal housingll areas where conventional
piped sewerage may not be feasible.
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(7) Recommendation: (a) That, since potential solutions
to this problem do not depend directly on the cairo
Wastewater System, and since progress to date has been
limited, consideration be given to assigning
responsibility for this matter to the Joint Housing
Project Agency (JHPA) rather than to C/GOSD or C"~U, on
the basis that the JHPA is more likely to be
sympathetic to the problems. ('I'he JHPl\ has
responsibility for upgrading conditions in "informal
housin:J" areas. Like C/OOSD, JHPA is rE'sponsible to
the Ministry of Housing and Public Utilities, so
coordination problems should be resolvable.) (b) That
the current Pl.ffiRIC demonstration projE?Ct for ...lork in
unsewE'red areas be coordinated wi~~ JIIPA so they may
be kE'pt informed of pgoress. (c) That AID consider
funding advisors to the JHPA, together \'lith funds for
their implementation, for possible future programs
arising out of the JlJ.1BRIC demonstration projE'ct.

d.. Construction

(a) Issue: Need to ensure that AID-funded proj~ts are
properly construc:::ted while also 'developing enhanced
capability of local construction contractors.

(8) Recommendation: (a) lhat us contractors be selectE'd
as pri~~ contractors for all US-funded projects. (b)
That US contractors be requirE'd to associate with
local private sector contractors who will serve as
sub-contractors to the US Firrn(s) for a minimum
percentage of the contract to be specified by AID.

(9) Issue: NeE'd to ensure that the construction of
AID-funded projects is properly supervised while also
developing such capability locally.

(9) Recommendation: (a) That US construction supervision
or management specialists be selected and assigned
full responsibility for that task, and not merely
serve as advisors. (b) TI1at scopes of work for such
services be developed which will ensure the transfer
of construction supervision or management skills, from.
the US specialists to local staff assigned for that
purpose.
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sod to ensure that C/GOSD, \"hich \'lill
be called upon to assume responsibility for

ion of the facilities being developed by C\~

~ assistance, has an effective voice in and
,lly informed about all aspects of the

.. tion: That AID, vlith aDA support, encourage
~~ meetings among C/GOSD, 010 and 1~'1BRIC to
It satisfactory procedures are developed to
1 this ojectivE>. AID should periodically
~ situation to ensure continuation of this

:.ed to ensure that land and rights-of-Hay arE'
)n a timely basis so as not to result in
1y of the construction of thL" first stage

:.tion: (a) That AID request that the OS
:s working on AID funded projects share their
~s on this subject and jointly draft a pap~r

'sent problems and prE'senting propos<?d
1tions. (b) 'I'hat AID revie';J these
ltions and encoutage the~unistry of Housing
~ Utilities to assist in bringing about GOB
)f a policy on land acquisition and
-way which \'lould bring about improvem9nts of

.->(lures for all public\·;orks projects
': Egypt.

ilk:"; 1 AVAILABLE COp\'



- 19 -

TABLE A-I STATUS OF FIRST STAGE CAIRO WASTElvATER U1PROVF1ID-ITS

REHABILITATION (ANBRIC DE'sign)

Contract No. Deseription
Estimated (1)
Cost (Nillions)

(2)
Status

Funding (3)
Source

007
010

Rehabilitation of 100 Subsidiary P.S. $50
Rehabilitation of 5 ~ajor P.S. 15
Rehabilitation of Zenein \'MI'P; 330,000 CMD 35
Rehabilitation of 3 P.S.; Roda Island 10

LX:
LX:
UD
UD

AID
AID
AID
AID

Sub-Total

FAST BAt\TK CAMBRIC Design)

$110

1

2

3

4

5

Ameria P.S., Civil Works: High Lift Sta:
45 m diameter by 32 m deep; Low Lift Sta.
26 X 40 m by 10 m deep

Ameria P.S.,· Mech. & F~lec:. High TJift-
8 Pwnps at 3,600 1/5; Low Lift - 4 Pumps
at 2,200 lis

Main Tunnels-Ameria to Souk El S~~ak

6.0 km, 1.2 to 5.0 m diw~eter

I1ain Tunnels - Souk El S~~k to',illdeen
5.0 km, 2.5 to 5.0 m diameter

Boulac Spine Tunnels - Boulac to·~bin ~~nnel

6.9 km, 1.2 to 2.5 m diameter

*

*

*

*

DC

PC

D

UK

UK

UK

UK

(4 )

'(1) Cost estimates are in US$ for AID projects, otherwise are in LE. These estimates are
very approximate and are intended only as a general guide to relative magnitude.

(2) As of Feb. 1985: 0 = Designed; UO = Under Design; UC = Under Construction; PC: Designed
and Proposed for Construction and .Funds Available

(3) Funds available except as otherwise noted.

(4) Currently unfunded

* See. page 29
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Estimated
Contract No. Description Cost (!>1illions)

6 Culverts - Ameria P.S. to Urban
BoundarY/~Etareya Branch
2.9 kIn, 2 boxes at 3m X 4m each *
0.9 kID, 1 box at 3m X 2.75m

7 Culvert - Urban Boundary to Kossous P.S.
3.2 kID, 3 boxes at 3.0 m X 3.5 m each *

Funding
Status Source

OC UK

PC UK

8

9

10

11

12

13

Culverts - Kossous P.S. to G. El Asfar \~lrP

A: Kossous P.S.; B: Khalag - Gabal El Aster
A. 5.5 km, 2 boxes at 3m X 3m each
B. 2.3 kID, 2 boxes at 3m X 3m each

Kossous and Khalag P.S.
Kossous: 12 Screw Pumps + 5 C0ntrifugals
Khalag: 10 Sere,.,. Pumps (3m dia)

Gabal El Asfar WWrP - Civil Works
Secondary Treat.m?nt, 250,000 C·1D

Gabal El Asfar WWTP - Mech & Elec
Secondary Treat.rnent, 250,000 Q1.D

.
Main Tunnels - Ab:leC'!1 to Ein 81 SiC'ra
3.3 kID, 4 m dia; 0.8 kID, 1.2 m diameter

Main Tunnel - Ein El Siera to ~~adi

Branch Tunnel to Dar El Salaam
3.2 km, 4 m dia; 1.1 km, 2 m diameter

*

*

*

*

*

*

PC
PC

PC

PC

PC

o

UK
UK

UK (1)

UK (1)

UK (1)

UK

(2)

(1) Probbable UK loan to fund this project now under discussion

(2) No fundiog presently available

* See page 29
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Contract No. Description

14 Branch Tunnels to Boulac Spine
9 Tunnels: 10.4 km, 1.2 m diameter

Estimated
Cost (Millions)

*

Funding
Status Source

o (1)

15 Branch Tunnels to Main 'I\.mnel * 0 (1)
6 Tunnels: 12.4 km, 1.2 to 1.8 mdi~~eter

16-19 Gabal El Asfar v~lrP Expansion * (2) (1)
Stages II through V for a total additional
capacity of 750,000 0·10
Sub-Total: vunded Portions LE 825
Sub-Total: Unfunded Portions LE 1,200

EAST BANK (Local Designs)

Berka Wastewater 1reatment Plant
600,000 010, Secondary Treatment

Shoubra El Kheima \~P

600,000 CHD, Secondary Treatment

Lateral Sewers, House Connections
Ongoing annual program, as funds
permit

Sub-Total

(1) No funding presently available

LE 100

LE 100

(3)

LE 200

GOE (3)

GOE (3)

GOE (3)

(2) Modular design available from Stage I. Future Stages could be prepared for tendering
relatively quickly.

(3) Being funded from C/GOSO annual capital budgets of LE 60 million/year for all capital
projects, under current five year plan.

* Total estimated cost of funded contracts = LE 825 million (Contrr'lcts 1-4, 6-12)
Total estimated cost of unfunded contracts: LE 1,200 million (Contracts 5~ 13-19)
(Source of Cost Information: k\ffiRIC, Feb. 1985)
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viEST BANK (N1BRIC Design) (1)

Estimated
Contract No. Description Cost (Millions)

20 Sewers and Collectors - Embaba, Agouza
Boulac El Dakrour $150

Status

PC

. Funding
Source

AID

21

22

23

24

Culver t-Boulac El Dakrour to Abu Ra\.,.ash Ivilrp

Pump Stations: Embaba, Boulac, South ~illheit

and Junction a t Abu Ra\'lash

Giza Relief System

Collectors - Dokki Area

$ 80

$100

$ 40

$ 40

PC

PC

PC

PC

AID

J'I.ID

AID

AID

Culvert - Pyramids Area to Nort."1hJ'est CulvC'rt. 25

26

27

Pyramids Pump Station

Collectors - Pyramids Area

.,' :

$ 80

$ 20

$ 60

PC

PC

(2)

AID

AID

AID

28

29

Lateral Sewers, House Connections-Northwest

Lateral Sewers, House Connections - Pyramids

Sub-Total (AID)

$ 75

.$ 55

$700

(2)

(2)

AID

AID

(1) Contracts in process of being re-packaged; ultimate contracts may not have same numbers
or contents.

