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CHAPTER I
 

EXECUTIVE SUMMARY
 

A. Introduction
 

USAID has invested in excess of $2 billion over the last
 
eighteen years in the water/wastewater sector (w/ww) sector. This
 
investment has enhanced human resource productivity/quality of
 
life, improved maternal/child health, and reduced environmental
 
degradation through increased access by the Egyptian populace 
to
 
efficient, reliable water/wastewater utilities. USAID's investment
 
to date has or will meet the w/ww needs of approximately 25 percent

of Egypt's population of about 60 million people.
 

Nevertheless, access to potable water and treated sewage

collection systems for the majority of the remaining population

remains a large development need. Without access to potable water
 
and sanitary drainage, the environment in which people live and
 
work will continue to be seriously threatened by the high risk of
 
exposure to water-borne diseases. For example, numerous
 
epidemiological linkages between water-borne diseases and the level
 
of sanitation in Egypt have been well documented. Improper.y

treated water and wastewater are linked to schistosomiasis,
 
cholera, typhoid fever, hepatitis, and diarrhea. Lack of pot:..ble

water and effective sewerage systems remain a serious public heali±t
 
problem, especially in the Delta and Upper Egypt.
 

Although USAID assistance in the w/ww sector has already had
 
a broad based impact, a number of technical, financial,

institutional and 
social issues remain to be addressed in the
 
context of structuring future assistance. 
 These issues include
 
population growth which exceeds systems capacities for water and
 
wastewater; improperly designed, constructed, and maintained
 
facilities which result in excessive leakage; unplanned systems

expansion; inoperable equipment; insufficient manpower and
 
training; lack of local participation in the reform process; and
 
ineffective financial and institutional processes which prevent

utility operation efficiency.
 

Failure to address these issues stems in part from a number of
 
constraints on the Government of Egypt (GOE). The GOE remains
 
burdened with a lack of resources and structural defects which
 
hamper its ability to provide sustainable water and wastewater
 
(w/ww) services for many of its people who often pay substantial
 
amounts to informal vendors for water delivery and sewage vault
 
maintenance. The long-standing policy of heavy subsidy for
 
operation and maintenance of w/ww facilities has shielded the
 
system users from having to bear actual system costs, has kept the
 
GOE burdened with increasing debt, and has directly prevented

infrastructure operation, maintenance and rehabilitation needs from
 
being adequately met. Funding is controlled by an inflexible
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central government budgetary process which is not readily
 
responsive to local needs. The w/ww sector is further burdened by
 
a myriad of other constraints including lack of local ownership,
 
accountability and initiative contributing to severe shortages of
 
experienced and qualified staff, inappropriate project selection,
 
design and implementation, and deficient quality of construction
 
works.
 

Future USAID investments in the w/ww sector are predicated on
 
the need for a clear, well-developed strategy toward reform of the
 
sector. Significant GOE movement toward reform is already visible
 
under two ongoing USAID projects: Cairo Sewerage II and Alexandria
 
Wastewater Systems Expansion. Under both of these projects, the
 
GOE has developed time-phased action plans which detail the GOE's
 
planned steps toward transforming existing wastewater authorities
 
into autonomous organizations. Additionally, two presidential
 
decrees were recently signed which provide the enabling legal
 
framework to support the action plan reforms. USAID funding for
 
future systems expansion in these two cities is based on actual GOE
 
progress in the areas of cost recovery, revenue retention, labor
 
force adjustment, tariff-setting authority and the removal of legal
 
constraints inhibiting autonomy. With recent emphasis on reform
 
activities in two of Egypt's largest population centers, many
 
senior Egyptian w/ww sector authorities publicly agreed with the
 
need for sector-wide reform in a recent meeting with World Bank
 
representatives.
 

As the only new USAID project currently under design in the
 
w/ww sector, the Secondary Cities Project is conceived with the
 
principal objective of demonstrating replicable, economically
 
viable utilities in different geographic regions of the country.
 
To ensure the sustainability of these investments, the proposed
 
project recognizes the need to carefully relate the timing of 
infrastructure construction to substantive GOE movement in 
implementi, policy and institutional reforms. USAID plans to 
prcvide assistance to the GOE in establishing locally funded,
 
locally controlled and fully sustainable utilities supported by
 
adequate tariffs. Key to the successful implementation of a reform
 
strategy is national and local level participation in he refonn
 
process. The needs of the local communities must be considered to
 
ensure that those affected by reform have a vested interest in its
 
success. Community participation must be .'ncluded in any future
 
w/ww project to ensure that the social impact of institutional
 
reform considers the needs and behaviors of project beneficiaries.
 
Willingness to pay and community acceptance are social issues which
 
are readily overcome through community awareness and participation.
 

It is clear that achievement of the proposed policy and
 
institutional changes and construction of the large systems after
 
the reforms are achieved would require substantial time and funds.
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B. Perceived Problem
 

The project seeks to address two problems: 1) the need to

provide w/ww service to meet growing demand throughout Egypt, and

2) the need to ensure autonomy of local w/ww entities and

sustainability of existing and new w/ww facilities.
 

Local institutions responsible 
 for the operation and

maintenance of the w/ww infrastructure currently have neither the

financial nor the human resources sufficient to allow them to

discharge their responsibilities effectively. Dependence on civil

service regulations makes it difficult for 
these entities to
 
attract and retain sufficiently experienced and motivated
 
management and staff. 
The policy of heavily subsidized operations

encourages user waste while further burdening an already depleted

central government budget. Despite the evidence of a deteriorating

national picture in the sector (outside of the cities where USAID

has been active), the demand for increased w/ww service continues
 
to grow. 
The MOH has a backlog of more than 200 cities requiring

service, with little hope of meeting even a modest portion of this
 
demand.
 

D. Prolect StrateQv
 

To achieve its purpose, the Secondary Cities Project will
 
employ a three-stage strategy:
 

1. Design of Action Plans for Reform USAID-funded technical

assistance (TA) will work with governorate and local officials as
well as community representatives to develop individual time-phased

action 
plans for each of the project cities. Because of the
 
extensive involvement of 
the communities in the development of

these action plans, they are expected to take up to 15 months to be
developed and agreed upon by USAID and the GOE from the date of

initial project obligation. The plans will specify steps needed to

achieve cost and
recovery autonomy 
for the local entities

responsible for operations and maintenance of water and wastewater
 
systems. This would include required reorganization, interim
 
steps, targets, and timing of reforms required achieve

institutional autonomy. The achievement 

to 

of full institutional
 

autonomy could entail enabling presidential or ministerial decrees,

laws to be enacted, schedules for 100% cost recovery, tariff

increases, full revenue retention, labor force adjustment, or other

sustainable models of institutional reform. GOE/USAID agreement on

the content and timing of reforms in each action plan will be one
 
of the conditions to disbursement for construction.
 

2. GOE Implementation of Action Plans 
 As specified in the

Milestones Schedule (Annex D), 
the Mission will seek "substantial
 
progress" toward reform as a prerequisite to construction within

the time frame prescribed by 
the action plan. The specific

definitions of "substantial progress" will be detailed for each
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city and approved by USAID and the GOE in project implementation
 
letters before funds are committed for construction.
 

3. Provision of Water/Wastewater Infrastructure Once the
 
agreed upon progress has been achieved for a specific city
 
construction activities will begin for that city.
 

E. Site Selection
 

Based on discussions with the Ministry of Housing/Public
 
Utilities (MHPU) and the National Organization of Potable Water and
 
Sanitary Drainage (NOPWASD), 200 "secondary" cities (cities with
 
populations between 20,000-650,000) were identified to be in dire
 
need of water and wastewater infrastructure to meet current and
 
future projected demands. From this list of 200 cities, sixteen
 
cities from nine different governorates were selected for further
 
study. The criteria for consideration were: need for service,
 
ability to pay, population, economic activity, existing
 
water/wastewater infrastructure, current consumption, projected
 
demand, percentage of existing coverage, condition of existing
 
infrastructure, current tariff rates, future plans, groundwater
 
table and land availability. Meetings with each of the nine
 
Governors were held to discuss possible project sites, each
 
Governorate's priorities, potential project size at different
 
sites, location and manageability.
 

Geographic dispersion has been emphasized as a priority for
 
developing sustainable, replicable institutional models over a
 
broad range of socio-economic settings throughcut Egypt. Four
 
different regions were considered for closer study: the Delta, Red
 
Sea, the Sinai, and Upper Egypt. The Delta has a combination of
 
saltwater intrusion and uncontrolled discharge of urban sewage

which is raising the groundwater level and threatening the urban
 
water supply. For the Red Sea and the Sinai, the lack of access to
 
potable water coupled with wastewater discharge in excess of
 
treatment capacity threatens the coral reefs and constrains the
 
growth of tourism. A similar situation exists in the smaller
 
cities of Upper Egypt along the Nile where little treatment
 
capacity exists.
 

As a result of the preliminary technical evaluation of the
 
sixteen candidate cities in these four regions, eleven cities
 
(three adjoining cities are considered under one regional plan,
 
hence eight project "locations") were identified for possible
 
inclusion in the project. A team of consultants undertook
 
extensive data collection and analysis at each potential project
 
city. This analysis included review of current and projected needs
 
for water system production and wastewater system treatment
 
capacities through the year 2010. Current ropulation, projected
 
growth rates, existing system useful life, estimated water loss,
 
and actual consumption rates were factors used which reveal that
 
all candidate cities are currently underserved in water and
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wastewater systems. Additionally, many contiguous communities
 
within these cities where growth is most likely to occur currently

have no access to sewerage or water treatment.
 

The eleven candidate cities identified were: Nuweiba, Sharm El
 
Sheikh, Luxor, Mansoura, Kom Ombo/Nasr City/Darawo (the latter
 
three grouped as one city), Hurghada, Mahalla el Khobr? Fid
 
Isna/Armant. Criteria utilized for further refining site seleuL-on
 
included existing institutional arrangements, the perceived

likelihood for administrative and social acceptance, technical
 
merit, environmental impact, and potential for cost
 
recovery/economic rate of return. 
Of these, Hurghada, Mahalla el
 
Khobra, and Armant were dropped for not fulfilling the project's

criteria. With the exception of the Aswan Group, discussed below,

city selection was based on the prefeasibility analysis evaluation
 
and final Mission Executive Committee review. Based on the
 
prefeasibility analysis, Mahalla el Khobra was 
the only city that
 
scored high that 
was removed from further consideration. It was
 
not selected because of its 
relative cost, technical complexity,

and proximity to Mansoura.
 

Although the Aswan Group scored relatively low in the economic
 
analysis, tariff analysis indicates that the Aswan Group will cover
 
over 100%-of its O&M costs (See Table IV-7, Chapter IV) with a 6%
annual increase through the year 2000. It is 
also considered an
 
attractive candidate as it represents smaller cities that are in
 
dire need of w/ww services and are representative of the large

number of smaller, poorly served cities in Upper Egypt, a section
 
of the country which has traditionally received very little GOE or
 
donor assistance. With USAID's global strategy emphasizing 
the
 
promotion of sustainable growth in local communities and direct
 
impact on the poor, Upper Egypt has one of the poorest governorates

in Egypt and is considered an excellent project location. As 
a
 
result of its rural nature and location, this group of cities has
 
unique social and economic patterns that may provide the basis for
 
a broader impact. 
Because they are near each other, an opportunity

to introduce a regional approach to w/ww development exists. It is
 
notable that the Aswan Governorate is already making progress in an
 
aggressive program of policy reform under a project funded by the
 
DANIDA and has embraced USAID's policy reform agenda by drafting a
 
presidential decree which provides the enabling legal framework to
 
achieve institutional reform.
 

The final selected cities (Mansoura, Luxor, Sharm El Sheikh,

Nuweiba, and Aswan Group) were determined by a USAID final review
 
of the Project Paper. Should one of the selected cities not
 
fulfill project conditionality or make less than acceptable
 
progress on reform, another replacement candidate city may be
 
selected (which meets project criteria).
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F. Prolect Description:
 

The goal of the Secondary Cities Project is to provide a
 
sustainable foundation for improved health and living conditions
 
for the Egyptian people in urban centers. ics purpose is to expand
 
and develop sustainable, replicable, water/wastewater facilities in
 
selected urban population centers of Egypt. By FY2004, it is
 
expected that water/wastewater infrastructure will be constructed,
 
operated, and maintained in five project sites supported by
 
responsible autonomous entities. The outputs of the project are:
 
environmentally sound water and waster infrastructure constructed
 
and functioning, the establishment of sustainable institutional
 
frameworks, and the achievement of financial viability.
 

The USAID funded portion of the Secondary Cities Project will
 

fund four major areas of activity and a contingency account:
 

1. Institutional Support/Technical Assistance
 

The project will provide technical assistance and training to
 
introduce reforms at central and local government levels in all the
 
areas critical to the operation of a utility: accounting, inventory
 
control, O&M, personnel policy, administration and computerization.
 
Agendas of required reforms and tariff increases will be defined
 
for each city in individual action plans (AP). Each action plan
 
will provide a detailed schedule which the GOE agrees to follow to
 
implement the reforms and tariff increases. Funds are released for
 
construction only when benchmarks, identified by USAID as critical
 
to autonomy, and agreed to by the GOE/USAID, are met.
 

2. Engineering Design and Construction Management
 

Engineering design and environmental assessments (EA) for each
 
site will be contracted for immediately upon obligation of the
 
project. The EA will ensure that the choice of physical
 
intervention is environmentally sound. The results of the EA will
 
be completed within six months of initial project obligation.
 
Detailed design of all of the proposed w/ww systems should be
 
completed within a year thereafter by an American engineering firm.
 
At that point, pending satisfactory GOE progress in implementing
 
policy reforms, funds for construction will be available to be
 
released. Construction management services will be provided to
 
oversee physical construction.
 

3. Construction
 

The largest portion of project funds will be for construction.
 
Included under construction are pipelines, pump stations and
 
treatment plants rehabilitation/construction. Whether or not to
 
initiate construction will be contingent on GOE performance as
 
measured against each city's action plan.
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4. Audit and Evaluation This will include an interim
 
evaluation after four years and a final evaluation. Audits will be
 
carried out as required by FM and RIG.
 

5. Contingency
 

G. Propoosed Conditionality
 

Much of what is being attempted in the way of institutional
 
reform under the Secondary Cities Project (SCP) parallels the
 
Mission's work in Cairo and Alexandria. Based on Mission
 
experience in those cities, the conditionality attached to the SCP
 
is realistic and achievable if the GOE is committed to reform.
 

As more specifically stated in Chapter V, Section F, the
 
conditionality is summarized below:
 

- CP to Disbursements for Technical Assistance: This CP will
 
require: (1) the establishment of a Project Steering Committee
 
(PSC) with representatives of each of the involved ministries and
 
governorates. The PSC will provide guidance on all key issues
 
related to policy reform and how these reforms can best be
 
addressed under the SCP; (2) that NOPWASD, as 
the host country

implementing agency, establish an internal Project Implementation

Unit (PIU). The PIU will have the authority to make most day-to day

decisions involving design standards, construction and other
 
operational concerns. A similar PIU was established in support of
 
past and current USAID-assisted projects with positive results.
 

- CPs to Disbursements for Construction: Prior to the 
commitment of funding for construction activities, the GOE will be
 
required to develop action plans which detail the actions necessary

to achieve institutional autonomy and full recovery of operation

and maintenance costs, implement a benchmark contained in the
 
action plan which is acceptable to AID, provide all the necessary

title to land, and ensure that all related environmental
 
assessments have been completed and incorporated into the final
 
design for the construction of all facilities.
 

H. Responsibilities of GOE Acfencies
 

The agency responsible for the project is the Ministry of
 
Housing (MOH) through its implementing agency, NOFIASD. It is
 
NOPWASD's responsibility to manage all w/ww design and
 
construction. However, as it is left to the governorate to operate

and maintain the utility, the governorate must be fully integrated

into the project. Provincial authorities will necessarily be
 
required to take significant policy decisions and therefore a large

portion of technical assistance will be directed to the provincial

authority responsible for the utility. Since all issues involving

governorate staffing and funds pass through the Ministry of Local
 
Administration (MLA) from the Ministry of Finance, it is important
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that MLA be kept informed of project activities related to the
 
governorates. It should be further noted that a number of other
 
GOE agencies (i.e. Ministry of Planning, National Investment Bank,
 
Popular Council, People's Assembly, the Executive Cabinet) will
 
likely become involved as a result of the reform process. The
 
question of autonomy at the governorate level requires
 
clarification of legal mandates and jurisdictional responsibilities
 
of various organizations involved in the provision of quality w/ww
 
services. Specifically, the relationship between the governorate
 
departments, the Ministry of Finance and the Ministry of Planning
 
must be clarified if the governorate w/ww departments are to
 
function as autonomous bodies with the ability to raise and retain
 
revenues and determine organizational size. These working
 
relationships and roles will be more clearly established and
 
defined in the development of each individual action plan.
 

In March, 1994 responsibility for construction in South Sinai
 
was assigned to the newly established Ministry of Reconstruction
 
and New Communities (formerly part of the MOH). The Sinai
 
Development Authority is the implementing agency of the Ministry of
 
Reconstruction, the equivalent of NOPWASD in the MOH. This created
 
the possibility that responsibility for construction might be
 
divided between the two ministries. In a letter recently received
 
from the Ministry of Housing, endorsed by the Ministry of
 
Reconstruction, USAID has been assured that NOPWASD will remain the
 
implementing agency for all w/ww construction under the Secondary
 
Cities Project.
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I. Cost Estimates and Financial Plan
 

1. Financial Plan
 

AID grant funds will finance the foreign exchange and 48% of
 
local currency costs of the construction contracts. AID will
 
finance all the remaining project activities excluding land
 
acquisition, local operating budgets for NOPWASD and the
 
governorates, and a portion of contractors' office support costs
 
which will be financed through the GOE in kind contributions in
 
addiLion to GOE cash contribution representing 52% of the local
 
currency of the construction cost.
 

The estimated project life is ten years commencing late FY
 
1994 and ending in FY 2004. Engineering design, construction
 
management and institutional support activities are scheduled to be
 
completed by the year 2004, providing four years of institutional
 
support (including three years of operation and maintenance
 
support) after the completion of construction works, which are
 
estimated to be implemented during the years 1997 through 2000.
 

3. Financial Analysis
 

The financial study developed estimates of the proposed

tariffs required to recover recurring costs. The overall
 
reasonableness of the proposed tariffs were assessed in the light

of current charges to users and different levels of assumed annual
 
tariff increase. The length of the period required to achieve
 
partial to full recovery varied between the various project cities
 
according to the cost and demand factors. The preliminary findings

from the financial analysis concludes that major institutional
 
support is a basic requirement to achieve reasonable tariffs and
 
accordingly financial viability.
 

J. Project Negotiations
 

During the preparation of the Project Paper (PP), frequent

meetings were held between the USAID project team (PT) and senior
 
GOE officials. DR/UAD and PDS/PS staff met with the governors

represented by each proposed project site and spoke at length about
 
the purpose of the Secondary Cities (SC) Project. It was made
 
clear that policy reform was the basis of the project. Although

the PT had not yet defined the specific CPs of the project, the
 
general nature of the CPs was well known. These were discussed
 
with the governors and their staffs. All the governors represented
 
in the project supported the objective of establishing utility
 
operations which were sustained by user tariffs.
 

In Egypt, an organization which covers its costs is known as
 
an "economic organization", as opposed to the more traditional
 
"service organization". All the governors involved in the SC
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Project knew of the recently signed Presidential Decree which
 
authorized the change in Alexandria's and Cairo's wastewater
 
agencies from service organizations to economic organizations. The
 
governors were also aware of the decree's implications in terms of
 
revenue retention and personnel system independence. They
 
supported the same concepts for their governorates and understood
 
this was to be the goal of the SC Project. The only request3 made
 
consistently by the governors was that the financial burden of
 
increased tariffs be applied gradually and construction start as
 
quickly as possible.
 

To enlist the support of the governors during PP preparation,
 
frequent meetings were held with the governors and appropriate
 
staff. All meetings between USAID staff and governorate staff were
 
cleared through the governors' offices. DR/UAD staff has been in
 
almost weekly telephone contact with the governorates as there is
 
considerable interest to see the project begin.
 

In early July 1994, DR and PDS staff met with the Governors of
 
Dakahliya, Qena, South Sinai, and Aswan and the Administrator of
 
Luxor who holds the rank of Governor. The policy reform agenda was
 
discussed in detail and tying of construction to achievement of
 
targets in the action plans was emphasized. The Governors fully
 
supported greater autonomy for the cit-ies including the need to
 
raise and retain revenues. They did emphasize that tariff
 
increases should be gradual.
 

NOPWASD and the Ministry of Housing and Public Utilities were
 
contacted to review the specific project activities at the various
 
sites. As a result of these meetings, the decision was made to
 
exclude the Talkha wastewater project component from Mansoura
 
activity because NOPWASD will be financing that activity.
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CHAPTER II
 

PROJECT BACKGROUND AND RATIONALE
 

A. Background
 

Across the sector, GOE entities (local, governorate level, and
 
national) responsible for construction, operation and maintenance
 
of water and wastewater facilities are hampered by severe
 
structural constraints. Shortcomings are evident in the
 
institutional framework, performance of operating companies and
 
national institutions, policy and investment setting, cost
 
recovery, selection, design and implementation of water/wastewater
 
projects. Personnel shortages and insufficient expertise exist in
 
technical and management disciplines. Inadequate cost recovery 
policies produce 
maintenance costs 

low rates 
leading 

that do 
to heavy 

not cover 
government 

operation 
subsidies 

and 
and 

continued reliance on international donors. Limits on management
 
autonomy and the lack of available funding inhibit operational
 
efficiency. Because of these poor policies and practices, civil
 
works construction and equipment rapidly deteriorate and many
 
future investment projects are neither timely nor technically
 
appropriate.
 

In January 1984, a Memorandum of Understanding (MOU) was
 
signed between the GOE and USAID in recognition of "the need for
 
certain management and administrative actions to strengthen
 
Egyptian water and wastewater institutions", and in particular the
 
need for: "Tariff increases adequate to cover the cost of water and
 
wastewater operations, maintenance and investment budgets provided
 
to fund the sector"; and "Establishment of autonomous local water
 
and wastewater organizations, with the authority to retain service
 
revenues for their own operating needs". Other provisions of the
 
MOU called for adequate facilities, technical services, and
 
appropriate incentives in support of personnel, training and
 
completion of project construction activities. The objectives and
 
elements laid down in the MOU, and later adopted as a series of
 
"benchmarks", provide the framework for structuring the
 
institutional development component of the proposed project.
 

Until recently, there has ben slow progress toward the goals
 
set out by the MOU. The most significant accomplishment was
 
setting of a wastewater surcharge which prior to 1984 did not
 
exist. Within the past six months, however, as a direct resalt of
 
USAID;s policy reform efforts, the GOE has made significant
 
progress in implementing several features of the MOU, particularly

with regard to authorizing the General Organizations on Wastewater
 
in Cairo and Alexandria to operate as autonomous bodies and to
 
retain revenues. The question of autonomy at the governorate level
 
requires clarification of legal mandates and jurisdictional

responsibilities of various organizations involved in the provision
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of quality water and wastewater services. Specifically, the
 
relationship between the governorate departments, the Ministry of
 
Finance and the Ministry of Planning must be clarified if the
 
governorate w/ww departments are to function as autonomous bodies
 
with the ability to raise and retain revenues and determine
 
organizational size. Therefore, the institutional support
 
component is designed to assist the GOE in accomplishing the
 
objectives of the MOU.
 

Improvement in sector performance is achievable through policy
 
reform which focuses on structural adjustment and the provision of
 
capital projects. Specifically, the proposed project will pursue
 
structural changes to utilities and assist the GOE in establishing
 
locally funded, locally controlled and fully sustainable w/ww
 
utilities supported by adequate tariffs. As part of the Mission's
 
next generation of urban w/ww projects, the Secondary Cities
 
project will address policy reforms and high priority water and/or
 
wasLewater system needs of seven Egyptian cities (Mansoura,
 
Nuweiba, Sharm El Sheikh, Luxor, Darawo, Kom Ombo and Nasr City 
the last three are "regionalized" and identified as the "Aswan
 
Group").
 

The Government of Egypt (GOE) has recognized the importance of
 
providing potable water and sanitary drainage to the Egyptian
 
economy. With growing population demands, the GOE's national
 
investment for these services is currently budgeted at LE 7.9
 
billion for the entire country for the period 1992-1997. Recent
 
data shows that the population of provincial and secondary cities
 
(cities other than Cairo, Alexandria and the Suez Canal cities) is
 
growing faster than Cairo and Alexandria proper. In response, the
 
latest GOE Five Year Plan (1992-1997) proposes to provide LE 4
 
billion for water/wastewater in Egypt's secondary cities.
 
Budgetary limitations, however, preclude financing all of the
 
proposed investments in the Plan. NOPWASD has sought USAID
 
assistance in the secondary ciltis and the governorates identified
 
in this paper have agreed, in principle, to establish independent
 
utility operations.
 

As part of the preparatory work for the Project Paper, a team
 
of consultants was asked to undertake extensive data collection and
 
analysis at each potential project city. The team visited and
 
ranked eleven cities based on extensive analysis of all available
 
data. The USAID project committee further studied the data and
 
proposed eight cities (three adjoining cities are considered under
 
one regional plan, hence six project "locations") for inclusion in
 
the project. It is expected that each city will implement the
 
required reforms to fulfill project conditionality and that
 
construction will take place at each location. Should a city not
 
fulfill project conditionality or make less than acceptable
 
progress on reform, funding may be deobligated and/or another
 
replacement city undertaken (which meets project criteria).
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The collected data comprised six chapters with extensive
 
supporting data: (1) environmental analysis; (2) technical
 
analysis; (3) financial analysis; (4) economic analysis; (5)

institutional and administrative analysis; (6) social soundness
 
analysis. These analyses provided the basis for evaluating eleven
 
broad issues which are critical to project success. Based on a
 
scoring of each issue, the project cities were ranked numerically.

The outcome of the scoring is shown in Annex J (attached).
 

The scoring was then adjusted to ensure a geographic spread
 
and to permit the project to develop institutional models geared to
 
the unique characteristics of each socio-economic region. Based on
 
this ranking and Mission Executive Committee Review, the selected
 
cities are: (1)Mansoura, (2) Nuweiba, (3) Luxor, (4) Sharm el
 
Sheikh, and (5) the Aswan group: Kom Ombo, Darawo an- Nasr City.
 

B. Perceived Problem
 

The project seeks to address two problems: (1) the need to
 
provide w/ww services to meet growing demand throughout the
 
country; and (2) the need for policy reform to ensure autonomy of
 
local institutions and sustainability of existing and new w/ww
 
infrastructure.
 

A recent census indicates that 76 percent of Egypt's
 
population lives outside Greater Cairo and Alexandria. The
 
governorates, NOPWASD and the Suez Canal Authority are responsible
 
for improving the w/ww services to this population with about 26
 
percent of the sector budget. Therefore, roughly 3/4 of the people

receive the benefits of 1/4 of the G0E budget for the sector.
 

NOPWASD has a backlog of 200 secondary cities that have
 
requested NOPWASD assistance to construct new w/ww treatment
 
facilities and networks or to expand and rehabilitate existing

facilities. NOPWASD is trying to address top priority needs
 
through their centrally funded budget and from international
 
donors, but institutional weaknesses compound its problems.
 

Despite considerable institutional strengthening efforts, the
 
sustainability of USAID's future investments in the w/ww sector are
 
jeopardized by inappropriate policies and institutional
 
arrangements caused by overly centralized GOE contcol and lack of
 
budgetary resources. Weaknesses in the GOE w/ww sector are evident
 
in the local entities which operate, manage and maintain the w/ww

facilities. Contingent upon serious government efforts at policy

reform in the sector which shall be established during project

development, the proposed project shall develop a sustainable new
 
generation of water and wastewater projects in secondary cities
 
(populations 20,000 - 650,000) of Egypt which can serve as models 
for more generalized institutional reform within the sector. 
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C. Conformity With The GOE'S Development Strater
 

To achieve its goals of increased productivity and an improved
 
standard of living for its citizens, the Government of Egypt (GOE)
 
has embarked on a major economic reform program designed to
 
stabilize its economy, remove distortions, and give a newfound
 
impetus to the private sector as a central element in its growth
 
strategy. This project will address sector policy and
 
institutional constraints which negatively impact on sustainable
 
economic g:-owth in Egypt. Along with economic reforms, the GOE has
 
developed a new environmental action plan and is currently
 
strengthening its environmental laws. Activities funded under the
 
Secondary Cities Project will contribute to a cleaner environment
 
through improved treatment of wastewater. This will result in
 
lower morbidity and mortality for the 1.25 million beneficiaries in
 
the proposed cities.
 

The GOE has recognized the importance of providing potable
 
water and sanitary drainage to the Egyptian economy. With growing
 
population demands, the GOE's national investment for these
 
services is currently budgeted at LE 7.9 billion for the entire
 
country for the period 1992-1997.
 

The epidemiological linkages between the diseases in a
 
community and the level of sanitation prevalent in the area has
 
been well-documented. Numerous reports, commissioned by the World
 
Bank, WHO and other UN agencies, have discussed the worldwide
 
impacts of inadequate or impure water supplies and unsanitary
 
sewage disposal practices on public health.
 

In Egypt, extensive research into w/ww borne diseases has been
 
conducted by the US Naval Medical Research Unit and the Ministry Of
 
Health. These studies indicate that diseases such as cholera and
 
typhoid fever, are communicated to the general Egyptian population
 
through contact with improperly treated water or by unsanitary
 
disposal of sewage. Accurate information regarding specific health
 
conditions in the selected cities has not been located. However,
 
to varying degrees, sanitation problems resulting from improperly
 
treated water and sewage exist in all the selectedl cites.
 

NOPWASD has sought USAID assistance for the secondary cities,
 
and the governorates identified in this PP have agreed, in
 
principle, to establish independent utility operations. Using the
 
Alexandria Wastewater project as a model, each secondary city has
 
agreed to begin the evolution of its local w/ww entity into an
 
independent body. The new organizations will be capable of
 
retaining revenue, adjusting staff size, and modifying tariffs with
 
the goal of achieving sustainability. To accomplish this goal, TA
 
will assist each of the project cities in the development of an
 
action plan. An approved action plan will be a precondition for
 
detailed design at each site. To date, the GOE has not been able
 
to effect structural changes needed to ensure that existing and
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future systems are adequately operated and maintained.
 
Nonetheless, the Mission believes that the Egyptian people are able
 
and willing to pay if the w/ww organizations provide service
 
efficiently.
 

Recent data shows that the population of the secondary cities
 
is growing faster than that of Cairo and Alexandria. In response,
 
the latest GOE Five Year Plan (1992-1997) proposes to provide LE
 
4billion for w/ww activities in the secondary cities. Budgetary

limitations preclude financing all of the proposed investments in
 
the plan.
 

D. Relationship TO USAID Strategy/Policies, And Similar Projects
 

The January 1994 Agency-wide "Strategies for Sustainable
 
Development", characterizes sustainable development as:
 

"... economic and social growth that does not exhaust the
 
resources of a host country; that respects and safeguards
 
the economic, cultural, and natural environment; that
 
creates many incomes and chains of enterprises; that is
 
nurtured by an enabling policy environment; and that
 
builds indigenous institutions that involve and empower

the citizenry. Development is "sustainable" when it
 
permanently enhances the capacity of a society to improve

its quality of life. Sustainable development enlarges
 
the range of freedom and opportunity, not only day to day
 
but generation to generation." (Page 4)
 

The Mission's Country Program Strategy for FY 1992-1996, dated
 
May 1992, is consistent with and reinforces the overall objectives

of sustainable development as well as the four major areas of
 
focus, i.e., protecting the environment, building democracy,

stabilizing world population growth and protecting human health,

and encouraging broad-based economic growth. The primary goal of
 
the Mission's strategy is the enhancement of Egypt's role as a
 
model of stability, democracy, free markets, and prosperity in the
 
region. A comprehensive approach to the political and economic
 
development of Egypt is essential to achieve the program goal. The
 
three program sub-goals are: increased economic growth; enhanced
 
human resource productivity and quality of life; and strengthened

democratic systems.
 

To accomplish these sub-goals, the Mission is placing greater

emphasis on economic policy reform through policy-based programs

and major infrastructure projects. Specific emphasis is being

placed on policy constraints in those infrastructure sectors such
 
as water and wastewater as well as power and telecommunications
 
where we have made, and will continue to make, major investments.
 
Over the past 15 years, USAID has invested approximately $2.2
 
billion in Egypt to help people in urban and rural areas have
 
better access to potable water and sewerage services. These USAID
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funded projects contribute to USAID/Cairo's 1992-96 Water and
 
Wastewater Sector Strategy by increasing access to, and efficiency
 
and reliability of, public utilities in urban areas. 

Provision of such assistance is commensurate with 
following Mission strategic objectives (S.O.): 

the 

S.0.6. Providing increased access to, efficiency and 
reliability of public utilities in urban target
 
areas
 

S.0.7. Adoption of water and air protection practices
 

Under S.O.6, this project supports Program Outcome (P.O.) 6.3
 
for the increased number of w/ww facilities and P.O. 6.4. which
 
supports increased GOE management capacity. Under S.O.7, it
 
supports P.O. 7.1 of environmental policy and institutional reform,
 
P.O. 7.2 of increased use of protection and conservation
 
technologies, and PO 7.3 increased treatment of wastewater.
 

E. Other Donor Involvement In The Sector
 

Although many donors are active in Egypt's water and
 
wastewater sector, only the Danish and Dutch are involved in
 
institutional reform and the provision of infrastructure. The
 
Germans, Swedish and Italians are involved in four cities, not
 
included in this project, primarily with system rehabilitation or
 
construction. The World Bank has a small program to establish
 
three private water companies in the Delta of Egypt. Another World
 
Bank sponsored program involving tourism development on the Red Sea
 
includes water and wastewater components.
 

In addition to the ongoing physical interventions in country,
 
the World Bank undertook an extensive study of the entire water and
 
wastewater sectors 1993. The report assesses in detail sector
 
performance and constraints as well as elaborates a program for
 
sector reform. For purposes of considering any future investments
 
in the sector, key recommendations from the report stress the need
 
for extensive feasibility study which ensures technical soundness,
 
economic justification and environmental acceptability.
 
Additionally, institutional analysis/strengthening and financial
 
assessment are strongly recommended to be included as an integral
 
part of any project.
 

The Danish (DANIDA) have activities in the governorates of
 
Qena and Aswan. Since the Aswan Group is where planned activities
 
will be undertaken, USAID and DANIDA had a special meeting in July
 
1994 to discuss coordination of activities. At the meeting, it
 
became clear that DANIDA has a very similar policy reform agenda to
 
that of USAID's. In Aswan, DANIDA is finishing a water and
 
wastewater infrastructure project and been actively pursuing
 
institutional reform. Presently, a draft Presidential decree which
 
provides the enabling framework for the establishment of an
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independent company is being discussed. A proposal is being

considered for future assistance to implement the reforms described
 
in the decree. The possibility of furthering DANIDA's reform
 
initiatives was discussed as a strong possibility. DR/UAD has
 
agreed to work closely with DANIDA to ensure that there are no
 
coordination problems and duplication of effort.
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CHAPTER III
 

PROJECT DESCRIPTION
 

A. Project Goal and Purpose
 

The goal of the Secondary Cities Project is to provide a
 
sustainable foundation for improved health and living conditions
 
for the Egyptian people in urban centers. Its purpose is to expand
 
and develop sustainable, replicable, water/wastewater facilities in
 
selected urban population centers of Egypt. The project is
 
consistent with the Mission's country program goals of increased
 
economic growth, enhanced human resource productivity and improved
 
quality of life for the people of Egypt. To encourage economic
 
growth, emphasis is being placed on economic policy reform through
 
policy based programs focussed on major infrastructure projects.
 

B. End of Project Status
 

At the end of this project (FY2004), it is expected that the
 
following will be accomplished:
 

1. Infrastructure constructed, operated and maintained at
 
design capacity in five project sites (seven cities): Increased
 
wastewater treatment and/or water supply coverage will be provided
 
to the cities of Mansoura, Nuweiba, Sharm El Sheikh, Luxor, and the
 
Aswan Group (Nasr City/Kom Ombo/Darawo City). Increased coverage
 
will be in the form of constructing new facilities and/or
 
rehabilitation of existing facilities. The constructed facilities
 
will be technically and environmentally sound. The infrastructure
 
will constitute a least cost solution to the water/wastewater needs
 
of the target beneficiaries and be based on realistic demand
 
projections and design parameters. Safe water and adequate
 
sewerage systems will be provided for the project's 647,000
 
beneficiaries. Plant level O&M improvements will result in
 
decreased plant down time, equipment repairs and fuel costs.
 
Systems for leak detection/repair and waste reduction will be
 
installed and functioning to ensure that the infrastructure 
provided is adequately maintained. 

2. Entities responsible for operation and maintenance of 
water/wastewater systems in five project sites (seven selected 
cities) operating autonomously: As a result of institutional and
 
policy reforms, autonomous institutional frameworks shall be in
 
place permitting the creation of sustainable, financially viable
 
entities capable of efficiently operating and maintaining
 
infrastructure provided. Autonomous utility operation will be
 
achieved through an array of differing institutional arrangements.
 
With autonomy achieved, national and local level constraints to
 
efficient operation and maintenance will be significantly reduced.
 
A favorable policy climate will lessen dependence on national
 
government agencies and permit improved resource allocation. Local
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entities will be enabled to make investment and borrowing

decisions, select, remunerate, develop, and promote personnel

unencumbered by existing civil service regulations, and charge

agreed upon rates to recover operation and maintenance costs.
 
Consequently, adequate incentives for appropriate cost effective
 
projects will be in place to promote efficient operation and
 
financial viability of the operation.
 

C. Project Outputs
 

The activities proposed to accomplish the purpose of this
 
project include the provision of water and/or wastewater treatment
 
facilities to each of the project cities, selective rehabilitation
 
and expansion of the water distribution and wastewater collection
 
systems, and institutional reform to achieve long term
 
sustainability and financial viability of the entities responsible

for operation and maintenance of the infrastructure provided.
 

1. Environmentally sound water and wastewater infrastructure
 
constructed and functioning: By FY2004, water/wastewater systems

will be designed, constructed, an. operating in Mansoura, Nuweiba,
 
Sharm El Sheikh, Luxor, Darawo, Nasr City, and Kom Ombo. A
 
discussion of the infrastructure is provided in Chapter 4 of Volume
 
II. Tables attached to the summary of the technical analysis,
 
summarizes the nature of the infrastructure by location and
 
magnitude.
 

2. Sustainable institutional framework established: To ensure
 
the long term sustainability of the project's investment, all the
 
necessary administrative and structural reforms to achieve
 
institutional autonomy will occur by FY2004. To develop the
 
necessary sustainable framework, the GOE will need to address the
 
following issues in the context of implementing reforms: authority,
 
asset ownership, political acceptability, community responsiveness,
 
organizational structure and systems, quality of service, GOE laws,
 
and rate of cost recovery. Reforms are expected to include the
 
removal of all legal impediments inhibiting institutional autonomy,

decentralized authority for tariff rate determination, and the
 
operation of restructured administrative, financial, and personnel
 
systems of water/wastewater entities. A comprehensive and
 
consistent framework of laws and policies ensuring sustainability

will be in place. Organizational disciplines relating to efficient
 
management of a utility (i.e. management, personnel, financial,
 
information and related others) will have been reconfigured to
 
accommodate institutional autonomy.
 

3. Financial viability achieved: To recover 100% of recurring
 
costs, prices will be rationalized and subsidies are envisioned to
 
be discontinued by FY2004. The entities will have the ability to
 
raise and retain enough financial resources to perform services
 
efficiently. The entities will have adequate management systems to
 
increase revenue collection. Cost accounting mechanisms will be in
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place at each governorate which will separate budget, identify
 
income and expenses of water and wastewater services, accurately
 
project O&M costs, and monitor w/ww accounts on a regular basis.
 
With the collaboration of NOPWASD, the Ministries of Housing and
 
Reconstruction and the full participation of the governorates, an
 
equitable tariff structure will be developed. Systems will be
 
devised to estimate water consumption by unmetered individual
 
households; for those large consumers served by meters, an
 
efficient system of meter installation and repair will be
 
instituted; a cost-effective system of billing and collection of
 
tariffs will be in place.
 

D. Prolect Inputs To achieve institutional reform and provide the
 
needed w/ww infrastructure, technical assistance for institutional
 
development, engineering design, construction management, and
 
construction interventions are required. Institutional technical
 
assistance w:.ll lead to the development of governorate-based action
 
plans which define the GOE's commitment to implement institutional
 
reform in each local utility agency. Institutional strengthening
 
activities beyond development of action plans, will include
 
training and assistance to update the day-to-day operation of the
 
utility operation. Detailed engineering design will be provided to
 
form the basis for new system construction and/or rehabilitation.
 
Extensive w/ww systems construction will occur. Construction
 
supervision will be provided to manage and oversee all aspects of
 
construction activities. Technical assistance will also support
 
the operation and maintenance of the newly constructed facilities.
 

1. Institutional support: The project will provide technical
 
assistance to assess the organizational needs of the entities
 
responsible for the operation and maintenance of the infrastructure
 
provided. Working collaboratively with the governorates, local
 
level stakeholders and NOPWASD, TA will design and implement action
 
plans to carry out central and local level government reforms.
 
Technical expertise and training will be provided in all areas
 
critical to the operation and maintenance of a utility: technical,
 
accounting, inventory control, O&M, personnel policy, management
 
information systems, procurement and administration. Financial
 
systems will be developed and installed to verify and ensure
 
financial viability. Management capabilities will be strengthened
 
through the design and implementation of a comprehensive training
 
program, computer systems modernization, and administrative systems
 
upgrades.
 

Agendas of required reforms and tariff increases will be
 
defined for each city in individual action plans. Each action plan
 
will lay out an agreed-upon schedule by which the GOE agrees to
 
implement the reforms and tariff increases. Funds are released for
 
construction only if GOE performance meets an agreed upon
 
benchmark.
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2. Engineering Design/Construction Management: Detailed
 
engineering designs of the 
w/ww systems are considered to be

relatively straightforward and all utility system designs should be
 
completed within two years. Construction management services are
 
needed to manage and oversee all construction activities. The
 
construction management services will be provided 
over the
 
construction period and the O&M phase.
 

3. Construction: The largest portion of project funds will be
 
for construction. Included under construction are pipeline

rehabilitation and installation, construction and rehabilitation of
 
pump stations and treatment plants. Initiation f construction
 
will be contingent on GOE performance as measured against each
 
city's action plan and the conditionality specified by USAID.
 

4. Prolect Audit and Evaluation: Project evaluations will be
 
performed in the fourth year of project implementation and at the

conclusion of the project. NOPWASD's contracting capability

assessment will expire early in 1995 and will be updated at that
 
time.
 

5. Contingency: Funds totalling approximately 9.5% of the

construction line 
item will be allocated for contingencies.

Contingency allowances will be budgeted for each year of project

implementation.
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CHAPTER IV
 

COST ESTIMATES AND FINANCIAL PLAN
 

A. Prolect Cost Estimates
 

B. Financial Plan
 

1. Assessment of NOPWASD Contracting Capabilities
 

NOPWASD is the proposed GOE implementing agency for the
 
Provincial Cities and Canal Cities Projects and will serve in the
 
same capacity for the implementation of this project.
 

NOPWASD's host country contracting capabilities certification
 
will be expired in January 1995. Actions to renew the
 
certification have begun to ensure that NOPWASD is recertified
 
prior to the expiration date of the current certification.
 

2. Audit, Assessment Ane Evaluation
 

A project mid-term evaluation will be performed after four
 
years, and a final evaluation will be performed in the tenth year
 
of the project. Assessments of host country implementing agency
 
are planned to be performed during the first, fourth, seventh and
 
tenth year of the project life.
 

Costs were not escalated based on regular factor since the
 
volume and type of activities vary from a project stage to another.
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CHAPTER V
 

IMPLEMENTATION PLAN
 

A. Project Approach
 

1. Project Concept:
 

To address the need for basic water 
 and wastewater
 
infrastructure and to provide a framework for system

sustainability, the Secondary Cities Project proposes to establish
 
replicable models of water and wastewater utilities across a broad
 
range of Egyptian geographic and socio-economic settings. In
 
exchange for GOE progress in instituting policy reform permitting

sustainable operation of these utilities, USAID will 
agree to
 
provide assistance in constructing environmentally, technically

sound w/ww infrastructure.
 

2. Target Group:
 

A key feature of the Secondary Cities Project is to focus
 
attention on the smaller cities of Egypt, 
on populations which
 
represent a broad socio-economic and geographic range. Five
 
locations, comprising seven cities, have been selected:
 

a. Delta Zone: Mansoura, the capital of Dakahliya

governorate on the Nile delta is a prosperous commercial city with
 
a population of more than 500,000. Here, as 
elsewhere on the
 
delta, a combination 
of saltwater intrusion and uncontrolled
 
discharge of urban sewage and industrial waste has raised the

groundwater table and threatens to 
contaminate the urban water
 
supply.
 

b. Sinai Zone: 
 In the South Sinai cities of Nuweiba and
 
Sharm El Sheikh, wastewater generation is growing faster than the
 
ability to provide treatmenu and threatens the coral reefs and the
 
tourism it supports. Also, the scarcity of potable water will
 
eventually constrain the growth of tourism in South Sinai, the core
 
of the region's economic development.
 

c. Upper Egypt Zone: Luxor in Upper Egypt is a
 
prosperous 
tourist center but its water system infrastructure is
 
aging and in generally poor condition. Its wastewater treatment
 
capacity is well below what is required. Because Luxor is in the
 
desert, it is an excellent location to introduce stabilization pond

technology on a broad scale.
 

The three cities of the Aswan Group (consisting of Nasr,

Darawo, and Kom Ombo) are located in the desert and are very poor.

Because they are near to each other, the three cities will provide
 
an opportunity to introduce a regional approach to water and
 
wastewater development. The governorate is especially progressive
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in recognizing the need for policy reform as evidenced by its 

ongoing work with DANIDA. 

3. Implementation Approach: 

Prefeasibility analysis revealed that the actual 
institutional, financial, economic, and social framework to ensure
 
the project's long term sustainability can only be realistically
 
developed during project implementation. The sustainability of the
 
physical systems installed under the proposed project is not
 
possible without the implementation of needed reforms and the
 
expansion of the institutional capacity of the municipal
 
organizations responsible for managing, operating and maintaining
 
these facilities. Agendas of required reforms and tariff increases
 
will be defined for each city in individual action plans. Each
 
action plan will lay out an agreed-upon schedule by which the GOE
 
agrees to implement the reforms and tariff increases. Funds are
 
released for construction only if GOE performance meets an agreed
 
upon benchmark. The implementation approach proposes to utilize
 
the Fixed Amount Reimbursable (FAR) method of financing, direct and
 
host country contracting to implement the project following a very
 
rigorous sequence of activities.
 

Engineering design/construction management, environmental
 
assessments, and institutional support are activit4es that will be
 
awarded under AID direct contracting arrangements and directly
 
managed by DR/UAD project management. All construction activities
 
will be awarded using host country contracting and Fixed Amount
 
Reimbursement (FAR) funding mechanisms. With the exception of
 
Sharm El Sheikh, construction for water and wastewater systems
 
needs in all target groups is included in the project. While
 
engineering design and institutional TA will be provided to support
 
water system expansion in Sharm El Sheikh, it should be noted that
 
water construction for Sharm El Sheikh is not included as part of
 
the project's current activities.
 

All construction will be tendered by NOPWASD, an arm of the
 
MHPU. Construction of the major works will be done by US
 
contractors. Smaller pipeline work and other minor construction
 
activities will be handled through the FAR mechanism. All
 
construction will be overseen by a US construction management
 
contractor.
 

Well in advance of the major TA effort will be the initiation
 
of the EA of the candidates cities under the project. The EA will
 
be a relatively short activity and will be contracted through the
 
Indefinite Quantity Contracc (IQC) mechanism. The assessments will
 
address the site-specific environmental issues broadly identified
 
in the Project Paper. This work will take four months and is
 
essential to complete before engineering design work may begin.
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Upon project obligation, two scopes of work will be developed

and advertised soliciting consultants to undertake institutional
 
strengthening (technical assistance) and engineering

design/construction management contracts. At the same time, AID
 
staff will begin the process of sensitizing project counterparts to
 
project mechanics. Of prime importance is the explanation of
 
project conditionality.
 

The first major activity of the institutional strengthening TA
 
consultant will be to work with each of the governorates to assess
 
the counterpart organizations and develop an action plan. In
 
collaboration with the GOE, a detailed study will be undertaken to
 
identify the specific steps needed toward reform. Institutional
 
constraints stemming from overlapping authorities, weak management
 
structure, poor internal controls, training needs, technical
 
expertise and contracting capabilities will be fully assessed and
 
institutional strengthening activities fully defined.
 

Once the organizational needs are assessed, an action plan for
 
.7eform will be designed and implemented for each governorate. The
 
institutional TA will work with the central, governorate and local
 
levels of government to ensure successful implementation of the
 
reform process. TA shall also work with local participants in the
 
design and implementation of action plan based reforms. This would
 
include work with local PVOs, health officials at local hospitals

and any other potential stakeholders to ensure that local
 
communities are fully involved in the success of the project.
 

The action plan represents the official policy of the GOE and
 
will demonstrate GOE willingness to reform. It will provide a
 
schedule of activities and benchmarks the utility must undertake to
 
achieve cost recovery and institutional autonomy. The basis of the
 
action plan is consultant-generated cost of service data which will
 
then be used to negotiate a series of reform measures and tariff
 
increases. While most of the Secondary Cities in comparative terms
 
are recovering a greater percentage of the recurrent expenses for
 
water and wastewater services, further steps must be taken to
 
recover 100%.
 

It is proposed that as part of the TA effort in each
 
Secondary City an action plan be required to show how the city

plans to increase tariffs to meet 100% of its recurrent costs for
 
w/ww operations. Part of the action plan (AP) will include a
 
measurable benchmark indicative of GOE commitment to cost recovery.

The construction will begin only upon achieving the agreed upon

benchmarks. The AP will also identify the design of a
 
comprehensive and consistent framework of laws, policies, and
 
institutions required to achieve institutional autonomy.

Development of an AP will be done during the first six months of
 
the institutional contractor's time in country. The specifics of
 
the reforms and the time required to make measurable progress in
 
implementing the reforms will be defined in each action plan.
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Once action plans are designed and agreed upon, different
 
institutional arrangements will be undertaken to achieve the agreed
 
upon reforms. Institutional strengthening activities will assist
 
the GOE in strengthening its existing organization and reformed
 
organizations once defined. This could include modernizing
 
management, technical and administrative systems in such fields as:
 
personnel policies and procedures, training, procurement, payroll,
 
inventory, information systems, finance, accounting, utility O&M,
 
and all other specialized technical disciplines as required to
 
achieve the needed reforms.
 

Other TA activities include a consumer education program,
 
network improvements, a study of private sector absorptive capacity
 
in handling FAR procurement, and updating host country contracting
 
assessments for NOPWASD. A comprehensive program of consumer
 
education to improve public awareness, to promote conservation, and
 
to control waste will be developed, field tested and adopted; and
 
a permanent mechanism to interact and coordinate these activities
 
with other public/private agencies will be installed. A system of
 
water/wastewater leak detection and rerairs will be instituted. A
 
system of network expansion to extend water and wastewater
 
services, including the possibility of extending credit for hook-up
 
services, will be established. The feasibility of limiting all FAR
 
projects to the private sector shall be examined in the context of
 
private sector absorptive capacity and availability of local
 
expertise. Engineering design will include further economic study
 
to economically justify the selection of the proposed interventions
 
in the selected cities. NOPWASD will require recertification to
 
conduct host country construction contracting.
 

With the arrival of the ED/CMC team in June 1995, work will
 
begin at once on the design of each municipal utility system. At
 
the same time, ISC team will begin on defining individual action
 
plans enumerating the reforms that must be undertaken to achieve
 
full cost recovery and institutional autonomy in each city. The
 
action plans will be completed by Dec. 1995 and be endorsed by both
 
the GOE and USAID.
 

By May 1996, it should be clear whether the GOE, at the local
 
level as well as centrally, has made progress. (Typical measures
 
of progress include a tariff increase, the passage of enabling
 
legislation, or a labor force readjustment.) Tendering for
 
construction will begin only when it is determined that there has
 
been progress, as defined in the USAID-GOE endorsed action plan.
 
Ideally, tendering for construction should begin mid-1996, and
 
construction should start within one year. As each city will be
 
tendered independently, construction at all sites could take place
 
simultaneously. Realistically, it is expected that progress in
 
implementing action plans will vary, and construction will
 
therefore parallel the pace of policy reform. It should be noted,
 
however, that once construction begins there is no further project
 
conditionality regarding construction.
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Upon completion of engineering design and the start of
 
construction, approximately two and a half to three years after
 
project obligation, technical assistance will focus exclusively on
 
institutional strengthening activities typically including
 
training, financial management and accounting, computerization, O&M
 
training and inventory management.
 

Upon completion of construction works and up to three years
 
afterward, training will be provided to the w/ww staff in the
 
selected cities. Training will focus on operating and maintaining
 
the newly provided facilities. The last year of the project
 
represents reduced assistance and a six month period for final
 
evaluation and project closeout. The USAID role at this time will
 
parallel the pattern established under the Alexandria, Cairo,
 
Provincial Cities and Canal Cities projects.
 

Shortly after the consultant arrives in the governorate, work
 
will begin in enhancing the skills of the local staff. Courses and
 
on-the-job training will be provided in areas of finance,
 
administration, computerization, inventory control and operations
 
and maintenance. This work will continue until the PACD.
 

Concurrent with the provision of institutional support for
 
governorate staff, the engineering consultant will begin detailed
 
design of the proposed utility system intervention. Two years are
 
allowed for the completion of the designs.
 

Construction will be contingent upon progress toward autonomy

and self sustainabilty, measured against the negotiated Action
 
Plan. The exact terms and conditions for each governorate will be
 
determined once the consultancy is in process.
 

On-the-job training will be provided during construction by

the construction contractor. This element of the assistance will
 
focus on operating and maintaining the newly-constructed systems.

On the job training will continue for three years after
 
construction.
 

B. Management and Administrative Arrangements
 

1. GOE Project Management Responsibilities:
 

The governorates and NOPWASD will be the two GOE entities
 
responsible for the implementation of the proposed project.
 
Governorate involvement, at least at this time, is limited to
 
operating and maintaining the utility agency once the facility is
 
constructed. This includes all matters related to billing,
 
staffing and on-going training. The governorates are also the
 
recipients of the major portion of the technical assistance geared
 
to strengthening local capabilities and engaging the local
 
communities, (i.e. the institutional development component of the
 
project). In this area, the governorates will be supported by an
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American consultant. Based on long-standing Mission and GOE
 
practice, the governorates have no involvement in the construction
 
process itself.
 

USAID's current portfolio of projects with NOPWASD (Provincial
 
Cities and Canal Cities) had initially experienced delays as a
 
result of slow decision making within NOPWASD. USAID explored
 
alternative implementation arrangements but concluded that NOPWASD
 
was the only reasonable choice to implement the construction
 
component of this project. Several modifications to NOPWASD
 
project management and implementation arrangements have been
 
recently introduced to avoid problems experienced previously. For
 
example, GOE counterpart funds for the Canal Cities Project have
 
now been provided on time and in the correct amount. Furthermore,
 
construction site management has been exceptional and has
 
successfully advanced project implementation. Overall, NOPWASD
 
administers a current portfolio of 600 construction contracts
 
throughout the country, providing extra support to donor funded
 
projects as required.
 

To reinforce the importance of focussed attention on the
 
Secondary Cities Project, it is proposed, in the form of a
 
condition precedent, that NOPWASD establish a Project
 
Implementation Unit specifically to implement the proposed project.
 
The unit will be staffed with qualified personnel representing all
 
of NOPWASD's concerns, properly equipped and delegated sufficient
 
authority to implement the project. The unit will be directly
 
responsible to the Chairman, and its actions (as far as legally
 
possible) will not be subjected to the review and approval of
 
various committees within NOPWASD. In addition, again, in the form
 
of a condition precedent, a Project Steering Committee will be
 
established to monitor project progress. At a minimum, the Project
 
Steering Committee will include a representative of each of the
 
involved governorates, NOPWASD's chairman, a representative of the
 
Ministry of Housing and Public Utilities, the Ministry of
 
Reconstruction and Development and any such other representatives
 
the GOE deems appropriate for successful implementation of the
 
project. The role of the Project Steering Committee is to work
 
with the institutional contractor to provide any necessary
 
guidance and resolve problems during implementation.
 

2. USAID Project Management:
 

The Office of Urban Administration and Development (UAD) in
 
the Development Resources (DR) Directorate will be responsible for
 
monitoring project activities on behalf of AID. A U.S. direct hire
 
employee will be assigned as project officer with support from a
 
full time FSN engineer. The UAD Office Director will also monitor
 
project progress, and the DR Associate Director will provide needed
 
guidance and support to the UAD team as required. In addition, up
 
to three additional FSN engineers will be assigned to the project
 
once construction begins. Also, approximately 25 percent of the
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time of a direct hire U.S. engineer assigned to the DR/Office of
 
Engineering (DR/ENG) is expected to be devoted to the project. The
 
project plans, project reports, contractor reports, financial
 
reports, consultations with NOPWASD and governorate water and
 
wastewater department heads and other GOE officials, site visits
 
and evaluations will be the Project Officer's tools for monitoring

project activities. A monitoring checklist detailing

responsibilities will be developed by the Project Officer in the
 
earliest stages of implementation. UAD will seek the support and
 
assistance of others such as the legal, contracting and financial
 
offices within USAID as necessary.
 

While preliminary estimates indicate that there will be a
 
significant volume of host country and FAR contracting, previous

experience in other USAID w/ww projects indicates that the proposed

administrative arrangements are indeed feasible. Under the $816
 
million Cairo Sewerage II and $129 million Provincial Cities
 
Projects, numerous FAR and host country contracts have been managed
 
through similar staffing arrangements.
 

C. Procurement Plan
 

1. Contractual Mechanisms: A separate AID direct contract
 
will be awarded for the Institutional Support (IS) Services and
 
Engineering Design/Construction Management (ED/CM) Services
 
required under the project. IQC arrangements will facilitate the
 
environmental, evaluation and host country contracting assessments
 
activities. Host country contracting procedures are not considered
 
appropriate for the IS and ED/CM services because there is no
 
suitable host country agency counterpart which can provide

appropriate administrative and management support of a cost type
 
contract. However, based on previous DR/UAD experience with
 
NOPWASD for infrastructure construction, host country contracts and
 
the Fixed Amount Reimbursement method of financing shall be used.
 

a. Institutional Support Contract (ISC): The ISC
 
Contractor will assist the Governorates to develop action plans,

implement procedures, laws, regulations, training, annual business
 
plans and other institutional development tasks as required.
 

A cost-plus-award-fee, performance-based, AID Direct
 
Contract is anticipated. The success of the institutional
 
strengthening activities will be measured by the degree to which
 
the established contract outcomes are achieved using appropriate

indicators. Although measured by a mix of indicators, the focus is
 
on the outcome of the contract, i.e. the changes that occur as a
 
result of the activities conducted in the scope of work. Each
 
outcome is linked to tasks to be performed by the contractor.
 
Tasks are specific pieces of work to be carried out by the
 
contractor which, when completed, should contribute to achievement
 
of the outcome to which they are related. The contract outcomes
 
will be based on each Governorate's action plan. An award fee
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incentive mechanism will be used to reward initiative, innovation 
and effectiveness in the performance of the Contract. The 
Contractor will be assessed on a semi-annual basis according to 
criteria established in the contract. The evaluation criteria will 
relate to factors under the control of the Contractor (such as 
accomplishment of benchmark, iii the annual work plan, cost 
consciousness, communication .Xfectiveness, etc.). The Contractor 
will not be held accountabL.,.e; accomplishment of tasks when 
affected by political or other fa'tors beyond their control. 

For monitoring and evaluation of the institutional
 
strengthening component, indicators will be established for each
 
outcome under the contract. All tasks and activities planned and
 
carried out under this contract will also have established
 
indicators. For each task listed in the Statement of Work,
 
offerors will be expected to propose their recommended approaches
 
to carrying out the task and achieving the outcome to which the
 
task contributes.
 

The Contractor will provide an adequate number of
 
professionals with appropriate disciplines and skills to work with
 
the Governorates to plan and implement each reform action within
 
the agreed-upon time frame as well as to facilitate the award and
 
supervision of the construction contracts through NOPWASD.
 

The ISC contract will be incrementally funded and extend
 
for the life of project. Subject to the availability of funds,
 
AID's operational objectives and action plan content, the contract
 
may be modified to ensure successful implementation of the project.
 

As mentioned above, AID Direct Contracting procedures
 
will be used, based on Part 15 of the Federal Acquisition
 
Regulations (FAR). These procedures require the issuance of a
 
Request for Proposal (RFP) which competes offers on the basis of
 
technical and cost proposals. The RFP Technical Evaluation
 
criteria will be developed to appropriately evaluate competing
 
firms which offer strong teams as well as innovative, well
developed and realistic technical proposals.
 

The participation of disadvantaged enterprises in this
 
procurement will be encouraged in accordance with Mission policy.
 
The technical complexity, demonstrated experience and size of this
 
procurement makes it inappropriate for an 8(a) set-aside.
 

b. Engineering Design/Construction Manaqement Contract
 
(ED/CMC) The ED/CMC Contractor will assist in the design,
 
procurement, project management and supervision of the work
 
associated with the construction of the facilities to be procured
 
under the project; a cost-plus-fixed-fee, AID direct contract will
 
be awarded to a qualified U.S. Engineering firm for these services.
 
The statement of work for the ED/CMC will be based on FIDIC and AID
 
Handbook 11, Chapter 2 to permit the contractor to work closely
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with NOPWASD in the management of the host country construction
 
contracts.
 

The ED/CMC basic contract will be for deliverables, i.e.
 
the design of the water and wastewater systems for each site under
 
the project and the development of construction tendering

documents. In certain cases, particularly treatment plants,

construction activities might proceed more expeditiously under a
 
design/build contract. As each Governorate meets the CPs
 
established in their particular Action Plan, USAID will exercise
 
the option in the ED/CMC contract to begin solicitation, award and
 
supervision of the construction contracts. Preparation of
 
construction contracts should be straightforward since model
 
contracts have been developed.
 

USAID must obligate funds for construction before the
 
option in the ED/CMC contract is exercised and the construction
 
management services are initiated. Delays in meeting the CPs in a
 
particular Action Plan will also delay the exercise of the option
 
to initiate the construction management phase of the work for that
 
specific site. The ED/CMC Contractor will be expected to manage

these delays to minimize the disruption to the project and its cost
 
impact on the contract.
 

The option phases will be for levels of effort given the
 
supervisory nature of the work and the inappropriateness of
 
defining a specific deliverable. The Contractor will provide

monthly reports detailing the progress of the installations as well
 
as its own level of effort and quality control work. The cognizant

Project Officer will monitor the performance of the ED/CMC through

regular and frequent site visits and meetings as well as the
 
routine reporting requirements and voucher reviews.
 

The solicitation procedures for the ED/CMC contract will
 
be in accordance with FAR Part 36.6, entitled Architect &
 
Engineering Services. The participation of disadvantaged

enterprises in this procurement will be encouraged in accordance
 
with Mission policy. The technical complexity, demonstrated
 
experience and size of this procurement makes it inappropriate for
 
an 8(a) set-aside.
 

c. Environmental Assessment (EA) Contract: The
 
Environmental Assessments will begin soon after Project initiation
 
using a Delivery Order issued under an Indefinite Quantity Contract
 
(IQC) or Multiple User Contract ("Buy-In") through

USAID/Washington. The estimated value of the assessments coupled

with the availability of these quick-turn-around contracting
 
mechanisms makes this requirement ideal for an IQC or "Buy-in"
 
Delivery Order. Although these mechanisms are administered in
 
USAID/Washington, the Mission will have sufficient input and
 
oversight through the approval process detailed in the statement of
 
work to assure the appropriateness and quality required. It is
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expected that these assessments will be completed in time for 
design process to begin upon award of the ED/CMC contract. 

d. Construction or Desicn/Construct Contracts: The 
contracts for the main treatment facilities and large water and
 
sewer lines will be awarded and administered as host country
 
contracts with US firms through NOPWASD using normal competitive
 
bidding procedures described in AID Handbook 11, Chapter 2.
 
NOPWASD, with the assistance of the ED/CMC Contractor, will pre
qualify bidders for each procurement, conduct pre-bid conferences
 
and inspections of the respective sites for all pre-qualified
 
bidders and following submission of bids, will evaluate the bids
 
for responsiveness and for each procurement, and award the contract
 
to the lowest responsive, responsible bidder.
 

The construction work to be done to connect housing to
 
the main sewer or water lines is relatively simple and best
 
achieved through Fixed Amount Reimbursement Agreements (FTRA) with
 
NOPWASD for the services of local construction firms. USAID and
 
NOPWASD will negotiate an appropriate FARA for each locality based
 
on the local construction markets. NOPWASD will then be paid the
 
fixed amount for the completion of an agreed upon length of water
 
or sewer lines and hook-ups. The ED/CMC will also be responsible
 
for monitoring the FARA construction activities.
 

The procurement of each subproject will be tranched,
 
subject to obligation of sufficient funds under the larger project.
 
As conditionality is met by each Governorate, commitment of funds
 
shall be released to begin construction activities.
 

The construction of major facilities such as treatment
 
plants and large water and sewer lines will likely require the U.S.
 
prime construction contractors to subcontract with suitably
 
qualified US and Egyptian construction firms. The U.S. prime
 
contractor, however, will be held responsible for the quality and
 
performance of all works. Utilization of subcontracted US
 
disadvantaged enterprises will be encouraged where possible.
 

2. Mode of Contracting and Financing Procedures:
 

AID Grant funds will finance the foreign exchange and the
 
foreign exchange equivalent of local currency costs for the ISC and
 
ED/CMC contracts, environmental assessments, evaluations and audits
 
which are anticipated to be cost-reimbursable types with payment
 
paid directly by USAID/Cairo. The Project will also finance the
 
foreign exchange costs for the construction contracts and the
 
foreign exchange equivalent of local currency costs for the FARA
 
with payment being made by a USAID/Cairo Direct Letter of
 
Commitment. Funds provided by this project will be used to finance
 
host-country, firm, fixed-priced contracts between NOPWASD and U.S.
 
suppliers of construction services. All equipment and materials to
 
be financed by AID funds will comply with the standard U.S.
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source/origin rules. These implementation methods and contracting

procedures have been successfully adopted for the contracts
 
financed by AID under previous projects in the water and wastewater
 
sector. The contractors will be paid through use of Mission Direct
 
Letters of Commitment and where NOPWASD is responsible for payment,
 
LE letters of credit.
 

3. Buy America Considerations:
 

With the exception of audit and local procurement of
 
commodities and services available locally only, the source of all
 
inputs obtained under this project will be AID Geographic 000.
 
Local procurement and local currency expense will be allowable as
 
provided by AID Handbook 1, Supplement B, Chapter 18 on local cost
 
financing. Audit services will be obtained locally, but as these
 
will be professional services contracts estimated not to exceed
 
$250,000, they are eligible in accordance with Section 18Alc(4) of
 
Handbook 1B, Chapter 18. Although it is not presently known the
 
extent of minor pipeline work required, source and nationality
 
waivers will be required for construction service contracts
 
estimated to exceed $5,000,000 as set forth in Section 18Alc(5) of
 
Handbook lB. Other support commodities and services include
 
residential and office rent, utilities, temporary lodging
 
allowance, education allowance, local per diem, salaries of local
 
staff, office consumable and short-term vehicle rental. Local
 
procurement of these items is eligible in accordance with Section
 
18Alc(6) of Handbook 1B, Chapter 18.
 

D. Training Plan
 

As part of the institutional support component, the project

will fund in-country training as well as a limited amount of
 
participant (overseas) training. Implementation of training
 
activities will be through the institutional support contractor(s),

who will also be responsible for conducting training needs
 
assessments in the five sites selected (seven cities) for the
 
project: Mansoura, Nuweiba, Sharm El Sheikh, Luxor, and the Aswan
 
Group. Based on the training needs assessments for each of these
 
cities, the contractor will develop the life-of-project participant

and in-country training plans and budgets for each site.
 

From January through March 1994, a series of studies was
 
carried out that included an institutional/administrative analysis

of the organizations providing w/ww services in the cities being
 
considered for inclusion under the project. The analysis described
 
the institutional and administrative configuration of the existing
 
w/ww organizations; identified and described the current levels,
 
types, and quality of staff working in these organizations; and
 
provided estimates on the quality and numbers of staff needed to
 
operate both the existing and the expanded systems in each
 
location. The institutional analysis, however, did not assess
 
detailed training needs in every location or provide
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recommendations of the types and levels of training that would be
 
required under the project.
 

Therefore, it is not possible at this stage to identify all
 
the types of training needed or the numbers of individuals to be
 
trained under the project. However, based on the institutional and
 
administrative analysis carried out and experience under previous
 
projects in the w/ww sector, key fields of training will include
 
areas essential to the operation of a utility such as accounting,
 
inventory control, operation/maintenance (O&M), personnel policy
 
and administration, computerization, and perhaps training of
 
trainers (TOT).
 

It is anticipated that most of the training will be done in
country. However, some U.S. and possibly third-country participant
 
training will be required such as twinning programs with cities in
 
the U.S. Trainees will be drawn from a variety of occupational
 
groupings within the work force of the water and wastewater
 
organizations in the seven cities included in the project.
 

As mentioned above, one of the tasks of the institutional
 
support contractor(s) will be to conduct training needs assessments
 
of the water/wastewater organizations in the selected cities. In
 
all probability, the needs for training (and re-training) of staff
 
will vary significantly among the selected locations. Those sites
 
with more experienced and capable staff (such as Mansoura) may not
 
require as much training/re-training as those sites with less
 
experienced staff.
 

Based on the site-specific needs assessments, the
 
contractor(s) will develop training plans and budgets for both in
country and participant training. The training plans will be
 
developed in accordance with guidelines in AID Handbook 10
 
(Participant Training) and USAID Mission Order 10-1 (Participant
 
and In-Country Training) dated 2/26/92 and will include the needs
 
assessments, implementation plans, monitoring, reporting, and
 
follow-up plans, and training evaluation plans. As required by
 
Mission Order 10-1, the training plans for the different cities
 
will be approved by the Secondary Cities project committee as well
 
as DR/UAD and HRDC/ET prior to implementation and disbursement of
 
funds for training.
 

As part of the training needs assessments and training plan
 
development, the institutional support contractor(s) must assess
 
the availability of appropriate training programs in-country,
 
especially those programs offered through the Damanhour Training
 
Center. This assessment will also determine whether there is a
 
need to develop new or improved training programs at the Damanhour
 
Training Center and whether training programs will need to be
 
developed and offered at sites other than Damanhour. If the need
 
for new courses or new training sites is identified, the
 
contractor(s) must determine what curricula and training materials
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need to be developed and whether additional trainers will need to
 
be trained to provide the required courses.
 

In addition to providing appropriate personnel for

institutional support 
 activities, the institutional support

contractor(s) will need 
to provide both long-term and short-term
 
training expertise to conduct the needs assessments, develop the

training plans and budgets, and implement training activities over
 
the life of project. Short-term training specialists (expatriate

and Egyptian) will be required to assist with planning and

implementing, monitoring, reporting on, and evaluating in-country

training and in further institutionalizing training capacity in the
 
Damanhour Training Center or elsewhere.
 

Part of the institutional support funding is intended for

institutional strengthening, which 
will include the training

activities. 
 During initial stages of project implementation,

funding in support of training will be required primarily to carry

out the necessary needs assessments for the six project locations
 
and to develop life-of-project training plans and budgets. Actual
 
expenditures for participant and in-country training are not
 
expected until after completion and approval of the training plans.
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E. Implementation Schedule and Anticipated Implementation Problems:
 

1. Project Schedule:
 

As illustrated in Annex D, significant events of the
 
implementation schedule are as follows:
 

ACTIONS DATE
 

- Project Agreement signed Sep. 1994 
- Project Authorization/Obligation Sep. 1994 
- IQC for the Env. Assessment (EA) Oct. 1994 
- Host country contracting assessment (NOPWASD) Oct. 1994 
- CPs to disbursement for TA met Nov. 1994 
- Institutional Support Contract (ISC): 

CBD notice advertised Oct. 1994 
RFP issued Nov. 1994 
ISC awarded Mar. 1.995 
ISC team mobilized Jun. 1995 

- Eng. 

RFTP issued 
 Dec. 1994
 
1995
 
1995
 
1995
 
1995
 
1996
 
1996
 
1996
 
1996
 
1996
 
1997
 
1997
 
2000
 
2000
 
2004
 
2004
 
2004
 

ED/CMC awarded 
 Mar. 
ED/CMC mobilized 
 Jun. 

- EA completed 
 Mar. 
- Municipal action plans developed 
 Dec. 
- Engineering design completed 
 Apr. 
- CPs prior to construction met 
 Apr. 
- CBD notice for construction contract(s) 
 May 
- IFB issued 
 Jun. 
- Prequalify/Shortlist phase completed 
 Aug. 
- Award contract(s) 
 Feb. 
- Construction firm(s) mobilized 
 May 
- Construction completed 
 Apr. 
- Facilities specific O&M started 
 May 
- Final Project Evaluation 
 Mar. 
- Final Project Closeout 
 Jun. 
- Project Assistance Completion Date 
 Sep. 

2. 

Design/ Construction Management Contract (ED/CMC): 
CBD notice advertised 
 Nov. 1994
 

Anticipated Implementation Problems:
 

A frequent source of implementation difficulties is the lack
 
of a common agreement as to how a project is to be implemented. To
 
counter this, implementation workshops will be held on a quarterly
 
basis, early in the life of the project, moving to a semi-annual
 
basis for the balance of the life of the project. Staff in the
 
implementing agencies, others in the GOE and USAID who will play a
 
role in the implementation of the project as well as the
 
representatives of various contractors will be invited to attend.
 
These workshops, lasting one to two days, will be held at a site
 
away from the implementing agencies, USAID and the project site.
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This is essential to minimize routine work place distractions and
 
to encourage total concentration on detailed project

implementation. All costs incidental to the 
implementation

workshops have been included in the proposed financial plan.
 

F. Proposed Project Conditionality
 

In addition to standard USAID/Cairo conditions and covenants
 
relating to host country taxes, project evaluation, and
 
authorized representatives, it is currently anticipated that the
 
Grant Agreement will include the following conditions and
 
covenants:
 

1. Conditions Precedent to First Disbursement. Exc2ept as the
 
parties may otherwise agree in writing, prior to al.iy disbursement
 
or to the issuance by A.I.D. of any commitment documents under
 
the Grant Agreement, the Grantee shall furnish to A.I.D., 
in form
 
and substance satisfactory to A.I.D., evidence that adequate

staff, physical facilities and financial resources either have
 
been, or on a timely basis will be, made available to NOPWASD to
 
carry out its project implementation responsibilities.
 

2. Conditions Precedent to Disbursements for Technical
 
Assistance. Except as the parties may otherwise agree in
 
writing, prior to any disbursement or to the issuance by A.I.D.
 
of any commitment documents under the Grant Agreement for the
 
purpose of financing technical assistance, the Crantee shall
 
furnish the following to A.I.D. in form and substance
 
satisfactory to A.I.D.:
 

(a) Evidence that the Grantee has established a Project

Steering Committee which will be responsible for the identifi
cation and implementation of necessary policy reforms and which
 
consists of the Chairman of NOPWASD, the Governor (or his/her

designee) of each governorate affected by the project, a
 
representative of the Ministry of Housing and Public Utilities,

and such other members as the Grantee shall deem appropriate.
 

(b) Evidence that a Project Implementation Unit has been
 
established within NOPWASD; 
that such Unit has been, or will be,

fully staffed on a timely basis; and that such Unit has full
 
authority to make all routine decisions regarding construction
 
activities, including the award and administration of
 
construction contracts, without review or approval by any other
 
Grantee official.
 

3. Condition Precedent to Disbursements for Construction.
 
Except as the parties may otherwise agree in writing, prior to
 
any disbursement or to 
the issuance by A.I.D. of any commitment
 
documents under the Grant Agreement for the purpose of financing

the construction of any water/wastewater facility in any city,

the Grantee shall furnish the following to A.I.D. in form and
 

37
 



substance satisfactory to A.I.D.:
 

(a) An Action Plan which describes in detail the actions
 
necessary to transform the water/wastewater authority serving
 
such city into an autonomous organization with full recovery of
 
its operation and maintenance costs.
 

(b) Evidence that the Grantee has made substantial
 
progress, as determined by A.I.D., towards implementing each of
 
the actions described in the Action Plan.
 

(c) Evidence that clear title to all land necessary to
 
construct and operate such facility has been obtained
 

(d) Evidence that an Environmental Assessment has been
 
completed for such facility, together with the Grantee's
 
statement as to how the results of that Assessment will be
 
incorporated into the final design for such facility.
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4. Covenants
 

(a) Exemption from Decennial Liability. The Grantee agrees

that contractors, architects, engineers, consultants and
 
subcontractors, regardless of nationality, working on this

project shall be exempt from the application of Egyptian law
 
(Articles 651 through 654 of the Civil Code and Law No. 106 of

1976) with respect to decennial liability. This exemption shall
 
not relieve such contractors, architects, consultants or

subcontractors of their respective contractual obligations which
 
relate to their duty to exercise sound judgment, in accordance

with the standards of their respective professions, to ensure the
 
safety and fitness of the works for the purpose for which they
 
are designed and erected.
 

(b) Terms of Construction Contracts; Role of the Engineer.

Except for contracts to be financed using the Fixed Amount
 
Reimbursement method, each construction contract financed under
 
the project (i) shall be based on the "Conditions of Contract for

Works of Civil Engineering Construction", published by the

Federation International des Ingenieurs Consei" ' -NfC); (ii)

shall appoint as "the Engineer" for purposes c- I and II of

such "Conditions of Contract" the U.S. engineerin. m which
 
will provide construction design and management se. 
 es under an

A.I.D. direct contract- and (iii) shall include prov sional sum
 
arrangements and value engineering provisions acceptaole to
 
A.I.D.
 

(c) Salary Supplements and Incentives. Except as the
 
parties may otherwise agree in writing, neither Grant proceeds

nor funds derived from the Special Account may be used to pay

salary supplements or incentives to Grantee personnel under the
 
project.
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CHAPTER VI
 

MONITORING AND EVALUATION
 

A. Monitoring of Engineering Desiqn/Construction ManaQement
 
Contractor (ED/CMC):
 

NOPWASD and USAID are responsible for monitoring the
 
contractor's work. The ED/CMC team will design the
 
infrastructure improvements and then provide construction
 
management services. Monitoring will be through inspection of
 
design reports, vouchers and contents of monthly implementation
 
reports. The Project Implementation Unit (PIU) that will be
 
established within NOPWASD will be working closely with the
 
contractor during the design and construction phase. The USAID
 
Project Officer and his team will meet with the ED/CMC team
 
periodically to follow up the construction progress and resolving
 
contractual problem.
 

1. Monitoring of Construction Contractors:
 

The ED/CMC contractor will provide construction management
 
and routine supervision services to the construction contractors.
 
Problems will be identified on a timely basis and reported to
 
NOPWASD through the PIU and USAID with recommended solutions on a
 
timely basis and documented in the monthly progress report. The
 
monthly reports among other topics will compare implementation
 
progress with the project schedule. During the construction
 
period, NOPWASD, USAID, the construction contractors and the
 
ED/CMC contractor will meet frequently to solve problems and
 
evaluate the construction progress.
 

As infrastructure facilities are completed, the construction
 
contractors will prepare an operation and maintenance program for
 
the selected governorates water/wastewater employees. NOPWASD,
 
USAID and ED/CMC contractor will review and approve the training
 
program. During the implementation of the training program
 
ED/CMC contractor will be responsible for monitoring the
 
contractor's performance. USAID and NOPWASD will review progress
 
on the training activities through site visits, training reports
 
and meetings.
 

2. Monitoring by the Institutional Support Contractor
 
(ISC): One of the main tasks of the ISC is developing and
 
monitoring the action plan for policy reform(s) at each of the
 
selected cities to achieve institutional autonomy. The plan will
 
contain specific, detailed benchmarks leading to institutional
 
autonomy and self-sufficiency. The ISC will establish
 
performance indicators, baseline data and benchmarks for each
 
action plan to assess progress. These indicators will be
 
reviewed and approved by USAID and GOE. The ISC will track these
 
indicators for USAID and GOE during project implementation.
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Monitoring progress against this plan will include, but not be
 
limited to, site visits, evaluations, assessments and periodical
 
reports.
 

The ISC will also establish an internal
 
monitoring/evaluation system incorporating, but not limited to,
 
information detailed under "Objectively Verifiable Indicators"
 
and "Means Of Verification" in Annex (C): Log Frame. The ISC
 
must make sure that data is routinely and accurately collected
 
and analysis of this data is reported to USAID, NOPWASD and GOE.
 
These monitoring systems will assist in tracking progress in such
 
critical areas as institutional development and health impact.
 

It is well known that health benefits result from improved
 
quality and increased quantities of water, adequate sanitation
 
facilities, and changes in hygiene behavior. It is expected that
 
the water and wastewater interventions in the target cities in
 
Egypt will reduce the incidence of many diseases that exact a
 
heavy burden on the economy, the community, the family, and the
 
individual. These diseases include schistosomiasis, diarrhea,

intestinal parasites, hepatitis A and E, trachoma, Rift Valley

Fever, and typhoid. A project of this magnitude has the
 
possibility of dramatically improving the health status of the
 
populations served in the five target areas.
 

The Mission will request an expert group to recommend a
 
system to document the health impact of the project on families
 
living in areas served. These experts will study the morbidity

and mortality patterns in the target areas, assess the quality of
 
available data already collected on a regular basis, and
 
recommend any additional information that should be gathered.

They will be expected to outline several possible options for the
 
Mission to consider which will range from the simplest feasible
 
alternative to a complex surveillance system. A minimum
 
maintenance option should be addressed which will develop a
 
baseline and a final project evaluation of the same parameters.

The system recommended should provide enough information to
 
determine if other health interventions are needed to ensure
 
health benefits; the desirability and need for a health education
 
intervention should be addressed by the team as well. Once the
 
Mission has selected the preferred alternative, the expert

consultants will be asked to design the baseline collection
 
instrument and possibly implement it.
 

For the different aspects of the project, the ISC in
 
cooperation with USAID and GOE will develop measurable indicators
 
which will capture health and social impact of the project on
 
local communities. The indicators will be based on available
 
information or special studies and will be tracked during the
 
life of the project. The emphasis of the indicators will be to
 
capture impact on project beneficiaries.
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NOPWASD and USAID will monitor the ISC activities through
 
inspection of progress reports and frequent meetings. As the ISC
 
will be implementing numerous activities simultaneously, a
 
schedule which explicitly identifies each major task and
 
reporting deadlines will be crucial. ISC will identify problems
 
as they emerge and keep USAID informed of their status until they
 
are resolved. The ISC will also establish monitoring systems and
 
conduct special studies to track progress in achieving the
 
project's goal, purpose and outputs.
 

B. Evaluation ArranQements:
 

In addition to evaluating the health impact and reform
 
process of the project, an interim evaluation will be conducted
 
at the end of the fourth year of the project. This evaluation
 
will focus on the progress toward achieving policy reform and
 
institutional autonomy. Institutional technical assistance
 
activities will include the design and development of systems to
 
measure and verify progress toward achievement of institutional
 
autonomy.
 

The final evaluation will review progress in institutional
 
development and impact on beneficiaries in the selected cities.
 
Baseline data will be provided by the ISC. Prior to the final
 
evaluation team's arrival, USAID will contract a local consulting
 
firm for a survey of residents in the project areas to find out
 
their perception of the effect of project sponsored improvements.
 
The final evaluation team will use this information as well as
 
the baseline data collected through project monitoring systems in
 
assessing overall project impact on beneficiaries.
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CHAPTER VII
 

SUMMARIES OF ANALYSES
 

A. Summary of Institutional Analysis
 

The institutional analysis carried out during project design

performed preliminary analysis of the operation and maintenance
 
requirements of the recommended project interventions based on the
 
existing institutional arrangements in each city. The preliminary

feasibility of various institutional reform options were explored

in light of ownership, operation, and maintenance of existing and
 
future facilities.
 

The objective of the analysis was to develop for each location
 
an institutional arrangement that would support term
long

sustainability of the utility. 
The analysis defined the parameters

of long term sustainability in terms of the characteristics of a
 
well run, i.e. efficient and effective utility able to its
set 

tariffs and retain its revenues. It also examined the existing

institutional mechanisms in each location identify the
to 

institutional gap between the actual conditions and the long term
 
goal.
 

The analysis recognized that the long term goal will have to
 
be reached through a series of development steps: that several
 
paths exist to the ultimate goal of long term sustainability. It
 
defined various options to achieve O&M cost recovery, revenue
 
retention and local control over resources. These options were
 
compared based on their acceptability and likelihood of achieving

institutional results and a recommended option advanced for each
 
location.
 

Finally, the preferred option was reviewed in relation to
 
existing conditions. Remedies for addressing these constraints
 
were suggested.
 

Existing Water and Wastewater Arrangements In general,

service in the cities under consideration is provided by what the
 
January 1993 World Bank report on the sector refers to as Category

IV Organizations: governmental divisions within the organizational

structure of the local entity, with engineering departments

reporting to the markaz organization or local departments of the
 
Ministry of Housing and Public Utilities.
 

In the cities and governorates visited, specific organizations

for water supply and sanitary drainage do not exist. At the
 
governorate level the service is only one of a number of services
 
provided by the Housing Directorate. A similar situation exists at
 
the city level. There are, however, interesting variations in the
 
way each city provides water and wastewater services.
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The tables attached to Volume II, Chapter 7, are derived from
 
the analysis of the conditions in each location, present various
 
indicators of performance reviewed in the Institutional Annex. It
 
further provides an attempt at measuring the gap between the
 
existing condition of service in each location and the desired long
 
term system that achieves the ultimate goal.
 

Based on available information, comparison can be made
 
regarding the size of the "institutional gap" in each of the
 
locations under consideration. Four measurements have been used to
 
quantify the gap:
 

" 	 Degree of control or independence exhibited by the local
 
authorities in their dealings with the central government
 
in the water and wastewater sector; the more independent
 
are the local authorities the stronger the likelihood of
 
their being able to move forward.
 

" 	 Degree of cost recovery; based on the estimates of the
 
team, the ability of the local system to cover its O&M
 
costs. The smaller the jump the easier it will be to
 
achieve sustainability.
 

0 	 Staffing adequacy; the better the quality and composition 
of the staff of the location the easier the retraining. 

" 	 Management systems performance; the better the workings
 
of the existing system the smaller the required changes.
 

A review of the information presented in Table 7.1 suggests
 
the following grouping as to the size of the "institutional gap".
 

SMALLEST GAP INTERMEDIATE GAP LARGEST GAP
 

Mansoura Luxor Armant
 
Nuweiba Mahalla El Kobra Isna
 
Sharm El Sheikh Kom Ombo, Darawo,
 

and Nasr City
 

From the foregoing it is evident that the city with
 
institutional development promise in the delta is Mansoura; in the
 
Sinai, both Nuweiba and Sharm offer potential; w: .le in upper
 
Egypt, Luxor offers an opportunity for change, while Kom Ombo, Nasr
 
City, Darawo and Isna have the largest gap to close to improve
 
institutionally.
 

Detailed information and background data are presented in the
 
Institutional Annex to this report, including recommendations for
 
addressing the institutional shortfalls.
 

As a result of the preliminary institutional analysis
 
conducted in the course of the project design, it was evident that
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a rational approach to reform was needed to achieve institutional
 
autonomy. Numerous national, governorate, and local level policies

constrain the development of sustainable institutional options.

Institutional shortcomings such 
areas as existing organization,

overlapping authorities, management, accounting, training needs,

and internal control adversely impact efficient facility operation

and maintenance. Inadequate cost recovery policies and practices

continually lead to deepening government subsidy. 
The design and

development of action plans provide the enabling environment for
 
the reforms needed to achieve institutional autonomy.
 

The action plans will provide a comprehensive and consistent
 
framework of laws, policies, and institutional arrangements

required to achieve reform. Targets, dates, and means of change
 
are specified and agreed upon with USAID through the linking of

future systems expansion to the development of utilities. Reform

activities in 
the plans will address such issues as authority,

ownership of assets, ability to set personnel policies, establish
 
and modify organizational configuration, procurement of assets, and
 
cost recovery policy. As the complexity of reform requires

extensive policy research 
and data, the action plans define a

committee structure to design, move forward and build consensus

within the GOE. Accordingly, the plan represents official GOE
 
policy and demonstrates GOE willingness to reform without the prior

commitment of USAID to fund construction activities.
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B. Sunmary of Technical Analysis
 

The technical analysis assessed the existing facilities, in
 
terms of type, size, characteristics, condition, general location
 
and availability of qualified staff to operate and maintain.
 
Existing maps and aerial photographs were reviewed. The current
 
value and remaining useful life of the existing facilities were
 
examined. The feasibility of alternative water and wastewater
 
infrastructure interventions were preliminarily analyzed. The
 
type, size, characteristics, and general location of the future
 
facilities along with the level of additional environmental study
 
were identified. O&M costs, construction time, and useful life of
 
the proposed infrastructure were estimated. Probable
 
population/tourism growth rates and city Master Plan needs were
 
developed and preliminary recommendations for actual w/ww systems
 
made.
 

In undertaking the technical analysis in each location, the
 
design team reviewed available literature and reports to develop
 
background information for each city and its water and wastewater
 
systems. Using a questionnaire format, each city was visited to
 
collect more detailed information and to assess the present status
 
of facilities. The information was assembled into categories to
 
present a logical development of the facts and to form the basis
 
for reaching decisions on the most appropriate interventions, if
 
any, for the w/ww systems. As part of this development, sketches,
 
flow diagrams, maps and figures were produced to support and
 
clarify points, as required. The compiled information, assembled
 
into draft assessment reports, was reviewed. Requirements for
 
additional information, or for clarification of information, were
 
compiled, and follow-up site visits were conducted.
 

The initial locations for study included: Nuweiba, Sharm El
 
Sheikh, Luxor, Isna, Mansoura, Mahalla El Kobra, Kom Ombo, Darawo,
 
Nasr City and Hurghada. During the initial field trips to each
 
location, the various interventions that might be considered were
 
discussed with GOE officials at the governorate and city level.
 
Based on more detailed information obtained during these visits,
 
from data developed afterward, and Mission review of the proposed
 
cities, Armant, Isna, Sharm El Sheikh (physical construction of
 
water facilities), Mahalla El Kobra and Hurghada were dropped from
 
the list of Secondary Cities. This technical analyses therefore,
 
focuses on the cities which were proposed to be included in the
 
project.
 

The attached tables illustrate the type of intervention and
 
the level of funding needed for each city.
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C. Summary of Environmental Analyses
 

The Secondary Cities (SC) project is designed to expand and
 
develop sustainable w/ww systems in selected urban areas. As part

of a comprehensive analysis to determine which secondary cities
 
would be the best candidates for participation in this project,
 
environmental analyses were conducted at each site. 
These analyses

consisted of site visits, interviews with city planners and
 
engineers, questionnaires, and a review of existing w/ww treatment
 
plant monitoring data. The proposed interventions (new plant

construction or expansion of exiscing facilities) at each site are
 
different depending upon local needs and capabilities. However,

the w/ww treatment approaches which have been proposed are ones
 
with a proven successful track record in Egypt. These
 
interventions include: slow sand filtration systems; rapid sand
 
filtration systems; pond systems (stabilization lagoons, aerated
 
lagoons, oxidation ditches); trickling filters; and conventional
 
activated sludge systems. Selection of appropriate technologies
 
for each site will be highly site-specific.
 

The status of the candidate cities vary greatly by population,

climate, and geology. In the Delta region, the city of Mansoura
 
has a high population density and substantial population (over

500,000), commercial, and industrial development. This area is
 
characterized by high groundwater tables, generally impermeable

soils, cooler weather conditions, and very intense competition for
 
land. These conditions are likely to require more advanced w/ww

treatment technologies which are more energy intensive but require

less land. Treated wastewater effluent will likely have to be
 
discharged into agricultural drains since land disposal would be
 
impractical. Sludge disposal will be a significant issue at these
 
sites.
 

In the Nile River Valley, the cities are typically smaller
 
with less developed commercial and industrial sectors. The river
 
valley location is characterized by moderately permeable soils,
 
warmer, drier weather, and the close proximity of the desert.
 
While there is competition for available irrigated land, the level
 
of pressure to convert agricultural land to accommodate populations

is much lower than in the delta region because of the lower
 
populations and population densities. Darawo, Nasr City, and Kom
 
Ombo are representative of smaller (under 50,000) Nile River valley

cities; Luxor represents a larger, more developed version of this
 
category. The proximity of the desert will permit the use of more
 
land intensive wastewater treatment technologies such as
 
stabilization ponds with agricultural reuse of the treated
 
effluent. Great care must be taken to ensure that the 
numerous
 
antiquities in this area are not negatively affected by the
 
project's activities.
 

The cities of Sharm El Sheikh and Nuweiba on the Eastern
 
Coast, located on the Sinai peninsula, are small (under 50,000)
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with less developed commercial and industrial sectors. However
 
they are heavily oriented towards tourist services. Some of the
 
most spectacular coral reefs in the world are located just offshore
 
from these sites. Their locations along the coast results in
 
generally good soil drainage and warm weather. The cities are
 
effectively in the desert. Sources of water are very limited which
 
impacts the daily lives of the citizens significantly.
 