(2) Under discussion between AID and ~ffiRIC, Funds available but works not yet designed
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rescription
Estimated
Cost (Mi.llions) Status

Funding
Source

WEST BANK (Other Designs)

- Abu Rawash Haste\'later Treatment Plant
Secondary treatment; 400,000 aID

LE 130 UD(l) Japan (2)

- Lateral Se\'lers, House Connections
Ongoing C/GOSD capital \'lOrks program

(4) GOE (3 )

Relief of Local {'yastewater Flooding

Pilot program for Abu El Saud, Designed
by AL'1BRIC, Constructed by Egyptian public
sector contractor.

LE 4 Completed GOE (1)

some completed
some UD

Relief of Local Wastewater Flooding

Some 30 to 40 areas being designed
and constructed by local firms

Roda Island Collection System
Pump Sta. and 2.6 ~~ of 0.4 to 0.7 m
dia sewer collectors, designed by ~lliRIC

~monstration Progr~n for Unsewered Areas
18 mos program to try 12 methods for
wastevlater disposal in unsewered Areas

LE 35

$ 5

$ 1.5

Various:

UD

(5)

GOE (4)

AID

AID

'-

(1) Designs by Japanese Consultant (TEe) to be completed about mid 1986

(2) Japanese funds for foreign exchange under cons~deration, L.E. funds not allocated

(3) C/GOSD has 1£ 60 million per year for all of its capital works programs.

(4) FrQ~ C/GOSD annual capital projects budget of LE 60 million per year.

(5) Program just starting

--- - ------------------~-----------~---
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Figure A-4 FEB. 1985 Page I of 2

CAIRO WASTEWATER PROJECT
ESTIMATED CONSTRUCTION SCHEDULE - STAGE I 1984 1985 1986 1987 1988 1989

·EAST BANK (UK FUNDS) .

I. Ameria Pump Sta tlon - Civ II
II

, ,
I ,

2. Amerla Pump Station - MaE
I. I I

3. Main Tunnel ---Amerla to Souk EI Samak
I I

4. Main Tunnel - Souk EI Samak to Abdeen

5. Boulae Spine Tunne 15 ( Unfunded) ,

6. Culvert - Amerla to Urban Boundary
I I

7. Culvert - Urban Boundary to Kossous
I I.

I

8. Culver t - Kossous to Gaba I EI Astar
, , I

9. Pump Stations at Kossous a Khalagi F.M. to Shoubra EI Kheima
I ,

I I I

10. Gabal EI Astar WWTP, Stage Ii 250,00Q.:CMD i Civil a Sludge Beds I I

II. Ga~al EI Asfar WWTP, Stage Ii 250,000 CMD i MaE a Sludge Beds
I I

I

12. Main Tunnel - Abdeen to Ein EI Siera .
I

.

13.-15. Tunnels I Various (Unfunded) i,

16.-19. Gabal EI Astar WWTP, StagelI-Yi 750,OOOCMD (Unfunded). ;.~

.

,.
- . -



Figure A-4
FEB. 1985 Page 20f2

CAIRO WASTEWATER PROJECT ,

ESTIMATED CONSTRUCTION SCHEDULE - STAGE I 1984 1985 1986. 1987 1988 1989

WEST BANK (AID FUNDS)

20. Sewers aCollectors: Embaba,Agouza,a Boulac el DaKrour
I I I

21. .Culvert : Boulac el DaKrour to Abu Rawash WWTP
I I I .

I I I

22. Pump Stations :. Embaba, Baulac, South Muheit,Jct.at Abu
I I . I

Rawash.
I
I

23. Giza Relief System: Collectors a Pump Station at Zeneln WWTP. I

24.
I

Collectors In Dokkl Area
0 I I

25.
I I I

Cu Iver t : Pyramids Area to Nort hwest Cu Ivert .'..
I I 1

Station: Pyram\ds
... I I I

26. Pump
I I

Pyramids Area
I I

27. Collecto rs in

WEST BANK ( JAPANESE FUNDS)
".

Abu Rawash Wastewater Treatment Plant i 400,000 CMD

REHABILITATION (AID FUNDS) .
IFB 007 Subsidiary Pump Stations .

IFB 010 Major 'Pump Stations
..

- Roda Island Collection Works
I

0,

I

- Zeneln WWTP Rehabilitation



Annex B
Project Review: cairo ~vatE'r Supply

The responsibility for operating and maintaining cairo's potabl~

and non-potable water systems rests with the General Organization
for Greater Cairo ~\later Supply (GCY'.£WS). GCY"--olS has also the
responsibility of designing and implementing the water supply
projects in the are>a of Greater cairo. The population of Greater
Cairo has gro~vn steadily during the past 16 years going from 4.8
million in 1960 to 8.0 million in 1976. Estimation of the current
population range from 10 to 14 million. This growth has created a
tremandE'Ous strain on cairo' s water system.

1. Status of Physical Works
a. Existir9 Facilities

'£he Cairo water system currently produces about 2.8 million
cubic meters of water per day (m3jday). The current production
comes from eight filtration plants using only surface \'iater, four
filtration plants with surface water and well fields, and four
separate well fields. Ten of thE' twelve treat~ent plants are alo~]

the Nile \'lhi le tHO of the plants are located adjacent to the
Ismailia Sweetwater canal. More than 80 percent of the current
production comes from the Nile (surface) while'the remainder comes
from groundwater (wells).

(1) Filtration Plants. T'~lelve. filtration plants have beG'n
built and expanded over the last 80 years. Tebin, South Giza, and
i-1ostorad were constructe>d in the last fifteen years and Embaba Phase
I was PUt into operation early 1934. Plant production varies from
7,000 ffiJjd at Tura to the highs of 300~000 to 450,000 mJjd at
the Tebin, Rod El Farag, North cairo, and .t>bstorod plants.

The filtration plants have ra\'l water intakes, ra,,,, water pump
stations, flocculators-clarifiers, rapid sand filters, chemical
buildings, clearwell storage, and finished water pumps for tl1e
distribution system.

Throughout the older existing filtration plants, s~veral common
problems are evident in each ele~ent of ~~e treatment process. Ra\",

water intakes and pump stations, as a result of multiple expansions,
are poorly arranged, lack standardization of unit, have little or no
standby capacity or emergency power.
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The clarification processes generally do not have precisely
controlled feed of alum and polymers. MJnitoring of feed rates is
almost absent. Mixing of coagulants with t.~e raw water is
inadequate resulting in substandard flocculation and exit velocities
are too high causing floc carryover. Filters have a variety of
shortcomings. The entrance velocities are often of a speed and
direction that disturbs the bed causing disruptions in tile media and
increased turbidity of the water above the bed. Lack of effective
back wash results in the acc~~ulation of mud over the media and
unrelieved clogging.

Clear wells have inad~Jate capacities and com~Qnly hold less
than tHO hours of storage at average production rates.

Main effluent pumps often suffer from the same problems found in
the raw water pwnp stations. Complicated piping causes large
headlosses. Control panels, meters, and Plli~fs have high risks of
breakdo\'lns, and standby power equip:n?nt is comrnonly not available or
is inadequate to maintain average production. Safety precautions in
chlorinators and mechanical areas are virtualy non-existent.
PiPE"line identification, ge>neral hOLlsekeeping and storage
organization in the older plants need significant improvement.

(2) Well Fields. The G~~S operates eight well fields within
the service area, of which four are within filtration plants. About
200 wellS are being operated in the> eight well fields. Total well
field production is about 500,000 m3/d with most \'/(>115 rated at
5,000 m3/d. In ge!1eral, th0 e:dstiI'B \"lells and y;~·ll fields de not
meet their rated production capacities. Every well field h~s a
similar set of problems of inadequate design, construction,· and
maintenance which leads to poor p~rforrnances and \yater qU31ity.

\1ell screens are constructed from galvanized steel which
corrodes rapidly and allow sand to accumulate within the wells and
escape to the distribution system. Also Hells are too clos(>ly
spaced causing drawdo~¥n from one well to increase ~,e depression of
water levels in adjacent wells and thus reduciIT-] the production
capacity of the well fields. Most well fields need a more reliable
power supply and back-up diesel generators on site. Each well set
or group should have the flow metered and recorded daily. !1ajor
modifications of well design and field layouts are necessary to
optimize'well field output.

Table B-1 presents the average 1904 production from ti1e
treatment plants and wells.

________~_\\>1
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TABLE B-1

CAIRO ''lATER PPOnU-"'TION FACILITIES

Name Plant

Existing -. m3;d

Design Capacity *Flow

Mostorod Plant 450,000 560,000

wells 170,000 75,000

North cairo (Ameriya) Plant 400,000 325,000

Wells 140,000 95,000

Rod El Farg Plant 325,000 415,000

Roda Plant 110,000 140,000

El Marg Wells 40,000 40,000
Shoubra El Kheima Wells 50,000 90,000

Haadi Plant 75,000 95,000

Hells 10,000 5,000

Giza Plant 120,000 145,000

South Giza Plant 200,000 225,000

~'larrek El Arab \~ells 50,000 50,000

El Ahram Wells 40,000 30,000

Embaba Plant 300,000 300,000

vlells 5,000 5,000

Tebin Plant 100,000 75,000

Kafr El Elwj' Plant 75,000 85,000

North Helwan Plant 170,000 120,000

Tura Plant 7,000 10,000

Fostat New plant under construction

TOrAL 2,837,000 2,885,000

* Average of 1984 production

\
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(3) Tran~~ission and Distribution System. 1he water produced
at the 16 different sites is distributed to seven service areas in
several pressure zones. The transmission and distribution system
contains 3200 kilometers of pipelines, of which about 50 percent are
street distribution mains of 100 to 150 rom diameter pipe. L~ss than
10 percent of the pipes are 600 rom to 1200 rom dia'T'.eter mains. Sixty
percent of the pipe was installed before 1971 and about 12 percent
is more than 40 years old. Hithin the distribution system,
reservoirs have a total of 210,000 m3/day capacity.