Interventions in both cities will emphasize water supply (Sharm El
 
Sheikh: engineering design only) and appropriate disposal. Under
 
no circumstances will effluent be discharged into the Red Sea.
 
Instead, desert disposal with possible agricultural reuse will be
 
favored.
 

A more detailed description of the environmental issues for
 
each city is included in Volume II, Chapter 3.
 

Recommendations
 

After a review of the environmental analyses for each site,
 
the cities were given a ranking based on the anticipated impacts,
 
both positive and negative (negative meaning adverse), to the
 
environment and surrounding populations. The greater the potential
 
for introducing a negative environmental impact, the lower the
 
score. The results are summarized below:
 

Location Environmental Impact Score
 

Mansoura 6 
Mahalla 6 
Nuweiba 8 
Sharm El Sheikh 8 
Luxor 7 
Armant 9 
Isna 9 
Aswan Group * 9 

• Darawo, Nasr City, and Kom Ombo
 

Significant long-term positive environmental benefits are
 
anticipated for the proposed improvements for water supply and
 
wastewater treatment at all sites. However, the environmental
 
impacts related the Aswan group were generally seen to be less
 
significant than at other sites which resulted in higher scores.
 
Issues related to land use, effluent disposal, sludge disposal, and
 
magnitude of construction will have a greater impact in Mansoura
 
resulting in a lower score.
 

Recommended Environmental Plan of Action
 

It is the opinion of the Mission that overall impact of each
 
of the project's activities on the environment will be positive.
 
The project design will place a strong emphasis on the selection of
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environmentally sound alternatives. However, there are many

environmental issues which have not been fully addressed in the
 
existing studies or within the context of the Project Paper and
 
Technical Annexes. It is proposed that site-specific environmental
 
assessments be prepared for each selected site. The assessments
 
will address the issues identified in the project paper as well as
 
any other issues determined to be significant as a result of the
 
scoping sessions to be held in each city.
 

As soon as the US contractor for the environmental assessment
 
is selected, a scoping session will be held in each city or
 
locality to refine the Environmental Assessment Scopes of Work.
 
Scoping Sessions are mandated by USAID's environmental regulations

(22 CFR 216.6) and form an integral component to the public

participatory process. The US contractor will chair a meeting in
 
which the proposed project activities will be presented and
 
discussed. Representatives from USAID/Cairo and local, regional,

and national governing bodies as well as NGOs and interested
 
members of the public should attend. Minutes will be kept and
 
summarized in a Scoping Session Report. This report will be
 
submitted to the Bureau Environmental Coordinator for clearance.
 
All environmental issues and/or concerns which are deemed to be
 
environmentally significant will be incorporated into the
 
Environmental Assessment work plan.
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D. Summary Of Financial Analyses
 

The Financial Analysis was performed by WASH, the Secondary
 
Cities Project Consultant, in consultation with USAID'S Office of
 
Financial Management. The analysis is structured to estimate, via
 
a series of sub-analyses, the tariffs requirements to completely
 
recover the operation and maintenance (O&M) costs for the upgraded
 
and proposed facilities in each of the proposed cities.
 

Capital costs were estimated based on available data obtained
 
from NOPWASD and the facilities visited by the consultant's
 
technical team. Cost assumptions and methodology are provided
 
under the financial analysis annex.
 

Operation and maintenance (O&M) costs have been estimated as
 
a percentage of capital costs excluding institutional support
 
costs, to ensure full recovery of O&M costs of each facility. The
 
proposed O&M rate chargeable per cubic meter is based on demand
 
analysis completed by the consultant for each city.
 

Proposed rates were escalated through the useful life of each
 
sub-project and have been adjusted as needed to account for
 
inflation in O&M cost factors, demand projections, bad debts, water
 
loss, etc.
 

The proposed tariffs varied between the cities according to
 
the gaps between demand and the sub-project production capacity.
 

As O&M consists of both fixed and variable components of
 
costs, tariffs would change to the extent variable costs are
 
affected by demand fluctuations. Fixed costs will continue to be
 
increased as long as the facility is in operation and even if the
 
demand was nil. The sensitivity analysis showed that if the demand
 
declines by 20 to 50 percent of the survey projections, the
 
proposed increases in tariff levels will still be reasonable.
 

The overall reasonableness of the proposed tariffs was
 
assessed in light of the current tariffs charged to users (LE
 
0.35/M3) and the annual tariff increases which actually took place
 
during the period from 1991 to 1994 (the least annual increase was
 
21%).
 

The length of the period required to achieve partial to full
 
O&M recovery varied between the various project cities according to
 
cost and demand factors.
 

Table IV.7, Chapter IV shows that full coverage in the Aswan
 
Group may be achieved by the year 2000, in Mansoura and Luxor by
 
the year 2005, and over 50 percent coverage in other cities. The
 
study indicates that financial viability cannot be achieved without
 
major institutional change, including labor force adjustments and
 
realistic tariffs.
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Some of the assumptions based on which the cost estimates and the
 
tariff analysis were developed in the WASH report have been changed

by the Mission as follows:
 

a) 	 The Life of Project was increased from six years ending in the
 
FY 2000 to ten years ending in the FY 2004. The four
 
additional years provide institutional support for four years

ending in FY 2004 and operational support for three years

ending in FY 2003.
 

b) 	 Talkha city was excluded from USAID funding for Mansoura
 
region.
 

c) 	 Potable water construction and CMC work were excluded from
 
USAID funding for Sharm El Sheikh city.
 

d) 	 Engineering design costs, as proposed by WASH, have been
 
reduced by two thirds, of which one third was added to
 
institutional support budget to develop the action plans.
 

The above changes are not reflected in Table IV.7. However,

Mission believes that the subsequent changes in LOP and proposed

interventions have no significant impact on the conclusions reached
 
by the WASH Analysis.
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E. Summary Of Economic Analysis:
 

Preliminary economic analysis was carried out for the five
 
identified sub-projects. This involved a comparison of the
 
economic benefits and costs resulting from each sub-project.
 
Benefits of improved water systems result from: greater access to
 
potable water by households and businesses; higher quality water
 
services; and lower water production and delivery costs. The
 
benefits of wastewater system enhancements result from more
 
households and businesses being connected to wastewater systems.
 

In general, a willingness-to-pay approach was used to estimate
 
most of the economic benefits resulting from water and wastewater
 
(w/ww) system improvements. That is, demonstrated evidence of what
 
consumers actually pay for w/ww services was used to provide lower
 
bound estimates of the economic benefits they receive from such
 
services. Since w/ww tariffs are not market determined, and are
 
exceedingly low, non-tariff measures of willingness to pay have
 
been used. For example, the typical payment to water vendors by
 
families not serviced by piped water was used as a measure of the
 
benefits of providing such families with piped water, while the
 
annuitized costs of roof water tanks was used to value the benefits
 
of improved water services. Similarly, the benefit of increased
 
sewer connections was valued in terms of what un-sewered households
 
pay to have wastewater vaults emptied on a regular basis.
 

It should be kept clearly in mind that this approach to
 
economic benefit estimation is apt, for several reasons, to provide
 
a lower bound estimate of benefits. First, the quality of
 
water/waste water services supplied under the sub-projects will be
 
much higher than the services consumers are currently paying for.
 
Thus willingness to pay for the existing lower quality services is
 
a minimum estimate of willingness to pay for the higher quality
 
services to be supplied through the sub-projects. Second, the
 
proposed w/ww system improvements will likely result in a variety
 
of external benefits--such as improved health status and improved
 
working and living conditions--which accrue to individuals who are
 
not directly connected to the new systems. This may be especially
 
true in cities, such as Aswan, which do not have existing
 
wastewater systems. No attempt has been made to include estimates
 
of such benefits in the analyses summarized here due to measurement
 
difficulties.
 

The results of the preliminary economic analyses are
 
summarized below in Table E.I. There appears to be a strong
 
economic justification for the proposed sub-projects in Mansoura,
 
Sharm El Sheikh, and Nuweiba, which have economic rates of return
 
in the range of 13-18 percent, and a marginally adequate economic
 
justification for the Luxor sub-project.
 

In contrast, the Aswan group sub-project--as currently
 

designed, costed and valued--is more difficult to justify on an
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economic basis. Per beneficiary investment costs are relatively

high since Aswan is characterized by a small population, low
 
income, and the lack of any existing wastewater system

infrastructure. 
Before finally committing to this sub-project, the
 
Mission needs to better understand the economic benefits of
 
improved w/ww services there, and the feasibility of introducing

w/ww system design modifications which reduce system costs while
 
maintaining adequate supply quality.
 

Table E.1
 

Economic Internal Rate of Return for Secondary Cities
 

(in percentage)
 

City Water Waste water Combined 

Mansoura 14 11 13 

Nuweiba 26 -14 18 

Sharm El-Sheikh 18 0 15' 

Luxor 15 2 8 

Aswan Group -1 -10 -6 

Implicit in this analysis is a clear linkage between the
 
economic viability of a sub-project and its sustainability. The
 
economic analyses described above assumed a certain acceptable

level and quality of service. These can be provided by the local
 
utilities over the long run only 
if the necessary tariff,

legal/regulatory, and operational 
reforms are implemented by the
 
GOE and the local utilities themselves. In the absence of such
 
reforms, the economic returns to the proposed sub-projects will be
 
considerably reduced. This underlines the importance of the policy

reform and institutional strengthening components of the overall
 
project. USAID should make certain that adequate progress is made
 
in achieving these reforms before committing resources to the
 
actual infrastructure improvements.
 

IThe ERR estimated for the water activity in Sharm El Sheikh
 
is included for informational purposes only since the project, as
 
currently designed, 
will not fund its construction. The ERR
 
determined by the WASH team for the wastewater activity appears to
 
be significantly underestimated in light of the potentially

catastrophic impact which serious sewage disposal problems could
 
.ave on the local economy. It will be revised during the
 
engineering design process.
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Next Steps: Results of the economic analysis carried out up to now
 
are clearly preliminary. Before sub-project selection, design, and
 
costing are finalized, the economic viability of individual sub
projects should be rechecked in light of the latest available
 
information. This is especially critical for the Aswan and Sharm
 
El Sheikh sub-projects if the Mission continues to be seriously
 
interested in proceeding with them. In the coming months, the
 
results of the on-going water/wastewater sector economic assessment
 
will provide a much more comprehensive measure of the economic
 
benefits resulting from w/ww system improvements. Once these
 
results are available, they should be integrated into the sub
project economic analyses to see if the findings of the analyses
 
are significantly affected. Further study of ways to reduce w/ww
 
construction and operations costs is also needed--especially for
 
any sub-projects under serious consideration by the mission despite
 
their apparently low economic rates of return. Tt would be logical
 
to carry out these refinements of the economic analysis during the
 
engineering design phase of the project.
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F. Summary of Administrative Analysis
 

This analysis is aimed at assessing the capacity of various
 
agencies with regard to functions considered critical to the

successful implementation of the Project. Secondly, it was

designed to assess the of
adequacy the proposed implementation

arrangements given the relative 
strengths and weaknesses of
 
concerned GOE agencies.
 

1. Selection of GOE Implementing Agencies
 

GOE agencies included in the analysis are NOPWASD, the agency

within the Ministry of Housing (MOH) responsible for w/ww policy

and construction and the local governorate-based w/ww departments.

NOPWASD has served as the implementing agency for all w/ww projects

funded by USAID since 1979, with the 
exception of the projects

implemented in Cairo, Alexandria and the water projects 
in the
 
three Suez 
Canal cities. Under previous USAID-funded projects,

local w/ww departments, which are responsible for the operation and

maintenance of w/ww facilities, played virtually no 
role in the
 
design and construction of physical facilities.
 

The governorates and NOPWASD were analyzed with 
regard to
their legal authority, their management capabilities including

delegation of authority and the adequacy of managerial/supervisory

staff, their contracting capacity including award and management of
 
contracts with international firms, their financial management

including ability to resolve payment disputes and process payments

on timely basis, and their capacity to monitor, evaluate and

satisfy typical USAID reporting requirements. The results indicate
 
that there is limited or no capacity within the governorates to
 
manage large projects. The governorates played virtually no role

in the design and construction of previously constructed USAID
funded facilities. Although the local authorities have expressed

a strong desire 
to actively participate in the implementation of
 
the Secondary Cities Project, their participation will be limited
 
to involvement in the reform process and not include responsibility

for project management.
 

In March, 1994 the Ministry of Reconstruction and New
Communities (MOR) was established separately from the MOH. 
 The
 
MOR, through its implementing agency, the Sinai Development

Authority was given responsibility for all development in Sinai.

This opened the possibility that the newly formed Ministry would be

responsible for implementing a large portion of the Secondary

Cities Project. Based on written guidance received from both

Ministries, the MOR has agreed to defer to NOPWASD to implement the

Secondary Cities Project in Nuweiba and Sharm el Sheikh.
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2. Experience in the Implementation of Donor Projects
 

NOPWASD was charged with the implementation of the Canal
 
Cities Water and Wastewater Project financed by AID. It is also
 
implementing the AID-financed Provincial Cities Development and the
 
Water and Wastewater Institutional Developm~ent Projects. In
 
addition, NOPWASD has implemented projects financed by other
 
donors, primarily the French and German governments.
 

Current USAID experience in NOi4ASD's administration of the
 
Canal Cities Project's construction activities is positive.
 
NOPWASD has assigned strong staff to its Canal Cities Project
 
Implementation Unit and site engineering has proceeded smoothly.
 
Counterpart contributions are also being provided on schedule and
 
in the proper amounts. NOPWASD is currently administering more
 
than 600 on-going construction contracts throughout the country and
 
is clearly providing extra support to donor funded projects. Based
 
on this recent experience, USAID is optimistic of continued
 
positive support from NOPWASD in administering the construction
 
component of the Secondary Cities Project.
 

During previous work involving NOPWASD-administered
 
construction, there was a concern that the projects suffered for
 
lack of meaningful participation of the governorates, the ultimate
 
owners/managers of the w/ww facilities. One important reason for
 
this exclusion was their extremely limited managerial and technical
 
capacity in these areas. A major emphasis on institutional
 
development is being proposed to address these constraints in the
 
new Project. Additionally, the Secondary Cities Project was
 
designed in collaboration with the Governorates to enhance the
 
successful implementation of the Project. Finally, a series of
 
workshops aimed at expediting implementation have been planned over
 
the life of the Project.
 

3. Weaknesses
 

NOPWASD, as it exists today, is burdened with a bureaucratic
 
system in which an action on even the smallest of the task gets
 
bogged down in a complex review and approval process. All of the
 
decision making authority is centered in the position of its
 
Chairman. USAID has experienced numerous difficulties during the
 
implementation of the Canal Cities and Provincial Cities projects.
 

4. Proposed Remedies
 

If USAID does not address this issue, implementation of the
 
Secondary Cities Project will most certainly experience extensive
 
delays and face other problems. It appears, that at a minimum,
 
NOPWASD should be required to establish a small implementation unit
 
staffed with qualified personnel and with reasonable delegation of
 
authority from its Chairman. It is proposed that all of NOPWASD's
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concerns such as engineering, contracting legal, financial and
 
others be represented in the implementation unit. The
 
implementation unit should report directly to the NOPWASD Chairman.
 
The actions/decisions of the implementation unit should not be
 
subjected to the review/approval of any other official/committee of
 
NOPWASD. The establishment of 
the unit will bring focus to the
 
implementation process, and make an identifiable group accountable
 
for delays and other unresolved difficulties.
 

The establishment of a unit is, however, no guarantee that the
 
implementation will proceed smoothly and not experience 
any

difficulty. To make sure that NOPWASD is doing all it can, it is
 
proposed that a project steering committee consisting of the
 
Governors of the project cities, or their designees, the NOPWASD
 
Chairman, the Sinai Development Authority Chairman and the
 
representatives of the Ministry of Housing and Public Utilities,
 
the Ministry of Reconstruction and the Ministry of Finance be
 
established. The role of the Project Steering Committee will
 
provide overall 
guidance, monitor progress, and solve problems

during implementation. The Project Steering Committee will meet
 
periodically to review progress and resolve problems as reported by

the head of the implementation unit and the contracting personnel.

The Project Steering Committee mechanism assures local
 
participation/control. The institutional development aspects of
 
the project will get the proper attention they deserve which
 
otherwise could be ignored. 
In the process, the local authorities
 
will gain a useful experience in the implementation of large

projects. These outcomes in turn contribute, to a certain extent,

towards the attainment of another key objective of the Project,

i.e., the eventual autonomy and self-sufficiency of the local
 
utilities.
 

5. Conclusion
 

Given the existing status of NOPWASD, as discussed above, the
 
creation of an implementation unit and the Project Steering

Committee as proposed, and 
modifications to implementation
 
arrangements based on lessons learned from our previous experience,

the implementation of the Secondary Cities Project is most likely

to proceed as planned. In summary, it can be concluded that the
 
organizational and implementation arrangements proposed 
for the
 
Secondary Cities Project are reasonable, and that the Project is
 
administratively feasible.
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G) Summary of Social Soundness Analysis
 

The Secondary Cities Project focuses on, among other things,
 
improving the quality of life of the residents in the selected
 
cities. The urban scene in Egypt is that Cairo, the capital, and
 
Alexandria, the principal port, dominate the other urban cities.
 
Although the two cities represent approximately 1/4 of Egypt's
 
population, they have been receiving 3/4 of the funds allocated for
 
the W/WW sector. This domination is not only reflected in
 
population size, but also in the range and quality of services
 
available to the residents. The subject project will help in
 
reducing this inequity of W/WW services and restoring some balance
 
to Egypt's urban scene. Providing improved utility services will
 
upgrade the quality of life in these smaller cities and may reducp
 
the pressure to move to the two major population centers.
 

The selected secondary cities are being located among three
 
geographic zones; 1) The Nile Delta (Mansoura); The Upper Egypt

(Luxor and Aswan Group); and The Red Sea (Sharm El Sheikh and
 
Nuweiba). The entire population (gender neutral) of each of the
 
selected cities shall benefit either directly or indirectly form
 
the subject project. Physically measurable benefits coupled with
 
sustained economic growth are attributable to improved W/WW
 
services. Although the project is gender neutral, it recognizes
 
that on the household level, women are the prime consumers of W/WW
 
services.
 

The Secondary Cities Project as designed recognizes that its
 
success is contingent on government support and commitment to
 
policy reform in the W/WW sector, and that an understanding of the
 
local institutional set-up related to that sector is necessary;
 
hence, its framework for partnership is bilateral than multi
lateral, where interaction is seen as being mainly between the
 
project staff and the formal sector. To assure community and
 
public support, the project is formulated to be perceived by the
 
residents in the selected cities as a means of furthering their
 
well-being, improving health practices and sanitation. Appropriate
 
communication channels to approach beneficiaries in general and
 
women in particular are identified. A comprehensive communication
 
strategy will be developed during the course of implementation

without upsetting community values and customs. Communication
 
strategies will be flexible and appropriate to the community's
 
socio-economic status and value systems.
 

The GOE has shown movement toward reform which is aimed at
 
achieving sustainability in the W/WW sector. A presidential decree
 
for AGOSD was signed and publicized. The residents of the selected
 
cities have indicated a willingness to pay for O&M costs provided

that adequate services are available. The socio-economic/cultural
 
indicators such as poverty, type of activities,willingness to pay
 
and political involvement among the three zones were identified
 
during the design stage.
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For lack of information, the present analysis is a general one
 
and mostly relies on available statistical information and
 
secondary data. The need for an elaborate monitoring/evaluation
 
system and series of small impact studies to resolve this problem
 
may be required during the implementation of the project.

Accordingly, technical assistance activities will include designing
 
a monitoring/evaluation system and conducting small impact surveys
 
to develop baseline social impact data.
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ANNEX H
 

GRANTEE REQUEST FOR ASSISTANCE: 

TO BE PROVIDED PRIOR TO MISSION DIRECTOR SIGNATURE
 
OF THE PROJECT AGREEMENT 

60
 



711ii
AAI.D,2
 

SECONDARY CITIES PROJECT
 

NO# 263 - 0236
 

VOLUME H

BACKGROUND DATA AND INFORMATION 

REPORT
 

MARCH 1994
 

WASH
 



7'W\
 

TABLE OF CONTENTS
 

CPage 

1. BACKGROUND
 

1.1 Background Information .............................. 
 1.1 
1.2 Objectives of this Assignment ............................
 

2. PROCEDURES USED IN PERFORMING TASKS 

2.1 Liaison with USAID ................................. 

2.2 Contacts with GOE Offices and Agencies 

2.1 
.................... 
2.1 

2.3 Field Trips . ......................................2.1
2.4 Use of Questionnaire................................2.2

2.5 Development of Cost Information ......................... 
2.3 

3. ENVIRONMENTAL CONSIDERATIONS 

3.1 Project Consequences and Necessary Analyses ................. 
3.1 
3.1 .1 General Overview.........................3.1
 
3.1.2 Population Growth ......................... 3.2
 
3.1.3 Public Health ............................
 33
3.1.4 Environmental Consequences .................. 3.4
3.2 Issues and Preliminary Assessments ........................ 3.4

3.2.1 Appropriate Technologies.............3.4
 
3.2.2 Environmental Critera . ........... ....... 3.6

3.2.3 Preliminary Assessments of Sites ............... 3.10
 

4. TECHNICAL ANALYSIS 

4.1 Introduction......................................4.1
 
4.2 Mansoura . ...................................... .1
4.2.1 Inventory of Facilities ....................... 4.2


4.2.2 Analyses of Potential Projects .................. 4.3
4.2.3 Estimated Construction Costs .................... 4.4

4.2.4 Estimated Operating Costs .................... 4.4


4.3 Mahalla El Kobra ..... ............................. 
4.6 
4.3.1 Inventory of Facilities .............. ...... 
 4.64.3.2 Analyses of Potential Projects .................. 4.7

4.3.3 Estimated Construction Costs ............ 
 .... 4.8
4.3.4 Estimated Operating Costs ..... .... 4.8

4.4 Nuweiba. .. ........................ 
 ......... 4.10
4.4.1 Inventory of Facilities ............ .. 
 .. 4.104.4.2 Analyses of Potential Projects ................. 
4.11 

USAID/CAIRO 
DEVELOPMENT 
INFORMATION Liz 

r FNTER 



4.4.3 Estimated Construction Costs .................. 
 4.12 
4.4.4 Estimated Operting Costs 
 ................... 
 4.12 

4.5 Sharrn El Sheikh
4.5.1 Inv

.................................. 
 4.entory of Facilities...................... 
 14 
.4.14 

4.5.2 Analyses of Potential Projects ................. 4.15
 
4.5.3 Estimated Construction Costs ..................

4.5.4 Estimated Operating Costs...................4.15 

4.15
 

4.6 Luxor.......................................... 
 4.184.6.1 Inventory of Facilities ....................... 
 4.18
4.6.2 Analyses of Potential Projects ................. 4.18

4.6.3 Estimated Construction Costs .................. 
 4.19 
4.6.4 Estimated Operating Costs...................4.19
 

4.7 Armant ........................................ 
 4.214.7.1 Inventory of Facilities ...................... 
 . 4.21
4.7.2 Ar lyses of Potential Projects ................. . 4.22

4.7.3 F .imated Construction Costs .................. . 4.22

4.7.4 ..stimated Operating Costs ...................
 4.22 

4.8 Isna ........................................... 


4.9 Kom Ombo . ..................................... 


4.10 Darawo ..................................... 


4.11 

4.8.1 4.24Inventory of Facilities ...................... 
 4.24 
................. 4.244.8.2 

4.8.3 
Analyses of Potential Projects 

4.8.4 

Estimated Construction Costs .................. 4.25
Estimated Operating Costs...................4.25 

4.9.1 

4.9.2 

4.27Inventory of Facilities ...................... 
 4.27 

4.9.3 
Analyses of Potential Projects ............. 4.28 

4.9.4 

Estimated Construction Costs .................. 4.29 
Estimated Operating Costs...................4.29
 

4.10.1 
4.10.2 

4.31
Inventory of Facilities ...................... 
 . 4.31 

4.10.3 

Analyses of Potential Projects ................. . 4.32 

4.10.4 

Estimated Construction Costs .................. 4.32 
Estimated Operating Costs...................4.32
 

NasrCity.. 

4.11.1 


...................................... 
 4.34 

4.12.2 
Inventory of Facilities ...................... 4.34 

4.12.3 
Analyses of Potential Projects ................. 4.35
 

4.12.4 

Estimated Construction Projects ................ 4.35
 
Estimated Operating Costs...................4.35
 

FINANCIAL ANALYSIS 

5.1 Introduction .......................................
 
5.2 Analy Components ................................ 

5.1
 

5.3 Capital Investments, Rehabilitation Costs, and Value of Existing Facilities 
5.1 
5.2

5.4 Projected O&M Costs................................5.4
 
5.5 O&M Cost Projections - Analysis ......................... 
 5.6 
5.6 Tariff Requirements ................................. 
 5.8 



5.7 Variations in Tariff ................................. 
 5.9 
5.8 Risk Analysis .................................... 5.9
 

6. ECONOMIC ANALYSIS 

6.1 Introduction ...................................... 
 6.1 
6.2 Benefits From the Secondary Cities Project ................... 6.1
 

6.2.1 New Services ............................ 
6.1 
6.2.2 Access to More Services ..................... 6.2
 
6.2.3 Higher Quality ........................... 6.3

6.2.4 Lower Cost Production of Water ................ 6.3
 
6.2.5 Externalities . ............................. 
 6.4
6.2.6 Value of Water and Wastewater in Production ........ 6.4


6.3 Measures of Water and Wastewater Benefits and Costs ............ 6.4
 
6.3.1 Water .................................. 
 6.5 
6.3.2 Wastewater. .............................. 
6.76.3.2 Cost Savings ............................ 6.7
 
6.3.4 Costs ................................. 6.8
6.4 Economic Evaluation ............................... 
 6.9 

7. INSTITUTIONAL AND ADMINISTRATIVE ANALYSIS 

7.1 Introduction ...................................... 
7.1 
7.2 Definition of Long Term Sustainability ..................... 7.1

7.3 Existing Water and Wastewater Arrangements ................. 7.3
 

7.3.1 Mansoura .............................. 
 7.3 
7.3.2 M ahalla ................................ 7.7
7.3.3 Nuweiba ................................ 
 7.8 
7.3.4 Sharm El Sheikh .......................... 7.8
 
7.3.5 Luxor . ................................. 
 7.9 
7.3.6 Armant . ...............................7.9
 
7.3.7 Isna..................................7.9
7.3.8 Kom Ombo, Darawo, Nasr City ................ 7.9
 

7.4 Definition of the Institutional Gap in the Cities ............... 7.10

7.5 Options for Improving the Short Term Institutional Situation ....... 7.13

7.6 Preliminary Screening of Options ....................... 7.13

7.7 Preferred Administrative Option for Institutional Change ......... 7.16

7.8 Recommended Actions for Achieving Sustainability ............. 7.17


7.8.1 Establishing the Water and Wastewater Entities ...... 7.17
7.8.2 Operation and Mainte:.ance Cost Recovery ......... 7.26
 
7.8.3 Staffing Strategies ........................ 
 7.26 

7.9 Technical Assistance and Training ....................... 7.26
 
7.9.1 Role of Technical Assistance ................. 7.26
 
7.9.2 Training .............................. 7.35
 
7.9.3 Level of Assistance and Training 
 ............... 
 7.35 

(Al 



8. SOCIAL SOUNDNESS ANALYSIS 

8.1 Introduction ...................................... 
 8.18.2 The Secondary Cities project ............................ 8.1
8.3 General Approach .................................. 
 8.18.4 Overview of the Candidate Cities ......................... 
 8.2 
8.5 Conclusions ...................................... 
 8.4
 

9. ANALYSES CONSOLIDATION 

9.1 Introduction....................................... 
 9.1
9.2 Technical ............ 
 ........................... 
9.19.3 Financial Consolidation ...... ........................ 
 9.1 
9.4 Economic Consolidation ..............................
 959.5 Institutional and Administrative Consolidation ................. 9.8

9.6 Assessment of Potential for Long Term Sustainability ........... 9.10
 

9.6.1 Introduction . ................................ 
 9.109.6.2 Evaluation Components ......................... 
 9.159.7 Options for Implementation . ........................... 
 10.1 

10. IMPLEMENTATION PROGRAM 

10.1 Construction Contractors 
10.1.1 Construction Contractor Competence ................ 10.1

10.1.2 Fixed Amount Reimbursement Contracts .............. 10.1

10.1.3 Capacity of Local Con tacors .................... 
 10.2
10.1.4 Recommended Contractor Assignments ............... 10.3


10.2 Packaging Contracts .... '......................... 10.3

10.2.1 Technical Distribution ......................... 
 10.310.2.2 Geographical Distribution .......................
 10.5 
10.2.3 Staging . .................................. 

10.2.4 Proposed Contract Packages ..................... 

10.6
 
10.6

10.3 Construction Schedules. ............................. 
 10.11
10.3.1 Individual Contract Packages .................... 
 10.11
10.3.2 Consolidated Program Schedule .................. 
 10.1610.4 Program/Construction Management ...................... 
 10.16 
10.4.1 Extent of Services ..........................
 10.16 

1.: SOLID WASTE MANAGEMENT CONSIDERATIONS 

11.1 Identification of issues .............................. 
 11.111.2 Summary of Present Conditions ........................ 
 11.1 
11.2.1 Touristic Resorts ......................... 
 11.111.2.2 

. 

Delta Cities ............................ 
 11.4 
11.2.3 Upper Egypt Cities ....................... 
 11.6 



11.3 Proposed Action Plan . 1.7 
11-3.1 Shan El Sheikh (typical for resort cities) .......... 11.7 
11.3.2 Mahalla El Kobra (typical for delta cities) ......... .11.8 
11.3.3 Isna (typical for upper Egypt cities) .............. 11.9 



LIST OF TABLES
 

TABLE DESCRIPTION 

NUMBER 


3.1 Summary of Population Growth Rates 
3.2 Summary of Impacts of Environmental Issues 

4.1 Summary of Mansoura Water and Wastewater Information
4.2 Mansoura Construction Costs 
4.3 Summary of Mahalla Water and Wastewater Information 
4.4 Mahalla Construction Costs 
4.5 
4.6 

Summary of Nuweiba Water and Wastewater Information
Nuweiba Construction Costs 

4.7 Summary of Sharm El Sheikh Information 
4.8 Sharm El Sheikh Construction Costs 
4.9 Summary of Luxor Water and Wastewater Information 
4.10 Luxor Construction Costs 
4.11 Summary of Armant Water and Wastewater Information 
4.12 Armant Construction Costs 
4.13 Summary of Isna Water and Wastewater Information 
4.14 Isna Construction Costs 
4.15 Summary of Aswan Group Water and Wastewater Information
4.16 Aswan Group Construction Costs 

5.1 Capital Investment Summary 
5.2 Project Costs Under Various Contractor 

Alternatives 
5.3 Water Demands and Wastewater Flows 
5.4 Staffing Level Analysis 
5.5 Projected Salaries and Wages
5.6 O&M Unit Cost Calculations - Water 
5.7 O&M Unit Cost Calculations - Wastewater 
5.8 Cost of Production 
5.9 	 Tariff Analysis 

6.1 Expenditures for Emptying Wastewater Vauls 

7.1 	 Existing Institutional Situation for Water and
Wastewater Services in Secondary Cities 

7.2 Analysis of Existing Conditions 
7.3 	 Features of Different Institutional Options for 

Managing Water and Wastewater Systems 

PAGE 
NUMBER 

3.3 
3.5 

4.2 
4.5 
4.6 
4.9 
4.10 
4.13 
4.14 
4.17 
4.18 
4.20 
4.23 
4.24 
4.26 
4.27 
4.30 
4.36 

End 	of Chapter 

End of Chapter 
End of Chapter 
End of Chapter 
End of Chapter 
End of Chapter 
End of Chapter 
End of Chapter 
End of Chapter 

6.8 

7.4 	to 7.6 
7. 11 to 7.12 

7.14 



7.4A - 7.4H
 
Comparison of Options for Improved Sustainability 7.18 to 7.25
 

7.5A to 7.5H
 
Institutional and Administrative Transition 
 7.27 to 7.34 

9.1 Summary of Existing ana Projected Population,
Water Production, and Wastewater Flows 

9.2 Summary of Estimated Total Project Costs (By Location) 	
9.2 

9.3 Combined Project Costs Under Various Contractor Options 	
9.3 

9.4 Summary of Total Production Costs - Water and Wastewater 	
9.4 
9.69.5 Summary of Projected Tariffs 9.79.6 Summary of Economic Viability Indicators 	 9.99.7 Evaluation of Proposed Secondary Cities Locations 

9.8 Estimated Cost for Selected Options 	
9.14 
9.15 

10.1 Summary of Work Categories and Assessment of Local Firms 10.410.2 Summary of Project Costs by Technical Grouping 	 10.510.3 Summary of Project Costs by Geographic Division 	 10.6 
10.4 	to 10.7
 

Construction Contract Breakdown 
 10.7 to 10.10 

LIST OF FIGURES 

FIGURE PAGE,NUMBER DESCRIPTION NUMBER 

Estimated Base Construction Cost 1994
2.1 Rapid Sand Water Filtration Plants End of Chapter2.2 Pump Stations End of Chapter2.3 Water Distribution Lines End of Chapter2.4 Elevated Storage Tanks End of Chapter2.5 Waste Stabilization Ponds End of Chapter2.6 High Rate Trickling Filter Wastewater Treatment Plants 

End of Chapter2.7 Activated Sludge Wastewater Treatment Plants End of Chapter 
6'1 Willingness to Pay for Access to Service 
6.2 Willingness to Pay for Access to Greater Service 	

6.3 

6.3 Willingness to Pay for Higher Quality Service 	
6.3 

6.4 Benefits From Cost Savings 	
6.3 
6.3 

10.1 to 10.4
Project Schedules 	 10.12 to 10.15 

10.5 Consolidated Schedule 10.16 



Chapter 1 

BACKGROUND
 

1.1 Background Information 

USAID has invested approximately $2.2 billion in Egypt over the past fifteen years to helppeople in urban and rural areas have better access to potable water and sewerage services.Despite considerable institutional strengthening efforts, the sustainability of this investment isseriously jeopardized by inappropriate policies and institutional arrangernents which lead tooverly centralized Government of Egypt (GOE) control and lack of budgeary resources. At thesame time the GOE recognizes that there is a dire need to provide -water and wastewaterfacilities in secondary cities. The National Organization of Potable Water and Sanitary Drainage(NOPWASD) has a backlog of more than 200 secondary cities and that have requested assistanceto construct new water and wastewater treatment facilitates and networks or to expand andrehabilitate existing facilities; and has sought USAID assistance in the secondary cities. 
In conjunction with the next generation of urban water and wastewater projects, the Mission ispursuing structural changes to utilities that will enable the GOE to establish locally funded,locally controlled water/wastewater utilities, supported by adequate tariffs. There is evidencethat the Egyptian people able andare willing to pay for water/wastewater services if theorganizations can provide them efficiently. 

In order to assist the GOE in amplifying its reform efforts in the wastewater and water sector,USAID is developing a Secondary Cities Project. It has gathered preliminary data from eightlocations in six governorates of Egypt.

USAID/Cairo is planning 

From the data gathered of the cities examined,
to finance a project which will provide water and/or wastewaterinfrastructure to up to six of the surveyed cities, provided that appropriate policy andinstitutional reforms are implemented. The planned project will provide technical assistance tothe selected utilities. The long term objective is to achieve an organization that can recover andretain all of its operations and maintenance costs through revenue generation without outsidesubsidy. Assistance past the engineering design stage will be tied directly to policy reform
achievements. 

1.2 Obiectives of ThisAssinment 

The objective of this assignment is to gather, analyze, organize, develop, and submit backgrounddata to enable USAID to develop the Secondary Cities Project Paper. It requires the provisionof advisory and assistance services theto Mission in the fields of sanitary engineering,environmentalengineering, economics, finance, and social science. Working closely under thesupervision of the Mission and collaboration with the GOE, the services to be provided include:(I) analyze the feasibility of water/wastewater projects and sustainable institutional arrangements;(2)define the policy constraints and recommended strategies for reform; (3) refine the estimated 



levels of assistance required; (4) explore implementation options; and (5) identify theenvironmental consequences of site selection (See detailed Scope of Work in Annex S). 



Chapter 2
 

PROCEDURES USED IN PERFORMING TASKS
 

2.1 Liaison with USAID 

During the planning process used to develop a work plan and schedule for the performanceof the assignment, the procedures for liaison with USAID were confirmed. The liaison officewas the Urban and Administration Development Office of the Development ResourcesDirectorate (DRIUAD). It was also agreed that DR/UAD would closely coordinate the workto be performed with the Project Support Office of the Program Development and Support
Directorate (PDS/PS). 

In addition procedures were established for frequent communication between the WASH team
and the following offices of USAID/Cairo: 

0 Economic Analysis and Policy Directorate (EAP) 

" Financial Management Directorate/Office of Financial Analysis (FM/FA)
 

" Office of Environment (PDS/ENV)
 

Close liaison was maintained throughout 
 the conduct of the project by essentially dailycommunication between WASHthe team leader and USAID, frequent contact betweenmembers of the project paper team and the WASH staff, briefings held on an approximatetwo week schedule, and coordination for joint field visits by both USAID and WASH 
personnel. 

2.2 Contacts with GOEOffices and Aencie 

Based on arrangements made by USAID, joint visits were made to the following offices and 
agencies of the GOE: 

* National Organization for Potable Water and Sanitary Drainage (NOPWASD) 

* Ministry of Housing and Public Utilities (MPHU)
 

* 
 Offices of the Governors in the governorates of South Sinai, Qena/Luxor,
Dakahlia, Gharbia, Aswan, and Hurghada 

* City officials in Nuweiba, Sharm El Sheikh, Luxor, Khobra, Kom Ombo,
Nasr-City, Darawo, and Hurghada 

2.3 FieldTrips 

Introductory visits were made to the six governorates involved by representatives of USAID 

2.1 
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and WASH. The overall objectives of the project were reviewed and the role of the WASH
consulting team was described. 
 Based on these initial meetings arrangements and schedules were made for field data to be collected at the 11 cities involved. The field data were

collected by three teams that spent an average of two days in each location on an initial visit,
followed by additional visits 
as required to obtain additional information and to confirm
previously obtained data. To the extent possible consistedteams of an environmental
 
engineer, and financialleconomist specialist, and an institutional/administrative specialist.

A complete schedule of field visits and persons contacted is included in Annex S.
 

2.4 	 Use of Questionnaires 

Immediately 	 following the team planning meeting held during the fi,'t week of the
assignment, questionnaires were developed to assist in the collection of direct information
from the selected municipalities and governorates. Three questionnaires were developed:

technical, 
 financial and economic, and institutional. During the various field visits and as
supplemented in written and telephone communications, the questionnaires were completed 
to the fullest extent possible. 

The major points addressed in the questionnaires are as noted below. 

Techia 

* General demographic information 

" Water and wastewater facilities
 
inventory of existing facilities
 
staffing
 
costs
 

Financial and economic 

* Specific demographic information 

" Water 	and wastewater service information
 
personnel and salaries
 
connections and customer information
 
tariffs and revenues
 
accounting procedures
 
budgets
 

" General data 

* 	 Water and wastewater authority
 
structure of utility
 
legal structure
 
organizational structure
 

2. 
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2.5 

information and personnel systems
information and training practices 
supporting information 

Copies of the questionnaires are included in Annex S. 

Development of Cost Information 

Cost estimates as used in the various analyses have been prepared on the bases of currentconstruction and O&M costs being experienced in the water and wastewater sector. The costcurves were developed using current information and comparing these costs with previouscost methodologies used for the Provincial Cities Development Project. When escalating theprevious costs to 1994 costs good correlation was achieved in that the economy of scalefactor remain essentially the same as noted in the 1984 cost estimates. 

Construction costs were developed from several references, primarily from actual costscurrently being experienced, making appropriate allowances for inflation, exchange rates,shipping and insurance charges, and contractor overhead and profit. Cost curves have beenused in comparing technical options and in the financial and economic analyses. The curvesare presented at the end of this section of the report and cover the following items: 

* Water Treatment Plants 

Rapid sand filtration 
Slow sand filtration 
Coaventional dual media, high rate filtration 
Dual media, high rate direct filtration 

* Water Distribution Lines 

PVC for diameters of 100 to 300 mm 
ACP for diameters of 400 to 600 mm 
PCCP for diameters of 700 to 1200 mm 

* Raw Water Intakes and Pump Stations 

* Reinforced Concrete Elevated Water Storage Tanks 

* Wastewater Treatment Plants 

Waste stabilization ponds
 
Trickling filters
 
Activated sludge
 

* Force Mains 

* Sewer Lines 

2.3 



PVC for diameters of 175 to 300 mm 
VCP for diameters of 200 to 300 mm 
RCP for diameters of 400 to 700 mm 
PCCP for diameters of 800 to 1200 mm 

0 Wastewater Pump Stations 

For the financial analysis the base construction costs were increased by 15 percent to allow
for contingencies during construction. Engineering design and construction surveillance costs were estimated at 15 percent of estimated total construction costs. An additional 3 percent
of total construction costs was included for construction management contracts. The totalcapital cost estimates were escalated to projected mid-year construction for each of the stage
of the suggested construction program. 

The cost estimates are based on the work being performed by Egyptian contractors. Thecoefficient used for the conversion of local costs to costs for work to be performed by U.S.contractors is 1.6 times the local costs. This was based on the comparison of the costs for
construction of a conventional rapid sand filtration plant. The approximate cost of a 300 lpswater treatment plant constructed by a USAID funded contractor was $12 million in 1989.
Escalating this cost to 1994 costs (say $16 million) results in a cost approximately 1.6 timesgreater than the current estimated costs for construction of a similar plant by Egyptian
contractor. 
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Chapter 3 

ENVIRONMENTAL CONSIDERATIONS 

3.1 Project Consequences and Necessary Analyses 

3.1.1 General Overview 

The locations that were reviewed have differing environmental conditions. For a variety of 
reasons, none of the cities studied is providing residents with the full services of properly
functioning water or wastewater systems. These reasons embrace technical, financial,
institutional and social issues. They include unrestrained population growth which outstrips
system capacity; improperly designed, constructed and n niained facilities which results in
excessive leakage, unplanned system expansion, inoperable equipment, and insufficient manpower and training; and ineffective financial and institutional processes which prevent the 
systems from performing as efficient public utilities. 

From the site investigations and review of available literature, the locations sites can generally
be grouped into three basic types: 

These cities are typically large (200,000 to 500,000) to very large (over 500,000), have
substantial population, commercial and industrial development, and relatively high population
densities. Their delta locations have high groundwater tables, generally impermeable soils,
cooler weather cor.ditions, and very intensive competition for available land. Water is generally
abundant. Agricultural land is being transformed into villages and suburban areas, and the cities 
are expanding and swallowing up nearby settlements. Mansoura and Mahalla El Kobra are in 
this category. 

The Nile River Valley Cities 

These cities are typically small (under 50,000) to medium (50,000 to 200,000) sized. They haveless developed commercial and industrial sectors, although they may have tourist attractions. 
Their river valley locations have moderately permeable soils, warmer, drier weather, and the
close proximity of the desert. Water is generally abundant. While there is competition foravailable irrigated land, the level of pressure to convert agricultural to accommodate populations
is much lower than in the delta cities because of the relatively lower populations and population
densities. Armant, Isna, Darawo, Nasr City and Kom Ombo are representative of the smaller
Nile River valley cities; Luxor represents a larger, more developed version of this category. 

The Eastern Coastal Cities 

These cities are typically small (under 50,000). They have less developed commercial andindustrial sectors, but they typically have a developing tourist industry and are heavily oriented 



toward tourist services. Their locations along the coast results in generally good soil drainage
and warm, dry 	and often windy weather; the cities are effectively in the desert. Sources of
potable water are very limited, and this limitation impacts the daily lives of citizens significandy.
These cities have generally low populations and population densities. Vegetation is typically 
sparse. Nuweiba and Sharm El Sheikh represent this category. 

It is important to keep the characteristics of these city types in mind as these characteristics drive 
a wide variety of environmental factors, including population growth, water supply and sewagedisposal strategies, and the relative impacts of potential improvements to water/wastewater 
systems. 

Improvements to the systems must result in better living conditions. However, recommendations 
for 	 improvements must be selected with a healthy recognition of the prospects for reliableperformance. Technical system improvements must be chosen which will have the greatest
opportunity for successful performance over the next 20 years. Experience with technologies
which have proven themselves to effective in Egypt has been incorporated into the development
of recommendations for water and wastewater systems' improvements. 

3.1.2 Population Growth 

Nationally, the annual growth rate for Egypt is approximately 2.3 percent. In general,
populations in the eleven sites studied have population growth rates clustered around that figure.
The population growth rates for the locations are summarized in Table 3. 1. The number of 
years needed to double the population at the projected annual growth rate is shown in the last 
column. 

Several comments on the growth rate figures will serve to clarify the estimates: 

" 	 The highest growth rate is projected for Sharm El Sheikh. This area is expected to develop
rapidly in the next ten years to accommodate the expanding tourist industry in the Sr,'h
Sinai. The 	growth rate for Nuweiba is also expected to be high for the same reasons. ' 
availability of reliable water services will also encourage population growth as there are few
other private-sector employment opportunities elsewhere in these areas. 

" The growth rate in Nasr City is projected to be relatively low. Its location away from the
Nile River and its rather homogeneous Nubian culture are both expected to ccn,, ribute to the 
low figure. 

* The growth rates in Armant. Isna, Darawo and Kom Ombo are all fairly consistent. These
cities are, in many way, representative of a large majority of potential sites throughout the
Nile River Valley. Lack of economic opportunities is seen as a significant factor in keeping
these rates from rising. 
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TABLE 3.1 SUMMARY OF POPULATION GROWTH RATES
 

Location 1994 
Population 

Annual Growth 
Rate 

2010 
Population 

Yews to Double 

Mansoural 478,095 2.4% 715,506 29.2 

Mahalla El Kobra 422,215 2.7% 664,097 26.0 
Nuweiba 11,715 3.5% 21,025 20.2 

Sharm El Sheikh 6,770 3.1% 11.376 22.7 

Luxor 152,100 2.8% 243,227 25.1 

Armant 66.265 2.8% 105.966 25. 1 

Isna 52,235 2.8% 83,530 25.1 

Kom Ombo 63,800 2.8% 102.024 25.1 

Darawo 30,300 2.3% 44,599 30.5 

Nasr City 10,500 2.2% 15,200 31.9 

0 	 The growth rates iii the Mansoura and Mahalla El Kobra areas, although nominal, will result
in significant new populations requiritig service simply because of the large population base 
already present in these cities. ThLse populations will also be absorbed into areas which 
currently have high population densities. Even modest growth rates in these areas will have 
the most significant impact on environmental issues. 