The distribution systems are troubled by many problems. The
distribution system from Rod El Farag is operated purposely at
pressures belO\v required levels. ThE' lower operatirq pressures are
used to avoid ruptures and major leakage in many older or wE'akenE'd
pipelines. ThE' actual operating pressures oftE'n fall to less than
one-third of design pressure levels during the su~mer peak demand
periods. Because of this, the reservoirs do not fill and water is
not adequately supplied.

L€'akage and wastage surveys within the distribution SyStl"iil
sho\ved that a large percentage of all water produced is not
beneficially consumed. It is either leaked from the distribution
system or wasted by users. Surveys of user de~3nd and w~stages

analyses show that the total wastagE' is approxL'T'atE'ly from 40 to 50
percent of production.

b. Cairo Waterworks Improvement Plan

Early in 1979 the Cairo Waterworks master plan was completed.
The Master Plan reco~~ended an improvement plant consists of two
parts. Part I, irrnnediate phase, covers the period from 1978 through
1982. Part II, stagro devE'lopment program, covers the period 1982
to the year 2000. The major objE'Ctive of the irrmediate phasE:' plan
was to provide engineering, planning, and financing information for
the use of the ministry to ~~et the projected demand and improve the
reliability of the water service to "the consumers in the Greater
Cairo area without reduction, even temporarily, in the level and
quality of service currently offered. In part II, staged
development, the objective is to detE'rmine the optimum nurrJ)er and
capacity of sources to satisfy the projected demand and to define
the associated plant concept designs, the primary distribution
system capacities and arranjE'ment, and the storage reservoirs
capacity and locations.
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2. Recommended Irrmediate Program (Part I)

Tne recommended improvement consists of additions, modifications
and upgrading of the filtration plants, well fields, distribution
system and storage facilities.

Filtration Plants:
Improvements have been recQ~~ended for the following facilities.
Estimated capital costs (1985) prices are also shown.

Plant--
Tebin
Kafr El Elwy
Nor th Helwan
Haadi
South Giza
Reda
Giza
Rod El Farag (North Part)
North Cairo (under construction)
l>1ostored

'l'Ol'ALS

ivell Fields

Capital Cost
(thousands of $ U.S.)

2,800
12,000

3,000
4,500
9,500
4,000
2,800
6,500
8,400
4,000

57,000

ThP part I program recom:nendations for the well fields includes thp
enlargement of the field at El 11arg and several miscellaneous
improvements to the other existing fields. The cost of the
ilr.provements is as follO\'/s:

well Fields

El Marg
Naadi
El Abram
Einbaba
Harrak El Arab
Zeitoun
Shoubra El Khima
Rod El Farag
Cairo North
Mostorad

capital Costs
(thousands of $ U.S.)

11,880
160
240
100
200
800

50
120
400

50

14,000

\tI
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Distribution System

The distribution system improvements consists of additional
pipelines and appurtenances to relieve overloaded mains,
constructions to Ineet the near future anticipated demands, and also
replacement of old mains. The total length of ~1e required
pipelines are 300 krn with a total estimated cost of $50 million.

Storage

To meet L~e 1982~1985 storage requirements, 365,000 cu mid of
storage is recommended. The estimated cost of the additional
storage is $60.0 million.

In addition to the above system improvements, supplemented
improvements neeQed to operate an efficient water works system
(operation and maintenances and water conservation) are also
recoIIlllBnded.

3. Recorrmended Stagoo {)E:>'lelopment Program (Part II)

The staged development program was planned to cover tile period
from 1983 (after the complE"tion of part I) through the year 2000.
The capital cost of the progra~ (1985) pricE"s is estimated at US
$1.35 billion allocated as shovm below:

Component

Trea~ont plants
Distribution
Storage and Booster Stations
Supplementary Improvements

'!'OrAL COST

Capital Costs
(Thousand of U.S.0)

540,000
610,000
175,000

25,000

1,350,000

Description of the Recommended Proqram
Filtration Plants

The filtration plants to be expanded or constructed are the
facilities at Tebin, Embaba, South Giza, Shoubra El Kheima and
Boulac El Dakrour. The recoimlended production capacities for these
facilities are sho\'ffi in Table C-2.
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TABLE 2·
\\'ATER PRODu:'l'ION CAPACITIES IN

THE RECmJr.1ENDED DEVELOPHENT Pfl.'CGFR~H

(THOU5.l\NDS OF eu M/D

Year
Facility 1983 1990 2000

'l'ebin 340 530 930
Einbaba 300 600 600
South Giza 200 400 400
Shoubra E1 Kherna 0 564 2664
Bou1ac E1 Dakrour 0 0 383

Distribution System

An addition of 605 kID of pipelines to the primary distribution
system is propo~ed to be constructed in thrl?e stages.

Stage I (240 kID)
Stage II (240 kID)
Stage III (125 km)

1983-1987
1988-1992
1993-1998

.
Also major improvements and additions are recommended for the

secondqry distribution system.

Storage Reservoirs and Boostl?r Pumping.Station

A three stage program are also recommended for the additional
storage capacity. The additional capacity for each stage is as
follows:

Stage I 1983-1987
Stage II 1988-1992
Stage III 1993-1998

'IOI'AL

Capacity - m3/day

245,000
205,000
405,000

855,000

(
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There are 21 new booster pump stations and two existing booster
stations which require major expansion.

4. On-going GO:;~'1S Improvement Projects

Even before the completion of the mast~r plan Study ~~s
solicited funds for its ~provement projects. One of the early
identified projects during the preparation of the ~Ester Plan study
was the expansion of the south portion of the Rod El Farag water
treatment plant to increase its production capacity from 150,000 to
600,000 cubic meter per day. The project (cairo Hater Supply, $91.4
million) is financed by AID. Construction work of the plant is
being performed by Howard-Harbert-Jones, a joint venture of three
American construction contractors. ~brk was D?gun in January 1983
with a completion date February 24, 1986. Stage I facilities wc>re
completed and put in operation in OCtober 1984. 'l'he oVE'rall project
is now 55 percent complete and three months behind schedule.
However, the contractor has made plans to intensify his work
activities to get back on schedule. In addition to L~e expansion of
Rod El Farag plant, which is the major project activi ty, the projE'-Ct
is also providing six kilometers of ductile iron pipe> and necessary
valves, US engineering design and construction sup~rvisory services,
and the services ot management consulting firm to assist GOC{;t~S in
upgradin:J its services. Also, AID is in the process of reviE-"..,ing
possible financing of the upgrading of tb? distribution system in
the area served by Rod El Farag plant (Cairo Water Supply II,
$100.0) to accom~odate the ex~cted lncreased pressures and flov
from the new plant.

The Arab Fund Cooperation has provided the foreign exchange
(Kuwait Dinar 9.6 million) for L,e construction of the new Fostat
water treatment plant which is currentl¥ under construction. ~1e

plant will have a capacity of 600,000 m /oay. It waS planned ~1at

the plant be comp~eted in 1983, but the anticipated completion date
is now OE>cember 1988. The project also includes 45 km of 800 to
1400 mm ductile iron pipe.

The EWbaba plant which, now almost in operation with a cap~city

of 300,000 cu.ro/day, is financed by the Hest G€>rman Financial
Cooperaion (Deutsche }ark 60 million). The project also provid0s 35.
km of 600-1600 rom ductile iron pipe.

The French Fund Cooperation has provided (F.F 65 million) for
the expan~ion of Mostored water treatm'?nt plant from 450,000 to
650,000 m /day and (FF 70 million) for Phase I of the Shoubra El
Khima \·,'ater treatment plant ·(200,000 m3/d) •
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A Japanese funded project provides 215 kms of pipe lines, seven
storage reservoirs with a total capacity of 120,,",,00 m3/day and a
number of pump stations.