3.1.3 Public Health 

The epidemiological linkages between the diseases in a community and the level of sanitation 
prevalent in the area has been well-documented. Numerous reports, commissioned by the World 
Bank, the World Health Organization and other United Nations agencies, have discussed the
worldwide impacts of inadequate or impure water supplies and unsanitary sewage disposal 
practices on public health. 

In Egypt, extensive research into wate.- and sewage-borne diseases has been conducted by the
United States Naval Medical Research Unit No. 3 in conjunction with the Abassiya Fever
Hospital in Cairo. These studies clearly indicate that the incidence of schistosomasiasis, cholera,
typhoid fever, hepatitis A, hepatitis E, roundworm infections, hydatid disease, and diarrhea
caused by enterotoxigenic Escherichia coli. shigella. campylobacter, rotavirus, Norwalk agent,
giardia lamblia, entamoeba histolytica and cryptosporidium species which are communicated to 
the general Egyptian population through contact with improperly treated water or by unsanitary 

Includes the city of Talkha with a 1994 population ol 108,169. 
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disposal of sewage water containing human fecal wastes. Compounding the problem is the ever
increasing resistance of-enteric pathogens to commonly used antibiotics in treatment regimes. 

In addition, disease vectors which require stagnant water as part of their life cycle, or which
thrive in areas of untreated wastewater, breed and transmit pathogens to humans. Flies,mosquitoes and rodent pests are the most common examples of these types of vectors. 

Accurate information regarding specific health conditions in these cities has not been located.
However, to varying degrees, all these factor- exist in the cities investigated in this report. 

3.1.4 Environmental Consequences 

The population of Egypt is growing rapidly; most growth is occurring in the relatively confined 
area of the Nile River valley and delta. Population densities are high. Adequate, reliable watersupplies and distribution systems are essential to serve these populations. Similarly, sanitarywastes generated by these populations must be properly treated and disposed. Through both
these endeavors, it is necessary to maintain a level of quality of life which will protect thepopulation of controllable diseases which are becoming increasingly resistant to conventional 
treatment. 

These water and wastewater interventions will invariable improve the general public healthconci,:ions in the areas in which they installed. It is essential that, in pioviding systems (or
improved systems) to address clearly-defined public needs, other aspects of the environment are
not inadvertently harmed. Environmental criteria which must be considered include terrestrialand aquatic ecosystems; air quality; land use; transportation and traffic; public health; antiquities
and cultural heritage; and economics. Each of these criteria must be thoroughly assessed against
the. engineering requirements and plant prod"-ts associated with each specific intervention at 
each individual site. 

Therefore, the "no action" alternative will, at best, be the continuation of the present situations;more likely, conditions will worsen as populations continue to grow and the reliability of water 
and wastewater services erodes. 

Through a rigorous asses';,'nent of the potential issues of environmental criteria which could
arise, and the opportunities of recommended interventions to negatively impact these issues, thewater and wastewater interventions will produce maximum benefits to the Egyptian population. 

3.2 Issues and Preliminary \ssessments 

3.2. 1 Appropriate Technologies 

The water and wastewater treatment approaches which have been shown to be most appropriate
for consideration have been discussed in detail in Chapter Il of the Technical Annex. In 

3.4 

Q()
 



assessing the needs of each individual site, these types of interventions have been proposed.
These interventions include: 

* 	 Water Treatment: 
Slow sand filtration systems 
Rapid sand filtration systems 

* Wastewater Treatment: 
Pond systems (stabilizition ponds, aerated lagoons, oxidation ditches)

Fixed film systems (trickling filters)
 
Activated sludge systems
 

These 	water and wastewater treatment processes will impact environmental factors includingwater 	 quality, aquatic resources, terrestrial and aquatic ecosystem, geology and soils,
groundwater, land use, public health, energy, air quality and cultural resources. Table 3.2presents a general summary of the relative impacts of each of these environmental issues against
the water and wastewater treatment technologies which have been considered. Several issues 
are setting-specific and cannot be assessed generally. 

TABLE 3.2 
SUMIARY OF IMPACTS OF ENVIRONMENTAL ISSUES 

Environmental 
 Treatment Intervention, 
Facton 

AquaticResources 2 W2 2 2 

Terrestrial/ Aquatic 1 1 2xdt2 2 3 
Ecosystems 

Geology/Soils' -
---

Groundwater 2 2 22 2 2 2 

Land Use 1 3 2211 

Public Health' -

Aw Quality 1 1 2 2 2 2 2 

Cultural Resources' 1 

Notes: I = LcasuLowest Impact; 2 Moderate Impact; 3 GreateauHighcst Impact: 4 cang-spcciicEcosysems "
 

__ Gelogy/oil
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3.2.2 

Generally, the technical issues are associated with the long-term, day-to-day operation of thefacilities; therefore, unresolved environmental issues will continue to cause problems if they arenot properly addressed. Specific areas of concern involve process susceptibility and wastewatereffluent quality, use of hazardous chemicals, and sludge characteristics and disposal strategy. 

In contrast to technical issues, construction-related environmental issues are typically short-term.Nonetheless, they must be evaluated carefully, as construction can last several years on manyof these types of interventions. Noise, dust, traffic control, access to emergency services,interruptions to commercial or residential utility services or access, and public safety are amongthe environmental issues which can be substantially mitigated through carefully-craftedconstruction documents, rigorous on-site supervision during construction, and appropriatepenalties assessed to the contractor for failure to adhere to mitigation procedures. 

Other water and wastewater interventions which improve existing system capacity, such asincreased water transmission capabilities or expanded sewage collection systems, generallyproduce no products; they are essential a transportation system. Environmental impacts of these 

at each individual site. The 

interventions will center primarily 
maintenance of t.e facilities. 

on the construction phase and on regular, reliable 

Environmntal Criteria 

As noted above, the environmental 
recommended water or wastewater 

criteria 
treatment 

must 
inte

be 
rven

considered 
tion 

in consideration of the 

environmental criteria cover a wide range of issues. As can be seen, a number of them will,
of necessity, overlap: 

Water quality is one of the primary environmental factors Surface hydrology and water qualitymust be assessed. Water quality is primarily associated with raw water drawn for watertreatment plants and for water bodies receiving wastewater treatment plant effluent. Physicalconditions, including depths, currents, wind patterns and evaporation rates, must be assessed.The potential for changes in pH and salinity must also be determined. Concentrations ofpesticides and heavy metals, including mercury, zinc, copper and chromium, need to beestablished to provide background for determining post-implementation impacts. 

The distribution of nutrients, suspended solids and dissolved oxygen will indicate the ability ofthe water course to support aquatic resource such as phytoplankton, and they will provide anmeans to evaluate if recommended wastewater treatment processes will generate effluents
detrimental to the existing ecosystems. 

3.6 



Auuatic Resource 

Potential receiving water bodies, especially the Nile River, all serve as a main source of fish forthe local population. The rivers and canals contain active populations of aquatic macrophyticvegetation, phytoplankton, zooplankton, benthos as well as a substantial fish population. 

Aquatic resources could be severely impacted by the release of nutrient-rich effluent fromwastewater treatment facilities. While the impacts on these organisms of a properly-operatedwastewater treatment plant are not expected to be significant, a review of the impacts on aquaticresources, and the possible changes in populations due effluentto introduction, must be
thoroughly understood. 

Terrestrial and Aquatic Ecosystems 

Issues include impacts of the facility and the products on animal and plant life. Sensitivehabitats must not be disrupted by facilities siting, construction or operations. Animalpopulations for endangered species must be carefully monitored before the plant is sited and afterthe plant is in operation as well as during the construction phase. Sensitive habitats for plantlife which could be threatened also need to be identified. The effects of wastewater effluent for 
reuse on local fauna and flora must also be reviewed. 

Similarly, avian species which could be impacted by the facilities must also be monitored.Migratory patterns must not be upset by the destruction of resting areas; indeed, the construction
of stabilization ponds may positively encourage migratory patterns. 

Issues affecting aquatic ecosystems, including both freshwater and marine environments,primarily involve the impacts of the disposal of wastewater effluent, plant sludges, and otherhazardous materials on the site. Of special concern is the disposal of sludges; they may containconcentrated amounts of metallic or toxic compounds which could serious harm fish or other
aquatic animal and plant life, including coral. 

Geology ad Soils 

The regional and local geology associated with each individual project must be assessed. Insome locations, a single assessment may satisfy several adjacent projects. The presence ofunstable soils, which may occur in the delta or along the Nile River valley, must be establishedso potential for subsidence can be anticipated. The evidence of groundwater must also bedetermined. The geology and soils information will assist in establishing the structural basis ofdesign for facilities and enable decisions to be made on proper methods of construction. 

Groundwater 

A complete assessment of the extent. characteristics and flow patterns of groundwater in thevicinity of potential projects must be determined. Of special concern is the opportunity for 
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changes in groundwater which could affect existing structures, including cultural resources. The
groundwater information will assist in establishing percolation rates for the sludge drying beds 
and, together with the soils data, for determining the need for corrosion protection for pipes and 
concrete foundations. 

Land Use 

The impacts on land use represent a major consideration in siting and constructing a water or 
wastewater facility; these constraints also would apply, to a lesser extent, to projects to expand 
or rehabilitate water distribution or sewage collection systems. Issues which must be addressed 
include conflicts with land management plans or urban development plans which exist, especially
relating to needs for housing, schools, hospitals, recreation or solid waste landfills. The 
existence of hazardous wastes on the preferred sites must also be investigated. 

Impacts on agricultural development must also be assessed; indeed, it must be confirmed that 
land which has been identified for treatment facilities, and which is presently under cultivation, 
can be made available for project use. Conflicts with the use of land under Ministry of Defense 
control must also be identified. 

Also associated with this aspect is the preservation of the natural landscape and resources of the 
undeveloped regions of Egypt, including the deserts, mountains, national parks and other natural 
refuge areas. 

Several environmental issues relating to transportation and traffic must be considered both as 
part of the construction phase as well as during regular operation (and maintenance) of all 
interventions (plants, pump stations, distribution and collection systems). 

The impacts of the additional traffic associated with construction, and the traffic generated as 
a result of plant operations, must be assessed; the need to develop special hours of operation
must be considered. Of particular concern are the creation of hazards for the public; normal
vehicular and pedestrian traffic movements must not be unduly disrupted. Disruptions to normal 
traffic patterns during construction must be addressed; potential mitigation measures must be
agreed by police officials. In addition, the effects of noise and dust caused by construction 
equipment must be determined. 

The presence of a new treatment plant may generate additional regular traffic involving heavy,
multi-axled vehicles. The effects of the regular use of these vehicles on the shortening the useful 
lives of local roads needs to be evaluated. 

The availability of reliable water and wastewater services cannot help but improve the public
health of the areas being served. Improved physical health and a better quality of life should 
be principle expectations of the community. Environmental issues associated with providing the 
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new systems, including land use, transportation/traffic, air quality and ecosystems issues, have
already been addressed. 

To protect the public health from any undesirable situations or from unforeseen problems,programs to regularly monitor the quality of water and wastewater must be implemented; theMinistry of Health currently schedules the monitoring of all water treatment plants in Egypt ona weekly basis, and this program 'should be extended to the wastewater treatment plants.emergency evacuation plan must also be developed 
An 

to safeguard the population in the event ofa chlorine leak at either a water or wastewater treatment plant. 

All facilities must be made secure from unauthorized entry; this needs to be done to protectpublic assets and to limit opportunities for injuries to the general public. 

The establishment of a new wastewater treatment facility must not result in an explosion in thepopulations of insects and rodents which might breed on-site, especially at open, largelyunattended facilities such as stabilization ponds; an insect and rodent control strategy may be 
required. 

Energy and Community Economics 

The availability of energy to meet water or wastewater treatment plant and pump stationrequirements must be determined. Electricity costs, which are currently subsidized to asignificant level, are scheduled to increase during the life of the proposed projects. The detailsof the energy costs are addressed in greater detail in Chapter 5 and Section II of the financialannex this report. Energy costs, and the initial assumptions, must be reviewed to determine thetrue financial impacts of the proposed facilities as part of the feasibility study and preliminary
design. 

The impacts of the new water and wastewater systems on the commercial life of the community
should be considered. 
 Improved systems, and the improved sanitary conditions and higher level
of the quality of life which the systems bring, will likely be reflected in increased human activity
and a growth in commercial activity. For example, improved water and wastewater facilitiescould contribute to an expansion of the tourist industry in Isna or Kom Ombo. 

As noted, the economic implications of improved water and wastewater facilities is discussedin detail in Chapter 6 of this report. Nonetheless. the environmental aspects of improvedcommercial and business must be considered as part of a thorough environmental assessment.Construction activities in tourist industry-based locations, such as Nuweiba, Sharm El Sheikhand Luxor, must be carefully planned and executed to minimize negative impacts on the local 
economic environment. 

AirQuaiiy 

The air quality issues which must be considered center on the release into the atmosphere of 
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objectionable quantities of dangerous or obnoxious odors. Primary odor sources would include 
excessive residual chlorine from either water or wastewater treatment operations, or foul odors 
which could be released at wastewater treatment plants. Air quality concerns become 
particularly sensitive when plants are sited close to populated areas. 

Conversely, the areas selected for treatment plants must not be exposed to external pollution 
sources. This situation is of particular concern in Mansoura; a solids waste collection area is
adjacent to the proposed plant site, and extensive burning on the site creates excessive amounts 
of irritating smoke. 

The potential for excessive emissions from mechanical equipment, especially on-site power
generation equipment or from vehicles associated with the processes at the plants, must also be 
as.sessed. 

Air quality also must be considered in the siting and design of wastewater pumping stations as 
part of collection system expansions or rehabilitation efforts. 

Cultural Resources 

Environmental issues associated with the protection of antiques and items of cultural heritage
must be addressed. In several sites, including Luxor, Isna and Kom Ombo, there may be
opportunities to impact items and areas of historical significance. Concerns regarding exposure
of these sites to construction activities and to regular operations must be assessed. Recent 
sewerage and treatment plant construction activities inthe Giza/Abu Rawash area offer examples
of dealing with these issues. 

Other issues which must be addressed center on the activities which could result in raised 
groundwater levels. Accelerated deterioration of ancient structures due, in part, to increased
human presence as a result of improved water and wastewater systems, must also be considered. 

Throughout Egypt, and particularly in the Sinai, local populations of Bedouin families continue 
to live in nomadic camps. An important environmental issue must center on the protection of 
Bedouin lifestyle, including their nomadic existence. 

3.2.3 Preliminary Assessments of Sites 

Technical recommendations for water and/or wastewater interventions to each of the locations 
investigated have been made. Each of the recommendations has been reviewed against the
environmental criteria. A brief assessment of each location ispresented below. The list focuses 
on 'the potential environmental impacts of the recommended water and wastewater treatment
plant interventions; they also consider r'- impacts of the environment on the interventions. As
projects proceed into feasibility study and preliminary design phases, additional environmental 
concerns may be identified, and others already identified may be expanded or resolved. 
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Environmental issues, discussed in Chapter 3.2.2, have been compared with proposed 
interventions at each site. The environmental issues which are likely to be associated with the 
water distribution and sewage collection systems, whether new or rehabilitated, have been 
considered. In many cases, there is insufficient information available, at this stage of project 
development, to make a detailed assessment of environmental issues. For example, the water 
distribution or wostewater collection systems' routes have not been defined, and the locations 
of associated pump stations have not been determined. Impacts from the operation of the 
facilities have been the focus in assessing the relative importance of each environmental issue 
against each site intervention. However, environmental concerns during the construction period
have also been considered Environmental assessments are presented on a site-by-site basis: 

* Mansjura Water System 

Construct a new 1.200 /s WIT: The new inlet structure will affect flow patterns in the
 
Mansouriya canal; the suction of the'inlet piping will affect aquatic life. The presence of
 
the plant will require new public restrictions on the use of the canal in the vicinity of the
 
plant. There are no apparent sensitive animal or plant habitats in the vicinity of the
 
proposed plant site. The land on which the plant will be constructed is currently agricultural
 
and is owned by the governorate. Construction of the plant will remove 4 hectares from
 
proaiction; more importantly, the farmers cultivating the land, under rental agreements with
 
the governorate, must find new land to work. During construction, dewatering activities
 
may impact the local area, and additional land may be required temporarily for spoils,
 
storage and concrete batch plant activities. The plant will represent a major electric load
 
on the existing grid; existing capacity may require expansion. The plant site will require

rerouting of a local road. The plant also represents a new risk for the local population
 
because of the potential use of gaseous chlorine for disinfection and the possibilities of
 
incurring a chlorine leak. Noise at. the plant, and additional traffic required to service the
 
plant, may also become issues. Failure of the plant to operate will result in reduced water
 
services, but there should not be any other significant affects. The local environment will,
 
however, be impacted by any improper operations and maintenance activities occurring at
 
the plant, including unsuitable sludge disposal. The introduction of plant operations will
 
also require a significant improvement program in the water distribution system (to reduce
 
leakage as pressures are raised) and the wastewater collection system (as more water
 
becomes available in the community). Of berfit will be the improvements to water service
 
in terms of quality and quantity; the creation of the plant also represents an opportunity for
 
economic growth in the region.
 

Rehabilitate two existing WTPs: The technologies of the plants will not be changed. Both
 
plants are on one site. Because the work does not reqt:i" the expansion of the existing site
 
or the acquisition of new property, land use issues are not expected to significant. The
 
increase in plant capacity will result in increased electrical energy d-mands which the
 
existing power grid may not be equipped to handle. The potential for chlorine leakage
 
already exists on the site: the chlorination system of the rehabilitated plant should not
 
substantially increase this risk. The local environment will be impacted by improper
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operatons and maintenance activities at the plant, including improper sludge disposal. As 
a result of the rehabilitated plants, the existing water distribution system will require 
significant upgrading to handle increased quantities and operating pressures. There is no 
evidence that hazardous materials have been stored in the areas in which rehabilitation will 
occur; this needs to be confirmed. During construction, disposal of waste materials 
generated during the work may be of concern; asbestos was not noted, for example, but it 
may be present. Public health may be affected if construction results in unacceptable 
interruptions of service or excessive levels of dust, noise or construction traffic. 

Rehabilitate five existin compact units: Since the compact units will be used only in a 
stand-by mode, daily operational impacts will be negligible. Disposal of waste materials 
generated during construction should be carefully monitored. No hazardous chemicals or 
other materials will be stored at the site. Proper security provisions will be required to 
maintain public health and safety; residents should not be able to enter and injure 
themselves, to vandalize the facility, or to discard solid wastes, and stray animals should not 
be able to roam on the site. Electric power consumption will drop in the grid, and other 
daily impacts, such as traffic and noise, should be eliminated. 

Rehabilitate regional distribution system: Improvement in the regional distribution system 
will have the effect of decreasing the emigration of rural populations to the cities of 
Mansoura and Talkha, thereby positively impacting population densities in these cities. The 
primary environmental issues involve public safety, traffic contrcl and service interruptions 
during construction, including interruptions of water service. The locations of new routes 
have not been determined: however, if mains cross agricultural land, they must be installed 
so they do not interfere with agriculture use of the land or become a hazard to farming 
operations. Likewise, booster pump stations, if required as a result of the hydraulic 
analysis, are necessary, their impacts on land use, energy consumption and traffic must be 
assessed. 

Rehabilitate and expand local dis ribution system: As a result of improved water distribution 
systems, the load on the sewerage collection systems will increase, including costs for more 
conscientious maintenance: the impact of sewage flooding will also be more severe. A 
review of all sources of hazardous waste along existing and new routes must be made to 
identify the nature and levels of potential contaminated soils removal efforts. Because of 
the high groundwater levels, dewatering of construction trenches may impact adjacent 
structures; this impact must be considered when developing construction '.jocuments. Other 
environmental issues involve public safety, traffic control and interruptions during 
construction, including interruptions of water service. Of positive benefit will be 
improvements in public health expected due to reduced use of other, contaminated water 
sources as well as the ease in obtaining water. 

Mansoura Wastewater System 

Construct a new 24.000 m3/d Talkha WWTP: The most obvious environmental impact will 
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the dramatic improvements expected in the drains following operation of the new treatment
plant, since untreated wastes will not longer be discharged. Like the new water treatment 
plant, the new wastewater treatment plant will take agricultural land out of service and will 
displace farmers. There are no apparent endangered species or sensitive habitats on the site 
of the proposed plant, but this must be confirmed. Normal plant operations have the 
potential to impact the environment; effluent discharge and sludge drying may increase 
aquatic plant and algae blooms, and raise insect and rodent populations. This could, in turn,
affect the local bird populations. Failure of the plant to operate properly represents a 
significant risk, as untreated sewage would be released to the drain; this would have an 
impact on aquatic life and animal and plant life along the drain. Odors generated at the 
plant, especially as the result of improper operation, will impact local populations; winds 
are predominately from the northwest, and odors could drift into populated areas. The 
introduction of the sludge drying beds may also affect migratory bird patterns. Unless the 
bottoms are sealed, liquid from the sludge beds will infiltrate into the groundwater, and this 
may have an impact on groundwater quality, especially since there are numerous 
groundwater wells currently in the area. Large volumes of dried sludge will be generated,
and the additional traffic created by the sludge removal process may have an environmental 
impact. The plant will consume large amounts of electric power which the present local 
power grid may be unable to provide. The plant also represents a potential public health 
concern because of the increased risk of leakage from gaseous chlorine on-site which is to 
be used for pre-chlorination and effluent disinfection. The opportunities for disruptions to 
plant operations because of industrial waste discharges must also be determined (an
industrial survey has already been recommended). The plant will also require the 
construction of a new road to serve the facility. During construction, environmental issues 
will center public safety and traffic control. Also during construction, dewatering activities 
may impact the local area, and additional land may be required temporarily for spoils, 
storage and concrete batch plant activities. 

Expand local collection systems (Mansoura and Talkha): The introduction of reliable 
sewerage collection, in addition to adequate water supply, will improve public health; it will 
also encourage emigration of rural populations to the cities if similar levels of service are 
not provided in the surrounding village areas. In conjunction with the wastewater treatment 
plant in Talkha, sewerage force mains from Mansoura, presently discharging directly into 
nearby drains, will be routed into the treatment plant, thereby dramatically improving the 
quality of the drains. A review of all sources of hazardous waste along existing and new 
sewerage and force main routes must be made to identify the nature and levels of potential
contaminated soils removal efforts. Failure of the system, or portions of the system, io 
operate properly will have severe environmental implications in the form of sewage
flooding. Improper operation and maintenance also has the potential to create environmental 
problems of odors and disposal of material removed during sewer cleaning operations. The 
primary environmental issues involve public safety, traffic control and service interruptions
during construction, including interruptions of sewage collection or other utility services;
pipe connections could present opportunities for raw sewage leakage during construction. 
Because of the high groundwater levels in Mansoura and Talkha, dewatering of construction 
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trenches may impac- adjacent structures; this impact must be considered when developing 

construction documents. The impacts on land use, energy consumption and traffic must be 

assessed for new pump stations. House connections will require very close contact with 

individual building owners and residents, and construction safety (or lack thereof) will be 

a very important environmental concern. 

Mahalla El Kobra Water System 

Construct a new 1.100 l/s WTP: The new plant inlet structure will affect flow patterns in 

the Bahr El Shabien Canal; the suction of the inlet piping will affect aquatic life. The 

presence of the plant will require new public restrictions on the use of the canal in the 

vicinity of the plant. The land on which the plant will be constructed is currently 

agricultural and is owned by the governorate. Construction of the plant will remove 

approximately 4 hectares from production; more importantly, the farmers cultivating the 

land, under rental agreements with the governorate, must find new land to v ork. There are 

no apparent sensitive animal or plant habitats in the vicinity of the proposed plant site. The 

plant will add a major electric demand on the existing grid, and system capacity may require 
expansion. The plant site will impact local traffic due to realignment of a local road. The 

plant also represents a new risk for the local population because of the potential use of 

gaseous chlorine for disinfection and the possibilities of incurring a chlorine leak. Noise 

at the plant, and additional traffic required to service the plant, may also become issues. 

Failure of the plant to operate will result in reduced water services, but there should not be 

any other significant affects. The local environment will, however, be impacted by any 

improper operations and maintenance activities occurring at the plant, including unsuitable 
sludge disposal. The introduction of plant operations will also require a significant 

improvement program in the distribution system (to reduce leakage as pressures are raised) 

and the wastewater collection system (as more water becomes available in the community). 
Of benefit will be the improvements to water service in terms of quality and quantity; the 

plant also represents an opportunity for economic growth in the. region. 

Expand Plant No. 2 by 200 I/s: The technology of the proposed plant expansion will not 

be changed. Land use issues are not expected to significant because the work does not 
require the expansion of the existing site or the acquisition of new property. The increased 
plant capacity will result in increased electrical energy demands which the existing power 

grid may not be equipped to handle. The potential for chlorination already exists on the 

site: the presence of the expanded plant should not substantially increase this risk. The local 
environment will be impacted by improper operations and maintenance activities at the plant, 
including unacceptable sludge disposal. As a result of the expanded plant, the existing water 

to handle increased quantities anddistribution system will require significant upgrading 
operating pressures. There is no evidence that hazardous materials have been stored in the 

areas in which plant expansion will occur: this needs to be confirmed. During construction, 
disposal of waste materials generated during the work may be of concern. Public health 

may be affected if construction results in unacceptable ilterruptions of service or excessive 
levels of dust, noise or construction traffic. 
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Rehabilitate Plants No. I and No. 2: As with the expansion of Plant No. 2, the technology 
of the proposed plant rehabilitations will not be changed. Land use issues are not expected 
to significant because the work does not require the expansion of the existing site or the 
acquisition of new property. The electricity demands of the rehabilitated plants will likely
increase, and the existing power grid may be undersized. Chlorination systems already exist 
on the sites; the risks of chlorine leakage presented by the rehabilitated plants should not 
substantially increase. The local environmtnt will be impacted by improper operations and 
maintenance activities at the plant, including unsuitable sludge disposal. As a result of the 
rehabilitation, the existing water distribution system will require significant upgrading to 
handle increased quantities and operating pressures. There is no evidence of hazardous 
materials in the areas being rehabilitated; this must be confirmed. During construction, 
disposal of waste materials generated during the work may be of concern. Public health will 
be affected if construction results in unacceptable interruptions of service or excessive levels 
of dust, noise or construction traffic. 

Rehabilitate and expand local distribution system: As a result of improved water distribution 
systems, the load on the sewerage collection systems will increase, including costs for more 
conscientious maintenance; the impact of sewerage flooding will also be more severe. 
Reduced reliance on private wells, standpipes and trucked (transported) water will have 
positive public health and economic impacts. A review of all sources of hazardous waste 
along both existing and new routes must be made to identify the nature and levels of 
potential contaminated soils removal efforts. Other environmental issues involve public 
safety, traffic control and service interruptions during construction, including interruptions 
of water service. 

Mahalla El Kobra Wastewater System 

Expand existing WWTP by 30.000 m/d: The technology of the proposed plant expansion
will not be changed. Land use issues are not expected to significant because the work does 
not require the expansion of the existing site or the acquisition of new property. There are 
no endangered species or sensitive habitats on the site of the proposed expansion. Plant 
expansion must not interfere with ongoing plant operations which may have an idverse 
impact on effluent quality. The impacts on environmental issues, including terrestrial and 
aquatic ecosystems, groundwater and public health, of the existing plant and its operations
should be assessed to determine if plant expansion will exacerbate existing problems. As 
with the existing facilities, normal plant operations have the potential to impact the 
environment; effluent discharge and sludge.drying may increase aquatic plant and algae
blooms, and raise insect and rodent populations. This could, in turn, affect the local bird 
populations. As with the existing plant, process or equipment operations problems represent
significant risks to the environment since untreated sewage would be released to the drain; 
this would have an impact on aquatic life and animal and plant life along the drain. Odors 
generated at the plant, especially as the result of improper operation, will impact local 
populations; winds from the west will push odors into populated areas. Additional volumes 
of dried sludge will be generated, and the additional traffic created by the sludge removal 
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process may have an environmental impact. The expanded plant will consume additional 
amounts of electric power which the present local power grid may be unable to provide. 
Chlorination facilities will exist at the plant, and the expansion should not noticeably 
increase present levels of risk. During construction, environmental issues will center public 
safety and traffic control. 

Expand local collection system: The introduction of reliable sewerage collection, in addition 
to adequate water supply, will improve public health; it will also encourage emigration of 
rural populations to the city if similar levels of service are not provided in the surrounding 
village areas. With the introduction of proper sewerage, instances of sewage flooding 
should be eliminated. A review of all sources of hazardous waste along existing and new 
sewerage and force main routes must be made to identify the nature and levels of potential 
contaminated soils removal efforts. Failure of the system, or portions of the system, to 
operate properly will have severe environmental implications in the form of sewage 
flooding. Improper operation and maintenance also has the potential to create environmental 
problems of odors and disposal of material removed during sewer cleaning operations. 
Other environmental issues involve public safety, traffic control and interruptions during 
construction, including interruptions of sewage collection or other utility services. Pipe 
connections could present opportunities for raw sewage leakage during construction. The 
impacts on land use, energy consumption and traffic must be assessed for new pump 
stations. House connections will require very close contact with individual building owners 
and residents, and construction safety (or lack thereof) will be a very important 
environmental concern. 

Nuweiba Water System 

Construct new wells for 5.440 m3/d: The installation of the new wells will allow the 
desalination plants to go off-line; this will result in lower overall energy costs, reduced air 
pollution from on-site diesel generators, reduced noise levels on and around the site, and the 
elimination of hot, saline waste process water discharges to the sea. Use of the new wells 
will allow the groundwater table in Nuweiba to return to its normal level; the impact of this 
restoration is not known. No sensitive animal or plant habitats have been identified in the 
proposed well area, but this must be confirmed. Although the National Groundwater 
Research Institute has addressed the technical adequacy of the central Sinai aquifer to supply 
the Nuweiba system, the environmental impacts of drawing from the aquifer must be 
determined. Bedouin populations in the area are not expected to be impacted by well 
construction or operation. but this must be confirmed. The new wells will also result in 
increased traffic along the existing road. and the effects of the increased traffic must be 
evaluated. Construction of the wells will temporarily generate noise and air pollution. 

Construct new transmission system: No sensitive animal or plant habitats have been 
identified in the proposed transmission pipe and pump station area, but this must be 
confirmed. Bedouin populations in the area are not expected to be impacted by pipe or 
pump station construction or operation, but this must be confirmed. The pump station will 
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create an new power demand for the existing electric grid; the ability of the system to 
accommodate.this load must be confirmed. On-site electrical power generation, if selected 
as an alternative to grid power, would create noise and air pollution. The pump station 
represents a new risk for the local population because of the potential use of gaseous 
chlorine for disinfection and the possibilities of incurring a chlorine leak. Noise at the pump 
station, and additional traffic required to service the pump station, may also become issues. 
Failure of the pump station to operate will result in reduced water services and the 
temporary use of the deszlination plant. Improved water supply from the transmission pipe
will require improvements to the water distribution system to accommodate increased 
quantities and pressures. 

Rehabilitle and expand local distribution system: As a result of improved water distribution 
systems, the load on the sewerage collection systems will increase, including costs for more 
conscientious maintenance; the impact of sewerage flooding will also be more severe. 
Reduced reliance on private wells, standpipes and trucked (transported) water will have 
positive public health and economic impacts. A review of all sources of hazardous waste 
along existing and new routes must be made to identify the nature and levels of potential 
contaminated soils removal efforts. Other environmental issues involve public safety, traffic 
control and interruptions during construction, including interruptions of water service and 
other utilities. Disposal of waste materials during decommissioning of existing desalination 
facilities, if added to this project, would also be required. The impacts the touriston 

industry due to inconveniences during construction should be considered.
 

Nuweiba Wastewater System 

Expand two stabilization ponds by 4.,300m/d: No sensitive animal or plant habitats have 
been identified in the proposed expanded stabilization ponds' areas, but this must be 
confirmed. The potential of the ponds to attract migratory birds must be considered. The 
expanded ponds could create increased insect and rodent populations. The environmental 
impacts of the present wastewater treatment operations must be assessed to ensure that 
expansion of the ponds does not exacerbate problems; this review should include operations 
in the agricultural area using the pond effluent. Because of its central location in Nuweiba, 
odors generated at the ponds could impact local residents and the tourist areas; these 
potential impacts require further assessment. Failure of the pond liner could impact the 
level and quality of groundwater; the impact must be assessed. Public safety at these 
unattended ponds must also be reviewed. Proper security provisions will be required to 
maintain public health and safety; residents should not be able to enter and injure
themselves, to vandalize the facility, or to discard solid wastes, and stray animals should not 
be able to roam on the site. There may be problems with effluent quality and disposal
during pond expansion. Effluent will be used for reuse, so reuse regulations must be 
maintained. The types of crops which can be successfully cultivated with the effluent should 
be assessed to promote the most profitable use of the land. The existing agricultural area 
can apparendv be expanded and watered with the increased effluent volumes. The impacts 
of alternative disposal schemes must be evaluated if the present agricultural area cannot be 
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expanded sufficiently to accommodate the increased effluent quantities; however, disposal
to the sea will not- be an option, so there will be no impacts to marine resources or 
ecosystems in the Nuweiba area. 

Rehabilitate and expand lucal collection system: The introduction of reliable sewerage
collection, in addition to adequate water supply, will improve public health; it will also 
encourage emigration to Nuweiba. A review of all sources of hazardous waste along
existing and new sewerage and force main routes must be made to identify the riature and
levels of potential contaminated soils removal efforts. Failure of the system, or portions of
the system, to operate properly will have severe environmental implications in the form of sewage flooding. Improper operation and maintenance also has the potential to create 
environmental problems of odors and disposal of material removed duriaig sewer cleaning
operations. Other environmental issues involve public safety, traffic control and
interruptions during construction, including interruptions of sewage collection or other utility
services. Pipe connections could present opportunities for raw sewage leakage during
construction. The impacts on land use, energy consumption and traffic must be assessed for
the new pump stations. House connections will require very close contact with individual
building owners and residents, and construction safety (or lack thereof) will be very
important environmental concern. 

a 
The impacts on the tourist industry due to inconveniences 

during construction should be considered. 

S Sharm El Sheikh Water System 

Construct new transmission system: The capacity of the Wadi Qaa well fields in El Tur
should be reconfirmed. The ability of the local electrical power grid to meet the increased
pumping requirements of the well field must also be assessed. Unless the geographic extent
of wells must be significantly expanded, there should be minimal impact on the Bedouirn
population. Adequate water supplies through the new two-pipe transmission system will 
allow the existing water supply methods to be eliminated. Trucked water traffic will
decrease, thereby reducing the volume of large vehicles moving along the relatively narrow 
road between El Tur and Sharm El Sheikh. The new transmission system will also allow
the existing public desalination facilities to be decommissioned; this will result in reduced
noise and air pollution, reduced energy costs, and reduced hazardous waste (oils, solvents,
etc) disposal at the desalination plant site. Sensitive animal or plant habitats along the
proposed transmission pipe route must be identified, and proper mitigation measures must
be developed. The r itation of the existing pipeline, to be performed by others, should
be monitored to understand potential environmental problems associated with construction 
and operation of the new pipe. Bedouin populations in the area are not expected to be
impacted by pipe construction or operation, but this must be confirmed. A failure of the
pipe could create localized flooding in the desert: depending on the location, the
environmental impacts will vary. The environmental impacts of potential conflicts with
military use of the proposed right-of-way should be determined. Construction will create 
noise, dust and additional traffic. 
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Rehabilitate and expand local distribution system: Because of the improved waterdistribution sy-stems, the load on the sewerage collection systems will increase, includingcosts for more conscientious maintenance; the impact of sewerage flooding will also be more severe. Reduced reliance on standpipes and trucked (transported) water will have positivepublic health and economic impacts. The new main pump station will represent anadditional electrical load which the local system must absorb. The station may also be the source of additional noise and traffic, although these are expected to be minimal. Theproximity of the station to commercial and public buildings will increase any negativeimpacts on the community. In several areas in the old city section, disposal of petroleumproducts is obvious; a review of all sources of hazardous waste along existing and newroutes must be made to identify the nature and levels of potential contaminated soils removalefforts. The primary environmental issues involve public safety, traffic control and serviceinterruptions during construction, including interruptions of water service and other utilities.Disposal of waste materials and contaminated soils during decommissioning of existingdesalination facilities, if added to this project, would also be required. The impacts on the
tourist industry due to inconveniences during construction should be considered. 

Sharm El Sheikh Wastewater System 

Expand stabilization 2onds by 6.200 ml/d: No sensitive animal or plant habitats have beenidentified in the proposed expanded stabilization pond area, but this must be confirmed. Theenvironmental impacts of the present wastewater treatment operations must be assessed toensure that expansion of the pond does not exacerbate problems; this review should includeoperations in the agricultural area using zhe pond effluent. Failure of the pond liner couldimpact the level and quality of groundwater; the impact must be assessed. The expandedponds could create increased insect and rodent populations. In addition, migratory birdshave stopped near the ponds in the past; the environmental impacts on increasing the pondsize must be assessed. Public safety at these unattended ponds must also be reviewed.Proper security provisions will be required to maintain public health and safety; residents
should not be able to enter and injure themselves, to vandalize the facility, or to discardsolid wastes, and stray animals should not be able to roam on the site. Because of itslocation, odors, if generated, should not present a problem; however, given the touristindustry sensitivities, this impact must be thoroughly assessed. There may be problems with
effluent quality and disposal during pond expansion. Effluent will be used for reuse, soreuse regulations must be maintained. The types of crops which can be successfully
cultivated with the effluent should be assessed to promote the most profitable use of theland. The existing agricultural area can apparently be expanded wateredand with theincreased effluent volumes. The impacts of alternative disposal schemes must be evaluatedif the present agricultural area cannot be expanded sufficiently to accommodate the increasedeffluent quantities; however, disposal to the sea will not be an option, so there will be no
impacts to marine resources or ecosystems in the Sharm El Sheikh area. 

Rehabilitate and expand local collection system: Reliable sewerage collection, along withadequate water supply, will improve public health. The need to manually remove raw 

3.19 



sewage from vaults, and the need to transport it by truck, will be eliminated.- As noted,there are areas within Sharm El Sheikh which show evidence of hazardous wastecontamination; all fources of hazardous waste along existing and new sewerage and forcemain routes must be made to identify the nature and levels of potential contamir'ated soilsremoval efforts. Failure of the system, or portions of the system, to operate properly willhave severe environmental implications in the form of sewage flooding. Improper operationand maintenance also has the potential to create environmental problems of odors anddisposal of material removed during sewer cleaning operations. Two new pump stationsrepresent an additional energy load which the local electrical grid must accommodate. Theimpacts on land use, energy consumption and traffic must also be assessed for the new pumpstations. Other environmental issues involve public safety, traffic control and serviceinterruptions during construction, including interruptions of sewage collection or other utilityservices. Pipe connections could present opportunities for raw sewage leakage duringconstruction. House connections will require very close contact with individual buildingowners and residents, and construction safety (or lack thereof) will be a very importantenvironmental concern. The impacts on the tourist industry due to inconveniences during
construction should be considered. 

S Luxor Water System 

Expand regional distribution system: Improvement in the regional distribution systemshould decrease the emigration of rural populations into Luxor, thereby positively impacting
population densities. Other environmental issues involve public safety, traffic control andservice interruptions during construction. The locations of new regional routes have notbeen determined; however, if mains cross agricultural land, they must be installed so theydo not interfere with agriculture use of the land or become a hazard to farming operations.Because of the presence of significant historical ruins in the Luxor area, potential regionalroutes must be assessed for the likelihood that cultural resources may be threatened.Booster pump stations, if required as a result of the hydraulic analysis, are necessary, theirimpacts on land use, energy consumption and traffic must be assessed. 

Rehabilitate and expand local distribution system: improvedWith water Jistribution 
systems, loads on (and costs for) the sewerage systems will increase; the impact of sewerageflooding will also be more severe. Reduced reliance on private wells and standpipes willhave positive public health and economic impacts: the impact on raised groundwater levelsbecause of reduced use of wells in the agricultural areas should be considered, especiallyin the historical sections of Luxor. New booster pump stations will represent additional.electrical loads which the local system must absorb. The stations may also be the source.of additional noise and traffic, although these are expected to be minimal. A review ofhazardous waste sources along existing and new routes must be made to identify the nature,and levels of potential contaminated soils removal efforts. As with the regional distribution

system, the nresence of significant historical ruins in the Luxor area creates a potential thatcultural resources may be threatened. Other important environmental issues involve publicsafety, traffic contror and service interruptions during construction. The impacts on the 
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tourist industry due to inconveniences during construction must be assessed. 

Luxor Wastewater System 

Coitstruct new 24.000 m3/d stabilization pond: No sensitive animal or plant habitats have
been identified in the proposed stabilization pond area just east of the present treatment
facilities, but this must be confirmed. The environmental impacts of potential conflicts withmilitary use of the proposed right-of-way should be determined as the proposed site is onthe southern approach to Luxor International Airport. The environmental impacts of theproposed treatment operations must be assessed, including the reuse of the effluent for
agricultural purposes. The ponds could create increased insect and rodent populations, and
the potential to attract migratory birds must be evaluated. Failure of the pond liner couldimpact the level and quality of groundwater; the impact must be assessed. Public safety at
this unattended ponds must also be reviewed. Proper security provisions will be requiredto maintain public health and safety; residents should not be able to enter and injure
themselves, to vandalize the facility, or to discard solid wastes, and stray animals should notbe able to roam on the site. Because of its location, odors, if generated, should not presenta problem; however, this impact must be thoroughly assessed. As noted, effluent will beused for reuse, so reuse regulations must be maintained. The impacts of alternative disposalschemes must be evaluated if the present agricultural area cannot be expanded sufficiently
to accommodate the increased effluent quantities; disposal to the nearby drains may be an
option, and the impacts to terrestrial and aquatic ecosystems must be assessed. 

Rehabilitate existineWWTP: The basic trickling filter technology of the existing plant willnot be changed; however, the process flow patterns will be reviewed to improve
performance of the Thefacilities. environmental impacts of the present wastewater 
treatment operations must be assessed to ensure that rehabilitation of the plant does notexacerbate problems; this review should include an assessment on aquatic and terrestrial 
ecosystems and public health which are affected by present discharge practices. Because
the work does not require the expansion of the existing site or the acquisition of newproperty, land use issues are not expected to significant. The local environment will beimpacted by improper operations and maintenance activities at the plant, including improper
sludge disposal. Sludge drying will require a significantly greater area than is presently online; the impact of this additional sludge drying process on the quality of the groundwater
table must be evaluated. The increase in plant capacity will result in increased electrical 
energy demands which the existing power grid may not be equipped to handle. The
potential for chlorine leakage will exist on the site; the chlorination system of therehabilitated plant should not substantially ihcrease that risk. There is no evidence thathazardous materials have been stored in the areas in which plant rehabilitation will occur;however, this needs to be confirmed. During construction, disposal of waste materials
generated during the work may be of concern; asbestos was not noted, for example, but it may be present. Public health may be affected if construction results in unacceptable
interruptions of service or excessive levels of dust, noise or construction traffic. 
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Expand local collection system: The introduction of reliable sewerage collection, in addition 
to adequate water supply, will improve public health. The presence of significant historical 
ruins in the Luxor area creates a potential that cultural resources may be threatened,
especially in areas close to the river. Hazardous waste sources along existing and proposed
sewerage and force main routes must be identified to determine the nature and levels of
potential contaminated soils removal efforts. Failure of the system to operate properly will
have severe environmental implications in the form of sewage flooding. Improper operation
and maintenance also has the potential to create environmental problems of odors anddisposal of material removed during sewer cleaning operations. Environmental issues also
involve public safety and interruptions during construction, including interruptions of sewage
collection or other utility services. Pipe connections present opportunities for raw sewageleakage during construction. The impacts on land use, energy consumption and traffic must
be assessed for the new pump stations. House connections will require very close contact
with individual building owners and residents, and construction safety (or lack thereof) will
be a very important environmental concern. The new force main from the pump station to
the treatment plant will cross agricultural land and will generally parallel the existing pipe;
environmental impacts of this pipe are expected to be minor. The impacts on the tourist
industry in Luxor due to inconveniences during construction should be considered. 

* Armant Water System 

Construct new 240 /s WTP: The new plant inlet structure may affect flow patterns alongthe shore of the Nile River, the suction of the inlet piping may also affect aquatic life. The presence of the plant will require new public restrictions on the use of the river in thrvicinity of the plant. There are no apparent sensitive animal or plant habitats in the vicinity
of the proposed plant site. The land on which the plant will be constructed is currently
agricultural and is owned by the governorate. Construction of the plant will remove 3hectares from production, and the farmers cultivating the land must find new land to work.
The plant will represent a major electric load on the existing grid; existing capacity mayrequire expansion. The plant site will alter traffic flow patterns in the area of the plant.
The plant represents a new risk for the local population because of the potential use of gaseous chlorine for disinfection and the possibilities of incurring a chlorine leak. Noiseat the plant, and additional traffic required to service the plant, may also become issues.Failure of the plant to operate will result in reduced water services, but there will not be
otherwise affected. The local environment will, however, be impacted by improper
operations and maintenance activities occurring at the plant, including unsuitable sludgedisposal. The introduction of plant operations will also require a significant improvement

*progiam in the distribution system (to reduce "leakage as pressures are raised) andconstruction of a wastewater collection system. Of benefit will be the improvements to . water service in terms of quality and quantity; the creation of the plant also represents an
opportunity for economic growth in the region. The existing groundwater wells can betaken from service, and the groundwater can return to its natural level; the impact of this 
on the community must be evaluated. 
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Rehabilitate compact unit: Since the compact unit will be used only in a stand-by mode,daily operational impacts will be negligible. The site, which is across the street from aschool, could also be converted into public or recreational use. Disposal of waste maierialsgenerated during construction should be carefully monitored. No hazardous chemicals orother materials will be stored at the site. Proper security provisions will be required tomaintain public andhealth safety; residents should be tonot able enter and injurethemselves, to vandalize the facility, or to discard solid wastes, and stray animals should notbe able to roam on the site. Electric power consumption will drop in the grid, and otherdaily impacts associated with the unit, such as traffic and noise, should be eliminated. 

Rehabilitate and expand local distribution systei: As a result of improved water distributionsystems, the need for a sewerage collection system will become critical. Reduced relianceon private wells or standpipes will have positive public health and economic impacts.review of hazardous waste sources Aalong the existing and new routes must be madeidentify tothe nature and levels of potential contaminated soils removal efforts. Otherimportant environmental issues involve public safety, traffic control and service interruptionsduring construction, including interruptions of water service. 

Armant Wastewater System 

Constructnew 15.000 m3/d stabilization Rond: The presence of sensitive animalhabitats in the proposed stabilization pond 
or plant

area must be confirmed. The environmentalimpacts of the proposed treatment operations must be assessed, including the reuse of theeffluent for agricultural purposes. The ponds could generate increased insect and rodentpopulations, and the potential to attract migratory birds must be evaluated. Failure of thepond liner could impact the level and quality of groundwater; the impact must be assessed.Public safety at this unattended ponds must also be reviewed.will be required Proper security provisionsto maintain public health and safety; residents should not be able to enterand injure themselves, to vandalize the facility, or to discard solid wastes, and stray animals
should not be able to roam on the site. 
 Because of its location, odors, if generated, shouldnot present a problem: however, this impact must be thoroughly assessed. As noted,effluent will be used for reuse, so reuse regulations must be maintained. The impacts ofalternative disposal schemes must be evaluated if the present agricultural area cannot beexpanded sufficiently to accommodate the increased effluent quantities; disposal to thenearby drains may be an option, and the impacts to terrestrial and aquatic ecosystems mustbe assessed. The overall environmental impacts associated with siting of the ponds in arelatively undeveloped area of Qena Governorate must be thoroughly assessed. 
Construct new local collection system: The introduction of reliable sewerage collection, inaddition to adequate water supply, will dramatically improve public health in Armant.Manual collection of raw sewage, the need to haul it through crowded streets, and the needto dispose it into local watercourses will be eliminated. All hazardous waste sources alongexisting and new sewerage and force main routes must be identified to determine the natureand levels of potential contaminated soils removal efforts. Failure of the system to operate 
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properly will have-severe environmental implications in the form of sewage flooding.
Improper operation and maintenance also has the potential to create environmental problems
of odors and disposal of material removed during sewer cleaning operations. Environmental
issues also involve public safety, traffic control and interruptions during construction,
including interruptions of sewage collection or other utility services. Pipe connections 
present opportunities for raw sewage leakage during construction. The impacts on land use, 
energy consumption and traffic must be assessed for two new pump stations once they have
been sited. House connections will require very close contact with individual building 
owners and residents, and construction safety (or lack thereof) will be a very important
environmental concern. The new force mai1 from the main Armant pump station to the 
treatment plant will cross agricultural land; environmental impacts of this pipe must be
assessed. Connections to the existing sugar cane factory will be required, but the impacts 
on the environment of treating this industrial flow cannot be determined at this time because 
information on flows was unavailable. A full environmental assessment of the factory's
water and wastewater practices should be performed. 

Isna Water System 

Construct new 260 1/s WTP: The new plant inlet structure may affect flow patterns along
the shore of the Nile River; the suction of the inlet piping may also affect aquatic life. The 
presence of the plant will require new public restrictions on the use of the river in the
vicinity of the plant. There are no apparent sensitive animal or plant habitats in the vicinity
of the proposed plant site; the land on which the plant will be constructed is owned by the 
governorate. Construction of the new Isna plant will remove 3 hectares from production,
and the farmers cultivating the land must find new land to work. The plant will represent 
a major electric load on the existing grid; existing capacity may require expansion. The 
plant site will alter traffic flow patterns in.the area of the plant. The plant represents a new
risk for the local population because of the potential use of gaseous chlorine for disinfection 
and the possibilities of incurring a chlorine leak. Noise at the plant, and additional traffic 
required to service the plant, may also become issues. Failure of the plant to operate will 
result in reduced water services, but there will not be otherwise affected. The local 
environment will, however, be impacted by improper operations and maintenance activities 
occurring at the plant, including unsuitable sludge disposal. The introduction of plant
operations, along with the rehabilitation work discussed below, will also require a significant
improvement program in the distribution system (to reduce leakage as pressures are raised)
and construction of a wastewater collection system. Opportunities may exist to uncover
cultural items; the potential environmental impacts of disturbing cultural resource must be
evaluated. Of benefit will be the improvements to water service in terms of quality and 
quantity; the creation of the plant also represents an opportunity for economic growth in the 

'region. 

Rehabilitate two existing WTPs: The plants' technology will Thenot be changed.
environmental impacts of present treatment operations must be assessed ensureto that
rehabilitation of the plants do not exacerbate problems; this review should include an 
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assessment on aquatic ecosystems and public health which are affected by present practices. 
Because the work does not require the expansion of the existing .ar or the acquisition of 
new property, land use issues are not expected to significant. te rehabilitation wil! 
increase electrical energy demands which the existing power grid may not be equipped to 
handle. Chlorination equipment presently does not function; there is no potential for 
chlorine leakage presently. The rehabilitated chlorination system will represent an increased 
risk. The local environment will be impacted by improper operations and maintenance 
activities at the plant, including improper sludge disposal. The existence of hazardous 
materials on the site is unknown; this needs to be confirmed. During construction, disposal
of waste materials generated during the work and from the demolition of the 1971 plant may 
be of concern; asbestos was not noted, for example, but it may be present. Public health 
in Isna may be affected if construction activities result in unacceptable interruptions of 
service or excessive levels of dust, noise or construction traffic; the plants are in close 
proximity to populated areas. 

Rehabilitatq and expand local distribution system: As a result of improved water distribution 
systems, the need for a sewerage collection system will become critical. Reduced reliance 
on private wells or standpipes will have positive public health and economic impacts. Two 
new booster pump stations will represent additional electrical loads which the local system 
must absorb. The stations may also be the source nf additional noise and traffic, although 
these are expected to be minimal. A review of hazardous waste sources along the existing 
and proposed routes must be made to identify the nature and levels of potential contaminated 
soils removal efforts. Because of the high groundwater levels, dewatering of construction 
trenches may impact adjacent structures; this impact must be considered when developing 
construction documents. The presence of significant historical ruins in the Isna area creates 
a potential that cultural resources may be threatened. Other important environmental issues 
involve public safety, traffic control and interruptions during construction, including 
interruptions of water service and other utilities. The impacts on the tourist industry due 
to inconveniences during construction must be assessed. 

Isna Wastewater System 

Construct new 14,000 m'/d stabilization pond: The presence of sensitive anim J or plant 
habitats in the proposed stabilization pond area must be confirmed. The overall 
environmental impacts.associated with siting of the ponds in a relatively undeveloped area 
of the governorate must be thoroughly assessed. The environmental impacts of the proposed 
treatment operations must be assessed, including the reuse of the effluent for agricultural 
purposes. The ponds could generate increased ins-ct and rodent populations, and the 
potential to attract migratory birds must be evaluated. Failure of the pond liner could 
impact the level and quality of groundwater; the impact must be assessed. Public safety at 
this unattended ponds must also be reviewed. Proper security provisions will be required 
to maintain public health and safety; residents should not be able to enter and injure
themselves, to-vandalize the facility, or to discard solid wastes, and stray animals should not 
be able to roam on the site. Because of its location, odors, if generated, should not present 
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a problem; however, this impact must be thoroughly assessed. As noted, effluent will be 
used for reuse, so reUse regulations must be maintained. The impacts of alternative disposal 
schemes must be evaluated if the present agficultural area cannot be expanded sufficiently 
to accommodate the increased effluent quantities; disposal to the nearby drains may be an 
option, and the impacts to terrestrial and aquatic ecosystems must be assessed. 

Construct new local collection system: The introduction of reliable sewerage collection, in 
addition to adequate water supply, will dramatically improve public health in Isna. Manual 
collection of raw sewage, the need to haul it through crowded streets, and the need to 
dispose it into local watercourses will be eliminated. All hazardous waste sources along 
existing and new sewerage and force main routes must be identified to determine the nature 
and levels of potential contaminated soils removal efforts. Failure of the system to operate 
properly will have severe environmental implications in the form of sewage flooding. 
Improper operation and maintenance also has the potential to create environmental problems 
of odors and disposal of material removed during sewer cleaning operations. Other 
environmental issues also involve public safety, traffic control and interruptions during 
construction, including interruptions of sewage collection or other utility services. Pipe 
connections present opportunities for raw sewage leakage during construction. The impacts 
on land use, energy consumption and traffic must be assessed for the new pump stations 
once they have been sited. House connections will require very close contact with 
individual building owners and residents, and constructicn safety (or lack thereof) will be 
a very important environmental concern. The new force main from the main Isna pump 
station to the treatment plant will cross agricultural land; environmental impacts of this pipe 
must be evaluated. The presence of historical ruins in the Isna area creates a potential that 
cultural resources may be threatened. The impacts on the tourist industry due to 
inconveniences during construction must be assessed. 

S Kom Ombo Water System 

Rehabilitate and expand existing 200 /s WTP: The technology of the plant will not be 
changed. The local environment will be impacted by ;mproper operations and maintenance 
activities at the plant, including improper slud, ;.spisal. The environmental impacts of 
present treatment operations must be assessed f en. ure that rehabilitation of the plant does 
not exacerbate problems: this review should inc.lude an assessment on aquatic ecosystems 
and public health which are- affected by present practices. Because the work does not 
require the expansion of the existing site or the acquisition of new property, land use issues 
are not expected to significant. The increase in plant capacity will result in increased 

*electrical energy demands which the existing power grid may not be equipped to handle. 
The chlorination system for the new/rehabilitated plant represents an increased risk only if 

' it is used. Noise at the plant, and additional traffic required to service the plant, may also 
become issues. Failure of the plant to operate will result in reduced water services, but 
there will not be otherwise affected. There is no evidence that hazardous materials have 
been stored in the areas in which plant expansion or rehabilitation will occur; this needs to 
be confirmed. During construction, disposal of waste materials generated during the work 
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may be of concern; asbestos was not noted, for example, but it may be present. Public 
health may be affected if construction results in unacceptable interruptions of service or 
excessive levels of dust, noise or construction traffic. The introduction of plant operations
will also require a significant improvement program in the distribution system (to reduce 
leakage as pressures are raised) and construction of a wastewater collection system; as a 
result of the rehabilitated plant, the existing local distribution system in Kom Ombo will 
require significant upgrading to handle increased quantities and operating pressures. Of 
benefit will be the improvements to water service in terms of quality and quantity; the 
creation of the plant also represents an opportunity for economic growth in the region. The 
existing groundwater wells can be taken from service, and the groundwater can return to its 
natural level; the impact of this on the community must be evaluated. 

Rehabilitate regional distribution system: This work will be undertaken in conjunction with 
the Nasr City regional transmission pipe work. Improvement in the regional distribution 
system will have the effect of decreasing the emigration of rural populations into the e cities,
thereby positively impacting population densities. Other environmental issues involve public
safety, traffic control and service interruptions during construction. The locations of new 
routes have not been determined; however, whenever mains cross agricultural land, they 
must be installed so they do not interfere with agriculture use of the land or become a 
hazard to farming operations. Because of the presence of historical ruins in the Kom Ombo 
area, potential regional routes must be assessed for the likelihood that cultural resources may
be threatened. Booster pump stations, if required as a result of the hydraulic analysis, are 
necessary, their impacts on land use, energy consumption and traffic must be assessed. 

Rehabilitate and expand local di u y : As a result of improved water distribution 
systems, the need for a sewerage collection system will become critical. Reduced reliance 
on private wells and standpipes willhave positive public health and economic impacts. New 
booster pump stations will represent additional electrical loads which the local system must 
absorb. The stations may also be the source of additional noise and traffic, although these 
are expected to be minimal. A review of hazardous waste sources along the existing and 
proposed routes must be made to identify the nature and levels of potential contaminated 
soils removal efforts. Because of the high groundwater levels, dewatering of construction 
trenches may impact adjacent structures; this impact must be considered when developing
construction documents. The presence of historical ruins in the Kom Ombo area creates a 
potential that cultural resources may be threatened. Other important environmental issues 
involve public ,afety, traffic control and interruptions during construction, including
interruptions of water service. The impacts on the tourist industry due to inconveniences 
during construction must be assessed. 

Kom Ombo Wastewater System 

Construct. new 14.000 ml/d stabilization pond: The construction of this pond will be 
undertaken in conjunction with the Darawo pond. The overall environmental impacts
associated with siting of the ponds in a relatively undeveloped area of the governorate must 
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be thoroughly assessed. The presence of sensitive animal or plant habitats in the proposed
stabilization pond area must be confirmed. The environmental impacts of the proposed
treatment operations must be assessed, including the reuse of the effluent for agricultural 
purposes. The ponds could create increased insect and rodent populations, and the potential
to attract migratory birds must be evaluated. Failure of the pond liner could impact the 
level and quality of groundwater; the impact must be assessed. Public safety at this
unattended ponds must also be reviewed. Proper security provisions will be required to 
maintain public health and safety; residents should not be able to enter and injure
themselves, to vandalize the facility, or to discard solid wastes, and stray animals should not
be able to roam on the site. Because of its location, odors, if generated, should not present 
a problem; however, this impact must be thoroughly assessed. As noted, effluent will be
used for reuse, so reuse regulations must be maintained. The impacts of alternative disposal
schemes must be evaluated if the present agricultural area cannot be expanded sufficiently
to accommodate the increased effluent quantities; disposal to the nearby drains may be an 
option, and the impacts to terrestrial and aquatic ecosystems must be assessed. 

Construct new local collection system: The introduction of reL. le sewerage collection, in
addition to adequate water supply, will dramatically improve public health in Kom Ombo. 
Manual collection of raw sewage, the need to haul it through crowded streets, and the need 
to dispose it into local watercourses will be eliminated. All hazardous waste sources along
existing and proposed sewerage and force main routes must be identified to determine the 
nature and levels of potential contaminated soils removal efforts. Failure of the system to 
operate properly will have severe environmental implications in the form of sewage
flooding. Improper operation and maintenance also has the potential to create environmental 
problems of odors and disposal of material removed during sewer cleaning operations.
Environmental issues also involve public safety, traffic control and interruptions during
construction, including interruptions of sewage collection or other utility services. Because
 
of the high groundwater levels, dewateririg of construction trenches may impact adjacent

structures; this impact must be considcre 
 wfi%,. developing construction documents. Pipe
connections present opportunities for raw sewage leakage during construction. The impacts 
on land use, energy consumption and traffic must be assessed for the new pump stations 
once they have been sited. House connections will require very close contact with
individual building owners and residents, and construction safety (or lack thereof) will be 
a very important environmental concern. The presence of historical ruins in the Kom Ombo 
area creates a potential that cultural resources may be threatened. The new force main from
the main Kom Ombo pump station to the treatment plant will cross agricultural land;
environmental impacts of this pipe must be assessed. Connections to the existing sugar cane
processing and silica iron factories will be required; but the impacts on the environment of
treating these industrial flows cannot be determined at this time because information on
,flows was unavailable. Full environmental assessments of the factories' water and 
wastewater practices should be performed. The impacts on the tourist industry due to 
inconveniences during construction must be assessed. 

Darawo Water System 
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Rehabilitate existing 80 [/s WTP: The technology of the Darawo plant will not be changed.
The environmental impacts of present treatment operations must be assessed to ensure that
rehabilitation of the plant does not exacerbate problems; this review should inciude an 
assessment on aquatic ecosystems and public health which are affected by present practices.
Because the work does not require the expansion of the existing site or the acquisition of 
new property, land use issues are not expected to significant. The rehabilitation will
increase electrical energy demands which the existing power grid may not be equipped to 
handle. Chlorination equipment presently does not function; there is no potential for
chlorine leakage presently. The rehabilitated chlorination system represents an increased
risk; the plant is in close proximity to populated areas. The local environment will be
impacted by improper operations and maintenance activities at the plant, including improper
sludge disposal. As a result of the rehabilitated plant, the existing distribution system will
require significant upgrading to handle increased quantities and operating pressures. The
existence of hazardous materials on the site isunknown; this needs to be confirmed. During
construction, disposal of waste materials generated during the work may be of concern;
asbestos was not noted, for example, but it may be present. Public health may be affected
if construction results in unacceptable interruptions of service or excessive levels of dust,
noise or construction traffic. 

Rehabilitate and expand local distribution system: As a result of improved water distribution 
systems, the need for a sewerage collection system will become critical. Reduced reliance 
on private wells and standpipes will have positive public health and economic impacts.
Because of the high groundwater levels in parts of Darawo, dewatering of construction 
trenches may impact adjacent structures; this impact must be considered when developing
construction documents. A review of hazardous waste sources along the existing and
proposed routes must be made to identify the nature and levels of potential contaminated 
soils removal efforts. Other important environmental issues involve public safety, traffic
control and service interruptions during construction, including interruptions of water
 
service.
 

Darawo Wastewater System 

Construct new 6.850 m3 /d stabilization pond: The construction of this pond will beundertaken in conjunction with the Kom Ombo pond. The overall environmental impacts
associated with siting of the ponds in a relatively undeveloped area of the governorate must 
be thoroughly assessed. The presence of sensitive animal or plant habitats in the proposed
stabilization pond area must be confirmed. The environmental impacts of the proposed
treatment operations must be assessed, including the reuse of the effluent for agricultural 
purposes. The ponds could create increased insect and rodent populations, and the potential
to attract migratory birds must be evaluated. Failure of the pond liner could impact the
level and quality of groundwater; the impact must be assessed. Public safety at this
unattended ponds must also be reviewed. Proper security provisions will be required to
maintain public health and safety; residents should not be able to enter and injure
themselves, to vandalize the facility, or to discard solid wastes, and stray animals should not 
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be able to roam on the site. Because of its location, odors, if generated, should not present 
a problem; however, this impact must be thoroughly assessed. As noted, effluent will be 
used for reuse, so reuse regulations must be maintained. The impacts of alternative disposal
schemes must be evaluated if the present agricultural area cannot be expanded sufficiently
to accommodate the increased effluent quantities; disposal to the nearby drains may be an 
option, and the impacts to terrestrial and aquatic ecosystems must be assessed. 

Construct new local collection system: The introduction of reliable sewerage collection, in 
addition to adequate water supply, will dramatically improve public health in Darawo. 
Manual collection of raw sewage, the need to haul it through crowded streets, and the need 
to dispose it into local watercourses will be eliminated. All hazardous waste sources along
existing and new sewerage and force main routes must be identified to determine the nature 
and levels of potential contaminated soils removal efforts. Failure of the system to operate
properly will have severe environmental implications in the form of sewage flooding.
Improper operation and maintenance also has the potential to create environmental problems
of odors and disposal of material removed during sewer cleaning operations. Environmental 
issues also involve public safety, traffic control and interruptions during construction, 
including interruptions of sewage collection or other utility ser:vices. Because of the 
relatively high groundwater levels in parts of Darawo, dewatering of construction trenches 
may impact adjacent structures; this impact must be considered when developing
construction documents. Pipe connections present opportunities for raw sewage leakage
during construction. The impacts on land use, energy consumption and traffic must be 
assessed for the new pump stations they have been sied.once House connections will 
require very close contact with individual building owners and residents, and construction 
safety (or lack thereof) will be a very important environmental concern. The new force 
main from the main Darawo pump station to the treatment plant will cross agricultural land; 
environmental impacts of this pipe must be evaluated. 

S Nasr City Water System 

Rehabilitate regional transmission pie: The work is to be undertaken in conjunction with 
the Kom Ombo regional supply system. Improvement in the regional distribution system
will have the effect of reducing the incentive to emigrate from rural areas to the cities. The 
force main runs through agricultural areas along the main road connecting Nasr City and 
Kom Ombo; land use impacting farming, traffic control and safety will present a major
environmental issue. A booster pump station, if required as a result of the hydraulic
analysis, is necessary, its impacts on land use, energy consumption and traffic must be 
assessed. 

Rehabilitate and exand local distribution system: As a result of improved water distribution 
systems, the need for a sewerage collection system will become critical. Reduced reliance 
on standpipes and trucked (transported) water will have positive public health and economic 
impacts. A review of hazardous waste sources along the existing and proposed routes must 
be made to identify the nature and levels of potential contaminated soils removal efforts. 
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Other important environmental issues involve public safety, traffic control and service 

interruptions during construction, including interruptions of water service. 

Nasr City Wastewater System 

Construct new 2.300 ml/d stabilization 2ond: The presence of sensitive animal or plant
habitats in the proposed stabilization pond area must be confirmed. The overall
environmental impacts associated with siting of the ponds in a relatively undeveloped area
of the governorate must be thoroughly assessed. The environmental impacts of the proposed
treatment operations must be assessed, including the reuse of the effluent for agricultural 
purposes. The ponds could create increased insect and rodent populations, and the potential
to attract migratory birds must be evaluated. Failure of the pond liner could impact thelevel and quality of groundwater; the impact must be assessed. Public safety at this
unattended ponds must also be reviewed. Proper security provisions will be required to 
maintain public health and safety; residents should not be able to enter and injure
themselves, to vandalize the facility, or to discard solid wastes, and stray animals should not
be able to roam on the site. Because of its location, odors, if generated, should not present 
a problem; however, this impact must be thoroughly assessed depending on final site
selection and the predominate wind direction (from the west). As noted, effluent will be
used for reuse, so reuse regulations must be maintained. The impacts of alternative disposal
schemes muist be evaluated if the present agricultural area cannot be expanded sufficiently
to accommodate the increased effluent quantities; disposal to the nearby drains may be an
option, and the impacts to terrestrial and aquatic ecosystems must be assessed. 

Construct new local collection system: The introduction of reliable sewerage collection, in
addition to adequate water supply, will dramatically improve public health in Nasr City.
Although there is a partial system, it is ineffective. Manual collection of raw sewage, the
need to haul it through crowded streets, and the need to dispose it, along with the sewerage
system flows, into local watercourses will be eliminated. All hiazardous waste sources along
existing and new sewerage and force main routes must be identified to determine the nature
and levels of potential contaminated soils removal efforts. Failure of the system to operate
properly will have severe environmental implications resulting from sewage 'flooding.
Improper operation and maintenance also has the potential to create environmental problems
of odors and disposal of material removed during sewer cleaning operations. Environmental
issues also involve public safety, traffic control and interruptions during construction,
including interruptions of sewage collection or other utility services. Pipe connections 
present opportunities for raw sewage leakage during construction. The impacts on land use, 
energy consumption and traffic must be asseised for the new pump stations once they have 
been sited. House connections will require very close contact with individual building
owners and residents, and construction safety (or lack thereof) will be a very important
environmental concern. The new force main from a new main Nasr City pump station to
the treatment plant will cross agricultural land; environmental impacts of this pipe must be 
assessed. 
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Chapter 4
 

TECHNICAL ANALYSIS
 

4.1 Introduction 

In undertaking the technical analysis in each location, a standard process was followed. 
Discussed in detail in Chapter 2, this process included review of available literature and 
reports to develop background information for each city and its water and wastewater 
systems. Using a questionnaire format, each city was visited to collected more detailed 
information and to assess the present status of facilities. The information was assembled into 
categories in order to present a logical development of the facts and to form the basis for 
reaching decisions on the most appropriate interventions, if any, for the water and wastewater 
systems for each individual city. As part of this development, sketches, flow diagrams, maps 
and figures were produced to support and clarify points, as required. The compiled 
information, assembled into draft assessment reports, was reviewed. Requirements for 
additional information, or for clarification of information, were compiled, and follow-up site 
visits were conducted. 

In conjunction with the de,lopment of reliable technical information for the facilities at each 
site, credible cost information was also compiled, and cost curves for the types of facilities 
to be recommended were generated. The cost information covered both capital construction 
and estimated annual operations and maintenance costs. These curves were used consistently 
to establish base costs. Area factors.to adjust the base costs for each specific city location, 
were then applied. The cost information is representative of prices in March 1994; the costs 
are not escalated to project or construction mid-points. 

The levels of manpower required to properly operate and maintain the recommended facilities 
were also estimated based on reasonable staffing levels typical of water and wastewater 
facilities elsewhere; existing facilities which suffer from overstaffing were not used as 
examples. The skills levels and labor categories of staffing have also be identified. The 
basis for staffing was applied consistently to all facilities. 

The initial locations for study included II cities; Nuweiba, Sharm El Sheikh, Luxor, Isna, 
Mansoura, Mahalla El Kobra. Kom Ombo, Nasr City, and Hurghada. On the initial field 
trips to each location, the various interventions that might be considered were discussed with 
GOE officials at the governorate and city level. Information obtained during the visits to 
Hurghada confirmed that the major water and wastewater facilities were in place or were 
being constructed through NOPWASD. Other opportunities for potential projects were 
limited to facilities that would predominately serve the tourist industry. Since other identified 
locations provide an opportunity to achieve project objectives in similar settings, the WASH 
team was advised not to-proceed further with the various analyses for Hurghada. 
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commissioned and is receiving flows from about 40 percent of the city; the remaining flowsare discharged into drains leading to Lake Manzala. Talkha has no sewage treatment
capacity; all flows discharge to drains. 

The sewerage system in Mansoura covers approximately 95 percent of the population, and
the system in Talkha covers about 80 percent of the population. Because of the highgroundwater level, infiltration appears to be a significant factor. Both systems will require
expansion to meet expected 2010 flows. 

Other than a WHO demonstration project using aerated lagoons, villages have neither 
sewerage systems nor treatment facilities. 

4.2.2 Analysis of Potential Water and Wastewater Proj,:cts 

Projected 2010 demands for the regional system cannot be met by the existing facilities. To 
meet 2010 water demands reliably, the two existing water treatment plants must berehabilitated. Following rehabilitation, technical assistant for the combined 77,760 m3/d (900
Us) complex will be needed to promote consistent, dependable operation. 

Talkha will also require a new 104,000 ml/d (1,200 I/s) water treatment plant. The plant
should consider the use of chemically-enhanced settling/rapid sand filtration technology.Land for the plant is available. The five compact units should be rehabilitated and used to 
meet intermediate needs until the new plant is commissioned. 

The regional distribution requires rehabilitation. A hydraulic analysis, a leakage detection 
program and a system operations plan are recommended in conjunction with rehabilitation. 

The local distribution systems require rehabilitation and expansion. Hydraulic analyses andleakage detection programs are recommended as part of this effort. The Mansoura system
is estimated to require about 100 km of pipes. Thenew Talkha system will need 
approximately 30 km of new pipes. 

Wastewater System 

Projected 2010 demands for Mansoura can be met with the existing 135,000 m3/d treatment
plaht. A technical assistance program should be implemented to obtain maximum benefit 
from the plant. 

Projected demands for Talkha will require the construction of a new 25,000 m3/d treatmentplant. An assessment of technical alternatives indicates that a conventional activated sludge
plant would be appropriate. A four hectare site for the plant is available. 

The Mansoura collection system will require expansion; approximately 100 km of new sewers is estimated. Although no detailed information on the Talkha collection system was
available, it is estimated that approximately 30 km of new sewerage must be constructed. 
A new systems operations plan should be developed. 
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4.2 Mansura 

4.2.1 Inventory of Facilities 

Mansoura is part of a regional water system which includes the city of Talkha and 16
surrounding villages. Technical data are discussed in greater detail in the Technical Annex. 
Water demand and wastewater generation information is summarized in Table 4.1. 

TABLE 4.1
 
SUMMARY OF MANSOURA WATER AND WASTEWATER INFORMATION
 

Water Demands, m3/d _JWastewater Flows, m/d 

1994 2010 1994 2010J 

Mansoura 33,390 115,050 19,460 80,120
 

Talkha 10,610 34,480 5,340 
 23,870
 

Villages 10,000 32,870 0' 0' 

TOTALS 54,000 182,400 24,800 103,990 

Note 1: Village wastewater flows do not contnbute to the flows handled by the Mansoura plant 

Present water production capability is 54,000 m'/d (625 Us). Mansoura has two existing
plants totalling 43,200 m3/d (500 Us). The existing facilities require substantial 
rehabilitation. Plant capacity is being expanded by 34,600 m3/d (400 l/s) and should be
available in 1995. In addition, three compact high-pressure rapid sand filters, totalling 6,500
mI/d, are located in Mansoura, and two units, with a total capacity of 4,300 m'/d, are in 
Talkha. 

Residential per capita consumption in both Mansoura and Takha is estimated to be 56 li/p/d.
Present water consumption stretches system production and distribution capability; there is 
no excess production capacity. 

The regional water distribution system needs to be upgraded; system losses are estimated to 
be 30 percent. 

The local distribution systems in both Mansoura and Talkha cover roughly 100 percent of
the population. Pressures in the systems are inadequate, and losses are estimated at 30 
percent. These systems will require rehabilitation and expansion to accommodate the 2010 
demands. 

Wastewater System 

Present sewage treatment capacity in Mansoura is 135,000 ml/d. The plant is being 

4.2 



4.2.3 Estimated Construction Costs
 

The costs to construct water and wastewater systems for Mansoura are summarized in Table
 
4.2.
 

Costs for improvements to the regional water supply system are also included.
 

4.2.4 Estimated Operating Costs
 

The annual costs to properly operate and maintain the new water and wastewater facilities
for the Mansoura systems are presented in the financial annex. The total operations and
maintenance costs, covering both existing and new facilities, are discussed in detail in 
Chapter 5.4. 
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TABLE 4.2 

CONSTRUCTION COSTS FOR 

MANSOURA 

SERVIE PI DESCRIPTION OF PROPOSED PROJECTS CONSTRUCTION COST 

WA*TER; .:- Trealmoen * Construct new 1.200 Ips water teatmient plant " LE 90 million 
for Talkha 

. Rehabilitate existing Ireatment plants (200 Ips LE 10 million 

and 300 s. 

' Rehabilitate five compact units LE 2 million 

Distibution System * Rehabilitate regional system: hydraulic analysis LE 7 5 million 
and leakage study. system operations plan 

R Rehabilitate and expand systems in Mansoura LE 15 4 million 
and Talkha: 130 km of pipes in 100 mm 
to 300mm diamelers; new storage tanks. 

Treatnn* Constuct new 24.000 m31day wMtewater eainent LE 35 million 
plant to serve Talkha City. technical assistance 

Collection Systm* Expand localcollecton systems in LE 36.5 million 
Mansoura and Talkha; connect exitng 
pump stations to Mansoura WWTP; 130 km 
of 100 rn to 300 mm diameter pipes In Talkha 
and Mansoura. 



4.3 Makalla ElKobra 

4.3.1 Inventory of Facilities 

Mahalla El Kobra is part of a regional water system which includes eight surrounding
villages. The city has a significant textile and associated industrial sector. Details of thetechnical data are discussed in greater detail in the Technical Annex. Water demand and 
wastewater generation information is summarized in Table 4.3. 

TABLE 4.3
SUMMARY OF MAHALLA EL KOBRA WATER AND WASTEWATER 

INFORMATION 

Location Water Demands, m3/d _ Wastewater Flows, m&/d
 

1994 J 2010 J 1994 
 2010
 
Mahala 47,260 168,250 26,020 114,900
 

Villages 12,340 15,000 0' 0'
 

TOTALS 59,600 183,250 26,020 114,900 

NoI 1: Village wuawater flows do not contribute to the flows handled by the Mahala El Kobnt plantO 

Present water production is 59,600 m3/d (690 /s). Mahalla El Kobra has six existing water 
treatment facilities. Plants No. 1 and Ncr. 2 both require extensive rehabilitation. Plant No.2 capacity is being expanded by 17,280 m3/d (200 I/s) and should be available in 1996.
Plants No. 3 through 6, which use groundwater, have minimal useful lives; Plant No. 6 is 
not operating. 

Residential per capita consumption is estimated to be 59 l/p/d. Present water consumption
stretches system production and distribution capability; there is no productionexcess 
capacity. 

The regional distribution system needs to be upgraded; system losses are estimated to be at 
least 30 percent. 

The local distribution system covers approximately 84 percent of the city and is generallyinadequate; losses exceed 30 percent. The system will require rehabilitation and expansion 
to meet expected 2010 flows. 

The major industries in Mahalla El Kobra produce their own water on-site; they do not draw 
system water for their operations. 
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Wastewater System 

Presently, there is no effective sewage treatment operations in Mahalla El Kobra. The 
existing 10,000 m'/d trickling filter plant is out of service; rehabilitation is so extensive as 
to be impractical. A new activated sludge sewage treatment plant will provide 90,000 m3/d
capacity by the end of 1994. The plant appears adequate to handle the design flow. There 
is sufficient space on site for drying the volume of sludge expected. 

The sewerage system in Mahalla El Kobra covers about 80 percent of the city. It requires
rehabilitation and expansion. Sewage flooding occurs in the southeast zone of the city.
System pump stations are generally in good shape and should be suitable until 2000. High
groundwater is a problem in the area. 

The villages have neither sewerage systems nor treatment facilities. 

4.3.2 Analysis of Potential Water and Wastewater Projects 

Projected 2010 demands for the regional system cannot be met by the existing facilities. In 
meeting the 2010 demands, the groundwater-sourced facilities may not play important roles 
in the system. Plants No. I and No. 2 should also be rehabilitated to provide a dependable 
flow of about 69,120 m3/d (800 Is). Inaddition, Plant No. 2 should be expanded by 17,280 
(200 I/s) using the present technology. 

Mahalla El Kobra will require a new 95,040 m3/d (1,100 /s) water treatment plant. The 
plant should use chemically-enhanced settling/rapid sand filtration technology. Land for the 
plant is available. 

The regional distribution system requires rehabilitation. A hydraulic analysis, a leakage
detection program and a system operations plan are recommended in conjunction with 
rehabilitation. 

The local distribution system in Mahalla El Kobra also requires rehabilitation and expansion.
Hydraulic analysis and leakage detection programs are recommended as part of this effort. 
The system will require about 100 km of new pipes. 

Wastewater System 

Based on the projected 2010 demands for Mahalla El Kobra, the existing conventional 
activated sludge plant should be expanded to 120,000 m'/d by constructing the next 30,000 
m3/d module. Demolition of the original 10,000 m 3/d plant will be necessary to obtain 
sufficient space. 

The collection system will require expansion; approximately 120 km of new sewers should 
be constructed. A new system operations plan should be developed. 

4.3.3 Estimated Construction Costs 
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The costs to construct water and wastewater systems for Mahalla El Kobra are summarized 

in Table 4.4. Costs also include improvements to the regional water supply system. 

4.3.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilities 
for the Mahalla El Kobra regional systems are presented in the financial annex. The total 
operations and maintenance costs, covering both existing and new facilities, are discussed in 
detail in Chapter 5.4. 
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TABLE 4.4 

CONSTRUCTION COSTS FOR 

MAHALLA EL KOBRA 

SERVICE PROPOSED INTERVENTIONTDESCRIPTION [OF PROPOSED PROJECTS CONSTRUCIION COSTS 

WAP ~~ Treatment * Construct new 1.100 Ips water Ireatrnent plant ° LE 80 million 

. Rehabilitate existing w'TP No. I * LE 15 million 

. Rehabilitate and expand existing WTP No. 2 LE 20 million 
}'}!i:.: :i:i~~ ______ to 700 Ips._ _ _ _ _ __ _ _ 

-: *Rehabilitate.:.:.. Obbuton:>- - :, System and expand local system: hydraulic/ LE 9.3 million 

leakage studies. Install 100 km of 100 mm 

to 300 mm diameter pipes. System 
operations plan. 

*ATW Treatment" Expand exsting WWTP by 30.000 m3/d. LE 41 million
Testing facility 

Collection System Perform an indutlal waste survey; flooding study. LE 21.5 millicn 
Constuct new locaystem. 120cm of 
150 mn to 80 mm diameter ppes. Pump stations and 
force maim. Systems operabon plan. 



4.4 Nu _eiba 

4.4.1 Inventory of Facilities 

Nuweiba is comprised of separate north and south areas. This is reflected in the arrangement
of the water and wastewater systems. The water and wastewater systems in Nuweiba are 
stand-alone facilities; they are not part of any regional system. However, the South Sinai 
Governorate is considering a strategy to supply water to support coastal development north 
of Nuweiba; in this scenario, Nuweiba would become part of a future regional system.
Nuweiba is also the site of an important port, and the tourist industry is just beginning to 
take off. 

Technical data are discussed in greater detail in the Technical Annex. Water demand and 
wastewater generation information is summarized in Table 4.5. 

TABLE 4.5 
SUMMARY OF NUWEIBA WATER AND WASTEWATER INFORMATION 

Location Water Demands, m'/d Wastewater Flows, m/d 

1994 2010 1994 2010 

Nuweiba 1J 2,670 8,440 990 5,550 

Present production capability is 2,670" m3/d (30 I/s). Nuweiba obtains its water from 
groundwater wells (2,000 m3/d) and from two sets of flash evaporation-type desalination units 
(670 m/d). Well water has a high salinity, and the well fields have been overpumped. The
single unit in the older desalination water facility is at the end of its useful life. The four 
units of the newer desalination water facility are in good condition. 

Residential per capita consumption is estimated to be 61 i/p/d. Present water consumption
stretches system production and distribution capability; there is no excess production 
capacity. 

There are two separate water distribution systems for well water and for desalinated water
serving both areas. Well water is used for general domestic purposes; the desalinated water 
isused for drinking and cooking. Both systems generally serve the same buildings and cover 
about 85 percent of the population. Both systems appear to be in fair condition although they
have been extended to their limits: system losses are estimated to be 40 percent. The largest
demands are generated by several large hotels along the coast in the south area which use 
desalination water extensively. 

Each component of the water system isoperated under separate contracts; the contractors are 
different. 
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Present sewage treatment capacity in Nuweiba is approximately 1,250 m3/d using waste
stabilization ponds in the two areas; this capacity exceeds present generation. The south
pond is presently undergoing rehabilitation. The effluent quality could not be confirmed as 
not testing has been done; there is evidence of salinity. Both facilities require rehabilitation. 
Effluent is reused to irrigate a nearby citrus orchard. 

The sewerage systems in north and south Nuweiba cover about 85 percent of the population.
Installed facilities appear to be in acceptable condition. These systems will require
rehabilitation and expansion to meet 2010 demands. 

The wastewater system is operated under contract. 

4.4.2 Analysis of Potential Water and Wastewater Projects 

Water System
 

The most pressing need for Nuweiba is a reliable water source to meet 2010 requirements;
the inclusion of other coastal community/development needs have not been included in this 
assessment. Present sources are either becoming unreliable or are expensive. The springs
of Ein Furtaga, approximately 14 km west, have shown promise as a new source. Four
wells (three completed, one under development by the Governorate) are producing over
3,000 m/d. According to the National Groundwater Research Institute, the Fin Furtaga area 
could continuously produce about 10,000 m3/d for 30 years. Five new wells, and a 400 mm
diameter transmission pipe should be constructed to convey water to Nuweiba.
Approximately 4,000 m3/d of system storage a.118 /s lift station should also be constructed. 

The existing wells should be abandoned, the older desalination plant should be
decommissioned, and the newer plant should either be decommissioned or mothballed for 
standby use. 

The two existing water distribution systems should be combined to the greatest extent
possible, and the single system should be c-panded following an hydraulic analysis and
leakage detection programs. The system will require about 110 km of new pipes. 

Wattewater System 

The collection system will require expansion; approximately 110 krn of new sewers and two 
new lift stations will be required. A system operations plan should be developed. 

An additional 4,300 m3/d should be added to the wastewater treatment capacity of Nuweiba 
to accommodate 2010 flows. An assessment of alternatives indicates that the existing
stabilization ponds should be expanded at the existing facilities' sites. Additional 
rehabilitation will also be required. An effluent disposal system to the agricultural area will
require gravity piping. The capability of the area to utilize the additional flows must be
confirmed; development of an expanded area, if required, should be coordinated with an 
overall master plan. 
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4.4.3 Estimaed-Construction Costs 

The costs to construct water and wastewater systems for Nuweiba are summarized in Table 
4.6. 

4.4.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilities 
for the Nuweiba systems are presented in the financial annex. The total operations and 
maintenance costs, covering both existing and new facilities, are discussed in detail in 
Chapter 5.4. 
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TABLE 4.6 

CONSTRUCTION COSTS FOR 

NUWEIBA 

SERVICE PROPOSED INTERVENT7ON DESCRIPTIONOF PROPOSED PROJECTS CONSTRUCION COSTS[ 
WATER Walr Supply Source * Instal 5 new web in Ein Furlega to povide 	 LE 2.2 million 

8.440 m3/d. Consaruct new 118 Ipe pump station. 
Instal new chlorination system. 

Consiruct new tansmisslon pipeline - LE 4.9 million 
14 km of 400 mmm diameter pipe. 

* Constuct new 4.000 m3 storage tank. 	 LE 2.5 million 

Distibution System * 	Rehabilitate, consoUdate and expand local system LE 11.5 million 
based on hydraulic/leakage studies. 160 km of I00m 
to 400mm darnetar pipes. System operatiom plan. 

WASTEWATEA Treatment 	 Expand north stabilization ponds Irom LEI 8 million 
450 m3/day to 2.270 m3/day. Effluent pipe. 

* Expand south stabilization ponds orom LE 2.5 million 
800 m3/d o 3.280 m3/d. Effluent pipe. 

Colection System * 	Expand local colection system. Instal ISE 11.5 million 
106 km of 150 mm to 250mrndamell 
pipe. Conalruct two pump stations and 
force mais. Systmrn operations plan. 
Testing facility. 



4.5 Sharm El Sheikh 

4.5.1 Inventory of Facilities 

The development of Sharm El Sheikh, driven by the tourist industry, unevenly follows the
coastline; significant interior development has not occurred. Based on the tourism potential,
Sharm El Sheikh is expected to experience an annual growth rate of 3.5 percent in the next 
decade.
 

Technical data are discussed in greater detail in the Technical Annex. Water demand and 
wastewater generation information is summarized in Table 4.7. 

TABLE 4.7
 
SUMMARY OF SHARM EL SHEIKH WATER


AND WASTEWATER INFORMATION
 

Location Water Demands, M3n/d Wastewater Flows, m 3/d 

1994 2010 J 1994 2010
 

Sharm El Sheikh 3,710 10,320 2,370 6,935
J 
Water 

Sharm El Sheikh obtains its water from groundwater wells in El Tur, approximately 100 kmto the northwest, and from local desalination plants. The well water is conveyed to SharmEl Sheikh either through a 250 mm diameter pipe (1,680 m3/d) or by tanker trucks (1,200m3/d). Desalination water is produced either by publicly-owned flash evaporation-type units(360 m3/d) or by privately-owned reverse osmosis-type units (950 m3/d). The transmission
pipe is reaching the end of its useful life, and it is in the process of being rehabilitated. The 
governorate desalination units are also wearing out; only two of the five units still operate.
The private desalination plants are owned and operated by several large hotels to provide 
water to guest3. 

Residential per capita consumption is estimated to be 65 l/p/d. Present water consumption
stretches system production and distribution capability; there is no excess production
capacity. 

Pipeline and public desalination water are pumped together through the system by a singlepump station. This facility is very basic and needs to be completely replaced. Thedistribution system is undersized, and system losses are estimated at approximately
percent. Because of poor hydraulics and excessive demands, in-system storage tanks 

40 
are 

always empty. 

The local distribution system covers approximately 80 percent of the city and is generallyinadequate. The system will require rehabilitation and expansion to meet expected 2010 
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flows. 

Present sewage treatment capacity in Sharm El Sheikh is approximately 800 m3/d; this is 
inadequate for the present flows. The treatment system uses conventional waste stabilization 
ponds. The ponds are operated under contract, and effluent quality could not be confirmed 
as not testing has been done. An abandoned primary treatment plant, built by the Israelis, 
is adjacent to the ponds. Effluent is reused to irrigate a nearby citrus orchard. 

The sewerage systems in Sharm El Sheikh serve about 80 percent of the population.
Installed facilities appear to be in acceptable condition; the system in the Naama Bay area 
isnew. Most of the system will require rehabilitation and expansion to meet 2010 demands. 

4.5.2 Analysis of Potential Water and Wastewater Projects 

Projected 2010 demands cannot be met by the existing water supply system. Reliable water 
supply and distribution is a priority for Sharm El Sheikh. The existing pipeline from El Tur, 
currently being rehabilitated, needs to be paralleled with a new 350 mm diameter pipe.
Approximately 140 /s of additional pumping capacity in El Tur is also required. The 
existing public desalination plants should be decommissioned or sold for spare parts. The 
private desalination plants could be used as stand-by sources, as required. The need to 
import water by truck should be eliminated. Approximately 5,000 m3/d of transmission 
storage will also be needed. 

The existing water distribution system rehabilitated and expanded following an hydraulic
analysis and leakage detection programs. The system will require about 100 km of new 
pipes. A new booster pump station and approximately 2,000 ml of system storage will also 
be required. 

Wastewater System 

The collection system will requiri expansion; approximately 100 km of new sewers and a 
new lift station will be required. A system operations plan should be developed. 

Based on the projected 2010 demands for Sharm El Sheikh, the existing treatment capacity
should be expanded to approximately 7,000 ml/d. An assessment of treatment alternatives 
indicates that the expansion of the existing stabilization ponds should be undertaken. Land 
adjacent to the ponds is available. The capacity of the existing agricultural area can 
accommodate the effluent must be confirmed. 

4.5.3 Estimated Construction Costs 

The costs to construct water and wastewater systems for Sharm El Sheikh are summarized 
in Table 4.8. 
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4.5.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilities
for the Sharm El Sheikh systems are presented in the financial annex. The total operations
and maintenance costs, covering both existing and new facilities, are discussed in detail in 
Chapter 5.4. 
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TABLE 4.6 

CONSTRUCTION COSTS FOR 

SHARM EL SHEIKH 

I PROPOSED INTERVENTION DESCRIPTION OF PROPOSED PROJECTS CONSTRUCTION COSTS 

Wo Wets SUp*l sorce Construct now 350mm transmission pipe 
100 km from El Tur well fields. Develop wells. increae 
pumping capacity at El Tur. Provide 5.000 m3 
storage. 

LE 48.5 million 

. Distribution System Rehbditate and expand local system: hydraulic/ 
leakage studies. install 60 km of 100 mm 
to 300 mm diameter pipes. System 
storage of 2.000 m3. System operatiorE plan. 

LE 15.7 million 

Treatment Expand exsting waste stabilization ponds from 
W0 m3/day to 7.000 m3/day. 
Effluent disposal: 300 m of 350 mm 
diamelt pipe. Testing facility. 

LE 5. million 

Colciion System Expand local collection syslam. Instal 
75 km of 150 mm to 300 mm damew 
pipes. Consaruct two pump stallons and 
force maim. Sybem operations plan. 

LE 10.3 million 



4.6 Luxor 

4.6.1 Inventory of Facilities
 

Luxor is the site of numerous 
famous ancient ruins, and the city's development has beendriven by the tourism industry. Luxor extends on both sides of the Nile; however, the westbank population is basically rural, and it may be relocated by the government to avoid furtherencroachment on historical sites; for these reasons, the west bank population of Luxor has 
not been included in this assessment. 

Technical data are discussed in greater detail in the Technical Annex. Water demand andwastewater generation information is summarized in Table 4.9. 

TABLE 4.9
SUMMARY OF LUXOR WATER AND WASTEWATER INFORMATION
 

Location Water Demands, m/d Wastewater Flows, m3/d 
1994 
 2010 
 1994 
 2010 

Luxor 744,930 69,500 11,190 49,150 

Present water production capability is 44,930 m3/d (520 I/s). Luxor has two existing plants;both plants are well-maintained and appear to be properly operated despite the age of someof the component facilities. Production capacity is currently being expanded toapproximately 79,500 m3/d (920 l/s). 

Residential per capita consumption in Luxor is estimated to be 135 l/p/d. Present waterconsumption stretches system and distribution capability; there is no excess production
capacity.
 