GCX3CVlS is financing the LE cost of the above projects, the upgrading
of the existing water treatment piant and well fields and the
reinforcement of the secondary distribution system. TIle above
projects will add to the cairo water system an additional treatment
capacity of 1,750,000 m3/day, 300 km of pipe lines and additional
storage capacity of 130,000 m3/day. This essentially provides for
the recommended Part I program but most of Part II reco~~ndations

have not started yet. 'This is due to the shortage of funds and the
current condition of the cairo st>werage system \vhich cannot cope
with the discharges corresponding to the plann~d increases in water
supply.

r



Annex C

Project Review: Alexandria Hastewater Pro;ect

1. Status of Physical tvorks
a. Existing Facilities

(1) Description of the System. The existing system includes
about 150 km of main interceptor sewers, 1500 km of secondary
collectors and street sewers, 30 km of force mains and 34 pump stations
of varying capacities. There are, in addition, some privately operated
pump stations force mains, and sewers. The system also includes the
East Treabnent Plant (65,000 m3day capacity) which was placed in
operation in 1974 but has not been in operation for the past $even
years, and the West Treatment Plant (design capacity 85,000 m3day)
whose construction has been stopped for several years, far short of
co.l1pletion. All collected waste~...aters of the area currently are
discharged untreated to local water bodies. Major discharges occur
into Abu Kir Bay through the Tabia Pump Station, into the Mediterranean
Sea through the existing Kait bey outfall, into the Western HarlA'1r
through local drains, and into Lake Mariut through a number of sel<ler
outfalls and drains. t-!astel...ater dischares into Lake Nariut are
transferred after a short detention time into the \Jestern Harbor
through the Hex pump station. There are, in addition, many local
points of discharge to the Mediterranean Sea through shoreline
over.HOIm and local drains. These 48 separ.ate discharges are pri[i],('irily
\'1astewater except during wet Heather \'lhen se\'lage is partially diluted
Ivith storm runoff, since it acts essentially as a combined system h'hich
collects both waste\..'ater and surface \vater from rainfall. The .e:-:isting
sewerage system is divided into three zones; the Central, West, and
East.· The principal features of the existing system are Shovffi in
Figure C -1.

(2)tvastewater Flows and Population Served. The current total
population of the Alexandria Governorate is about 3.5 million,
including an estirr~ted 470,000 summer inhabitants. Of this total, an
estirnated3.0 million live within the sel'lered area. Hm'l many of these
people are actually connected to the piped sewerage system is not clear
from the master plan but it may be in the order of tl'iO thirds of the
total.

Total average daily dry-weather flow of wastewater carried by
the system during the summer season is estimated at about 500,000
~/day. This includes about 40 percent of. the total industrial
\'1astes. An estimated additional 300,000 ~/day of industrial wastes
never enters the collection system but is now being discharged directly
to drains, canals or other nearby bodies of water.
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(3) Conditions in the Existing System. The existing collection
system is often overloaded during times of wet weather. Extensive
portions of the sewerage system are operated in surcharged condition
much of the time even during dry weather. Overflows exist at many

. locations in the city, discharging either to the sea or to nearby
surface drains.

The existing system is plagued by many operational problems.
Large quantities of such materials as garbage,trash, mazout residue
and other oils, toxic industrial wastes, cow manure and septage from
holding tanks, are illegally dumped into the system which results in
reduction in flow capacity and ultimate blockage of the sewers, as ~vell

as difficult biological treatment conditions, health and fire hazards,
and increased pollution loads on the receiving waters.

The lack of any operational treatment facilities results in the
discharge of an estimated volume of 800,000 riJ.3/day rat.; sNwge and
untreated industrial wastes to Lake Maryut and the shoreline of the
city's ~~diterranean beaches. This creates serious health problems,
causes extensive pollution of the receiving waters, and results in
considerable nuisance and noxious odors throughout Alexandria. Setlage
from the Central zone is either pumped to the sea through a b3dly .
corroded and leaking outfall at Kait Bey or overlfot~s directly into the
Eastern and Hestern Harbors. East Zone flows are conveyed by se~.;er or
open drain to either the East Plant bypass or is discharged as raw
sewage to the Smouha Drain. Wastewaters from the Eastern area, after
passing through several kilometers of open drains, enter Lake t·bryut
and are subsequently discharged to the Hestern harbor, with the
exception that the \vet weather overflows occur at shoreline discharge
points along the Mediterranean frOm Sisila to ~lontazah. I~ the \Iest
Zone, raw sewage from areas north of the main ridge flows directly into
the Western Harbor, while to the South, the sewage drains to lake
Maryut via sewers and open channels.

b. Proposed Facilities
(1) Overview of Proposed Facilites. The first modern study

of Alexandria's wastewater problems was rr~de by the US firm Camp
Dresser &l1cKee (CDM) with AID financial assistance. TIle report, dated
May 1978, recornrr~nded collection improvements and discharge of'the
collected tvastewaters to the sea through two long outfalls (8 and 10
km) after only preliminary treatment.

A subsequent environmental assessment hearing held in the US
led to an AID decision that the treatment be upgraded to the level of
primary treatment. This in turn led to questions about whether the
alter:native of reuse of wastewater for irrigation might not nOtv be a
more feasible alternative.
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To response to such questions, AID and the GOE agreed to
restudy these alternatives. Another consultant group, Wastet"ater
Consultants Group (wWCG) consisting of Metcalf and Eddy, CH2 MHill
in association with 10cQl consultants, conducted this study and
concluded in }~y 1982 that their comparison of the al0 alternatives was
"inconclusive". As a consequence, they proposed a "Phased
Implementation Planl! (PIP) which would concentrate on needed collection
and treatment works in the first phase, while postponing a decision on
the final'disposal of Alexandria wastewater until ll~re data could be
obtained on both alternatives.

AID approved the PIP with the understanding that the plan
consists of the following:

"Phase I: Design and construction of the collector system I'lill
continue. Design changes in the East and West
treatment plQnts to/ill be implemented to convert
these facilities to priwary treatment plants. The
effluent from these plants would discharge into lake
l1aryout. These plants will handle rr.ost discharges
froJl the tiest and East Zones. Central ZOLle will
continue to discbarge at Kait Bey.

Phase II: Design and construction of a neH 8 km se3 outfall
will be implemented at Kait Bey and the primary
treabnent facilities at the W~st Plant will be
expanded. Upon com~letion, all discharges frool
Central Zone and \~est Zone t'Jill receive primury
treatment at the upgraded tlest Treatment Plant and
be discharged through the new Kait Bey outfall.

Phase III AGOSD has deferred decision on permanent disposal
alternatives for discharges from the East Zone. In
the interinl, these flows will be treated and
discharged to lake Haryut. AGOSD Hill continue to
study, design and implement improvements to the
quality of the ~v'ater in Lake H3ryiut." l

(2) Status of Proposed First Stage Facilities. Table 3 of
the PIP listed the components intended for construction in the first
stage, which was proposed to be completed by about the end of 1987.
The current monthly report of v~~G indicates that while most of the
East Zone improvements recommended in the ,PIP are being implemented,
major portions of the Central and Hest Zone works are not:

(1) Letter from USAID to AGOSD, 23 Feb. 1982
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PIP Stage 1 ~vorks Not Now Being Implemented
Central Zone
1. Western Harbor and Collector General (Eastern Harbor)

relief setvers
2. Western Harbor pump station
3. Rehabilitation of Kait Bey pUh1p station
Hest ZOne
4. Rehabilitation of pump stations 2 and 3
5. Rehabilitation of Industries pump station
6. West Plant influent pump station
7. Lake Hariut improvements .
East ZOne
8. East Zone pump station
9. Sludge disposal for East and ~vest treatment plants

The first stage works currently proposed for design and
construction are listed and described in Table C-l, together I¥lth a
very rough estimate of their cost, the source of the needed funds, and
the status of these I·:orks as of February 1985. The major fi::-st stage
tvorks ~re sholYn in Figure C-2 and the estimated construction schedule
of these I'lorks is shown in Fig. C-3.

(3) Temporary Works. As a te~porary measure, the C~E has
directed the Petroleum Projects and Investment Company to Construct
short, coated steel outfalls at several locations. A 1.5 m di.~eter

pipeline of 750 m length is to replace the existing brol~en nnd corroded
Kait Bey outfall. Several 750 m extensions of 700 ~:n dia are also
planned· for other existing overflotvs along the beacbes. at a rate of
about two per year. These works are being designed, constructed and
funded by the GOE.

(4) Wastewater Flatl and Population Served. The first stage·
works are proposed to serve the needs of Alexandria by about the year
1990. At that time the population in the se\~ered area t'lill have
increased to 4.1 million. Again, the master plan is not clear how many
of these people are expected to be connected to the system by 1990.
Total wastewater generated in 1990 from the AC~SD service area is
estlinated to be 1,120,000 m3/day, which represents 100 percent of all
estimated flows of do.nestic and industrial wastewaters. Industrial
wastes are expected to account for 50 percent of this total.

The present works under construction, or soon to be
constructed, are designed to collect and prOVide primary treatment for
the West ZOne, the East ZOne and the Outer East ZOne, which includes
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Abu Qir and Haamoura. Total 1990 Qomestic wastetvater froW these areas
is estimated to be about 420,000 ~/day. About 350,000 m3/day of
industrial wastes, or almost 65 percent of the total, will also be
generated from these areas.

The sewerage system will also pick up about 150,000 m3/day of
domestic se\vage in the Central ZOne but this t'li11 be discharged
untreated at Kait Bey. The remaining 35 percent of the industrial
wastes, 200,000 m3/day from the Central Zone, A.n:eria and Nex
Dekheila, will not be treated, and only the 30,000 m3/d8Y from the
central zone tvill be generaged in thesewered area.

Total t'l8S tetvater £10101 of 770,000 .;J/ day is e),pected to be
generated by 1990 within the first stage area tributary to the East and
t~est treatrr~nt plants, with a combined first stage capacity of 585,000
~/day. It is unlikely that the system will collect all of the
770,000 ffi!1/day genera~ed in these areas. The proposed treatment
capacity of 585,000 m3/day would be adequ?te fro about 75 percent of
this total flow. An additional 350,000 m3/day of \vClsteh'ater flOt.,!

will receive no treabment, most ot which will end/up in the
Mediterranean.