The distribution system covers approximately 94 percent of the population. 
 Pressures in thesystem are inadequate, and system losses are estimated at 30 percent. The system willrequire rehabilitation and expansion to accommodate the 2010 demands. 

Wastewater System 

Present sewage treatment capacity in Luxor is 13,000 m3/d. The plant uses secondarytreatment trickling filtration technology. There are numerous technical deficiencies with theplant; plant effluent quality indicates that the plant is providing the equivalent of primarytreatment. Sludge bed capacity is inadequate, there is no chlorination system, and substantialrehabilitation of equipment and controls will be required. A second, identical train is underconstruction but is not expected to be available until 1997. 
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The sewerage system in Luxor covers about 30 percent of the population. The installed 
sewerage requires rehabilitation. ti project is now underway to provide service to another 
20 percent of the population. The last phase of sewage expansion has been defined, but 
funding is preventing this phase from going forward. The pumps in the main sewage station 
can each handle approximately 13,000 m3/d (150 Us). The facility requires extensive 
rehabilitation. 

4.6.2 Analysis of Potential Water and Wastewater Projects 

WaterSystMm 

Projected 2010 demands for Luxor can be met with the 79,500 m~td facilities either on-line 
or being constructed. 

The distribution system requires rehabilitation. A hydraulic analysis, a leakage detection 
program and a system operations plan are recommended in conjunction with rehabilitation. 
The system will require about 250 km of new pipes. 

Wastewater System 

Based on projected 2010 demands for Luxor, the existing trickling filter plant, including the 
new treatment train under construction, will be inadequate. An assessment of treatment 
technologies and strategies indicates that 2010 demands could be addressed through a 
combination of rehabilitation of the trickling filters and construction of new conventional 
waste stabilization ponds. The existing 13,000 m3/d plant should be rehabilitated, and the 
design of the new process train under construction should be reviewed to identify 
improvements which could be incorporated into the plant during construction. Land for the 
new 24,000 m3/d stabilization ponds is available near the present plant site. 

Most importantly will be a comprehensive technical assistance program to work with the 
operators to obtain maximum performance from the facilities following rehabilitation. 

The next phase of the collection system development should be implemented. Approximately 
190 km of new pipes, along with eight pump stations and a new force main to the plant site, 
should be constructed. A new system operations plan should also be developed. 

4.6.3 Estimated Construction Costs 

The costs to construct water and wastewater systems for Luxor are summarized in Table 
4.10. 

4.6.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilities 
for the Luxor systems are presented in the financial annex. The total operations and 
maintenance costs, covering both existing and new facilities, are discussed in detail in 
Chapter 5.4. 
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TABLE 4.10 

CONSTRUCTION COSTS FOR 

LUXOR 

SERVICE PROPOSED INTERVENTION DESCRIPTION OF PROPOSED PROJECTS CONSTRUCTION COSTS 

Distribution Sytem Rehabilitate regional system: hydraulic ansis LE 17 million 
....... and leakage study: system operatiom plan 

" Rehabilitate and expand local system: hydraulic/ LE 12.8 million 
leakage studies. Install 250 km of 200 mm 
to 800 mm diameter pipes. Pump stations 
for ce maim. 

W 'rtf ""WAYTreatment " Construct new 24.000 m3/d wastewater treatment " LE 31 million 

stabilization ponds and effluent disposal. 

- Rehabilitate existing treatment plant. * LE 5 million 

* Technical Assistance * LE 5 million 

Collection System * Construct local sewerage to serve 50 percent of the * LE 41 million 
population and 75 percent of the area. 
Eight pump stations and 30 km of forcemain. 
Install 190 km of sewers. System operations plan. 



___________ 

4.7 	 A Uant 

4.7.1 	 Inventory of Facilities 

Armant is comprised of separate north and south areas. A major sugar cane processing plant 
is located in Armant. 

Technical data are discussed in greater detail in the Technical Annex. Water and wastewater 
generation information is summarized in Table 4.11 

TABLE 4.11
 
SUMMARY OF ARMANT WATER AND WASTEWATER INFORMATION
 

Location Water Demands, m3/d Wastewater Flows, m3 /d 

1994 2010 [ 1994 2010 

Armant 8,640 20,400 [ 4,7901 14,400 j 
Note 1: 	 The actual flows generated arc likely much less than this since wustewater must be disposed without the 

convenience of a sewerage system 

Present reliable production capacity is 8,640 m3/d (100 l/s). Armant obtains its water from 
groundwater wells and from a pressure sand filter (compact) unit drawing from the Nile 
River. Groundwater is pumped from both areas of Armant. The well pumps are very poorly
maintained; several do not operate. Groundwater levels appear to be stable, but the water 
contains 	iron, manganese and arsenic. The compact unit requires frequent, time-consuming 
maintenance. 

Residential per capita consumption is estimated to be 78 l/p/d. Present water consumption
stretches system production and distribution capabilities; there is no excess production 
capacity. 

The local distribution system covers approximately 95 percent of the population and is 
generally inadequate, pressures are low, and losses are estimated at 40 percent. 

The sugar cane processing plant produces its own water from wells. It is not connected to 
the Armant water system. 

Wastewater System 

Armant has no wastewater collection or treatment facilities. Wastes are collected and 
disposed in local drains or the desert. 
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The sugar cane processing plant provides pre-treatment for wastes generated on-site for 
disposal to nearbydrains. 

A stabilization pond for Armant is included in a package of 19 sites for which NOPWASD 
intends to select design consultants. 

4.7.2 Analysis of Potential Water and Wastewater Projects 

Projected 2010 demands for Armant cannot be met by ihe existing facilities. In meeting the
2010 demands, the groundwater wells may not play an important role becatuse of the potential
for limitations on both reliable quantities and quality. Armant will re'luire a new 20,400 
m3/d (236 I/s) water treatment plant. The plant could be designet6 to use chemically
enhanced settling/rapid sand filtration technology. Land for the plant is available. 

The l3cal distribution system in Armant also requires rehabilitation and expansion. Hydraulic
analysis and leakage detection programs are recommended as part of this effort. The system
will require approximately 30 km of new pipes. A system operations plant is required. 

Wastewater System 

A completely new wastewater collection should be constructed. The system will require
approximately 100 km of new pipes and two pump stations. A system operations plan should 
be developed. 

A new 14,400 m3/d wastewater treatment facility is required. An assessment of alternative 
technologies indicates that waste stabilization ponds should be considered. Land is available 
near the desert, approximately 8 km to the west. Effluent reuse will require a pump station 
and 2 km of force main. 

4.7.3 Estimated Construction Costs 

The costs to construct water and wastewater systems for Armant are summarized iATable 
4.12. 

4.7.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilities
for the Armant systems are presented in the financial annex. The total operations and
maintenance costs, covering both existing and new facilities, are discussed in detail in 
Chapter 5.4. 
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TABLE 4.12 

CONSTRUCTION COSTS FOR 

ARMANT 

SERVICE PROPOSED INTERVENTION DESCRIPTION OF PROPOSED PROJECTS CONSTRUCTION COSTS 

1S i . Treatment Constuct new 240 Ips water teatment LE 27 million 
pat; new Inlet structure 

Rehabilitate compact unit LE 0.5 million 

-:':h? Distbution System Rehabilitate existing system based on hydraulic LE LE 8.6 million 
analysis and leakage studies: 5km of500mm pipeline 
Extend existing system: 30 km of200mm 
to 400 mm pipe. System operations plan. 

Pi~ SlEWATreatment *Construct new 15.000 m3/d wastewater *LE 20 million 
stabilization ponds. Effluent dsposal
facilities. Testing Facility. 

Collection System New sewat age facilities. 10km of 200mm LE 19.5 million 
o 400 mm pipes. Two pump stations 
and lorcemaln a km of 300 mm diameter 
Spe. System operatons plan. 



4.8 	 L= 

4.8.1 	 Inventory of Facilities
 

Isna is part of a small regional water system which serves the nearby rural area. Isna is the
 
site of several important historical ruins.
 

Technical data are discussed in greater detail in the Technical Annex. 
 Water demand and 
wastewater generation information is summarized in Table 4.13. 

TABLE 4.13
 
SUMMARY OF ISNA WATER AND WASTEWATER INFORMATION
 

Location Water Demands, m3/d Wastewater Flows, m3/d 
1994 2010 1994 2010
 

Isna 5,300 16,320 3,200' 10,500
 

Villages 3,340 14,380 01 01
 

TOTALS 8,640 30,70 3,2001 
 10,500 

Note 1: 	 The actual flows generated are ikcly much taan this since wastewater must be disposed without the 
convenience of a sewerage system 

2: Sewage flows from the rural areas will not contribute to the lsna plant 

WacLeSystem 

Present production capacity is 8,640 m3/d (100 Us). Isna obtains its water from the NileRiver. Water is processed with two rapid sand filtration plants. Both facilities require
extensive rehabilitation. A third plant, rated for 4,320 m'/d (50 l/s), is under construction;
it is unsure when work will be completed. 

Residential per capita consumption is estimated to be 58 li/p/d. Present water consumption
stretches system production and distribution capabilities; there is no excess production 
capacity. 

The local distribution system covers approximately 95 percent of the population and is 
generally inadequate, pressures are low, and losses are estimated at 40 percent. 

Wastewater System 

Isna has no wastewater collection or treatment facilities. Wastes are collected and disposed
in local drains or the desert. 

A stabilization pond for Isna is included in a package of 19 sites for which NOPWASD 
intends to select design consultants. 
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4.8.2 Analysis of Potential Water and Wastewater Projects 

Projected 2010 demands for Isna cannot be met by the existing facilities. To meet 2010 
demands, a combination of rehabilitation and new facilities is required. The older existing 
plant should be rehabilitated and combined with the plant now under construction which 
should also be rehabilitated before going on-line; this will provide a reliable 8,640 m3/d (100 
1/s) capacity. The newer existing facility should be decommissioned and dismantled. A new 
22,100 m3/d (260 I/s) plant, using chemically-enhanced settling/rapid sand filtration 
technology, should be considered. Land for the plant is available. 

The local distribution system in Isna also requires rehabilitation and expansion. Hydraulic
analysis and leakage detection programs are recommended as part of this effort. The system 
will require approximately 20 km of new pipes. A system operations plant is required. 

Wastewater System 

A completely new wastewater collection should be constructed. The system will require 
approximately 50 km of new pipes and a pump station. A system operations plan should be 
developed. 

A new 12,580 m3/d wastewater treatment facility is required. An assessment of alternative 
technologies indicates that conventional waste stabilization ponds should be constructed. 
Land is available near the desert, approximately 8 km to the west. Effluent reuse will 
require a pump station and 2 km of force main. 

4.8.3 Estimated Construction Costs 

The costs to construct water and wastewater systems for Isna are summarized in Table 4.14. 

4.8.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilities 
for the Isna systems are presented in the financial annex. The total operations and 
maintenance costs, covering both existing and new facilities, are discussed in detail in 
Chapter 5.4. 
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I PROPOSED INTERVENTION 

TABLE 4.14 

CONSTRUCTION COSTS FOR 

ISNA 
DESCRIPTION OF PROPOSED PROJECTS CONSTRUCTION COSTS 

M. Q Construct new water beatmnt plan! with capacity of 
260 Ips. inc new inlet stucture. 

. Rehabilitate two WTPS 

LE 30 million 

LE 2 million 

i 

. 
! 
i 

Distribution System 

. 

Rehabilitate existing local systems 
based on hydrauic/leakage studies. 
Install 20 km of pipes 100 mm to 300 mm 
diameter. System operations plan. 

LE 8.4 million 

Treatment Constuct new 14.000 m3/d waste stabilization pond 
system. Effluent disposal system. 

LE 19 million 

Colection System * Constuct new sewerage system: 50 km of 
200 M o400 mm diamelr pipe. System operations
plan. Testing facisty. 

LE 14.5 million 



4.9 	 Kom Ombo 

4.9.1 	 Inventory of Facilities 

Kom Ombo is part of a regional water system which includes the cities of Darawo and Nasr 
City and the villages in the areas of those three cities. Kom Ombo is the location of several 
historical sites. A sugar cane processing factory and a silica iron factory are also located in 
Kom Ombo. 

Technical data are discussed in greater detail in the Technical Annex. Water demand and 
wastewater generation information is summarized in Table 4.15. 

TABLE 4.15
 
SUMMARY OF KOM OMBO REGIONAL WATER
 

AND WASTEWATER INFORMATION
 

Location Water Demands, m/d Wastewater Flows, m3/d 

1994 j 2010 1994 1 2010 

Kom Ombo 7,500 19,810 4,390 13,920 

Darawo 4,280 9,680 2,690 6,850
 

Nasr City 1,670 3,370 910 2,260
 

Villages 11,950 43,170 02 01 

TOTALS 25,400 76,030' 7,9901.2 23,0302 

Note 1: 	The actual flows generated are likely much less than this since wastewater must be disposed without the 
convenience of a sewerage system 

2: Sewage ilows irom the rural areas will not contnbutc to the Kom Ombo plant 

Water System
 

Kom Ombo has one water production facility with a total capacity of approximately 19.700 
m31d (200 l/s). A rapid sand filtration plant, with a capacity of 17,280 m3/d (200 I/s), 
requires substantial rehabilitation. A, compact high-pressure rapid sand filter unit is 
producing 2,400 m3/d (28 l/s). It also requires rehabilitation. A new 34,560 ml/d (400 l/s) 
treatment plant, using rapid sand filtration technology, is presently under construction at a 
nearby site; the plant should go on-line in 1997. Raw water supplies are interrupted each 
winter due to lowered Nile River levels. 

Residential per capita consumption in Kom Ombo city is estimated to be 76 i/p/d. Present 
water consumption stretches system production and distribution capabilities; there is no 
excess production capacity. Water produced at the Kom Ombo plant is generally distributed 
as follows: 
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Distribution of Kom Ombo Plant Water, m3/d 

Kom Ombo City 7,500 

Nasr City 1,670 

Villages 10,530 

TOTAL 19,700 

A total of eleven compact units and groundwater wells, producing a total of 28,950 m3/d
(335 Us), are scattered throughout the Kom Ombo area to serve villages which are not 
connected to the regional system. 

The existing regional water distribution system needs to be upgraded; system losses are 
estimated to be 40 percent. The system also needs to be expanded to include unconnected 
villages, wherever practical. 

The local distribution system in Kom Ombo City covers roughly 90 percent of the 
population. Pressures in the systems are inadequate, and losses are estimated at 40 percent.
The system will require rehabilitation and expansion to accommodate the 2010 demands. 

Wastewater System 

Kom Ombo has no wastewater collection or treatment facilities. Wastes are collected and 
disposed in local drains or the desert. 

A stabilization pond for Kom Ombo. is included in a package of 19 sites for which 
NOPWASD intends to select design consultants. 

4.9.2 Analysis of Potential Water and Wastewater Projects 

Water System 

Projected 2010 demands for the regional system cannot be met by the existing facilities. In 
meeting the 2010 demands, the groundwater-sourced facilities may not play important roles 
in the system. Further studies regarding the potential use of groundwater are required. The 
existing plant must be rehabilitated and expanded to 34,560 m3/d (400 /s) using present
technology. Land for the expansion is available at the site. 

The regional distribution system requires rehabilitation. A hydraulic analysis, a leakage
detection program, and a regional operations plan are recommended in conjunction with 
rehabilitation and expansion activities. 

The local distribution in Kom Ombo also requires rehabilitation and expansion. Hydraulic
analysis and leakage detection programs are recommended as part of this effort. The system
will require approximately 100 km of new pipes. A system operations plan should be 
developed. 
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Wastewater System 

A completely new wastewater collection should be constructed. The system will require 180 
km of new pipes and a pump station. A system operations plan should be developed. 

A new 14,000 m3/d wastewater treatment facility is required. An assessment of alternative 
technologies indicates that conventional waste stabilization ponds should be constructed. 
Land is available near the desert, approximately 13 km to the southeast. Effluent reuse will 
require a pump station and force main. 

A treaunent facility which consolidates flows from Kom Ombo, and Darawo City would be 
technically preferred. The decision to consolidate treatment plants requires agreement from 
officials from the two cities. 

4.9.3 Estimated Construction Costs 

The costs to construct water and wastewater systems for Kom Ombo are summarized in 
Table 4.16. 

4.9.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilities 
for the Kom Ombo systems are presented in the financial annex. The total operations and 
maintenance costs, covering both existing and new facilities, are discussed in detail in 
Chapter 5.4. 
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TABLE 4.16 

CONSTRUCTION COSTS FOR 

KOM OMBO 

E DESCRIPTION OF PROPOSED PROJECTS CONSTRUCTION COSTS 

Treatment * Expand exsting water treatnenl plant by 200 Ip. • LE 17 million 

* Rehabiitate 200 lps water treatment plant " LE 3 million 

* Technical Assistance " LE 0.5 million 

Distibution System Rehabilitate regional system: hydkaulic analysis 
and leakage study; system operations plan 

Rehabilitate and expandlocal system: hydraulc/
leakage studies, instal 100 km of 100 mm 
lo 400 mm diameter pipes. 

LE 5.3 million 

LE 18.2 million 

Treal*nnt Constuct new 14.000 m31d wastewalet 
stablization pond. Efiluert dsposal system. 
system. Test ledity. Willbe combined with 
Derawo laclty. 

LE 14.3 million 

yol* Construct new local system. bItsil 180 km of 
200 m to50mm diametr pipe. System 
operation plan. 

LE 32.4 million 



4.10 Daraw 

Darawo is part of a regional water system which includes the cities of Kom Ombo and Nasr
City and the villages in the areas of those three cities. Darawo is a center for the camel 
trade from the Sudan. 

Technical data are discussed in greater detail in the Technical Annex. Water and wastewater 
generation information is summarized in Table 4.15. 

4.10.1 Inventory of Facilities 

Darawo has one plant with a water production capability of approximately 6,910 m3/d (80l/s); however, it presently operates only 20 hours per day to provide approximately 5,700m'/d (66 Us) to the regional system. Problems with unreliable raw water supplies from wells
and a nearby canal, due to variations in the Nile River level, limit operating time and haveresulted in plans to construct a new raw water supply system from the Nile River. The plant
facilities require substantial rehabilitation. 

Residential per capita consumption is estimated to be 71 l/p/d. Present water consumption
stretches system production and distribution capabilities; there is no excess production
capacity. The water produced at the Darawo plant is generally distributed as follows: 

Distribution of Darawo Plant Water,m3 /d 

Darawo 4,850 

Villages 850

[ TOTAL 5,700 

A total of eleven compact units and groundwater wells, producing a total of 28,950 m3/d(335 l/s), are scattered throughout villages in the Kom Ombo area. They are not connected 
to the regional system. 

The regional water distribution system needs to be upgraded; system losses are estimated tobe 40 percent. The system also needs to be expanded to include unconnected villages. 

The local distribution system in Kom Ombo covers roughly 90 percent of the population.Pressures in the systems are inadequate, and losses are estimated at 40 percent. The system
will require rehabilitation and expansion to accommodate the 2010 demands. 

Wastwater System 

Darawo has no wastewater collection or treatment facilities. Wastes are collected and 
disposed in local drains or the desert. 
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4.10.2 Analysis of Potential Watenr and Wastewater Projects 

Projected 2010 demands for the regional system cannot be met by the existing facilities. By2010, Darawo will require water from the regional system; its own demand will exceed thecapacity of the plant in Darawo. In meeting the 2010 demands, the groundwater-sourcedfacilities may not play important roles in the system. The new raw water supply systemshould improve raw water delivery. The plant should be rehabilitated to ensure a reliable
6,910 ml/d production level. 

The regional distribution system requires rehabilitation. A hydraulic analysis, leakageadetection program, and a regional operations plan, recommended in Chapter 4.9.2 as partof the discussion on Kom Ombo, should be executed in conjunction with rehabilitation and 
expansion activities. 

The local distribution in Darawo also requires rehabilitation and expansion. Hydraulicanalysis and leakage detection programs are recommended as part of this effort. The systemwill require approximately 100 km of new pipes. A system operations plan should be 
developed. 

Wastewater System 

A completely new wastewater collection should be constructed. The system will require 180km of new pipes and a pump station. A system operations plan should be developed. 

A new 6,850 m3/d wastewater treatment facility is required. An assessment of alternativetechnologies indicates that waste stabilization ponds should be constructed. Land is availablenear the desert, approximately 6 km to the southeast. Effluent reuse will require a pump
station and force main.
 

A treatment facility which consolidates flows from Kom Ombo, and 
 Darawo would betechnically preferred. The decision to consolidate treatment plants requires agreement from
officials from the involved cities. 

4.10.3 Estimated Construction Costs 

The costs to construct water and wastewater systems for Darawo are summarized in Table4.17. Costs also include for improvements to the regional water distribution system. 

4.10.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilitiesfor the Darawo systems are presented in the financial annex. The total operations andmaintenance costs, covering both existing and new facilities, are discussed in detail in
Chapter 5.4. 
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TABLE 4.17 

CONSTRUCTION COSTS FOR 

DARAWO 

SERVICE PROPOSED INTERVENTION -SCRIPTION OF PROPOSED PROJECTS CONSTRUCTION COSTS 

*TreatmenRehablitate existing 80 Ip. treatment plant. 

* Techrcal Assistance " 

LE 3 million 

LE 0.5 milion 

Distribution System Rehabilitate and expand local system: hydaulic/
leakage studes, Instal 30 km of 100 mm 
to 250 mm diameter PIPis. System 
operations plan; regional improvements. 

LE 8.7 million 

Treatment Construct new 6.850 m3/d wastewater 
stabilization pond. Eflimni disposal 
system. Testing facility. WI be combined 
with Kern Ombo facility. 

LE 10.8 million 

Collection System Constuct new local system. instal 120 km of 
200 mm o 300 mm diamneler pipe s. System 
operatiom plan. Pump stalion and force main. 

LE 23.8 million 



4.11 Nasrity 

Nasr City is the primary resettlement area for the Nubian population which was displaced
by the construction of the Aswan high dam. It is at the edge of the cultivated agricultural 
area and the desert. 

Technical data are discussed in greater detail in the Technical Annex. Water and wastewater 
generation information is summarized in Table 4.15. 
4. 11. 1 Inventory of Facilities 

Nasr City has no water treatment plant capacity; it relies on the regional plant in Kom Ombo 
for its water supplies. 

Residential per capita consumption is estimated to be 79 I/p/d. Present water consumption
stretches system the regional production and distribution capabilities; there is no excess
production capacity. The water produced at the Kom Ombo plant is generally distributed as 
follows: 

Distribution of Kom Ombo Plant Water, m3/d 

Chapter 4.9.1. Nasr City feels the effects of reduced 

Nasr City 

Kom Ombo City 

Villages 

OTAL 

1,670 

7,500 

10,530 

19,700 

The need to upgrade and expand the regional water distribution system is discussed in 
water production annually in mid

winter. The main 450 mm diameter transmission pipe from Kom Ombo, supplying Nasr
City and several villages in the area, also requires rehabilitation. Losses in this supply pipe
are estimated to be 40 percent. The regional system supplied by this pipe also needs to be 
expanded to include unconnected villages. 

The local distribution system in Nasr City covers roughly 90 percent of the population.
Pressures in the systems are inadequate, and losses are estimated at 40 percent. The system
will require rehabilitation and expansion to accommodate the 2010 demands. 

Wastewater System 

The city council of Nasr City has constructed a sewerage system serving about 50 percent
of the population. There is no design for the system. It discharges to a nearby drain. 
The remainder of Nasr city is unsewered. 

4.11.2 Analysis of Potential Water and Wastewater Projects 
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It is not prudent to consider construction of a new water treatment facility in Nasr City asthere are no available raw water sources. Nasr City must continue to rely on water conveyed
from the regional system. 

The main transmission pipe from Kom Ombo should be rehabilitated in conjunction with theoverall regional improvements discussed in Chapter 4.9.2. An hydraulic analysis, leakagedetection program, and regional operations plan for the pipe should be incorporated into
similar work recommended in Chapter 4.9.2. 

The local distribution system in Nasr City also requires rehabilitation and expansion.Hydraulic analysis and leakage detection programs are recommended as part of this effort.The system will require about 40 kin of new pipes. A 5,000 m3 water storage tank is 
required. 

Wastewater System 

A completely new wastewater collection should be constructed. The system wili require 70km of new pipes and a pump station. A system operations plan should be developed. 

A new 2,300 m3/d wastewater treatment facility is required. An assessment of alternativetechnologies indicates that waste stabilization ponds should be constructed. Land isavailablein the desert adjacent to the city; pumping distances should not exceed 5 km. Effluent reuse
will require a pump station and force main. 

4.11.3 Estimated Construction Costs 

The costs to construct water and wastewater systems for Nasr City are summarized in Table4.18. Except for the transmission pipe serving the Nasr City area, costs for improvements
to the regional water distribution system are included in Table 4.16. 

4.11.4 Estimated Operating Costs 

The annual costs to properly operate and maintain the new water and wastewater facilitiesfor..Nasr City are presented in the financial annex. The total operations and maintenance
costs, covering both existing and new facilities, are discussed in detail in Chapter 5.4. 
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TABLE 4.18 

CONSTRUCTION COSTS FOR 

NASR CITY 

SERVICE PROPOSED INTERVENTION DESCRIPTION OF PROPOSED PROJECTS CONSTRUCTION COSTS 

Wate Supply Rehabilitate 450 mm dlametr regional 
distibution pipe In conjunction with Kom Ombo work. 

LE I million 

': - Distlbution System Rehabilitate and expand local system: hydaulic/ 
leakage studies. install 40 km of 200 mm 
to 800 mm diameter pipes. Pump stations 
force mains. System operation plan. 

LE 7 6 million 

,.Provide 5.000 m3 of new raised storage. LE 2.5 million 

Treatment Constuct now 2.300 m3/d wastewater 
stabilization pond. Effuent disposal 

LE 7 million 

Collection System Expand local collectkin system. Install 
70 km of 200 b'-"f,- 300 mm diameter 

pipes. ConsL uci a pump stalion and 
200 mm diarwteir force mair. System operations plar 

LE 17.8 million 



Chapter 5
 

FINANCIAL ANALYSIS
 

5.1 Iroduction 

The financial analysis presents information and data regarding the investments required, and 
operations and maintenance cost (O&M) of the individual projects described in Chapter 4, 
and the Technical Annex. The main thrust of this analysis is the examination of the proposed 
projects in terms of financial sustainability regarding their O&M requirements. Thus, the 
analysis is structured to estimate, via a series of sub-analyses, the tariffs requirements to 
completely cover the (O&M) costs. 

The objective of this analysis is to portray a financial situation for each of the projects under 
study as if they were operated by highly efficieni and effective -- that is, well run - utilities, 
capable of retaining their revenues, and setting the tariffs necessary to avoid all government 
subsidies. In effect, a scenario has to be created for each project which simulates the 
conditions and characteristics of an "ideal model" water or wastewater -utility. 

The main constraint to performing this analysis for entities in the Egyptian municipal water 
and wastewater sectors is that there are virtually no models to which to compare. Most of 
the water and wastewater systems in Egypt's secondary cities, including almost all of those 
included in this study, arc badly deteriorated due to chronically low levels of maintenance, 
and lack of experienced staff. In many cases, the utilities appear to lack the motivation to 
perform well as they recognize their shortfalls may be covered by the GOE's practice of 
highly subsidizing water supply service. 

Notwithstanding the obvious constraints, the analysis included many features that are 
characteristics of well operating utilities. As such, the analysis necessarily contains many 
assumptions. However, the structure of the analysis -- a model based upon spread sheet 
software (Version 2.4, developed by the Lotus Corporation) -- contains a great deal of 
flexibility, and can be easily revised to test alternate assumptions and changing conditions. 

The model's development, and other features of the analysis are described in the following 
sections. The various printouts illustrating the computations are shown in the Financial 
Annex, together until the data logic diagram and a complete listing of files by sub-directory 
which constitute the model. 

5.2 Analysis Comoonents 

The financial analysis consists of a series of schedules, each forming the basis of, or 
providing input to. the. successive schedules. The output of the spreadsheet model is 
comprised of the following for the projects in each city: 
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anitlCosts 

The capital costs of projects are estimated as discussed in Chapter 2, Section 2.5. The total 
project costs include these costs plus the following costs: rehabilitation of existing systems, 
allowances for contingencies, engineering design, construction management and supervision, 
and institutional support costs. 

These cost are displayed in the Capital Investment Summary by year, over the project cycle, 
years 1994 through 2000. Construction is projected to occur in years 1997 through 2000, and 
these costs plus contingencies at 10 percent of the construction costs are distributed over 
these years. Similarly, the allowances for construction management and supervision -- 3 
percent and 4 percent respectively of the construction and contingency costs, are also 
distributed over these years. One sixth of these costs are projected for the first and last years 
of the four year period, and one third each for the second and third years. 

Institutional support costs, estimated by project (See Chapter 7), are also included and 
distributed over the final two to three years of the project cycle. 

Rehabilitation Costs 

Rehabilitation costs are capital cost investments required to restore facilities to perform at 
their intended purpose. Water supply and wastewater facilities in Egypt have often incurred 
rapid deterioration due to very low O&M expenditures, poor design features, or faulty 
construction practices. The facilities inspected during the engineering team's field visits 
indicated that rehabilitation investments were warranted for almost all of the water and 
wastewater systems under study. The type and extent of the rehabilitation requirements are 
described in the Technical Annex. The cost estimates for rehabilitation are shown in the 
summaries at the end of each section. 

The estimates are based upon data derived from NOPWASD, or by applying a percentage 
of the updated original cost. 

An important point to recognize is that the rehabilitation cost estimates represent values 
adequate to allow for the rehabilitated facilities to function, with proper maintenance, at least 
throughout the 1995 -- 2010 period. Estimating the rehabilitation costs in this manner is a 
feature which helps simulate the ideal utility model. In effect, the analysis infers that after 
rehabilitation the existing systems can provide high quality, as the rehabilitation investment 
will correct the system's deterioration and/or deficiencies caused by improper past practices 
of poor O&M. 

Value of Existing Facilities 

The value for the existing facilities is estimated to be equal to the cost of new facilities. This 
is a logical assumption recognizing the inferred condition of the rehabilitated facilities. 

Estimates for the value of existing facilities stem from the technical team's field 
investigations undertaken to prepare an inventory of the existing facilities. These facilities 
are described in the Technical Annex. Estimated costs are based upon available data from 
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5.3 

* 	 a Capital Investment Summary displaying the total and component costs by 
year-and type of project, and the foreign exchange component, 

" 	 a Demand Forecas displaying the water and wastewater demands by year, and 
type of demand, 

" 	 a Staffing Levels Analysis indicating the staff size by year and type of 
employee, 

" 	 a Projected Salaries and Wages schedule, indicating the total personnel cost 
by year and system, 

* 	 two Operations and Maintenance Unit Cost Calculation schedules, for both the 
proposed water supply and wastewater projects, 

" 	 a Cost of Production schedule indicating the pi..jected O&M production costs 

for the proposed water supply and wastewater projects, 

* 	 a Tariff A.al schedule for both the water supply and wastewater projects. 

The key components of the financial analysis are the estimates of the production cost, and 
the tariff computations. The production costs are estimated by allocating the O&M costs for 
the existing and new facilities into their component parts (ie: labor, electricity, chemicals, 
materials), and computing unit costs at the rated existing and future capacities, for the 
various components. 

The component unit costs are converted to annual costs, and combined, after certain 
adjustments, with the estimated costs for the forecasted wages and salaries as given by the 
staffing analysis. The resulting annual costs are converted to unit production costs by
dividing by the annual demands, adjusted for losses as given by the Demand Forecast 
schedule. 

The estimated tariff requirements come directly from the production costs. 

The analysis is discussed in greater detail in the following sections. The detailed schedules 
are presented in the Financial Annex, 

Capital Investments. Rehabilitation Costs, and Value of Existine Facilities 

The major portion of the financial analysis is devoted to estimating the tariffs required to 
support the O&M costs for the existing and proposed facilities. However, the capital costs 
are of obvious concern and the financial model can easily produce the schedules required to 
display the cash flows required. Further the O&M costs for new and existing systems are 
based upon the value of the existing and proposed facilities. These values are represented by
the raw construction costs for the proposed facilities, and the new construction cost for the 
existing facilities. Thus, prior to discussing the details of the financial analysis, it is of 
benefit to discuss the capital and other costs. 
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5.4 

NOPWASD, and other GOE sources,or are taken from the cost curves referenced in Chapter 
Two. These costs are shown by system in the O&M Unit Cost Schedules. 

Projected O&M Costs 

The annual O&M costs are estimated as percentages of the capital cost of the facilities. For 
new systems, the percentage is applied to the total project cost excluding the cost instutional 
support. For existing systems, the percentage is applied to the value of the existing system 
new. 

The percentages are as follows: 

Water Supply: 5 percent of the cost of treatment facilities 1 percent of the cost 
of pipelines and appurtenances 

Wastewater: 3 percent of the 
stabilization ponds 

cost of treatment facilities - for waste 

5 percent of the cost of other wastewater treatment technologies 

1.5 percent of the cost of pipelines and appurtenances 

These percentages represent the total annual O&M costs at the rated capacity of the facilities,
that is for year 2000 in the case of existing facilities (ie: after the rehabilitation investments),
and the year 2010 for the proposed facilities. Thus a methodology is provided to estimate the 
proper value to utilize in the intermediate years. 

The methodology is structured around the separate examination of two O&M components 
costs -- salaries and wages, and electrical power. These costs warrant separate examination 
as they form a large part of the "model utility" concept upon which the O&M cost estimates 
are based. The model using the described methodology computes a unit cost of production 
- LE per m3 -- for all components of the O&M cost including an adjusted electrical cost but 
excluding the salary and wages component. This unit cost is applied to the production values 
for water supply and wastewater using the data provided by Demand Forecast schedule. 
These costs combined with the yearly value of wages and salaries form a separate analysis 
to obtain the total cost for the intermediate years. 

A step by step discussion of the O&M analysis, is presented below. Prior to this, the 
features of the inter - linked schedules and separate sub - analyses are presented. 

5.4.1 Special Studies 

Demand Forecast Schedule 

A demand forecast schedule is prepared for the projects in each city. The basic data is 
presented in the box at the top of each schedule. Three types of schedules are presented: a 

5.4
 



schedule for cities with projects that do not include significant water supply service for 
tourism or markaz demands, and schedules for cities vith either tourism or markaz water 
supply demands. 

The key outputs of this schedule are the volume per day of water supply delivered to each 
customer type, and the corresponding volume of wastewater discharged. These values are 
linked, through the computer model, to provide input to the computation of annual production 
and processing costs. 

Staffing Levels Analysis. and Projected Salaries and Wages Schedule 

The special study on staffing levels isa major portion -.f the effort to simulate the conditions 
of a model utility in each of the cities in this study. Egyptian water supply and wastewater 
entities often have staff sizes which are not necessarily related to their responsibilities. For 
the most part, experience indicates they are over-staffed. At he same time, the employee 
skills mix often do not match the needs. Another serious problem is the low level of salaries 
and wages. These are too low compared to the scale offered by the private sector, and makes 
retention of such staff extremely difficult. 

The objectives of the staffing study are to determine an optimum number of staff for each 
water supply and wastewater project, at a level of salaries and wages comparable to the 
private sector. 

The technical staff analyzed the size and skills mix at the existing facilities and compared 
these to the levels estimated for the combination of existing and recommended facilities. 
These totals are increased to account for the commercial operations required in a self 
sustaining utility, and the new staff size estimate is compared to the existing level. 

Staff estimates are adjusted to produce the required number of staff and skills mix to properly 
operate the total system to be on line year 2000. This total was distributed in the 1993 to 
1999 period (that is -- all staff on line during the institutional support activities). 

The analyses is displayed on the Staffing Levels Schedule. The output of this analysis is 
linked through the computer model to provide direct input to the analysis of salaries and 
wages. 

The second portion of the analysis concerns increasing the salary level. Payroll data 
regarding salary and wage levels of the existing staff were obtained as part of the field work. 
This allowed the average annual level for all employees to be computed. This amount, about 
LE 2,600 per year includes an increment of about 30 percent foi social benefits.social 
insurances 

For purposes of this analysis. the base salaries were increased by 100 percent. The increase 
is assumed applicable to 25 percent of the total staff in each year, starting in year 1996, and 
goes on until all staff are covered. A step increase of 3 percent per year is applied to salaries 
and wages for the years not covered by the larger increases. The results of this analysis in 
terms of total cost for personnel are displayed on the Projected Salaries. and Wages Schedule. 
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Adjustments to Electrical Power Cost 

The cost of electrical power is adjusted upward to reflect the subsidized production cost. This 
adjustment is made to reflect another characteristic of a model utility. 

The unsubsidised tariff rate for electric power has quoted in many andbeen studies 

publications as 29 piasters per KWH. (Most recently, 
 this cost was used by Ernst and Young 
in the tariff study for the Cairo wastewater system). 

The existing tariff is 18 piasters per KWH. Thus the electrical costs were increased by the 
factor 29/18 (ie: about 60 percent)in equal increments over the 1995 - 1997 three year
period. This increase in base cost is indicated on the Cost of Production Schedule. 

5.5 O&M Cost Projections - Analysis 

The O&M cost projections are shown as the total annual production costs for water supply
and wastewater services, in the Cost of Production Schedule for each city. This analysis is
driven by the Unit Cost Calculation Schedules for water and wastewater provided for each 
city. The components of the analysis for the Mansoura water supply project are discussed to 
illustrate the flow of the data and the computational logic. The table for Mansoura is 
presented at the end of this text. 

Part One of the water supply Unit Cost Calculation Schedule for Mansoura lists the 
investment value of the existing and proposed facilities. The cost of the proposed facilities 
is the project cost from the Capital Investment Summary Schedule (and the Technical 
Annex), and the cost of existing facilities is from estimates furnished by the technical team. 
Part Two lists the capacity of the facilities in Part One. Part Three shows the percentages to 
apply to various facilities to determine the first approximation of annual O&M costs. 

Part Four indicates the unit costs at nominal capacity of the existing and proposed facilities. 
The Part Four values are obtained from computations performed by the model. The model 
uses the percentages shown in Part Three -- 5 percent, and 1 percent for Mansoura to 
determine the total annual O&M costs at nominal capacity for the existing and proposed 
system. The model then distributes the total O&M cost to its components, using the 
percentages shown in Part Five. First, the labor cost is subtracted from the total, and the 
percentages are then applied. 

The unit costs in Part Four are produced by the model by dividing the component costs by
the nominal capacities listed in Part Two. Note that the unit cost for power (ie: electrical 
power is computed separately, as this value will be increased as described in Section5.4).
ThIe last unit cost of Part Four, (ie: the lowest line in the Unit Cost Calculation Sheet) is the 
total unit cost, excluding labor. This is obtained by the model performing the computation
for distribution unit cost O&M, and adding this value to the value of unit production cost 
O&M. The distribution cost O&M is obtained by applying the distribution percentage factor 
in Part Three to the value of the distribution facilities listed in Part One and dividing by the 
nominal capacities from Part Two. 

The model uses the unit costs thus derived to complete the Cost of Production Schedule. The 
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model first "reads" the total customer demand from the Demand Forecast Schedule, and lists 
this value by year on the first line of the Cost of Production Schedule. (Actually the 
computerized linkage provides the value). The model divides the demand by the estimated 
percentage of losses, to calculate the total annual production of water shown on the third line 
of the Cost of Production Schedule. 

The cost section of this schedule is produced by the model. First, the model posts the annual 
salaries and wages values from the Projected Salaries and Wages Schedule. The electricity 
costs are obtained through the model. The electrical power unit cost from the O&M Unit 
Cost Calculation Schedule is multiplied by the production volume in 1994. The electrical 
costs for the following three years are obtained by applying the adjustment to the base rate, 
and the ratio in flows from one year to the next. The annual electrical cost after 1997 is 
obtained by multiplying the previous year's cost be the ratio in production from one year to 
the next. 

The other processing costs, and the network materials and supply costs are computed by the 
model by applying the unit costs to the annual production. The annual value of other 
processing costs is adjusted by multiplying the previous year's cost be the ratio in production 
from one year to the next. 

The final cost is an allowance for administrative overheads, taken as 10 percent of the cost 
of Salaries and Wages. 

The sum of all annual costs is the total annual production costs,including all the variations 
as discussed in Section 5.4. The unit production cost for each year is the total production cost 
divided by the total annual water production. 

Variations introduced into the model for specific locations included: 

Kom Ombo. Darawo and Nasr City 

The three cities inthe "Kom Ombo Triangle" were combined into the Aswan groupal 
water supply system. As such, the inputs of demand, staffing etc. for existing and 
future conditions were aggregated and the total capacity of the regional system used 
as the divider into the aggregated annual costs to obtain the unit values. In addition, 
about 175 km of existing regional distribution mains were included as part of the 
existing facilities. The wastewater systems were analyzed in the same manner, 
producing an average tariff for both potable water and wastewater throughout the 
Aswan groupal system. 

Mansour/Talkha 

* These cities were. also treated as regionalized for both water supply and wastewater. 
Although the proposed wastewater treatment plant will be on Talkha's side of the 
river and thus serve only Talkha, the two cities were assumed to be combined in a 
region, thus paying a common tariff. The combination of existing and proposed 
facilities produces the same unit 0 & M cost as described for the Aswan group. The 
wastewater systems were burdened with extra electrical charges to reflect the 
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inordinate pumping requirements. These in effect were massigned" by the writer, 
using the computation in the "PUMPS* file and the '92/93' budget values for 
electricity as a guide. The additional cost of LE 600,000 P.A. (1994) increases the 
unit cost, after the electrical price adjustment (1995 - 1997) by 18.5 PT.M3. 

Mahalla El Koba 

* 	 The wastewater systems were burdened for electrical charges in a similar manner to 
Mansoura. These additional electrical charges of LE 1,200,000 P.A. increases the 
unit cost after the electrical price adjustment (1995 - 1997) by 9.5 PT./M3 . 

Nuweiba/S abm 

* The water systems for Nuweiba and Sharm are based on the existing very high costs 
for water as representative of existing conditions. These are combined with the future 
0 & M costs computed in the "standard" manner. The wastewater costs for these 
cities are computed using the same management options for existing and with the 
future conditions computed as per the standard procedure. 

NOTE: THE COSTS COMPUTED IN THE COST OF PRODUCTION SCHEDULE. 
AND COSTS IN ALL OTHER SCHEDULES DISCUSSED UP TO THIS POINT ARE 
1994 COSTS. NO ALLOWANCE FOR INFLATION HAS BEEN INCLUDED, 

Tariff Reauirements 

The tariff requirements are shown in the Tariff Table, the last schedule included in the set. 
This schedule is also produced by the model, using the information available from the Cost 
of Production Schedule. 

The average water supply tariff, equal to the value shown on the line "Average Required
Revenue Yield" isbased upon recovering all O&M costs by charging this rate for the demand
volume -- the volume provided to the users. (This is equal to the water production volume 
minus the looses). The wastewater tariff is based upon recovering all wastewater O&M costs 
by charging for 80 percent of the water supply volume. 

The tariff tables also illustrate the percentage level of the water supply tariff represented by
the wastewater tariff. This percentage is equal to surcharge on water billings required to 
cover the O&M costs. Further. the table also presents the tariff increased for inflation at the 
indices shown. 

The tariff levels as indicated, appear very reasonable for all of the proposed projects. A 
family of four persons using from 70 to 100 lpcd would be charged for approximately 9 to 
18 cubic meters per month for water supply and about 7.5 to 15 per month of wastewater. 
The water and wastewater charges at various tariff levels would be as follows: 

at 15p per cubic meter, the total bills would range from L.E. 2.5 to L.E. 5 
per month 
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* 	 at 30p per cubic meter, the total bills would range from L.E. 5 to L.E. 10 per 
month. 

These do not appear unreasonable charges, and the range of 15 to 30p per cubic meter covers 
most of the proposed facilities. 

The question of proper tariffs cannot be fully analyzed in this type of study. Much work is 
obviously required. However, based upon the assumptions made, the proposed projects seem 
reasonable from the standpoint of consumer costs. 

5.8 Variations in Tariffs 

Tariffs vary between cities for a number of reasons. The larger communities with larger
facilities benefit from the economies of scale, and in areas with facilities operating
appreciably below normal capacity results in increased unit cost of production. Sharm El 
Sheikh receives water from El Tor and further treatment is not required, iowever, the 
pumping costs for the 100 kn transmission amounts to 5 Pt per cubic meter (1993). Mahalla 
and Mansoura have higher wastewater tariffs due largely to the substantial higher energy
charges previously discussed in Section 5.5. 

5.8 RikAnalyi 

The following table shows the impact of water demands that are less than the projected water 
demands. The base used in the financial and economic analyses is 150 lpcd, while scenarios 
1 and 2 are for 120 and 100 lpcd respectively. Labor costs (40 percent) are considered to 
be relatively fixed, and the production cost for electricity, chemicals for processing are 
considered to vary with the actual production. The analysis shows that a reduction in 
demand for 120 or to 100 lpcd will result in a tariff that is 10 and 20 percent greater
respectively. 