Of the total estimates 1990 h'astelvater flo'.v generated in the
"inner areas", about 21 percent tvill come fro:n the Hest Zone, 22
percent from the Central Zone and 57 percent from the Eastern Zone.

c. Perceived Gaps in Physical Facilities
(1) Changes in Proposed Stage 1 lmprovGT.ents. 1he deletion

of alrrost all the Central Zone facilities, and so:ne of those from the
West Zone, from the original PIP Phase I program will result in the
continuation of problems in those areas ftom overloaded sewers and the
direct discharge of tvastewater to the Mediterrarlc.:m. Since these t.vo
Zones account for 43 percent of the estimated' 1990 flows, this could be
a serious problem, but quantifying it is difficult.

(2) Industrial Waste Considerations. Progress has been veLy
slow in bringing about needed pretreatment of those industrial wastes
tvhich are not'! or are proposed to be discharged into the AGOSD SC\'lerage
system. AID is funding a program for the pretreatment of \'laste\vater
from 15 industries out of theapproxirnately 112 which have b2en
identified. There is not much indication of cooperation between AGOSD
and GOFI (General Organization for Industries) on this problem and it
seems doubtful that neeQed pretreatment tvorks \vi11 be constructed for
the estimated 350,000 rfr>/day. of industrial tvastes in the first stage
collection area by the tline the treatment works are proposed for
completion in late 1987.
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(3) Excluded'Wastes. h~ile not a physical facility, the
necessry legal, administrative and technical steps to ensure that
harmful t.]astes (identified as such in the original cm·1 master plan of
1978) are excluded from the sewerage system have not yet been taken.
Until they are, these wastes will continue to' contribute to the
deterioration of the system and increase the threat to the health of
the people of Alexandria.

'(4) Problems Related to Interim Treatment. There should be
no illusions that the proposal to discharge wastetvater to Lake t'1aryout
after primary treatn1cnt is anything but a temporary measure. The only
rationale for this procedure is (a) that it's an improvement over the
present condition in which ral.] , untreated wastev1ater is nOl.;' going to
Lake Maryout, and (b) that it buys some time before a method of final
disposal is chosen. That time is very limited, hOi.]ever, because
studies have shown that Lake Haryout cannot recover from its polluted
condition even if secondary treatment is provided.

(5) Sludge Disposal Facilities. Construction of sludg..::
disposal facilities, even on temporary basis, is not n0\1 a part of the
Stage 1 program. An immediate start should be rrude to r~7.edy this
deficiency before the treatment works are scheduled to com.e·ot! line by
the latter part of 1987•.'

(6) House Connections. There are substantial areas in
Alexandria which are either presently unse\lered; or fer ~;hich piped'
sewerage is not a feasible solution. Progress is ,being made in both
areas but there is a concern that such efforts do not enjoy the level
of priority they deserve.

2. Progress vs. Expectations
a. Background

The Alexandria waste\-1Bter project has undergone such
significant changes in direction in the past seven years that an
assessment of this sort is best made only in br03d terws.

b. Expectations
The scope of work for the original master plan, completed in

1978, was established by the GOE without input from AID. The financing
of the master plan by AID was offered just before the agreei11e;~t was
signed between the GOE and the consultant.

The essential charge to the consultant was to study the problems
of wastewater collection and disposal in Alexandria and prescnt
the most technically and economically feasible solution to these
problems. .
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c. ~lications

With AID funding came a requirement to fulfill AID policies and
procedures. One of those was the need for an environmental assessment,
complete with public hearings in the USA. The result of these hearings
was the decision by AID to upgrade, from preliminary to primary, the
degree of treatment prior to marine disposal of the uaste~vater.

This decision reopened the question of the feasibility of land
disposal for irrigation as an alternative to marine disposal. AID agreed
to restudy the ~atter. The Review and Update of the master piau,
presented in 1981, concluded that tvhile the cost of the tt'IO alternatives
was about the same on a present worth basis, the initial cost of marine
disposal would be LE 4 billion less.

The dispute over ultimate disposal of Alexandria wastewater is
unresolved to date, and this situation has resulted in a continued
increase in costs, a lack of progress in reducing pollution to Lake
}Eriut and the MediterraneBn, and a serious threat to the health of the
people who live and visit Ale~:andria. The first stage tlorks are already
five years behind the schedule of the original 1978 master plan.
Moreover, the current first stage works will not provide ~m adequate
solution to the problem of \'lastewater disposal. Even if a decis ion t,ere
taken now, the solution would not be achieved for another three or four
years.

Table C-l Status of First Stage Alexandria Hastelvater Improvernents

OUTER EAST ZONE Estimated Cost (1)
Contrac~ Project (Million LE)

17 Abu Qirfrvlamoura Force l-1ain 2
08A Abu Qir/rbmoura Collectors 6
08B Abu Qir/~~ura Lateral Sewers 7
01 Abu Qir Pump Station 6(4)
01 Mamoura Pump Station 6(4)

(2)
Status

UC
UC
DC
CA
CA

Funding(3)
Source

GaE
AID
AID
AID
AID

AID
AID

?
AID
AID
AID

NA
NA
Costs

CA
UC
DC
PC
PC
CA
CC
NA

to relative magnitude.

6(4)
6
?

15
3
6(4)
NA
NA

a gUide

Zone (v..~~JCG Design)
01 Sidi Bishr Pump Station
45 Sidi Bishr Collectors
55 Sidi Bishr Conveyance System
02 Siouf Keblia Tun. Collec.(A&B)
09A Siouf Keblia Hagr/Nawatiya Col.
01 Siouf Keblia Pump Station
31 Siouf Keblia Canal Crossing,
31 PS 11 FN
Very approximate; intended only as
rounded to nearest million.
As of Feb. 1985: D = "Designed; un = Under Design; CC =Construction Completed;
DC = Under Construction; PC - Designed, Proposed for Construction and Funds
Available; CA = Contract Awarded
Funds available unless otherwise noted
All five pump stations in Contract 01 tendered as a single contract. Cost
indicated is arbitrarity taken as 20 percent of total contract price.

(3)
(4)

East

(1)

(2)

.I\\[)

\"
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East Zone (~nVCG Design) (Cont'd)

34 Smouha Comined Collectors
01 Smouha Pump Station

. 02 Smouha Drain Tunnel
07A Smouha Lateral Sewers
OBC Smouha Force Nain &Drains
06 Smouha&East Zone Hyd. Drain
07B Srnouha&East Zone Under Cros.
41 East Zone Force Main; PS's

6, 7 & 8 .NA
03 East \~P Upgrade (410,000 CMD)
098 East Zone Force Main
22 \V!ITP Fill and Surcharge

14 UC AID
6 CA AID

NA PC NA
NA UC AID
NA PC NA
NA PC NA
NA PC NA

UC NA
25 PC AID

NA UC NA

EAST AND CEi~TP..AL ZONES (COM Design)

Ras El Soda Pump Station
rM and Collectors (East

(TPP)
($12) UC AID

CENTRAL ZONE
(None except CDM Design of Ras El Soda PS)

Estimated Cost (1)
(Hillion LE)

3
12
8

\-
(2) Funding(3)

Status Source

{-lEST ZONE
02 West Zone Collector Tunnel
02 West Zohe Nousha Tunnel
03 West ~{fP Upgrade (175,000 ~ID)

MISCELLANEOUS

Contract Project

1 Ras El Soda Lateral Sewers*
2&3 Ras El Soda Lateral Sewers
4 Ras El Soda Lateral Sewers

39 East WWfP B1Qlvers)\.-i:

9
NA
12

PC
PC
PC

UC (93%)
UC (ljO%)
UC (28%)

AID
NA

AID

AID (IPP)
AID (TPP)
AID (TPP)

*
**

Designed by CDM; under construction by local contractors, construction
supervision by AGOSD
Designed locally, \~G monitoring installation.
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Figure C- 3
ALEXANDRIA WASTEWATER PROJECT
ESTIMATED CONSTRUCTION SCHEDULE

OUTER EAST ZONE ( WWCG Design)

17 Abu Qir / Maamoura Force Ma in

08A Abu Qir I Maamouro Collectors

08 B Abu Qir / Moomoura Lateral Sewers

o I Abu Qir Pump Station

o I Moamoura Pump Station

EAST ZONE (WWCG)

01 Sidi Bishr Pump Station

4·5 Sidl Bishr Collector

55 Sidi Bishr Conveyance System

02 Siouf Keblia Tunnel Collectors (A a B)

G9A Siouf Keblio Nawatlya Collector (C)

01 Siouf Keblia Pump Station

I',.

FEB. 1985 Page 1 of 3

1 984 1 9 8 5 1 9 86 1 9 8 7 1 9'88 1 989

-::- .:; _ _ --;.~ - _ ,4 - - • - ~

31 Siouf Keblia Canal Crossing for PS II Force Main Comple ed Dec. 1983

39 . Smouha Combined Collectors

01 . Smouha Pump Station

02 Smouha Drain Tunne I

.-"
~ ----I --L.__----JL...-__.....1.. """'---__.....L__---J



~igure C- 3
ALEXANDRIA WASTEWATER PROJECT
ESTIMATED CONSTRUCTION ·SCHEDULE

EAST ZONE (WWCG Design) (cont'd).

07 A Smouha Lateral Sewers

08 C Smouha Force Main and Drain

06 Smouha and East Zone Conveyance a Hydrome Drain

07 B Smouha and East Zone Undercrosslnos

41 East • Zone Force Mains for P S's 6, 7 a 8

03 East Wastewater Treatment Plant Upgrade

09 B East Zone Force Main

22 WW TP Fill· and Surcharge

EAST 8 CENTRAL ZONES (COM Design)

East: Ras El Soda Pump Station, Force Main a Collecto rs

Central: Sporting Pump Station, Force Main a Collectors

FEB. 1985 Page 2of3

1984 1985 1986 1987 1988 1989

',! t , ,~ , \ .... .' t • I

• - ~'.. I ... ,yt.

\
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Figure C-3 FEB. 1985 PaQe 3 of 3

ALEXANDRIA WASTEW'ATER PROJECT
ESTIMATED CONSTRUCTION SCHEDULE 19,84 1985 1986 1987 1988 1989

WES'T ZONE ( WWCG Design)

02 West Zone Tunnel Collector
I I I -

02 West Zone Nouza Tunnel
1 I·

03 West Wostewate r Trea.tment Plant Up grade
I

"

MISCELLANEOUS

- Ras EI Soda Lateral Sewers(l-4) (COM OeslQn; Local Const.) . ,-~
I

39 East WWTP Blowers (AGOSD DeslQn; WWCG Support t
,

.

...



Annex D
Project Reviet.;: Canal Cities Water and Wastetvater Projects

L Status of Physical Horks-Ismailia Wastsh'Orks (See Fig. 0-1)
a. Existing Facilities
(1) Source. The Sweett-later Canal conveys water of an

acceptable quality from the Nile River to Ismailia.

(2) Treat:lrent Facilities. The follmving table identifies the
existing treatment plants.

Year Completed

1948 - 1952
(1'\'10 stages)
1967
1980

Type

Semi- Rapid.Sand Filtration

Rapid Sand Filtration
New Rapid Sand Filtration

Design Capacity (m3/day)

25,000

50,000
80,000

(3) Treated Water Storage. The capacity of undeLgrou~d storage
reservoirs located at th~ treatment plant site. is 13,700 mJ •

(4) Distribution System. The Ismailia t.;rater distribution SystE'ffi
consists of two finished water pump stations loc2ted at the I1TP, 223 km
of water mains and five elevated distribution storu8e. 1'\';0 of the tanks
are not in operation due to war damage. The t~o pump stations contain
nine gunps each with a rated capacity of 540 ill /hr, one pump at
450 ~/hr and three 450 m3/hr diesel engine-driven p~~ps. The 223 km
of installed mains range from 60 to 600 rnm in size. All mains istal~ed

prior to 1974 are unlined cast-iron, ~mile newer pipes installed by seA
are asbestos-cement (400 mm or smaller) or steel (600 rom). Three out of
the five elevated tanks are in operation, two of them of 500 m3
capacity each in Abu Rakham area apd the third elevated tank is of SCA
Hospital and its capacity is 200~. The total capacity of elevated
distribution storage tanks is 1200 m3.

b. Water Project Under Construction
Contracts I-CP-l and 2 Water Treabnent Plant
Net'1 yard piping and flOt.; metering
New 144,000 m3/day finished water pump station
New 15,000 m3 finished water storage
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(2) Sel'lers - Ismailia has approximately 72 km of sellers ranging
in size from 7 to 24 inches.

2. Ststus of Physucal Horks - Ismailia \~astet'1ater (See Fig D-l)
a. Existing Facilities
(1) Punp Stations and Forcernains. The follmling table includes

infor~ltion on existing pumping facilities.

2,600
3,200

965
1,200
2,200

1,500+5,7)0
200

17,615

350
350
200
200
500
500/ /150
200
Open Ch2nne1

Force r'13ins
Size(m~) Length em)

Main P.S. No. 5
Nain P.S. No.5
l'Iatafy .
Hustafa Kamel
Abu AWa h'vlI'P
Abu Atvla Hi-ll'P
Abu AtllB Him
Lake Tim5ah

Discharge To

The pump stations are of the standard circubr design of
NOPHASD. Tbe stations have a flat bottom Ivet I-lell with the
inlet-selver entering the I-let Hell through a sluice gate Dpproximately
1.3 ill above the floor. The pumps dHlvl l'1aste\';nter through a, 45 degree
flared eloo\'1 and discharge through a check valve to the station
discharg~ header. Pumping capacity varies fro.~ 2,600 m3/day to
26,000 ~/day.

Total length of Force ~Iains

New chlorination building
Net.;r administration and chemical feed building
Upgrade old rapid sand plant pump station
Upgrade old rapid sand plant raw water intake
Upgrade old rapid sand plant filter building

Contracts I-CP-3 - Elevated Storage Tanks
96,120 meters of pipe in sizes from 150 to 1200 mm in
diameter.

No. Puwp Station &WWTP

1 Hustafa Kamel
2 Matafy
3 Port Said
4 Abu Rakham
5 l"IBin P.S. No.5
6 Sheikh Zayed
7 Abu Att.;a
8 Abu Awa \UfP
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(3) Treatment Facilities - The Ismailia treatment plant is
designed to provide a secondary treatment through the high rate~

trickling filter process. It has a gesign capacity of 12,000 mJ/day
and a peak flow capacity of 18,000 m3/day. The plant discharges
effluent to El Mahsama drain \~hich flot·,s into Lake Timsah. Sludge is
dried on drying beds, prior to being sold to local farmers for use as
fertilizer.

The plant consists of two grit and screen chambers, four pri~Bry

settling tanks, four trickling filters, two final settling tanks, a
recirculation pump station, and 160 sludge drying beds. The plant nm-1
is virtually inoperative due to a lack of maintenance. The influent
flow is bypassed around the rr~in treabment units.

b. Ismailia t~astet~ater Projects Under Construction (See Fig.· D-2)
Gravity Sei'JerS

Pipe Si.ze (QIIl)
D. LP.

54 Inch
1200
1000
900
800
300

V.C.P.
il5 thru 300
175 thru 1000

Length (m)
U Contract E Contract Total

3006 3006
870 1379 2,249
827 827

1763 1,763
581. 582
261 261

Abu Atw.:J Area
El Hekr Area

Pu:np Stations

Station

Abu Attola
Port Said
Abu Rakharn
Hatafy
Houstaf Kamel
El Hekr

Netol
New
New
Rehab.
Rehab.
New

Contract

u
u
U
E
E
E

Finn Capac.ity

n?/day

168,000
62,672
60,545
23,328
23,328
15,552

Disc1vJrge Te:

Abu Attv3 Sf?
Junction Box
Junction J).')x
Junction nox
Junction Box
Set-Jer I-1anhole
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Force Hains

From To ",·-COritract Pipe Size(mm) Pipe Length(m)

Abu Attola P. S •
Port Said P.S.
Abu Rakbam P.S.
El Hekr

Abu Atwa SfP
Junction Boy.
Junction Box
Set'ler l-1H

u
u
U
E

900
700
700
300

1064
2186
1292
622

c. Planned Facilities

With the completion of the tmrks under construction, the need for
effective tolastet-later trealJnent and disposal facilities will beco:ne
exceedingly critical if gross pollution of receiving I'laters is to be
avoided. In addition, sevetal areus are developing rrDre rapidly than
expected, and the need for Setlerage facilities in these are.']£> I-lill soon
become urgent.

The population and sewage floh' pr.ojectioD.s for Ismailia hEl'le been
updated since completion of the master plan in 1979. The most recent
projections arE! presented belOt'l:

. Year

1985
1990
1995
2000

Projected

Population

217 ,250
317,500
434,000
550,600

A'Jerage

64,481
98,459

119,758 '
141,056

Pea!·:

115,305
178,686
220,319
261,952

Based on the existing conditions it is clear that ongoing
rehabilitation t-lork at the Abu Attva treatrnent plant (AATP) sust be
expedited and that efforts be increased to improve op2rating
efficiency of the exisiting units. HO~-lever, under the most
favorable conditions, the ~ATP will be capable of providing primary
treatment to only 24,000 ~/day. It has therefore been
reconrn~nded that detailed design work should be initiated at once on
the proposed new South Land treatment plant (SLY!?). In particular,
it is important that the required tracts of land be acqJired without
delay so that survey work, geotechnical studies, on-site pilot
studies and final design can be begun at the earliest poSSible
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date. Preliminary pilot studies have been conducted by Canal Cities
Consultants as recommended. The results of the subsoil infiltration
tests were generally favorable. The recommended plan consists of
primary treatment follm'led by rapid infiltracion through
intermittently ch3rged basins.

Appro~~ately 21 percent of the total flow (24,000 - 115,305
m3/d) is receive primary treabnent thr.ough AATP, hence the
majority of the £lOVI must be discharged, untreated, to the t1ahsama
drain.

Policy decisions need to be made regarding jurisdiction over the
operation and maintenance of the SLIP. Consultations should be
begun soon (lnd should include the Governorate, the Hinistry of
Agriculture, NOPlvASD, and other concerned agencies.

3. Status of Physical Works-Port Said tJater Works (See Fig. 0-3)
a. Existing Facilities
(1) Source. Nile River water is conveyed thrOllgh the ls;nailia

and Port Said canals to Port Said.