SCENARIO 
MEASUREME.NT BASE 1 2 

LPCD 	 150 120 100 
REDUCTION FACTOR 	 1 0.80 0.67 
FIXED COST FOR LABOR 40 40 40
 
VARIABLE 60 48 40
 
TOTAL COST 100 88 80
 
TARIFF 100 110 120
 

This risk analysis assumes that the major elements of a well managed and organized utility
will be implemented. Without this major institutional change, including reductions in staff
numbers and the changing of staff to reflect the required technical and professional ability,
acceptable financial performance and reasonable tariffs cannot be achieved. The financial 
model allows for the assessment of in impact of variables such as water usage, staffing, and 
O&M 	costs. 
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TABLE 5.1 CAPITAL 

EGYPT SECONDARY CITES
MUNCIPAUTY MANSOURA 

SECTOR POTABLE WATER,.______________Total 

=a~ knpro'ernents
WaterDistilbtlon 
Rehabilitation-Supply 

-Distbution 

Total Capital Construction 

Contingency (10%)

Construction Management (3%)

Supervision (4%) 

Design (11%)

Institutional Support 


Total Project Expenditure 

SECTOR WASTE WATER 

TradTent Improvements 

Collection Imnproements 
Rehabilitation-Treatment 

-Collection 

Total Capital Construction 

Contingency (10%) 

Construction aagement (3%) 

Superviion (4%)
Design (11%) 
Institutional Support 

Total Project Expenditure 

INVESTMENT 


1994 1995 

90.00 
15.00 
12.00 
7.50 

124.50 
12.45 
4.11 
5.48 

15.06 7.53 
13.10 __ 

174.70 0.00 7.53 

35.00 

36.50 
0.00 
0.00 

71.50 
7.15 
2.36 
3.15 
8.65 4.33 
9.20 

102.01 0.00 4.33 

SUMMARY 

Constant LE (Millions) 

1996 1997 1998 19920¢0-200-[ 

15.30 29.70 29.70 15.30 
2.55 4.95 4.95 2.55 
2.04 3.96 3.96 2.04 
1.28 2.48 2.48 1.28 

21.17 41.09 41.09 21.17 
2.12 4.11 4.11 2.12 
0.70 1.36 1.36 0.70 
0.93 1.81 1.81 0.93 

7.53 
2.62 5.24 5.24 

7.53 24.91 50.98 53.60 30.15 

5.95 11.55 11.55 5.95 

6.21 12.05 12.05 6.21 

12.16 23.60 23.60 12.16 
1.22 2.36 2.36 1.22 
0.40 0.78 0.78 0.40 
0.53 1.04 1.04 0.53

4.33 
1.84 3.68 3.68 

4.33 14.31 29.61 31.45 17.99 



* TABLE 5.2 - PROJECT COSTS UNDER VARIOUS CONTRACTOR ALTERNATIVES
 

COSTS EXPRESSED IN MILLIONS
 
MUNCIPAUTY MANSOURA
 

.... COSTSING U.S.-&LOCAL CONTRACTORS' 
LOCAL 

CONTRACTORS EXPRESSED IN LE EXPRESSED IN US$ 
ONLY 

-SECTO PTABLE WATER --- (LE) () - FOREIGN -LOCAL TOTAL FOREIGN LOCAL TOTAL 

Total Capital Construction 124.5 165.6 21.0 186.6 493 63 555 
Contingency (10%) 12.5 16.6 2.1 18.7 4.9 06 56 
Construction Management (3%) 4.1 2.9 1.2 4.1 0 9 04 12 
Supervision (4%) 5.5 2.7 2.7 55 08 0.8 16 
Design (11%) 15.1 10.5 4.5 151 3.1 1.3 4.5 
Institutional Support 13.1 11.4 1.7 13.1 3.4 05 3.9 

Total Project Expenditure 174.7 209.7 33.3 243.0 62.4 9.9 72 3 

SECTOR WASTE WATER 

Total Capital Construction 71.5 57.5 35.5 93.0 17.1 106 27.7 
Contingency (10%) 7.2 5.8 3.6 9.3 1.7 11 28 
Construction Management (3%) 2.4 1.7 0.7 2.4 0.5 0.2 0.7 
Supervision (4%) 3.1 1.6 1.6 3.1 0.5 05 0.9 
Design (11%) 8.7 6.1 2.6 8.7 1.8 0.8 2.6 
Institutional Support 9.2 8.0 1.2 9.2 2.4 0.4 2.7 

Total Project Expenditure 102.0 80.5 45.1 125.7 24.0 13.4 37.4 

NOTE (1): EXTRACTED FROM CAPITAL INVESTMENT SUMMARY 



TABLE 5.3 - WATER SUPPLY AND WASTEWATER DEMANDS BY CUSTOMER 

EGYPT SECONDARY CITIES PROJECT 1993 THROUGH 2010 
CITY: MANSOURA I TALKHA 

BASE _AR -YAR .. ER 
1993 2005 2010 

POPULATION 478,100POPULATION GROWTH PER YR. (%) 2.40
WATER SUPPLY (: CD) 56 150 150WASTEWATER POP. SERED (%) 95 	 100WASTEWATER/WATER RATIO (%) 80 	 85AD)DITIONAL MARKAZ WS. ( 3DA. 700 26,300 

YEAR POPULATION AVG. W S WW POPLL CUSTOMER DEMAND -- WATER SUPPLY WW VOLUMESERVED PER PERS POPUL WWWS (MILLIONS OF M3 PER YR.)WITHWS. (pD:)) SERVE) RATIO f/) 	 PER YEAR
POPLATION OTI-ER TOTAL (MILLM3) 

(1) (2)

1993 478.100. 56 
 95 	 80 398 1375 8021994 489,574 56 95 80 	

9.77 
10.01 	 4571995 501,324 56 95 80 	 14.58 8.46
1025 	 517 1542 8.881996 513,356 56 95

1997 	 80 10.49 5.76 16.26 9.28525,677 56 95 80 	 10-74 636 17.10 9681998 538.293 56 95 	 80 11.001999 551.212 56 95 80 	
695 17.95 10.06

11.27 755 18.81 10.422000 564,441 56 95 80 11.54 814 19.68 10762001 577,987 75 96 81 15.78 	 874 24.52 	 14482002 591,859 94 97 82 20.22 	 9.332003 606,064 112 98 	 2955 184983 	 24.86 993 3479 22822004 620,609 131 99 	 84 29.72 10.52 4024 27.482005 635,504 150 100 85 	 34.79 11.12 4591 32.482006 650,756 150 100 85 35.63 	 11.712007 666,374 150 100 85 	 47.34 331736.48 1230 48.79 	 33822008 682,367 150 100 85 	 37.36 12.90 5026 34.452009 698,744 150 100 85 3826 1349 	 51.75 35042010 715,514 150 100 85 	 39.17 14.09 5326 3567 

NOTE 1: VOLUME BASED UPON TIE POPULATION SERVED BEING 100% INYEAR 1993.
NT(2: THE ANNUAL VOLUME INTHIS COLUMiN INCLUDES TF MARKAZ VALLESNOTE (3: 	 THIS VALLE ISTHE WASTEWATER GENERATED ONLY FROM~ THE CITY SWATER SUPPLY. THUSa TIF MARKAZ WS COMPONENT HAS BEENSUBTRACTED FROM THEF TOTAL ANNUAL WS VOLUAF 



TABLE 5.4 - STAFFING LEVEL ANALYSIS 

EGYPT SECONDARY CITIES PROJECT 
CITY MANSOURA 

SECTOR POTABLE WATER 
ACTUAl PROPOSED 

1993 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

PROCESSING 96 49 49 49 49 49 49 112 112 112 112 112 112 I12 112 112 112 112 112 

NETWORK 190 44 46 49 51 54 58 58 of 63 65 68 71 73 75 78 80 83 8 

COMMERCIAL AND ADMIN 20 S8 60 82 64 68 69 71 73 75 77 80 82 84 88 88 90 93 94 

TRANSFER TO WASTE (4) (12) (12) (12) (13) (13) (141 (14) (15) (15) (15) (16) (t6) (17) (17) (1S) (18) (19) (19 

NET COMMERCIAL -WATER 18 48 72 74 77 80 82 85 88 90 93 95 98 101 103 106 109 111 112 

PROPOSED STAFFING TOTAL 139 1:7 172 177 :82 187 255 260 265 270 276 281 286 291 296 301 306 309 

NET HIRED (DISPLACED)STAFF t 0 0 0 -142 5 5 5 5 5 5 5 5 5 4 

ACTUAL STAFFING TOTAL 402 402 402 402 402 402 402 402 250 265 270 276 201 286 291 296 301 306 309 

SECTOR WASTEWATER 
ACTUAL PROPOSED 

. 
1993 1993 1994 1995 1996 1997 g98 1999 2000 2001 2002 2003 2004 2005 2006 2007 200a 2009 2010 

PROCESSING 158 96 98 98 98 g 96 ISO 150 150 150 150 ISO ISO 150 150 I50 150 150 

NETWORK 160 195 197 198 200 202 204 205 207 209 210 212 214 215 217 219 22: 222 224 

COMMERCIAL & ADMIN 4 2 12 12 __13 _ 13 14 14 15 15 15 _ .. _ o _I _119 8 18 19 

PROPOSED STAFFING TOTAL 303 305 307 309 311 313 360 372 374 376 378 380 382 384 367 389 391 393 

NET HIRED (DISPLACED)STAFF 47 2 2 2 2 2 2 2 2 2 2 2 

ACTUAL STAFFING TOTAL 322 322 322 322 322 322 322 369 372 374 376 378 380 382 384 387 389 391 393 



TABLE 5.5 - PROJECTED SALARIES AND WAGES 

EGYPT 
CITY 

SECONDARY CITIES 
MANSOURA 

BASE RATE PER EMPLOYEE 
ANNUAL STEP INCREMENT 
ADJUSTMENT TO MARKET 

(LE P A) 
(%) 

2800 
3 

1%):00 LE (ThouSon(r) 

SECTOR POTABLE WATER 

BASE SALARY 

STEP INCREMENT 

ADJUSTMENT TO MARKET 

PROPOSED 

1994 1995 

1.045 1.045 

31 31 

1998 

1.045 

85 

1997 

1.045 

131 

1998 

1,045 

196 

1999 

1 045 

21 

2000 

677 

127 

2001 

690 

B8 

2002 

103 

44 

2003 

715 

21 

2004 

729 

22 

2005 

743 

22 

2000 

756 

23 

2007 

769 

23 

2008 

782 

23 

2009 

795 

24 

2010 

804 

24 

TOTAL SALARY L WAGE EXP 1077 1108 1173 1304 1500 1761 1520 1619 1676 t711 1748 1781 18:7 1853 1890 1927 1980 

SECTOR WASTEWATER 

BASE SALARY 

STEP INCREMENT 

ADJUSTMENT TO MARKET 

PROPOSED 

1994 1995 

837 837 

25 25 

BASE RATE PER EMPLOYEE (LE P A) 
ANNUAL STEP INCREMENT (%) 

ADJUSTMENT TO MARKET L-- _ 

1998 1997 1998 1999 2000 2001 

837 837 837 980 986 972 

52 105 157 240 181 121 

2600 

3 

00 

2002 

977 

8: 

2003 

983 

29 

-

2004 

988 

30 

2005 

994 

30 

2008 

999 

30 

. 

2007 

1 005 

30 

LE Thpsends. 

2008 2009 

1 01, 1 016 

30 30 

2010 

1 02 

31 

TOTAL SALAR- L WAGE EXP 862 887 940 1044 1201 1565 1751 1878 1945 1980 2015 2051 2088 2:22 2t58 2194 2230 



---

TABLE 5.6 r- OPERATIONS & MAINTENANCE UNIT COST CALCULATION - POTABLE WATER 

EGYPT SECONDARY CITIES PROJECT 
SECTOR: WATER SUPPLYJ MANSOURA 

PART ONE 

LE 

(MIIons) 

INVESTMENT VALUE 

PLANT
 
EXISTING FACILTIES VALUE NEW 8 0 

NEW FACILITIES CAPITAL COST 132 4 


TOTAL 200 4 


NETWORK 


EXISTING S0 a
 
NEW 29 2 


TOTAL 79 2 


....... 


PART FOUR 

OPERATING & MAINTENANCE COSTS 

PLANT 

AT NOMINAL CAPACITY EXIST 


ANNUAL COST(LE Millons) 34 


UNIT COSTS (EXCLUDING SALARIES)LE 

CHEMICAL 003473 

MAINTENANCE 000950 

FUEL 000958 

SUB-TOTAL 005390 
POWER 0 02994 

UNIT COST TOTAL 0 08385 

NETWORK 
ANNUAL COST(LE MIllons) 0 5 


CT CD SLE 
COST EXCLUDING SALARIES 0 25 


....... 


NEW 


7 


0 03473 

0 00955 

000958 

0054 
0 02490 

0 07809 

0 29205 

- 0 2 


0 14602 


....... 


COMBINED 

10019
 

0 0347 

00095 

00095 

00539 
0 0271 

00810 

0 7920
 
0390--
0 3960
 

...... 

PART TWO 

M3 PA 

NOMINAL CAPACITY LPS (MIhons) 

EXISTING FACILTIES 900 28 38
 
NEW FACILITIES 1200 37 84
 

TOTALS 2100 88 23
 

PART T14REE 

TABLE OF DESIGN L MICE INDICES
 
TYPE TECHNOLOGY O&04%)
 

A RAPID SAND-EXIST 5
 

B RAPID SAND -NEW 5
 

NETWORK I
 

PART FIVE 

TABLE OF COST INDICES 
- LABOR EXCLUDED 

A B 
RAPID SAND - EXIRAPID SAND - NEW 

CHEMICAL 0 41 0 41
 

POWER 0 38 0 38
 

MAINT'N CE 0 I 0 I1
 
FUEL 0 I 0 I
 

TOTAL 1 00 1 00 
.....................
 



TABLE 5.7 - OPERATIONS & MAINTENANCE UNIT COST CALCULATION - WASTEWATER 

SECTOR: WASTEWATER MANSOURA 

PART ONE PART TWO 

LE 
[MIlUOns) M3 PA 

INVESTMENT VALUE NOMINAL CAPACITY U31D(THOUS) (Miitons) 
PLANT
 

EXISTING FACILTIES VALUE NEW go 0 EXISTING FACILTIES 135 49 20
 
NEW FACILITIES - CAPITAL COST 45 4 NEW FACILITIES 25 
 9 13 

TOTAL 1354 TOTALS 160 5840 

NETWORK PART THREE 
EXISTING 36 0 
NEW 47 4 TABLE OF DESIGN L MTCE INDICES 

TYPE TECHNOLOGY O&M(%) 
TOTAL 654 A ACTIVATED SLUDGE -EXI 5 

.Blt.l. 6 ACTIVATED SLUDGE 5 

NETWORK I 5 
PART FOUR 

OPERATING & MAINTENANCE COSTS 
PLANT PART FIVE 

AT NOMINAL CAPACITY EXIST NEW COMBINED TABLE OF COST INDICES
 
ANNUAL COSTCLE Millons) 4 5 22715 6 7715 - LABOR EXCLUDED (%)
 

UNIT COSTS (EXCL-..OING 8ALARIES)LE A B 
CHEMICAL 0 01020 0 04970 0 0231 ACTIVATED SLUD ACTIVATED SLUDGE 
MAINTENANCE 000913 002406 00115 CHEMICAL 0 29 029 
FUEL 0 0 0 POWER 057 0 57 

MAINT'N CE 014 014 
SUB- TOTAL 002739 0 07467 0 0347 FUEL 000 000 

POWER 003052 0 09957 0 0463 

TOTAL 1 00 1 00 
UNIT COST TOTAL 006392 0 17425 0 011 .....................
 

NETWORK
 
ANNUAL COSTILE MIllons) 0 57 0 71065 1 2606 

COST EXCLUDING SALARIES 0 285 0 35532 0 6403 
I.....l ....... ..... l
 



TABLE 5.8 - COST OF PRODUCTION
 
EGYPT SECONDARY CIIES PROJECT 
CITY: MONSURA 

SECTOR POTABLE WATER 

PROOUICTION(M3alone) 1994 INS9 199 199? 190 1999 2000 2001 2002 2003 2004 2005 2006 2007 2006 2009 2010 

ToslaCuelenDm.emand 1456 1542 1626 110 1195 ali 1966 2452 29 56 3479 4024 4591 4734 4879 5026 5175 5320 

Uncounled For 
Watr(14 30 30 30 25 20 1S 20 20 20 20 20 20 20 20 20 20 20 

To4ePtoct~ ,R0ald ..... 2063 ..... 22 02 .... 2322 .... 2280 .... 2244 .... 2213 ..... 2480 .... 3066 .... 3694 .... 4349 .... 6030 .... .... 6739 5917 .... 6090 .... 8282 .... 6489 ..... 666 

COSTS (LEThuano
Sabariesaw 3 

1077 1106 1173 1304 1600 1761 1520 1619 1676 1711 1748 1781 1817 1863 1890 1927 1960 
ct8l 624 GM 66 63 672 063 737 831 1002 1179 i 364 156 1604 1654 1703 1754 i80 

Alraf 134 283 417 

Total E]ehticity 624 794 979 1100 1089 100 1154 1248 1419 1596 1781 1973 2022 2071 2121 2171 2223 

Ow. Pr Oeing Costs 1123 1187 1252 1229 1210 1193 1326 1652 1991 2344 2712 3094 3190 3286 3387 3487 3689 

Nhlmork tlda.lds a Supples 260 250 250 250 250 : 1 250 250 396 39 396 36 390 396 396 396 396 

Admik*WsIre Overhead 10 III 117 130 ISO 17 162 182 1e 171 176 178 192 105 189 193 196 

TotaiPvodcUo Coal 3073 3339 3654 3643 4049 42865 4250 4770 6483 0046 6635 7244 7425 7506 7793 7981 8168 
..... ..... .... .... .... .... ..... .... .... .... .... .... .... .... .... .... ..... 

UI6TPROOt.CTIOH COST|PVIU3) 1471 1510 1573 1703 1804 1938 1728 156 1484 1391 1319 1262 12SS 1247 1240 1234 1227 

SECTOR WASIEWATER 

FLOWS(U3Mlone) 1994 109 1996 1997 1996 1990 20W0 2001 20(12 2003 2004 2005 2006 2007 2006 2009 2010 

Dumied 8460 86S 928 0 9 1005 1042 1078 1440 1849 2282 2748 3248 3317 3382 3445 3504 3567 

innftsob(%1 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 

TotalForProcessing 840 986 1032 1075 1117 1157 11865 1806 2065S 2536 3063 3009 3686 3758 3625 3694 3994 
.. ....................................................................................... 

Siwerb a Wow 2 67 940 1044 1201 1665 1751 1878 1946 1900 201S 2061 2086 2122 2168 2194 2230 

obe6z 1543 1500 1577 1593 108 1623 t64 1946 213 2376 2816 2674 2909 2943 2976 3006 3036 
Ad.ls, m= 1270 6 

TotalErcikpp 1543 2308 3665 46M 4672 454 4716 4910 5116 6340 S0 5368 $73 507 6939 6970 6002 

Ow ho.mes" Cost 571 603 636 826 GIS6 06 674 1066 1286 IS13 1750 1996 2066 2121 2186 2250 2316 

Network Malm" & Supl 265 296 285 285 286 285 265 285 640 640 640 640 640 640 640 640 640 

Admistte Overload as a 94 104 120 16 0 1"6 19 1906 202 206 20 212 216 219 223 

TotdProdiacobfCoal 3261 4174 WO46 6511 0673 7042 7426 8139 0 9473 965 10I 1065 10790 10222 11054 11168 
.................... ..... .... .... .... .... ..... .... .... .... .... .... .... .... .... .... ..... 

IJ"TPROCESSINOCOST (PUM3 3471 4232 5376 80 66 M73 6086 6211 6000 4374 3736 3270 2916 2892 2871 2653 2839 2822 
... --..... .....................iii.. ias as&&.-------------------------------------
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TABLE 5.9 - TARIFF ANALYSIS
 

EGYPT SECONDARY CITWO PROJECT 

CITY: MANSOUNA 

SECTOR: POTALE WATER l014 l5 lo0 1067 100 1100 2000 2001 2002 2003 2004 2005 2006 2007 2000 2000 2010 

Woo Needed us ml p) 14.60 1542 6.20 17.10 17.65 1a.61 10' 24.82 29.5s 34.70 40.24 4,01 47.34 48.70 60.20 51.7- G .26 

Wale Produoed (MN mISp.) 20 3 2202 23 22 22 0 22.44 22 13 2460 00 805 364 40 60 30 87.30 6043 56 1Y 09 42 02 04.00 0656 

Coot el Water Produoed ILE thousands) 3.073 8.3360 6.54 3.603 4.046 4.266 4.280 4.770 6.483 6.040 0.035 7.244 7.425 7.606 7.763 7.901 6.108 
Avorage Twrr - Unmd~ueled (PVMS) 14.76 1510 10.73Avorage -------- 1703 10.26 16.56 13601 12.62~ ndat(i/4)- 16.04 17.26 14.04 13.16- --- --------- ---- - ----- 12.55 1247 12 40 12.84 122•7 -

AdJ: - Alowances For Unfollected
 
nd Rd Debt (PUM3) 1.40 I 52 I s5 
 1.70 1 0 1 04 1 73 1.586 1 46 30 1.32 1.20 1 25 1.25 1.24 1.23 1.23 

Averge Required Revenue YIeld (PU3 3 10 39166 17 46 1 92 20.08 21.31 10.202 17.20 16 46 15 45 1406 14.03 13 04 13 6 1370 13.71 13.03 

R a e ofi nfl o n (% ) 10 a 0 6 6 6 6 0 6 0 a 0 a a a a 6 

Inflio nlIndloe s 1 10 1 t 1 20 133 1.41 1.50 1.5 0 1.09 1 79 1 0 201 2.13 2 20 2 39 253 2.60 265 

Inflated Average Required Rev: YIeld (PlMa) 1603 2001 2202 28 20 2636 32.20 3052 29 14 2040 2028 2042 284 31 44 33 IS3 3403 362 3061 

SETO: AOEWAER --------------------------------------------SECTOR: WASTEWATER 

co s o w a, Produ ce.d E t.u s d. ) 3.2o1 4.174 5.54 4 11 0. 6 73 7.042 7.42 0 0.130 .6 7 .473 6.05 10. 25 10..5. 10.700 10.22 11.054 11.10 

Wier Colleted (Water Needed X.400 11.4 12.33 13.00 13.08 14.30 16.00 1574 10.61 23.64 2763 32.10 36.73 87.67 3003 40.21 41.40 4201 

Avrae Twen - Unadju ted (PVM3) 27.06 32.05 42.68 47.-6 40.46 46.76 47.16 41.80 3 .01 34.05 31.02 20.60 26.14 27.05 27.17 26.70 20.20 

Adj: - Allowanc ° For UnooleOed 
s 

mad ad Debt (PUM3s 2.00 3.30 4.26 4.76 4.65 4.00 4 72 4.15 3.00 3.40 3.10 267 2.81 2 70 2.72 2.07 263 

Average RequirOd Revenue Yield (PMJU) 31.07 37.01 47.36 82.67 61.62 61.06 82.43 40.11 42.24 37.62 34 46 1.4 21.27 30.72 30.10 26.67 26 17 

R eo I f flaon%) tO a 0 6 a a 0 0 a 6 0 0 a a a a a 

mUslIion Indioe s 1.10 1.10 1.20 1.3 3 1.41 I so 1.5 1.60 1.70 1.60 201 213 2 20 230 253 266 2.65 

Inflaed Average Required Rev: Yield (PIUS) 3.4.17 4460 8607 70.50 7304 77.67 635 77.70 7545 7S I169 17 67 74 7052 7343 70 46 768 6306 

Wstewgier/Polale Waler Taint Ratio (to) 1 225% 271% 27% 237% 242% 273% 207% 236% 245% 235% 22?% 224% 222% 219% 216% 214% 

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



Chapter 6
 

ECONOMIC ANALYSIS
 

6.1 Introduction 

Financial analysis is not a solid ground for decisions concerning social capital investment. 
Financial analysis emphasizes the profits of a project only in monetaty terms, and not in 
terms of its real contribution to the welfare of society. Investment decisions taken on behalf 
of society (social capital investment) should be justified by an economic analysis to test the 
national profitability of the project. An economic analysis of the individual Second= Cities 
projects is therefore carried out to trace the contribution to the Egytian soiety and to assess 
their economic viability. 

Financial analysis and economic analysis differ in many ways. The objective of financial 
analysis is to assess the net financial result of a project, while economic analysis traces the 
project's contribution to all fundamental development objectives. Financial analysis takes 
into account only the direct monetary effects of a project; economic analysis considers all 
benefits, including the indirect effects. The former is based on market prices, while the 
latter uses prices that would prevail in the presence of competition and free market prices 
(approximation of economic prices or shadow prices). For financial analysis, the time 
preference problem is tackled by application of the prevailing interest rate on the capital 
market, while in the case of economic analysis, it is solved by using the social discount rate. 

This report begins with a discussion of the economic benefits that are expected from the 
Secondary Cities projects. The next section describes how these benefits are to be measured 
in the economic analysis. Then a discussion is provided of how shadow prices for costs and 
the social discount rate are set. The final section is an economic analysis of the projects at 
each location. 

6.2 Benefits From the Secondary Cities Project 

The Secondary Cities Project will provide benefits through enhancement of both water and 
wastewater systems. The measurable major water system benefits are expected to come from 
greater access to water by households and businesses that already are served, higher quality 
water services, and lower cost production of water services. Only limited benefits will result 
as extensions of water distribution systems connect new households to water, since most 
households are already attached to a system. The primary benefits from wastewater system 
enliancements will come from more households and businesses being connected to wastewater 
systems. This section provides the framework for conceptualizing these benefits. The 
discussion is separated into new services, expanded services, improved service quality, lower 
production costs, externalities and use in production. These benefits are not mutually 
exclusive and the same project may yield several different types of benefits simultaneously. 

6.2.1 New Services 

Most wastewater benefits arise from extending systems so that new consumers can access 
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services. For example, projects will provide wastewater systems for Arment and Isna, where 
none currently exists. Wastewater services will be extended to about 20 percent of the 
population in Mahalla and to about 50 percent of the population in Luxor. Essentially 
everyone is connected to water systems in most secondary cities, so new service is less 
frequently a benefit. One exception is in Nuweiba where a number of people purchase 
vended water from a desalination plant. 

A framework for measuring many project benefits can be found in willingness to pay 
analysis. Willingness to pay is defined as the maximum amount that consumers will pay for 
a specific service level. People are willing to pay for water servic.s because of convenience, 
savings since vended water no longer must be purchased, time savings in collecting water, 
improved health status, and so forth. People are willing to pay for wastewater services 
because they can avoid paying to have vaults emptied, reduce standing water in their 
neighborhood, upgrade their living conditions and improve aesthetics. Willingness to pay 
simultaneously accounts for households' valuation of all forms of expected benefits. 
Willingness to pay is an accurate measure of benefits, since people will pay as much for 
water as they expect in benefits. 

Willingness to pay can be visualized using demand curve analysis.' An illustration of 
willingness to pay is given in Figure 1. The optimal level of consumption is at point C 
where marginal cost equals marginal benefit. Willingness to pay for consumption level C 
is the area given by OABC. If Figure I represents sewer services, the system should be built 
to deliver OC in services and total benefits equal OABC. 

6.2.2 Access to More Services 

Benefits from improved water services with the Secondary Cities Project often will be greater 
access to water, rather than new service. Access to water in many secondary cities can be 
illustrated by point A in Figure 2.2 Consumers are unable to obtain all water they would 
like to buy, because the production and distribution systems are unable to provide sufficient 
quantities. Supply constraints exist because the distribution system has inadequate pressure 
to pump sufficient water, particularly high up in apartment buildings, or because the flow 
rate of water is inadequate. Water may be rationed, as occurs in Mahalla durihg the 
summer, or people may turn on the tap and find very low or no water flow. People in the 
top four floors of six story buildings in Mansoura and the top two floors in six story
buildings in Mahalla report that water pressure is inadequate and they are unable to obtain 
water except at off peak hours. Consumers may respond by taking fewer baths, altering the 
time of day when they use water, purchasing private substitutes, or some other alternative. 
Also, note that the price of water at A, usually about LE 0.25 in Egypt, is illustrated to be 

'Technically, a compensated demand curve must be used to measure willingness to pay. 

2Note that many consumers may be at a point like B where they are paying essentially
-nothing for additional consumption of water. Point B represents the consumer's situation 
where there is no metering of water or where a single meter is used for a large building. 
With a single meter each consumer will behave as if there is little change in his share of the 
bill for additional consumption. 

6.2 



below the marginal cost of water. 

Secondary Cities water projects should allow consumers to reach point C in Graph 2, where 
consumers can purchase all of the water they want at a price equal to the marpinal cost of 
water delivery. Consumer's willingness to pay for additional water is illustrated by the area 
EFCB. 

Measuring the specific quantity of water that consumers would want to buy if price were set 
at marginal cost (corresponding to point C) requires more specific information about the 
demand curve for water than is currently available. Based on international norms, engineers
and planners believe that systems should be designed to allow consumption of at least 150 
liters per person per day. Luxor, which has fewer supply constraints, provides some 
evidence that consumers demand markedly more water than they are currently receiving.
Consumers are estimated to use about 120 liters of water daily in Luxor. Water consumption 
is between 40 and 70 liters per day in most secondary cities. 

6.2.3 Higher Quality Services 

Quality enhancements are a benefit expected from all Secondary Cities' water and wastewater 
projects. For example, greater water pressure will allow consumers to obtain the quantity
of water they want at the time they want it. Higher water pressure should result in improved 
water quality because distribution pipes will be better able to hold out contaminants. Health 
status will improve as a result. Even Luxor, which has sufficient water capacity in the 
system, expects greater pressure to be a significant benefit from rehabilitation of the water 
system. 

The value that consumers place on quality improvements can be seen by an outward shift in 
the demand curve, corresponding to consumers greater willingness to pay for higher quality 
water. The greater demand is illustrated with an outward movement of the demand curve 
to D' in Figure 3. Suppose consumers formerly were consuming OC in water and that the 
marginal cost of water is unaffected by the quality improvement. The additional benefits of 
the project are OEFG (benefits of water consumption after the improvements) minus OABC 
(benefits before the improvements), which is the shaded area in Figure 3. 

6.2.4 Lower Cost Production of Water 

Lower cost water production is beneficial to the economy since fewer resources must be used 
to generate the benefits. A reduction in the amount of unaccounted for water is the primaty 
means for lowering production cost in the secondary cities projects. About 40 percent of 
water is unaccounted for in existing secondary city water systems, and the projects anticipate
reducing the level to as low as 20 percent. Marginal and average costs of delivering any
given amount of water to households is reduced as a result.' Also, the marginal cost of 
water production is dramatically lowered in Nuweiba since the existing desalinization system 
will be replacea with a well system. 

'Cost estimates provided in the financial section suggest the assumption of constant 

marginal costs is reasonable. 
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Gains to the economy from lower production costs for water are illustrated in Figure 4 
through a downward shift in the marginal cost curve. The economy gains because OC in 
water can be produced using OC x CB in resources, rather than OC x CA. Gains from 
reducing unaccounted for water or other means of lowering marginal costs are illustrated by 
the shaded area (note that this is a reduction in cost rather than an increase in benefits). 
Benefits also develop because consumers will use more water since the efficient consumption 
level rises from OC to OE. The benefits of increasing consumption to OE were discussed 
above in the section on greater access to services. 

6.2.5 Externalities 

Benefits from wastewater provision accrue to people outside served neighborhoods in the 
secondary cities. These benefits are not reflected in the willingness to pay of local residents 
that was used,above to describe benefits, so total benefits are understated. Reductions in 
standing water help anyone trying to pass through a neighborhood. Improved wastewater 
treamnent will improve the quality of effluents that go downstream, thereby making 
downstream water users better off. Downstream users gain because Nile River water is of 
higher quality. One of the benefits of higher quality downstream water is it requires less 
treatment for drinking. 

6.2.6 Value of Water and Wastewater in Production 

The previous five benefits above focused on the value of water and wastewater for use in 
consumption. Water and wastewater also offer benefits in production. A substantial 
literature seeking to measure economic benefits in production that result from water, 
wastewater, and other infrastructure has developed in recent years. The literature's 
conclusion is that infrastructure has significant effects on an economy's production, though 
there is some disagreement on the extent of benefits. Firms benefit because water they 
purchase can be less expensive. Also, firms potentially can buy water and wastewater 
services in place of operating captive water and wastewater systems. Some hotels in the 
Sinai and several factories in Mahalla are examples of firms with captive systems. Lower 
water and wastewater charges will reduce firms production costs. The economy's gain will 
exceed the cost savings if firms become more competitive and are able to expand their 
efficient size. Firms also benefit if better quality services, both in terms of water pressure 
and water traits, permit them to undertake activities that are infeasible without good 
infrastructure. Small businesses and firms in low income neighborhoods often are major
beneficiaries of infrastructure services since these firms are least able to find alternative 
means of overcoming low quality services. The agricultural sector can become more 
prouctive as well. For example, some treated effluents can be used to irrigate nearby 
agricultural products which will increase agricultural production. No quantitative estimates 
of the gains in production are made here. 

6.3 Measures Of Water and Wastewater Benefits and Costs 

This section describes the techniques that are used in this report to quantify project benefits and cost savings. Benefits from new services, improveme',its in access, and savings from 

lower cost service delivery are measured here. Gains from externalities and benefits in 
production generally are not accounted for in this analysis. Only a limited effort is made to 

6.4
 



measure the benefits of ligher quality water and wastewater. Therefore, there is a tendency 
to understate total-project benefits. 

The best means for quantifying many project benefits is to directly measure people's
willingness to pay for improved water and wastewater services. However, accurate measures 
of willingness to pity are not currently available and an in-depth analysis is beyond the scope
of this study. Therefore, willingness to pay must be measured with a series of proxies. 

6.3.1 Water 

People's actual behavior can be used as a proxy for certain aspects of willingness to pay for 
water services. Consumers provide evidence of the value they place on water services as they
purchase alternative services. These values are the basis of most benefit estimates that are 
prepared here. In many cases, people's willingness to pay for improved water will be 
greater than their expenditures for these alterative services, because the alternatives offer 
lower value in consumption than do improved services. 

Value of New Service 

The willingness to pay for water delivery by people who are not currently served with water 
can be inferred by their payment for vended water. Three anecdotes are available on 
expenditures for vended water in Egypt. First, some unserved or poorly served households 
in Cairo are said to spend LE 76.0 (LE 365 per household) annually to purchase 17 liters of 
vended water per day. Second, unserved households and households living on upper floors 
in Nuweiba must purchase vended water from a desalinization plant. These households spend
LE 169 per person per year for only 3.6 liters per day. Most of the cost is the foregone time 
spent in collecting the water.' Third, hotels in Nuweiba apparently pay LE 18 to LE 25 per
cubic meter for delivered water when more is needed than can be obtained from the existing 
system. The vended price in all cases is dramatically higher than the price charged for 
improved water anywhere in Egypt. 

The LE 76.0 per person spent for vended water in Cairo is used in the benefit/cost analysis 
as the willingness to pay for water delivery by unserved households. This isonly one-half 
as large as in Nuweiba, but the Cairo data represent an actual market price and the Nuweiba 
data are very sensitive to the value placed on time spent collecting water. LE 76 isa lower 
bound on the value of delivered water since this payment is for a limited amount of water 
(only 17 liters per day), and newly served consumers will receive significantly more water. 
Also, water from the tap is more useful to consumers than vended water, and therefore,
should have a higher value. 

Better health status is one benefit from access to new water services and the value of better 
health is an alternative to the price of vended water as an estimate of water benefits. The 

'People are reported to collect 40 liters of water three times per week. The water sells
for LE 0.05 per 20 liters (LE 2.5 per cubic meter). People are assumed to spend 30 minutes 
each time they collect water, at an opportunity cost of LE 0.17 per minute. Thus, the cost 
is LE 5.1 for time spent in collection and LE 0.1 for water on each visit. 
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value of better health status can be approximated with savings on health expenditures. A 
study of health expenditures was undertaken as part of the Village Development Project in 
Gharbia Governorate (Social Fund for Development). The study indicated that the average
household would save LE 28 per year if potable water was available at the main source of 
water. The survey was conducted in a rural area, so an adjustment must be made to reflect 
the higher savings on health expenditures that would result in urban areas. Urban 
expenditures are adjusted by multiplying the rural savings by 1.88, which is per capita u-,an
health 	expenditure (Le 48.6) divided by per capita rural health expenditure (I.E 25.4) as 
measured by the Family Budget Survey of 1992. Also, an adjustment must be made because 
health care expenditures are subsidized. A recent study on cost recovery for health services 
indicates the government provides a 45 percent subsidy to health expenditures, so the shadow 
price coefficient for health services is 1. 

In summary, the savings per person from new access to potable water is estimated as 
follows: 

B = ((S*U + D)*A)/F 

Where 	: 

B 	 Per capita benefit per year resulting from installing new water facilities. 
S 	: The amount rural households would save if potable water is made available in 

sufficient quantity at the main source (28). 
U : 	 An urban adjustment coefficient (1.88).
D : 	 Delivery cost of water from the main source to house connections (LE 15). 
A : 	 Shadow price of health services in Egypt (1.8). 
F : 	 Family Size (4.8). 

Willingness to pay for access to new potable water services is estimated at LE 25.4 per year 
based on savings in health expenditures and at LE 76.0 using payments for vended water. 
In general, the vended water approach is used in the benefit/cost analysis because the 
purchase of vended water represents the acquisition of a broader set of benefits. 

Greater Access to Water Services 

The value of improved water services is measured in two ways: 

G. Private payments for improved service
 
0 Willingness to pay for water services in Mansoura
 

A significant way to improve water services in Egypt is to pump water into tanks on 
buildings' roofs and then draw from the tank rather than directly from the delivery system.'
The benefits include a better flow rate and better water pressure. Placing water tanks on 
roofs is a common practice in Cairo and a number of secondary cities. Consumer's 
willingness to pay for an improved water system that does not require a roof tank is 
estimated to be the cost of this tank system. The estimated annual cost per capita to use a 

5in addition, water filters are frequently used in an effort to improve water quality. 
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roof tank and pump is LE 38, which is composed of LE 13 for electricity and LE 25 pounds 
for the annualized cost of the pump and tank. Electricity costs are subsidized and a shadow 
price coefficient of 1.3 is used. Thus, the economic value of the tank system is LE 42 per 
person per year. 

A limited survey was administered in Mansoura to obtain some measure of the willingness 
of served households to pay for improved water. Forty-six households living in 4 buildings 
in Mansoura were asked to place a value on having access to better water services. The 
average response was LE 14 per household per month. This provides an estimate of LE 35 
per person per year. Households living in higher flats responded with greater willingness 
to pay than those living in lower flats, evidencing the deterioration in water service that 
occurs in higher flats. The estimates are surely a lower bound since these served households 
have a significant incentive to understate their true willingness to pay. A much more refined 
and in-depth survey would be necessary to elicit more accurate willingness to pay surveys. 

The approaches to measuring willingness to pay for greater access to improved water lead 
to estimates of LE 40 and LE 35 per capita per year. Both approaches are based on 
conservative approaches and yield similar results, so the higher value generally is used. 

6.3.2 Wastewater 

Households without sewerage services normally have wastewater vaults that must be emptied 
on a regular basis. Consumers who have sewerage services benefit because they save the cost 
of having the vaults emptied. Consumers willingness to pay for 
wastewater services must be at least as much as the cost of emptying the vaults, since these 
amounts are currently being paid for the handling of wastewater. 

Annual costs of emptying vaults, which vary considerably, are listed for several cities in 
Table 1. Each city's costs are used in the benefit/cost analysis when available. The average 
value from the table is used when no other number is available. In many cases, vault 
cleaning may be performed by the public sector at a subsidized rate so actual payments could 
understate the resource cost. Therefore, the analysis also was conducted using the cost for 
emptying vaults in Isna, the highest of any city. This still may be a conservative estimate 
of the cost for cleaning vaults since the annual cost in Cairo are estimated to be about twice 
as large as in Isna. The savings from not emptying vaults only accounts for part of the 
benefits from sewerage. First, sewerage offers much stronger aesthetic benefits for the 
served households than vaults, so consumers likely would be willing to pay more for 
sewersge than their cost savings. The analysis fails to measure the benefits of higher quality 
services. Second, the cost savings do not consider externality benefits for others, including 
cleaner downstream water and use of the effluent for irrigation. 

The government currently maintains household vaults at an estimated annual cost of LE 12 
per person per year. Government savings for maintaining the vaults are an additional 
benefit. 

6.3.3 Cost Savings 

Rehabilitation and distribution improvements for water services reduce the unaccounted for 
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water in the system, and-achieve the major production cost savings. Saved water allows 
lower cost production for any given level of water consumption. Estimates are that the 
projects will reduce system losses from around 40 percent (some estimates are that the losses 
are much greater) to about 20 percent of water production. Therefore, water projects are 
anticipated to reduce costs by 20 percent of the opportunity cost of water production. The 
current market price of water is LE 0.25 in most places. Estimates are that the shadow price 
for water services is 2.2 times greater than the price of water. This is based on a ratio of 
cost of production per cubic meter to the tariff (including depreciation). 

Cost savings also arise from replacing the desalinization facilities in Nuweiba and Sharm el 
Sheikh with a well system. The production cost of water in the desalinization plant is 
estimated to be LE 17.0 per cubic meter versus about LE 1.0 per cubic meter with the well 
system. 

TABLE 6.1: EXPENDITURES FOR EMPTYING WASTEWATER VAULTS 

f&l Annual Amount Per Person 

Arment L.E. 13 
Aswan L.E. 13 
Darawo L.E. 13 
Isna L.E. 21 
Kom Ombo L.E. 19 
Mahalla L.E. 15 
Nasr City L.E. 13 
Talkha L.E. 5 
Tanta L.E. 10 

6.3.4 Costs 

The costs for water and wastewater projects in the secondary cities have been estimated and 
are presented in the financial section of this report. The life cycle costs include the initial 
investments in production, distribution, and collection and costs for operations and 
maintenance. These costs are used in the economic analysis. However, some market prices 
prevailing in Egypt do not represent real value (social opportunity cost). The remainder of 
this section identifies significant price distortions, and where appropriate, suggests the need 
to adjust prices accordingly. Price adjustments are made only for the most important items, 
where distortions might considerably affect the project's profitability. 

The procedure applied in. adjusting the distorted market prices is to use border prices (CIF 
or FOB prices) as a base for price correction of the tradable goods (importable and 
exportable), and to adjust the distorted prices of non-tradable goods and services by applying 
the actual domestic market prices and cost, whichever is higher. Shadow price coefficients 
are, therefore, derived by relating the adjusteJ prices to the distorted market prices. 
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Investigation of the projects' inputs and outputs indicates that price distortion exists in four 
basic items: building materials, potable water, electricity, and health services. The first is 
a tradable good while the other two are non-tradable. Shadow prices for potable water, 
electricity, and health services are used in mezsuring demand, as described above. 

Cement is the most significant component in construction of water and wastewater systems, 
so its price is used to approximate the shadow price of building materials. The domestic 
local price (official price) of normal portland cement is LE 129 per ton or US $ 38.4 per ton 
(1993), while its border price (CIF Alexandria) is US $ 45 per ton. Therefore, cement's 
shadow price coefficient is estimated to be 1.1f. 

6.4 Economic Evaluation 

All water and waste water projects in the cities or locations under investigation are 
economically tested on the basis of additional net benefit resulting from additional capital 
investment. Hence, an eco:omic profitability statement is formulated to reflect the economic 
returns on the proposed investment over 15 years. The streams of net benefits after the 
projection period are captured by the residual or terminal value. 

However, all monetary values given in this analysis are in Egyptian pounds and based on 
constant prices of 1994. Foreign components are converted into Egyptian pounds at the 
market foreign exchange rate (US$ i = LE 3.36). The following economic indicators are 
applied to every project to test its economic viability 

* Net present value 
* Economic rate of return 
* Benefit/cost ratio 

6.9
 



ECONOMIC ANALYSIS
 

1. 	 MANSOURA CITY 

1.1 	 WATER SYSTEM 

A. 	 Prolect Descrition 

The project aims at increasing the availability of water, and reducing the losses in water due to 
leakage and illegal connections. Thus the following modifications to the present system have 
been suggested : 

o 	 Providing a new 1200 l/s water treatment plant 
o 	 Expanding the distribution system 
o 	 Rehabilitation of the existing water distribution facilities to reduce losses of water 

B. 	 Ex'neted Out=u 

2i3...ed 	on the above suggested improvements in the system, the following outputs are expected: 

o 	 Expand water delivery capacity to at least 150 litres per person per day from the 
current 66 litres per day 

o 	 Greater water pressure and quality through rehabilitation of the distribution 
network 

o 	 Unaccounted-for-water losses reduced from 40 to 20 percent of production. 

C. 	 Initial Capital Cost 

Capital costs are based on the engineering and technical investigation. They are classified into 
civil works, equipment, and salaries and wages; and broken down into supply improvements, 
water distribution, and rehabilitation. The following table summarizes the financial capital cost. 
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Table E -1.1 --
Financial Capital Cost 
(LE'000)


IItem Supply Water Rehabili- Total 
Improvment Distribution tation 

Civil Work 
Equipment 
Salaries 

34,100 
32,500 
23,400 

5,000 
5,200 
4,800 

8,700 
5,600 
5,200 

47,800 
43,300 
33,400 

Total 90,000 15,000 19,500 124,500 

Foreign components are converted into Egyptian pounds at US$ 1 = LE 3.36. 

Financial cost of civil works is adjusted on the basis of an accounting coefficient of 1.17 to 
reflect its real or economic cost. Economic capital cost is, therefore, estimated as follows: 

Table E - 1.2 
Economic Capital Cost 
(LE'O00) 

Item Supply Water Rehabilit- Total 
Improvment Distribution ation 

Civil Work 39,900 5,800 10,200 55,900 
Equipment 
Salaries 

32,500 
23,400 

5,200 
4,800 

5,600 
5,200 

43,300 
33,400 

Total 95,800 15,800 21,000 132,600 

The time duration of implementation and construction is estimated at 4 years starting in 1997. 
Design is expected to be finalized in two years time (1995-1996). The following is the time 
schedule of the capital investment requirements as projected in this analysis. 
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Table E - 1.3 
Time Schedule of Capital Investment 
(LE Mllon) 

Item 1995 1996 1997 1998 1999 2000 

Supply Improv. 
Water Distribut. 
Rehabilitation 

16.29 
2.69 
3.57 

31.61 
5.21 
6.93 

31.61 
5.21 
6.93 

16.29 
2.69 
3.57 

Total Hard 
Construction 0.00 0.00 22.55 43.75 43.75 22.55 

Contingency 
Construction Mgt 
Supervision 
Design 
Institut.SupporL 

8.02 8.02 

2.25 
0.74 
0.99 
0.00 
0.00 

4.38 
1.44 
1.92 
0.00 
2.61 

4.38 
1.44 
1.92 
0.00 
5.26 

2.25 
0.74 
0.99 
0.00 
5.26 

Gross Total 8.02 8.02 26.53 54.11 56.76 31.79 

D. Operation and Maintenance Cost 

Based on the technology applied in the underlying improvement in water system, operation and 
maintenance cost are estimated as follows 

Year O & M Cost 
LE'000 

2001 4,834 
2002 5,547 
2003 6,112 
2004 6,699 
2005 7,308 
2006 7,489 
2007 7,672 
2008 7,857 
2009 8.045 
2010 8.232 
2011 8,232 
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L Benefits
 

The two basic sources of benefits resulting from the underlying investment are:
 

o 	 Consumer willingness to pay or the amount to be paid by consumers if potable 
water is unavailable. 

o 	 Reduction in water losses in the year 2000. 

Benefits will start to flow in 2001. They are projected as follows: 

Table E - 1.4 
Expected Benefits 

Year Pop. Willingness Reduction in Total 
Served To Pay Water Losses Benefits 

LE'000 LE'000 LE'000 

2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 

577,987 
591,859 
606,064 
620,609 
635,504 
650,756 
666,374 
682,367 
698,744 
715,514 
732,533 

24,275 
25,330 
26,409 
27,515 
28,647 
29,806 
30,993 
32,208 
33,453 
34,727 
36,033 

2,165 
2,165 
2,165 
2,165 
2,165 
2,165 
2,165 
2,165 
2,165 
2,165 
2.165 

26,440 
27,495 
28,574 
29,680 
30,812 
31,971 
33,158 
34,373 
35,618 
36,892 
38,197 

They are based on the following 

o 	 Consumer willingness to pay per person is LE 42 per year 
o 	 Consumer willingness to pay per person for additional population is LE 76 per 

year 
o 	 Net reduction in water losses is 20 percent 
o 	 Average cost per cubic meter of water is 25 piasters 
o 	 Accounting coefficient of water is 2.2 

F. 	 Economic Viability 

Real net benefits are derived by deducting operation and maintenance cost from the expected
benefits. Net benefits are, therefore, discounted at the social discount rate (6.5 percent) to be 
weighted against the capital investment. 
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Economic profitability statement reflecting the case under investigation is formulated from which 
the economic indicators are derived to test the economic viability of the proposed investment. 