(2) Treatment Facilities. li1e follo,,,ing table induclcs
information on existing treat::nent pL:mts.

Type Of Plant

GTE rapid sand riltration
Old bamag rapid sand filtration
New bamag rapid sand filtration
CTE slo,'1 sand filtration

Total capacity of wrP

ill~ign Capacity
(m3/day)

35,000
70,000

80,000

26,000

211,000

(3) Treated t1ater Storage. Tb3 total ullderground stornge
capacity is 17,000 m3 plus 1,000 m stored in one elevcted
tank. All facilities located at the El Raswa ~rrp.

(4) Distribution System. The water distribution systerrl consists
of four separate pump stations for both ral'1 (vater and finished (-later
located at El RaStv8 ~ITP, 81 km primary mains, smaller laterals and
house services. The four pump stations contain eleven rm'1 Hater
plmlpS and eleven finished water. p'.lUlpS. These pumps range in
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capacity from 400 to 1,080 m3/hr. All are electric motor driven,
22 to 190 hp, with separate stlitchgear and starters. The 81 kIn of
primary mains deliver water from El Raswa to Port Said and to Port .
Found across the Suez Canal. The diillneter of th8se mains varies
from 200 to 800 rnm and the material is cast iron, steel and
asbestos-cement pipe.

b. Water Projects under construction (See Fig. D-4)

Contracts P-CP-l and 2 Water Treatn:ent Plant

New yard piping and flow metering
New 192,000 m3/day finished water pump station
New chlorination facility (in pump station)
New chemical building
Net'l raw t;later intake facilities
Upgrade old bnmag pump station
Upgrade GTE Clari£locculators

Contracts P-CP-3 and 4-Water Distribution SystPJTI
- 17,700 meters of pipe in sizes frem 150 to 1070 tr'.:Il in cli2rr.eter.

c. Key Issue.
Because of physica~ constraints related to the Suez Canal and

the railroad, the Sweett-later' canal cannot be e:nlbrged nor
deepended. This situation exists from Q:;mntara t~hlch is loc3t(~d

between lsmailia and Port Said - to Port S~id. it has be~n pror~sed

to construct two pipe lines of 1200 um each with t1 lengtb of
approxim3tely 46 kill from Qanntara to Port Said. 'ihc PWiP station
would be constructed at Qanntara for PL.TI1p·:i.ng the raH t~ater to the El
Raswa water treatrrlent plant in Port Said.

By constructing this project the future require~~nts of Port
Said which t·lill be 325,000 r;-r5/d can be met. The Shcetwater canal
n~v provides only 120,000 m?/d and any improvements Lo this canal
will not enable it to discharge more than 175,000 m3/d.

The estimated costs for furnishing SeA \-lith all the materials
needed fot that project, engineering design and constru~tion

superVision will be about $25 million, and the construction costs
will be funded by GOE tvhich will be about LE 10 million.

BEST AVAILABLE COP~'
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4. Status of Physical \~orks Port Said Wastewater (See Fig. D-3)
a. Existing Facilities.
(1) Pump Stations and Forcemains. The following table includes

information on existing pumping facilities

No Pump Stations & \~vrP Discharge To Force Hain
Size lIm Length m

1 P.S. No. 1 P.S. No. 3 200 825
2 P.S. No. 2 P.S. No. B 200/300 510 + 1,250
3 P.S. No. 3 P.S. No. B 300/300 600 + 600
4 P.S. No. 4 P.S. No. 7 200 650

5 P.S. No. 5 P.S. No. B 250/300 200 + 1,250
6 P.S. No. 6 P.S. No. B 200/300 685 + 660

7 P.S. No. 7 P.S. No. B 250/300 115+ 550
8 P.S. No. B Hazrah \~~TP 500/600 400 + 2,400
9 P.S. No. 10 P.S. R2 150 1,200
10 P.S. No. 11 Interior Canal 120/200 200 ;- 410
11 P.S. No. 12 P.S. No.8 300/350 465 + 550
i2 P.S. Rl Mazt'ah \.Jl.ITP 400 2,600
13 P.5. Rz l'1azrah \WP 400 1,800
14 P.S. R3 l'1azrah WI-ITP 350 3,600
15 P.S. Rtf Junction Canal 300 3,600
16 . P.S. RS Manzala canal
17 P.S. % Interior Canal 300 1,800
lB Port Fouad P.S. Harbor 150 50
19 l'1azt'ah ~'ITP Lake Manzala Open Channel

Total length of force mains 26,970
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The pump stations No.1 to No. 12 except No.8 are listed under
\lhat is called the "Japanese Project". All stations are of similar
design. Each consists of a circular concrete caisson five meters in
diameter and approxfmBtely four meters deep. A concrete dividing
\lal1, offset from the caisson's centerline, separates the wet and dry
\o1ells. The floor levels of the wet and dry Hells are the same. The
pump station wet well fills regularly with solids, requiring periodic
cleaning..

The dry \:ell of each stati~m contains t\'.'9, vertical centrifugal,
t\vo-speed pWlpS, rated at 144 m3/br and 250 m'/hr at the tlVO
speeds. The pump suction pipe inverts in the wet t-lell are located
about 20 cm off the floor, with the influent sewer invert about 1 m
above the floor.

The Uain Pump Station No.8 and pump stations R-l and R-6 have
substructures similar to, but larger than the other p~~ stations.
Each of these pump stations has a superstru::::ture \....hicb bouses
above-ground pump motor drive? and other equipment. C<lpadti~f; r~mge

from 2,400 ~/day to 21,600 m3/day.

(2) Se\vers. Gravity se\.;ers are constructed of virtified clay
pipe \dth morter joints, 1.5 + m pipe sections length. Installation
of se\Jer pipes less than 450 Ern in diameter has. inclt.:dcd encasement in
concrete. Larger pipes arc encased only to tb,~ center line of the
pipe.

Approxin~tely 105 km of sewers ranging in diameter form 150 to
600 mn serve Port Said and Port Fouad.

(3) Treatment Facilities. The Mazrah treatment plant provided
treatment for most of Port Said until the 1967 \var. Since then r:3:,1

t-laste\vater has been bypnssed the plant and been discharged into Lake
Manzalah. About one third of the wastewater in Port Fouad is tre~ted

and disposed of through individual on-site system, Hhile the rer.'1aining
flmvs are collected and discharged \vithout treatment.

The facilities at ~~zrah consist of three liquid treabnent
systems plus sludge dr:ying beds.

SystB~ 1 includes a grit chamber, primary sedimentation basins
rated at 17,000 ~/day, and trickling filters nominally rated at
3,000 ~/day but actually of less capacity because of clogged media,
clogged underdrains, or both.
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System 2 consists of screening and grit r~Dval equipment
(2,40U n~d); pr~ary clarifi~rs (14,200 m3/d) , aeration basins
and final clarifiers (7,LfOO m3/d).

System 3 includes primary sedimentation basins presently rated at
12,oo0ffi3Jd.

Sludge dr~g beds, of unknmlr1 capacity are flooded six mont.hs of
the year presuma ly because of poor drainage through sand and/or
undrain system. The Mazrah i~~~ is currently using syst~~ 1 to
provide primary treatment for a small portion of the wastewater
influent.

b. V1aste~;ater Projects Under Construction (See Fig D-4)

Gravity Set'1eLS

Pipe Size (rrm) Ler.gth (m)
D.l-P. "U" Contr.act 11£11 Contn}ct Totol

1200 359 359
1000 474 243 717
900 455 1262 1,n7
800 11-35 1674 2,109
700 497 IfY7
600 953 829 1,782
500 2,371 2,326 4,697
400 110 911 1,021
300 16 175 191

Pump Stations

Station Tvpe Contract Firm Capacity Discharge To----
4 D Ne~y U 54,000 m3/day P..azrah
8 D New U 54,000 H:-;zrah
1 S New U 20,218 8/3S
10 S New E 59,616 Outfall
11S New E· 33,700 Harab/Outfa11
Rl/6S Rehab. E 35,500 Mazr2i1
R2/5D Rehab. E 11,230 11azrah
8/35 Rehab. E 41,000 Mazral1
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Force Hains

From To Contract l!.Ee Size Pipe Length
(um) (m)

1 S 8/3S U 400 1,266
R1/6S Mazrah Chamber U 400 2,775
R2/5D Mazrah Chamber U 400 1,886
4 D Hazrab Chamber U 700 3,250
8D Mazrah Chamber U 700 3,795
}1;:Jzrah Chamber P'18zrah SfP U 1000 235

800 312
600 100

llS Mazrah Chamber E 700 1,523
Hazr8h Chamber Outfall E 1200 121
10 S Outfall E 900 1,260

c. Planned Facilities
The coamuni ties of Port Said and Port Fou.:d are to b~ handled

separately, ~lith independent collection, pumping, trcntrilent ~nd

disposal facilities.' The projected populations and 3~'1C.igC flm;s
from the tvlO cO'..rmunities are presented he1mv: .

Port Said Port FO:Jad
------------.----------------- -----------------------------

Year Projected Flovl (;3/d) Projected flO;\'(il,3/ d)
----------------- -----------------

Population Average Peak Population Average Peak

1985 414,333 106,665 247,732 29,500 13,500 34,128
1990 507,889 132,541 303,01-+5 38,000 22,135 55,900
1995 609,945 165,642 377 ,189 38,000 23,300 58,840
2000 712,000 198,684 451,181 38,000 24· ,523 61,933

The total finn ptrnping capacity for the new or rebabil~tated

pump stations nm~ are under construction will be 230 ,330 m3~day,
and if the exisiting HWTP has a design capacity of 61,700 In /day,
only 27 percent of the total flow can be handled by this plant. Toe
remainder must be bypassed around the plant and discharged,
untreated, directly to Lake Manzala. The effluent is discharged to
Lake Manza1a.
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5. Status of Physical \~orks - Suez l'latcn,orks (See Fig. D-5)
a. Existing .Facilities
(1) Source. Raw water for most potable, industr.ial and

irrigation for Su~z presently is dravm from the S\:eet\'!ater canal and
the Haghrabi canal ,vhich branches from the S,·;eeth'atcr c.mal. These
canals are a part of the system of canals that branch from the Nile
River.

(2) Treatment Facilities.
existing treatment plants.

Type of Plant

GTE se~i-rapid sand filtration
GTE SlO~'l sand filtration
Old ba~g filtration
New bamag filtration

Total capac i ty of HIP .

The follOlviog table identifies the

Desigp Capocity
(rn3jrhy)

60,000 .
16,000
55,000

108,000

239,000

The above mentioned plants arc located on seA property located
at the present northern edge of the city adjacent to the junction of
the S\."eet~·later and l'laghrabi Canals.

(3) Treated l~ater Storage. The total storage volune inside the
WTP is 26,000 m?, where 21,000 mJ is available for equalization,
fire flo\~ and emergency reserve purposes and the r~aining 5,000
~ for in-plant uses.

(4) Distribution System. Tne Suez distribution system consists
of four finished ~-later pump stations lo~ated at th2 1',Jf]? and 1803 km
of .vlater mains. The four pump stations contain 17 pumps of r,.ihich
eight are diesel-driven with rated capacities r.anging frOUl 450
~/hr to 600 m3/hr at heads of 30 m and 35 m. Three are
electrically-driven each with a rated capacity of 450 m3/hr at a
head of 45 m. One electrically-driven p~p is temporary. TheTe are
five electrically-driven pumps each with a rated capacity of 972
~/hr at a head of 50 ID. The 188 km of water mains range from 60
to 700 mm of cast iron, asbestos-cement and steel pipe.
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b. Water Project Under Construction

Contracts S-CP-l and 2 Water Treatment Plant

Netv 144,000 riJ/day finished ~vater plllTlp station
New chlorination building
New yard piping and flow metering
t..[pgrade CTE clariflocculators
Upgrade maghrabi raw water pump station
80,641 meters of pipe 150 mm to 1200 ~m in diameter

6. Status of Physical l~orks - Suez l\!astelvater (See Fig. D-)
a. Existing Facili~ies

(1) Pump Stations and Forcemains. The follmving table include
infollllation on existing pLmping facilities.

larb P. S.
"Jim>
larb P.S.
WWIP
Qalzam P.S.
H~~rp

HI,l).'P
(No.8)Qalzam P.S.
(No.9)Qalzrun P.S.

Suez Bay

No. Pump Stations &l?irP Discharge To

1 Sawahel P.S.
2 2arh P.S.
3 Arbien P.S.
4 Qalzarn P.s.
S Selim El Hay P.S.
6 Faisal P.S.
7 Sabah P.S.
8 Port Tetvf ik P.S.
9 Port Tet'/fik P.S.
10 WWTP

Total length of Force }~ins

Force I'wins
Size mm Length m

200 1,y50
450 {f.450

300/300 1,375+3,000
400 5,000
200 - 2,000
300 1,600
300 2,300

250/300 300+3,500
250/300 270+3,500
Open Channel

25,245

. All of the exisiting pUilp stations installed for the nine
districts, except District No.7 which has a temporary station, are of
the standard NOPWASD design. These consist of a circular substructure
segmented by a partition Hall to provide a wet t~'ell and a dry ~;ell,

each provided t'lith vertical access. The wet tvell bas screens which
are manually cleaned, and the dry tvell is equipped toJi tll. vert ical
centrifugal pumps and shafting, a sump pump, and all attendant
piping. A supers tructure houses the setvage pump motors, the seal
water system, ventilating equipment and electrical switchgear.
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Capacity for the pump stations varies from 108 m3/br to 504
m'3/hr.

(2) Set-lers. The system consist of over 90 kIll" of pipe, ranging in
diruneter fro.1l175 to 450 rrm, of vitrified clay tJith jute and cem:;nt
mortar joints. Aln~st 4,000 manholes provide for access to the
sewers, and are located at changes in sewer direction, size and
gradiant, and also at bouse leader connections.

(3) Treatment facilities. The existing t"asteHatcr treatment
facility is located on a 45 hectare site about 3 kilcm-=ters t-lest of
the pr.esent urban area. The facility consists of. ttlO pt"im3"CY
sedimentation trains. Drying beds were provided for disposal of
solids removed in the sedimentation process. Since 1974, plans were
imple:nented to construct two additional primary tank units, one on
either side of the exisitng tanks, and to install th'O 600 mn dia,lleter
asbestos-cement gravity lines to convey the primary effluent to Suez
Bay. The status no~y is that the old primary scdim~ntation tanks are
tvorking and onc of .the neo additional prirniJry tanks is under test but
irrigation is not formally prccticed and the efflu~nt goes to Suez Bay
by tolay of an adjacent surface drainage canal. It should be noted that
the primary units are not properly aperated, and that the quality of
construction for the new units is extremely poor.

b. t.Jastetvater Projects under construction (Sec Fig. D-6)

Gravi ty Sel.·~

Pipe Size (rrm)
D. loP.

1200
1000
800
600
500

Length (m)
"0" Contract "Eli Co;~tr.act

261
544

3384
366

1366

Total

261
544

3384
366

1366

V.C.P.
175 thru 450
175 thru 450

Areas I through VI1I
Area X
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Pump Stations

Stations ~ Contract
Zarb p .5. Ne,-J U
Zader P.5. New U
Qa1zClII1 P.S Rehab. E
Sat...ahe1 P. S. Rehab. E
P.S.VIII Ne'\v E
P.S. X New E

Force I·rains

From To Contract

Zarier P.S. ~Mrp U
P.S. VIII Selver HH E
P.. S. X Selver t-lH E

c. Planned Fuci1ities

Firm CapacitY..
37 ,ll .5 m.) / d
43,200
20,736
16,762
12,960
25,920

Pi2,e Si.ze
(mn)
-ffi}O

200
1370

Di scharge To
~.r,{fP

HHIP
vMTP
Zarb P.S.
Setver NH
Set..er HH.

Pipe Lengtb
(m)

2376
355
300

Tne latest projections for population and s2wage flO'll for Suez are as
follmvs:

Flow (m3jday)
Year

Projected

Population Average Peak

----------------------
1985
1990
1995
2000

473,000
692,000
841,000
990,000

179,405
264,200
315,515
369,385

333,772
1,77 ,568
559,109
643,276

Based on existing conditions only about 70 percent of the
average daily flotvs will be discharged to the treatment plant. The
renminder will be discharged untreated to ~h8 receiving waters. 1he
treatment capacity of the ~~{fP is 48,000 ~jday if all three
treatment trains could be placed into operation. Upon co~?letion of
Phase 1 projects this facility h'ould be able to treat only about 38
~rcent of the UOH pumped to it. ' The remainder, or almost 79,000
JDjjday on the average would be discharged untre.J1:ed to the surface
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drain which empties into Suez Bay. It is vital therefore t that
adequate treatment facilities are provided. It has been recorrmended
that two net., treatment facilities be constnJcted t the Southerly
treatment plant and the Northly treatment plant. The Southerly
Plant ~.,ould serve the exisiting developed and developicg areas and
would receive higher priority. Th2 treated effluent tvill be
discharged through a ~Erine outfall to Suez E3Y. The Northerly
plant would serve the areas de'Jcloping in the future to the north of
the city. The treated effluent of this plant will be discharged
either to the Suez Canal or to a land irrigation site.

\
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Figure 0-1 ISMAILIA
WATER AND WASTEWATER
FACILITIES MASTER PLAN



.
Figure, 0-2
CANAL CITIES WASTEWATER PROJECTS 1984 1985, 1986
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SCALE I: 50,000·.

Figure 0-3 PORT SAID
WATER AND WASTEWATER

FACILITIES MASTER PLAN
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Figure D- 4
CANAL CITIES WASTEWATER PROJECTS

1984 1985 1986
ESTIMATED CONSTRUCTION SCHEDULE APR tdAY ~UN JUL AUG SEP OCT NO'o< DEC JAN FEB MAli~ MAY JUN JUL AUG SEP k>CT NO>' DEC WAN FEB IlW

. PORT SAID ( Harbert - Jones Companies)
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Figure 0-6
CANAL CITIES WASTEWATER PROJECTS

1984 1985 1986ESTIMATED CONSTRUCTION SCHEDULE
APR MAY lJUN ~UL AUG SEP PeT ,NO'. DEC JAN FEB MN !APR MAY ~UN JUL~ SEP Iocr INtN bEe !JAN Re-.

SUEZ (Har ber t - Jones Companies)
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