However, the present value of the project is not only positive (i.e. the benefits cover operation 
and maintenance costs), but is also much greater than the investment cost giving a positive net 
present value. 

This implies that economic rate of return of the proposed investment on Mansoura water system 
is more than the social opportunity cost of capital, indicating that the underlying project is highly 
feasible from the economic point of view. 
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JIANSOURA CITY 
lATER SYSTEM 
:OSTS - 1986 13 1997 lass 1999 2000 2001 2003 2004 2006 2006 2007 2N* 200:TA 2010 2011COSTS 

SUPPLY IAPROVEMENT 0 u.29u 31.610 31.010 10.290 0 0WATER DISTRIBJTION 0 0 0 00 0 00 2.890 05.210 5.210 2.090 0 0 0
REIIAHBI ITAII ON 0 0 0 0 00 0 3.570 6.930 0.930 3.670 0 

0 0 0 0 0
CONTINGENCY 0 0 0 0 00 0 0 02.250 4.380 0 04.380 2.250 00 0 0CONSTFIJCTIOtJ MANAGEMit*I 0 0 0 00 0 0 0740 1 440 1.440 740 0 0
SIJPEIIV"I(jtO 0 0 0 0 00 0 00 990. 1930 0 0 0990 0 0 0DESIGN 0 0L.020 8.020 0 0 0ol 0 0 0 0 00 0IN.TITUIOAL SJPPORT 0 0 0 00 0 0 0 00 2-i 5203 5.203 0 0 0 0 0OTA CAPIT. _LCOSTS 0 0 0.020 9.020 26.530 0 0 0 0_4 " 5.?63 31.793 0_0 __ 0 0 

0 0
0 0 0 0 0 0 0 0PERATION A MAINTENANCE COST 0 _ _ 04 4..833 _54T6.24 .... .... 6._  7.30 7.49 7.672 7.067 212 

)TrLCOSTS -... . 8.020 - 0.020 26.530 64.111 66.763 31.793 4.634 6.647 8.112 6.69 7.306 7.483 7.072 7.867ENEFITS 6.041 8.222 a.1,* 

WILLINGNESS TO PAY 0 0 0 0 0 0 24.275 25.330SAVINGS IN WATER LOSSES 20.4C9 27.515 28.047 29.8060 30.993 32.2080 0 0 0 0 33.453 34.727 3a.0332.185 2.165RESIDUALVALUE 2.165 2.165 2.186 2.165-_0 2.165 2.105_ 0 0 .. o0 0 0 0 0 
2.165 2.165 2.165

)TAL BENEFITS 0 0 0 00 0 0 0 00 0 04 1.005
="r BENEITS 111.20 10.02 

0 0 26.440 27.496 2.74 29.660 30.912 21.3711211.60 164.111 (64l.76i.__. 131.793_____ .*JId 
33. I 4.Mr3 9.618 26.63 441.0211NI-- [E2,0

MULAT IEF ITSZ 2.81E.020 11.1464 42.IS70 . . 11 2.444 4MI 2lll1 6 2 3 .141 .1163]11.221 (N.241 7 2.937 6421 6 I27r T.348 IM 4
-0.0- 2- 21 1 63,,, *- zo6m 

3.o~v~~~ utoo-o, ~ 
ONOMIC VIADilUTY INDICATORS 

ICO RATOF .(6143.44 1NI 
-T PRESENT VALUE ILEOOOI1 135.0051 
NEFITI COST RATIO Be8 



1.2 WASTEWATER SYSTEM 

A. ftjet Descipton 

The project aims at providing:
 

o 
 New 26000 m3/day wastewater treatment plant for Talkha 
o New collection system for Talkha 

B. eX ted Outu 

The basic output is expanding and improving sewerage connections to ensure proper handlingof the city's wastewater up to 40 million cubic meter and hence satisfying the needs of a
population of 162,000 in the year 2010. 

C. Initial Canital Cost 

Capital costs are based on the engineering and technical investigation. They are classified intocivil works, equipment, and salaries and wages, and broken down into treatment improvement,sewerage improvement and rehabilitation. A summary of the financial capital cost is presented
in the following table: 

Table E - 1.6
 
Firancial Capital Cost
 
(LE'000) 

Item Treatment Sewerage Rehabilita- Total
Improvement improvement tion
 

Civil Work 
 9,700 18,300 0 28,000Equipment 17,400 7,400 0 24,800 ,Salaries 7,900 10,800 0 18,700
 
Total 35,000 36,500 
 0 71,500 

mI I 

Foreign components are convened into Egyptian pounds at US$1 = LE 3.36. 

Financial cost of civil works is adjusted on the basis of an accounting coefficient of 1.17 toreflect its real or economic cost. Economic capital cost is, therefore, estimated as follows: 
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Table E - 1.7 
Economic Capital Cost 
(L'O)00)
 

Item Treatment Sewerage Rehabilit- Total 
________Improvement Improvement ation 

Civil Work 11,300 21,400 0 32,700 
Equipment 17,400 7,400 0 24,800
Salaries 7,900 10,800 0 18,700 
Total 36,600 39,600 0 76,200 

The time duration of implementation and construction is estimated at 4 years starting in 1997. 
Design is expected to be finalized in two years time (1995-1996). The following is the time 
schedule of the capital investment requirements as projected in this analysis. 

Table E- 1.8 
Time Schedule of Capital Investment 
(LE Million) 

Item 1995 1996 1997 1998 1999 2000 
Treatment Imp. 
Sewerage Imp. 
Rehabilitation 

7.19 
3.72 
0.00 

13.96 
7.23 
0.00 

13.96 
7.23 
0.00 

7.19 
3.72 
0.00 

Total Hard 
Construction 0.00 0.00 10.91 21.19 21.19 10.91 
Contingency 
Construction Mgt 
Supervision 
Design 
Institut.Support 

3.88 3.88 

1.09 
0.36 
0.48 
0.00 
0.00 

2.12 
0.70 
0.93 
0.00 
1.29 

2.12 
0.70 
0.93 
0.00 
3.94 

1.09 
0.36 
0.48 
0.00 
3.94 

Gross Total 3.88 3.88 12.84 26.23 28.88 16.78 

D. Opesmdon and Maintenance Cost 

Based on the technology applied in the suggested sewerage system. operation and maintenance 
cost are estimated as follows: 
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Table E - 1.7 
Economic Capital Cost 
(LE'000) 

Item 	 Treatment Sewerage Rehabilit- Total 
Improvement Improvement ation 

Civil Work 11,300 21,400 	 0 32,700 
Equipment 17,400 7,400 	 0 24,800 
Salaries 7,900 10,800 	 0 18,700 

Total 36,600 39,600 	 0 76,200 

The time duration of implementation and construction is estimated at 4 years starting in 1997. 
Design is expected to be finalized in two years time (1995-1996). The following is the time 
schedule of the capital investment requirements as projected in this analysis. 

Table E - 1.8 
Time Schedule of Capital Investment 
(LE Million) 

Item 1995 1996 1997 1998 1999 2000 

Treatment imp. 
Sewerage .np. 
Rehabilitation 

7.19 
3.72 
0.00 

13.96 
7.23 
0.00 

13.96 
7.23 
0.00 

7.19 
3.?2 
0.00 

Total Hard 
Construction 0.00 0.00 10.91 21.19 21.19 10.91 

Contingency 
Construction Mgt 
Supervision 
Design 
Institut. Support 

3.88 3.88 
I 

1.09 
0.36 
0.48 
0.00 

1 0.00 

2.12 
0.70 
0.93 
0.00 
1.29 

2.12 
0.70 
0.93 
0.00 
3.94 

1.09 
0.36 
0.48 
0.00 
3.94 

Gross Total 3.88 3.88 12.84 26.23 28.88 16.78 

D. Operation and Maintenance Cost 

Based on the technology applied in the suggested sewerage system, operation and maintenance 
cost are estimated as follows: 
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Year O & M Cost
 
LE'000
 

2001 8,139
 
2002 8,986
 
2003 9,472
 
2004 9,984
 
2005 .10,524
 
2006 10,657
 
2007 10,790
 
2008 10,922
 
2009 11,053
 
2010 11,187
 
2011 11,187
 

E. 	 Benefits 

The two basic sources of benefits resulting from the underlying investment are: 

o 	 Highest willingness to pay by consumers in the cities under investigation (i.e.LE 
21/person/year) 

o 	 Savings in government expenditures per person of LE 12 per year 

Benefits will start to flow in 2001. They are projected as follows: 
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Table E - 1.9 
Expeted Benefits 

Year Population 
Served 

2001 577,987 
2002 591,859 
2003 606,064 
2004 620,609 
2005 635,504 
2006 650,756 
2007 666,374 
2008 682,367 
2009 698,744 
2010 715,514 
2011 732,533 

Highest 

Willingness 


LE'000 


12,138 
12,429 
12,727 
13,033 
13,346 
13,666 
13,994 
14,330 
14,674 
15,026 
15,386 

Expenditure Total 
Savings LE'000 
LE'000 

6,936 19,074 
7,102 19,531 
7,273 20,000 
7,447 20,480 
7,626 20,972 
7,809 21,475 
7,996 21,990 
8,188 22,518 
8,385 23,059 
8,586 23,612 
8,792 24,179 

F. Economic Viability 

Real net benefits are derived by deducting operation and maintenance cost from the expected 
benefits. Net benefits are, therefore, discounted at the social discount rate (6.5%) to be 
weighted against the capital investment. 

Economic profitability statement is, therefore, formulated from which the economic indicators 
are derived to test the economic viability of the proposed investment. 

The present value of the project is not only positive, but is significantly higher than the 
investment cost of the project indicating that the economic rate of return is higher than the social 
opportunity cost of capital invested in the proposed investment. Providing improved sewerage 
service to Mansoura is a highly feasible investment from the economy's point of view. 
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WANSOURA CITY 
VASTE WATER SYSTEM 
r'00tss1ooFO$G ...-...--

__ _ __ _ __ _ _ __ _ __ _ _ 

:APITAL COSTS 
TREAMENT I&IPHOVEMENT 
SEWEHAGE IMPROVEMENT 
REHASILITA ION 

CONTINJENCY 
CONSTIRUCTION MAIJAUGEMEtJ 
64191 lV.IthIN 
DII ,0 
IN.II.rJ.I4jIJAL 6011f.14. 

OTAL CAPITAL COSTS 

1996 

0 

0 
0 

0 
0 
0 

4 1.IJ 
0 

4.610 

-

Is".-

0 
0 
0 

0 
0 
0( 

4.610 

0 
4.610 

1997 

ti. 2 2U 
a.730 

0 
1.30 

430 

14 
0 
0 

16.20 

el 
1966 

12.080 
13.070 

0 
2.blO 

830 
I.110 

0 
1.219 

3.68 

tl 
166 

12.080 
13.070 

0 
2.510 

830 
1.110 

0 
3.941 

33.041 

2000 __ 
200 

5.220 
6.730 

0 
1.300 

430 

610 
0 

3.M41 
13.131 

2001 o2 
20 2002 

0 0 
0 0 
0 0 
0 0 
0 0 
0 4) 
0 0 
0 0 
000.0 

o3 
2003 

0 
0 
0 

0 
0 
0 
0 
0 

...... 

2004 

0 
0 
0 

0 
0 
0 
0 
0 

,,
2006 

0 
0 
0 

0 
0 
0 
0 
o 

,,
000 

0 
0 
0 

0 
0 
0 
0 
0 

oo 
207 

0 
0 
0 
0 
0 
0 
0 
0 

,
20o06 

0 
0 
0 

0 
0 

0 
0 
0 

--
o 0 

0 
0 
0 

0 
0 

0 
0 
0 

O36616 

0 
0 
0 

0 
0 

0 
0 
0 

lI 

0 
0 
0 

0 
0 

0 
0 
0
0 

.IPERATION . MAINTENANCE 

OTAL COSTS ___-

COST 

--

0 

.4.610 

0 

4.610 

0 

15.260 

0 

30.889 

0 

33.641 

0 

19,191 

8.139 

8.139 

B.3s 

.,905 

9.472 

3.472 

3.364 

1934 

10.524 

10,624 

10.167 

10.67 

10.790 

10.730 

10.22 

10.122 

11.063 

11.0131 

11.161 

11.117 

11.137 

11.1 7 

.ENEFITS 
HIGHEST WILLINGNESS 70 PAY 
SAVINGS IN GOVERNULNI EXPLIyIIIjL 
RESIDUALVALUE 

OTAL IdNEFITS 

JET BENEFITIS 

IUATIVE BENEFITS 

0 
0 

0 

0 

14.610 
14,110 

14.6109 

0 
0 

0 
0 

14.610 
11.5 

1.2201 

0 
0 

0 
0 

116.260 

124.4701 

0 
0 

.0 

01 

30.119 

15.3231 

0 0 
0 0 

0 0 
0 0 

133......119.191 
119.191 

(1111.0It.091 

12.138 
6.93a 

0 
11.074 

10.93Fi1 

137,1561 

12.4291 
7.102 

0 
13.631 

136-6111 

12.727 
7.273 

0 
20.000 

176.6 

13.033 
7.447 

0 
20.460 

10.4 

(66.671 

13.346 
7.626 

0 
20.72, 

56.1361 

13.660 
7.809 

0 
21,476 

144.321 

13.964 
7.96 

0 
21._66_ 

200 

=33121i 

14.330 14.674 
3.180 6.306 

0 0 
22.518 23.06 
1. 

121.!?2.1113.516 

16.026 15.366 
f.536 6.732 

011.71 
28.612 16.071 

21.7 

UhOMIC VIAIIUTY INDICATORS 

CONOMIC RAiiOF RETURET PRESENT VALUE ILE-O001 

ENEFIT I COST RATIO 

108% 
40.062 
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IANSOURA CITY 
kTER AND WASTE WATER SYSTEM 
000 

)STS____ 
1996 1994 1997 1998 1999 2000 2001 2002 2003 2004 2006 2006 2007 200M 2009 2010 2011 

WP1TALCOSTS 
WATER SUPPLY IMPROVEMENT 
WATER DISTRIBUTION 
WASTE WATER TREATEMENT IMPROVEME 
SEWERAGE IMPROVEMENT 
REHAdILITATION 
CONTINGENCY 
CONSTRUCTION MANAGEMENT 
SUPERVISION 
DESIGN • 
ISTITUTIONAL SUPPORT -
,TAL CAPITAL COSTS 

0 
0 
0 
0 
0 
0 
0 
0 

12.630 
0 

12.630 

0 
0 
0 
0 
0 
0 
0 
0 

12.630 
0 

12.630 

16.290 
2.690 
6.220 
6.730 
3.570 
3.550 
1.170 
1.660 

0 
0 

41.780 

31.610 
5.210 

12.080 
13.070 
6.930 
6.890 
2.270 
3.040 

0 
3.900 

85.000 

31.610 
5.210 

12.080 
13.070 
6.930 
6.890 
2.270 
3.040 

0 
9.204 

90.304 

16.290 
2.690 
6.220 
6.730 
3.570 
3.650 
1.170 
1.560 

0 
9.204 

60.984 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

1ERATION & MAINTENANCE COST 0 0 - 0 0 0 0 12.973 14.633 15.584 16.683 17.632 18,146 18.462 18.779 19.096 19,419 19.419 

.TAL COSTS _ _ 12.630 12.630 41.780 85.000 90,304 60.984 12.973 14,633 15,584 16.683 17.832 18.144 11.442 18.779 19.096 19,413 13.418 

NEFITS 
WILLINGNESS TO PAY FOR WATER 
SAVINGS IN WATER LOSSES 
WILLINGNESS TO PAY FOR WASTE WATER 
SAVINGS IN GOVERNMENT EXPENDITURES 
:tESICUAL VALUE 
,TAL BENEFITS 
T BENEFITS 
IMULATIVE BENEFITS 

0 
0 
0 
0 
0 
0 

112.630 

112.630 

0 
0 
0 
0 
0 
0 

112.630 

125,2B0 

0 
0 
0 
0 
0 
0 

141.780 

167.040 

0 
0 
0 
0 
0 
0 

186.000 
1162.040 

0 
0 
0 
0 
0 
0 

190,304 

1242.344 

0 
0 
0 
0 
0 
0 

160.3641 

1293,328 

24.275 
2.165 

12.138 
6.936 

0 
46.614 
32.641 

1260.7371 

25.330 26.409 
2.165 2.165 

12.429 12.727 
7.102 7.273 

0 0 
47.026 48.674 
32.493 32.090 

1228.2B41 1196,3041 

27.515 28.647 
2.165 2.166 

13.033 13.346 
7.447 7.626 

0 0 
60.160 61.733 
33,477 33.061 

1161.2221 1127,271 

29.806 
2.165 

13.666 
7.809 

0 
63.444 
35.300 

192.5VI 

30.993 
2.165 

13.994 

7.998 
0 

16.148 
34.d 

16811l 

32.208 
2.166 

14.330 

6.168 
0 

64.891 
36112 

117.77/f 

33.453 
2.166 

14.674 

8.386 

0 
.678.67 

33.678 

218001 

34.727 
2.166 

15.028 

8.58a 

0 
0604 

41.0W6 

36.033 
2.165 

15.386 

6.792 
660,76 

60.876 
W076 

723.76i 

ONOMIC VIABILITY INDICATORS 

ONOMIC RATE OF RETURN 
T PRESENT VALUE ILE'O00I 
NEFIT I COST RATIO 

12.8% 
175.087 

5.4 



Chapter 7 

INSTITUTIONAL & ADMINISTRATIVE ANALYSES 

7.1 Introduction 

The institutional and administrative analyses take into consideration the operation and
maintenance requirements of the recommended interventions based on the existing
administrative and institutional arrangements in each location. The technical and financial
information for each location is presented in chapters 4 and 5 of the report. 

The objective of the analyses is to develop for e ch location under study an institutionalarrangement that supports long term sustainability. The analyses defines the parameters of
long term sustainability in terms of the characteristics of a well run, i.e. highly efficient and
effective utility able to set its tariffs and retain its revenues. It examines the existingadministrative and institutional mechanisms in each location to identify the institutional gap

between the actual conditions and the long term goal.
 

The analyses recognize that the long term goal will have to be reached through a series of
development steps and therefore it shifts the focus to a shorter time frame and considers a
transition stage. It recognizes that several 
 paths exist to the ultimate goal of longsustainability. term
It defines various options to organize the provision of water and wastewater
service to achieve O&M cost recovery, 
 revenue retention and control over resources. Theseoptions are compared based on their acceptability and likelihood of achieving institutional
results and a recommended option is advanced for each location.
 

Finally, the preferred option is review d in relation to the existing conditions. Technical,
institutional and policy constraints that may inhibit the realization of the sustainability goals

are identified. Remedies for addressing these constraints are also suggested.
 

7.2 Definition of Lone Term Sustainabi ' 

To achieve long terni sustainability, the service providers should: 

have control over production. staff, and resources;

be financially viable, i.e. operating efficiently and able to mobilize and retain
 
adequate revenues: and
 
be responsive to the institutional and administrative environment.
 

This implies that the entity providing the service has the following institutional features: 

AUTONOMY 

The entity should be independent from central control so as to be responsive to its stake 
holders namely its owners and customers. 
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The entity should have..the ability to determine its own destiny. This entails that the 

resources necessary to perform the service all be grouped under a single entity. 

ASSET OWNERSHIP 

Autonomy implies full control of the entity's assets to utilize, leverage -i.e. use as collateral 
to borrow capital from banks, etc. This control will obviousiy have political, social as well 
as legal implications for water and wastewater utilities in the secondary cities and would have 
to be considered more fully during project implementation. 

SCOPE 

The scope of service to be provided by the utility should be determined by efficiency
considerations based on capabilities, economies of scale, and responsiveness to the
community considerations. Such considerations will impact the geographic scope of service
for the utility as well as whether it should include the provision of both potable water and 
wastewater services. 

These technical and institutional considerations will have to take into account the obvious
economies of scale associated with grouping support functions such as billing, and 
procurement. The similarity and complementarity of providirg the services to the same 
customers together with the abilities of the existing resources and the cost to the stake holders 
also must be considered. 

The feasibility of combining services is an area that will have to be studied more closely in
subsequent technical to the Secondary Cities Project. This will assist in determining the
ability of existing resources, the costs involved in more detail, as well as political acceptance. 

FINANCIAL VIABILITY 

The entity should have the ability to raise and retain enough financial resources to perform
the services efficiently. This will mean ability to set, collect and retain tariffs for its
 
services.
 

This by necessity also implies that the entity will have adequate management systems that 
ensure performance. This will include: personnel, human resource development, accounting
information, internal control, and other management systems. 

SOCIAL RESPONSIBILITY 

Since the entity is providing a service it will have to maintain a position of responsiveness
to its scr-ved customers. It will have to respond to the political and social considerations ofthe communities served not only in terms of oversight, but also in terms of expansion of
service and in terms of dealing with delinquencies and ability of certain groups to pay for 
service. 

The features of a well functioning utility just described are not exhibited in any organization 
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providing water and wastewater services anywhere in the locations under study or for thatmatter, in any other location in Egypt. It will therefore take a significant amount of time,
effort and institutional change to satisfy all these requirements. 

Sizable efforts are underway by several donors, in addition to USAID, in the Egyptian waterand wastewater sector, focusing on autonomy and cost recovery -a brief review of the status
of several of these projects is included in the Institutional Annex. 

Negotiations between the GOE and USAID should establish the institutional arrangementsto be in place at the end of the project. This should include measurements of progress and 
milestones to be achieved. 

For the purpose of the current analysis however, we have taken the year 2010 as being thelong term sustainability date; and the year 2001, the date after the facilities have beencompleted, as the end date for the transition period. We are assuming that at that date: 

" the facilities in each of these locations will andbe operated maintained 
efficiently,and 

" 	 that the entity responsible for the provision of service will have control over
adequate resources to perform its functions (money to cover O&M, as well as
qualified, motivated, and trained staff) correctly. 

7.3 Existina Water and Wastewater Arraneements 

In general, service in the cities under consideration is provided by what the World Bankreport 	on the sector refers to as Category IV Organizations: governmental divisions withinthe organizational structure of the local entity, with engineering departments reporting to themarkaz organizaion or local departments of the Ministry of Housing and Public Utilities. 

In all the cities and governorates visited, specific organizations for water supply and sanitary
drainage do not exist. At the governorate level the service is only one 
of a number ofservices provided by the Housing Directorate. A similar situation exists at the city level.
There are, however. interesting variations 
 in the way each city provides water and
 
wastewater services.
 

Table 7.1 provides a summary of the existing organizations responsible for delivering waterand wastewater services in each visitedof the locations. Detailed information andbackground data are presented in the Institutional Annex to this report. 

7.3.1 Mansoura 

Both potable water and wastewater services are provided in Mansoura. The systems areextensive and old. There are about 90,000 water connections in the city of Mansoura alone.Most of these are residential customers. Water treatment facilities in the city of Mansouraprovide potable water to the city, to the entire markaz of Mansoura- i.e. the outlying villages 
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TABLE 7.1
 
EXISTING INSTITUTIONAL SITUATION FOR WATER AND WASTEWATER 
SERVICES IN TIlE SECONDARY CITIES 

Locaton MANSOULRA 

Sevic Provided: Water / Wastewater 
Both BothBy Single Entity No 

Compkzly of Sevi,- W T complex Nomalftarge
WNet Edtensive Yes
W Not Old Yes 
W WT. Conpls Yes/Normal
W.W Net Extensive Yes 
WW Net Old Yes 

se.vaer 1ourictaiy: City 
Drfadajr City I M.l..iI., 


MA4,huzOt, .i x
l 
Assets Ownershp: Plants Governorate. tNOPWASD 

Netwrorl. Markaz 
Est Replacement Cost in 19i LEj(Miiion)" 246 
Appot Wilter ConnOctiosin 1993 90.000 

Organiation: 1 pv Governmental, 
AL~huitpRsponResponsiveness Not Matched 

Stuffing Source of SuLff 
Personnel Policies 

93Number (App) 

Not Responsive 
Government employees 

Gov't, low incentive 
724 

Goernii g Law: Local Govt &Other Lavs 
Raeparuwy': Operabon DiskictChid 

Maintainence 
Who perform& Local Government Dept 

District Chief 

OuaiyoSevrce 
Who performs Local Government Dept 

DislciChid 

Roplacements 
Expaneson 
Cod ct Service 
Tar So"i gO 

Who Conbols DmkrtlChid 
Goverrate/NOPWASD 
Goe noraIONOPWASD 
City /Coob Not Known 

rPropoa. MHPU/NOPWASD 
Aprove Cabinet 

Riwerrue." Colltion System 
1993 Amount (App) LE 
Retention 
Coveir O•M Costs 

City - not efficient 
2.550.000 

Limited - Service Fund 
DifcuR to Deltermne 

OtwaiigPf: Financial 
Sanagemen 

Finarnce Mi 

Management 
Technical/Pc,ducl 
Day-to- Day operaUon 

City 
CPuta Cuncd 

MPW. MOH. NOPWASDMPt.Ptl 
Local Government Dept 

MAHALLA 

Both
No 

No°rna~l age 
Yes 

Yes 


Yes/Noral 

Yes 
Yes 

x" 

Governorate 
Matkaz 

133 

50.000 

Governmental 

Mria 
Not Responsive 

Government employees 
Gov'. low incenlieeconbvoiov 

1016 

Local Govt &Other Laws 

City Chid 

Local Govrnnont Dept 


Ciiy Chid 

Local Government Dept 


Ciy Chid 

City Chid 


GovenoratliNOPWASD 

GovernmalafJOPWASO 

City jfoete Not Known 

MHPUI/NOPWASD 

Cabinet 

City - not efficient 
2.100.000 

None 
Dificultlo Determine 

Finance Min, 

Popular Council 


Ciy Executive Council 

MPWPMOH. uyOPWASDMPUPWASD. 

Local Governmenl DeptL 

NUWEIBA 

Both
No 

Complex/Small 
No 
NO 
No 
No 
No 

Governorate/Mn Recon 

City 


N/A 

250 

Governmental 

Mar gmnallyAdequate 
Adequate 

Government employees 
Govtt 

9 

Local Govt ".Othe Lava 


City Chid 

Private & Public Cos. 

Privat & Public Cos. 

Privet A Public Cos. 


City Chid 

Private A Public Cos. 


Govenoral/NOPWASD 
GovernoRAteNOPWASD 

Opwakx Knowe Cosa
.,, 

MUHPUJNOPWASD 
Cabin 

city - ofth"n 
NA 

Limited - Service Fund 

Laige portion 


Finance Min 

Popula Council 


City Esecutivo Council

ExctieoCucl 

Private, & Public Cos. 

SFIARM EL SHEIKH 

Both
Yes 

CompleKSmal 
No 
NO
 
No
 
No
 
No
 

Gove.rnoitet/Min Recon
 
City
 

NiA 

700 

Governmental
 

Marginally Adequate
 
Adequate
 

Government employees
 
Govt. liri 


I
 

Local Govt a Other Laws 

Local GOvenment 
Provt £ Public Coe. 
Private &Pubk Cos. 
Pr Nate &Public Coe. 

Cly ChiCs 
Private • Pubc Coa. 

Governorate/NOPWASD 
Governollef&OPWASD 
Opal alior Kno" Com 

MHPU/NOPWASO 
Cabine 

City - aficien 
610.00
 

Limted - Local Service Fund
 
L-age portion
 

Finc Mi. 
Popular Council 

City Executive CouncilxeubeConi IPU 
Private & Public Cos. 
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TABLE 7.1
EXISTING INSTITUTIONAL SITUATION FOR WATER AND WASTEWATERSERVICES IN THE SECONDARY CITIES (CONTINUED) 

Location 
HURGiADA LUXORService ftov*kd. Water / Wastewater 

BothBy Single Eity Both BothwaerNo NoComp" t Sevwe: W T complex Complex/SmallW Net. Extensive Normal/Large
No YesWNT NWNot Old 

OyeWW Net OldW W.T Complex NoNoWW Not Extensive NormalYesNo No 
..yvu CityDe "jA*n. X X

City a .,,F.L"
 
Ma k z 4Othti L ffi -.
 

Nctworksnts Governorate/Min Reconcity City. NOPWASDcityEst RepLtcemert, Costin 1994 LE IJAIlson)-
'4ppior NiAI Wglet Connect,ans in 3993 19tog 

WCS 
NiA

Orl~izabn: 23.000TypthgantyAgn:e Governmental
Authcuity!Hespon Governmental 

Marginally AdequateResponsiveness" Marginally AdequateAdequate Not ResponsiveV,,g: Soure of Staf Governmert employees Government employees
Gov't. low mcertive 

Personnel Policies 
1993 Number (App) Gov't. low incentve

94 358 
Local Govt & Other Laws 

Goernang Loe: 
Local Govt. A Other Law s 

Upeaton Who performs Local GovoernmentPrivate A Public Cos. Local GovernmentMaintainance Local Govirnment Dept.Private A Public Cos. Local GovernmentWho performs Private &Public Cos.OatofSrieCity Local Government Dept
ORaLty at ervicemen .o 

Chid City ChidfControls Private &Public Co.Replacementi 
Governor te/NOPWASDExpansoSens e City/NOPWASDGovernooaCTm f Service Ciy/OPWASDCity /Cots NoHtKnown City/Coath Not Known 

Propose MHPU11NOPWASD 
MHPUANOPWASD 

Approve CabinC oCollection System CabSins 
City - et-efint 

1.75 000 2.50 000Curle O&M costsRetenon Imited Lrge- portionLocal Service Fund LimitedSignbfcant- portionLocal Service Fund 

SlAW.Fienia 
ShitgcPopular Finance Min Finance MirkCouncil Popular CouncilMalgmreC~yExctieTieehnical/Prod,,ct onclCity Exeicuvve CouncilMPW. M0H. NOPWASO. MI PUDay- to- Day ope.t-u , MPW-. ~.NOPWASD. MllPU|Pevae & Public Cos; Lrcal Governrment De pt 

ARMANT 

Yes 

NXmal/Smnall 
No 
No 

N/AN/A
N/A 

X 

City
city 

9 

Tpe0.500 6.200 
Governmental 


Relatively Matched 

Not Responsive 


Government employees 

Govl. low incentive 


85 

Local Govt. Other Lawis 


LocalGovernment
Local Government Dept

Local Government 


Local Government Dept.

City Cohidn 
Cy Ch 

Governo ate/NOPWASD 
Governorael/NOPWASD) 
City/Cots NA n 

MHPU/NOPWASD 
Cabinet 

City - not eof:ient 

115.000 
NoneDifficult to Deteimine 

Finance Min. 

Popular Council
 

City Executive Council 

MPW.L4OH.NOPWASD.MliPLJ 


Loral Gover nment DeptL 


tNA 
We 

yes 

No maMedum 
No I 


Yes
 
N/AN/AN/A
 

Govenorate. NOPWASD

Marhsz
 

17 
1 

Governmental
 
Not Matched
 

Not Responsive
 

Government employees
 
Gov't. low Incernive
 

108 

Local Govt &Other Laws
 

Local Government
Local Government DepL

Local Oovernment
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within the administrative boundaries of the markaz, and to the city of Talkha across theDamietta branch of the river Nile. 

In Mansoura, the overall administrative responsibility for the provision of service is dividedbetween two districts, East and West, each being an independent local unit. The chief of eachdistrict reports directly to the governor and has a manager of utilities reporting to him. 
These utilities managers, however, only control technical and administrative functions.Payroll, revenues, procurement, warehousing and other support functions are controlled byother departments. Each utility manager is responsible for the operation and maintenanceof the treatment facilities and the networks in his jurisdiction. Potable water treatment is inthe East District while the West District manager is responsible for wastewater treatmentbecause the existing plant is in his district. 

An extensive number of over 700 individuals compose the technical, administrative andsupport staff associated with the provision of water and wastewater services in Mansoura.Considering the condition of the infrastructure and the conditions of employment the overall
performance of the staff is good. 

The revenues from water and wastewater in Mansoura aresecondary cities, and 1993 reported 
sizable compared to other revenues amounted to a little over LE 2,500,000. Thecity turns over that money to the central government. However, the city established utilityfund apparently has had revenues of about LE 2.500,000 a year spent on operation andmaintenance of the utilities. 

NOPWASD is very much involved with the utilities in Mansoura. They are currentlycommissioning a large activated sludge wastewater treatment plant, have built a 900 /s watertreatment plant. and have provided the city with three packaged water treatment plant units.Two package units are also located in the city of Talkha. 

7.3.2 Mahaila El Kobra 

Both water and wastewater services are provided in the city of Mahalla. The systems arealso extensive and old. There are about 50.500 water connections in the city. The system
serves the city and its outlying villages. 
 A large number of the population served live in themarkaz outside the city limits. Most of the system customers are residential users. The
larger industries in the city provide their own water and wastewater services.
 

The organization of the provision of service is the standard government arrangement and allsupport services belong to the city government. More than 1000 employees work for thecity in the water and wastewater services. The overall performance of the utility in Mahallais relatively good to average given the condition of the existing utilities and the quality of the 
staff. 

Revenues in Mahalla are sizable. 1993 reported revenue was a little over LE 2,000,000. Allthe money is transferred to the central government. Mahalla does not have a utility fund. 
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7.3.3 Nuweiba 

Both water and wastewater services are provided for the population in the city of Nuweiba.
The systems are fairly new, complex and small. There are about 250 water connections
registered with the city council. 

Potable water is produced from a desalinization plant. The governorate has entered into anO&M contract with El Timsah Co., a Suez Canal Authority subsidiary to operate the plant.Wells are used as the source of brackish water piped to the desalinization units. Anotherpublic sector company. Regwa, operates this facility on behalf of the governorate. Thepotable water and wastewater networks are also being operated and maintained on behalf ofthe city by CARE Services Contractors. The same firm operates the wastewater treatment 
plant in the city of Nuweiba. 

The operation and maintenance contracts have all been negotiated and signed by the SouthSinai Governorate. The two agreements provide for compensation to the firms basedpayment for labor. on
All costs for major spare pans, energy (fuel and electricity) are born

directly by the governorate. 

Limited staff work for the city in water and wastewater services. There are nine employeesincluding four support staff. There is a high rate of turnover in staff stated to result fromthe limited benefits of government employment in the location. 

South Sinai has followed the 1993 national water tariff with some modifications. Rates forall non-domestic consumption are significantly higher than the national tariff. For example,for luxury and tourist use the rate is LE 6.00 per cu.m. compared to LE 0.75 in Nile valleygovernorates. A new category of domestic consumption, not reflect.d in the national tariff,that for consumption in excess of 50 m3 at a rate of LE 1.00 per cu.m. is included. Thewastewater surcharge was maintained at the national percentage of 35 percent for domesticusers and increased for tourist users from 60 percent to 65 percent. This is a change fromtheir previous practice of collecting a 50 percent surcharge for wastewater from all water 
bills. 

In addition, the Nuweiba Local Council has, since August 1993, decreed to add LE 0.50 to everv water bill to support the governorate's development fund. These funds are retainedat the governorate. It is not clear whether the city council has reduced the price for domesticconsumption to a flat rate of LE 0. 18 or has just maintained the above mentioned South Sinai 
types of consumption. 

7.3.4 Sharm El Sheikh 

Both water and wastewater services are being provided in Sharm. Like Nuweiba the systemis fairly complex and small. About 700 connections are registered with the city council. 

O&M services for all facilities are provided through contracto,s. CARE services operatesthe desalinization plant, the water and wastewater networks,as well as the wastewatertreatment facility. The terms of their contract with the governorate are the same as forNuweiba. The El Tur pipeline is operated by the Egyptian Armed Forces who are trying to 
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turn it over to the city. The city does not have adequate resources to directly operate thewells and the pipeline. 

The city has a total of eight people working in the utility related functions, five in the utilitiesdepartment and three in support functions. 
Revenues from water and wastewater in Sharm El Sheikh totaled about LE 610,000 per year.The money is turned over to the Ministry of Finance which allocates money for the operationand maintenance contracts in the governorate budget. 

7.3.5 Luxor
 
Both water and wastewater services are provided. 
 The systems are old and large.has about 23,000 connections. The city
Revenues Water production is adequate.are sizable, Staff is experienced.1993 LE 2,500,000 collected. All revenueministry of finance. are turned over to the 
consumption. 

The water tariff applied in Luxor is the national tariff even for touristHotels and restaurants pay LE 0.75 per M3. 

7.3.6 Armant
 

Only water service is provided. 
 The system is small and fairly old.service connections in the city. There are about 6,000The service extends only to the markaz.existing staff is fair and The quality of thetheir overall performance is average. Revenues115,000 in 1993. Allocations of Bab I and II in 1993 amounted to LE 140.000.
are small, LE 

7.3.7 Isna 
Only water service is providea. The system is old and medium sized and serves the entiremarkaz and several of the surrounding villages.city. There are about 8.500 connections in theStaff is about the same as in Armant,quality of service however, is below average. 

100 people provide the service. The overallRevenues in 1993 wereand H1allocations from finance for 1993 amounted to LE 505,000. 
LE 160,000. Bab I 

7.3.8 Kom Ombo. Darawo. Nasr 
Only potable water service is provided regionally.iinked system. The current system functions as one inter-There are about 16.000 water connections in the three locations with 9.000in Kom Ombo. The system is old and 
 medium sized and will have significant capacity
increase when a regional NOPWASD plant under construction is finished.
 

Currently water production and treatment facilities exist in Kom Ombo and Darawo.responsibility- for controlling production lies with the housing department in Kom Ombo, 
The 

even for the Darawo plant. The Darawo plant has its own staff to operate and maintain butthey rely on Kom Ombo for support functions such as procurement and transportation.water plant in Kom Ombo provides water to The 
networks including a 

Nasr which only has staff to maintain thevery limited privately installed wastewater network discharging toJrains. 
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There is a sizable staff-of about 250 involved in the provision of water and wastewaterservices in the three cities. Revenues however only totalled a little over LE 230,000 in1993, while total salaries and Bab 11 allocations from the ministry of finance for the threecities in 1992 totalled LE 1,440,000. 

Currently an institutional development effort that will affect the Kom Ombo region is underway. The governorate of Aswan with assistance from DANIDA is in the process ofestablishing a governorate wide general authority for water supply and sanitary drainage. 

7.4 Definition of the Institutional Gat in the Cities 

Table 7.2, derived from the analysis of the conditions in each location, presents variousindicators of performance reviewed in the Institutional Annex. It further provides an attemptat defining and measuring the gap between the existing condition of service provision in eachlocation and the desired or optimum long term system that achieves the ultimate goal.Based on available information, comparison can be made regarding the size of the"institutional gap" in each of the locations under consideration. Four measurements have
been used to quantity the gap: 

0 Degree of Control or Independence exhibited by the local authorities in theirdealings with the central government in the water and wastewater sector. Themore independent are the local authorities the stronger the likelihood of their
being able to move forward. 

* Degree of Cost Recovery. Based on the estimates of the team, the ability ofthe local system to cover its O&M costs. The smaller the jump the easier itwill be to achieve sustainability. 

* Staffing Adequacy. The better the quality and composition of the staff of the
location the easier the retraining. 

* Management Systems Performance. The better the workings of the existingsystem the smaller the required changes.
A review of the information presented inTable 7.2 suggests the following grouping as to the 
size of the "institutional gap". 

SMALLEST GAP LINTERMEDIATE GAP LARGEST GAP 

Mansoura 
Nuweiba 
Sharm El Sheikh 

Luxor 
Mahalla El Kobra 

Armant 
Isna 
Kom Ombo, Darawo, and 
Nasr City 

From the forgoing it is evident that the candidate with institutional development promise inthe delta is Mansoura. closely followed by Mahalla: in the Sinai, both Nuweiba and Sharmoffer potential; while in upper Egypt, Luxor offers an opportunity for change, while KomOmbo. Isna and Armant have the largest gap to close in order to improve institutionally. 
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7.5 ° heShort Term i•ti°ution 

It is recognized that progress towards the long term goal is critical and that the activities toachieving that goal are numerous. Several options have been identified for improving theperformance of providing of water and wastewater services in each of the secondary cities.These options differ in terms of types and ownership of the facilities delivering the service,the operation and maintenance approaches, the systems for setting and collecting tariffs andrevenues, personnel systems, etc. 
Table 7.3 presents four administrative options for consideration in the secondary cities anddescribes their features. These 	options have either been advanced previously in Egypt orhave already been experimented within some location of the country. The final option thatwould 	emerge under the project in each location will have to be further analyzed by theparties involved in project implementation.
between USAID and the GOE. 

In all likelihood it will be subject to negotiationsThe various options for consideration are outlined below: 

0 	 Qtion I Governmental authority responsible for 

I-A 	 Water or wastewater service 

I-B 	 Water and wastewater service 
* 	 -QjiM Public sector company responsible for service 

" Option 1 O&M contracted out to a public or private company
 
" Option 4 
 Private sector company responsible for service 

Note: all options have four variables:
 

Separate systems 
- A-i City level. 

A-ii 	 Regional level, which could be agovernorate, or 
subdivision thereof. 

Combined systems - B-i City level 

B-ii Regional level 

7.6 .] J~i pJ Screenin gof ti o , 

The cities being considered for the project are different not only in size and per capitaincome, but they exhibit differences in density of population and access to skilled work force.The cities can be grouped into three distinct categories: 

Large centers with extensive, old. established water and wastewater systems, 
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TABLE 7.3 
FEATJiES OF DIFFEIENT INSIIIUIIONAI OII4UNS I Oli MANAGINGWATER AND WASTEWA rER SYSTEMS IN SECONDARY Cl1 IES 

OPT1ONp OPTON 2 OPION 3 OPTION4 

.OVLIINUEN FAI AIilflOyatIy PUBLIC SECTOR COMPANY ODAMEASED TO PRIVATE PRIVATE SECTOR COMPANY 
1. EnAWy fto s: 

2 Sov Bcunduy: 
Dudsni. 

I Atatb O ewarhp: 

4. crdgantion: 

£ 5b i" 

£ Eahbjbdlahme 

S R~lpenailasayA: 

III amin: 

(A) Watter OR Wasteowa. 
(6) Waiar ANo Waej,,wtl 

(1)Local (City)
() oRegiona(ICl I OUMs) 

Pwhz 

Type 
Aalh/Rosponsilt 
Filadydffiesporaatep.. 

S1ccal Stall 
Personnel Pcies 
COampensabon 

Authority 
Mechasm 
Governing law 

Operatwon 

Who perfoems 
Mainisatmance 

Who pelorms
Ouakly at Service 
Roplac:trenef 

Cost Conto 

TaawSealrag 
Propose
Appi-v 

Collecton System 
Kobanlm 
Ctoerage f O&M Costs 
Financl 

(A) 

(i() 

Organiago 
hltkOrgs.,n 

Governmental 
Defhned 

Changes Possible CAOA Rol&Key 

Selected from Govwnment 
Modded CwvdService 

Govefr nment biA beam incentives 

Piesdant 
Decree 

Law 611103 as amended 

Authority 
Auitolh 
AAhmily 
Authorit 

Chiet Exective Council 
Aultiort 

Of nrlmbon/Cos Known 

Authore/
Popult Coun:1 

FanIV effcmnl 
100% Revenue + Any Tiansfers 

Easlr t Daltrmne 

CAA 

(A) 
(0) 

M11i) 

nazation 
Ofglmnbon 

Pubic Sector 
Detmed 

Less CAOA control 

Selected born the market 
Pubk Sector 

better Stary .inentives 

Cabinet 
Go-emnol/Milesta Dciei 
Law 9711983 as amended 

Company 
Company 
Copany 
Company 
Company 

O~jpn AIOPWASDGoenrtCoesmanOgenNOPWASD 

Organ Cos- bette Known 

O1g.azatbon 
Populm Coun l 

Fail efficant 
100% Revenue + Any Transfer& 

Easier so Delemn 

CAA 

1ORPUOLIC SECIOFI COMPANIES 

(A) 
(5) 

(1) 

Govwnorate 
Govwnoate 

Prate/Public 
Delmed 

Fleibi to meeat actual needs 

Selected hon the market 
Pubic/Praate Satr 
.Uket sales-Good 

Governor 
Contract 

Ptoctaemenl Laws as amended 

Company 
Company 

Company/GovenaCompany 
Conpany 

Governoane 
Goywnarte
Goverormae 

Operta. 

Governomte 
Popula Cound 

Governorate - not eftienl 
Not Appklaobte 
Not Applicable 

CAA 

(A) 
(B) 

(i) 

Company 
Company 
Priate 
Detined 

Fle-a be to meo actual needs 

Selected forn the mauket 
Pli,1te Sector 

krkat rate -Good 

Cabinet 
Minsteril Decree 

Law 150/1911 

Company 
Company 

Company 
Company
Company
Company 

MrngernemeCst. known 

Copany 
Popul Counci 

Company - Very eotlcrtl 
100'% Reenue 

Yes 

Audlcoa/jSh Holders 

MumeleBoardTachnicalbr~aiducOy-io-Day Oprabant Mi 
Gelnkalo,*GBo ar stor 

aec--aPW. hWeWa.NOPWASO. UMIPUChiran 
Goviancirfiilnstor 

atrMin, PW, Hul1. NOPWASO. MH'UChakrman 
Populr Councl 

Executive CouncilMin PW. HeWU% NOPWASD.Not4Appicmble MHPU Man 
Shae holders

Board of DkectorPW. Healh. NHOPWASO.Chaknvrn MPU 
Sa "i: Who Decides 

HoW IDpay for Subsidy 
Organ /Governor 

Finance Mini)wn Reac€uco 
Organ IGovernor 

Fimnce Mit.Ovwn Reascuros 
Governrc-abinot 

NOt Appitmble 
Organ IGovernr 

Share holdsralFlavance Min, 

I OOPfan 2-A-NMb inplmedo in sebem V4111e Sheda A Demiena Oa under considerean In Feic.. and Aswan2Opfs. 3-A-1 a baPimert aa Stew Gmarwt2 Op*Mt-A-gla 1 11bPm~yipmred a 
l r rad abme led n nbm cMOCte#&id ababtpubc and jarmatseapdab. A Whafe sa cowapmet owwn oearal ctor companesaposa MWaniapaaP rsLsOdUILC10iomnlad completely to the City Council& a reasonable peace(L E 5 6s tmm). 



" Small, low density centers with newer water and wastewater systems, and 
" Smaller size urban centers in rural governorates with small-scale, marginally

established systems. 

Mansoura, Mahalla and Luxor are part of rural governorates that presently are a part ofregional potable water supply systems. They have access to large pools of skilled workersand have extensive, old and established potable water and wastewater facilities.each in its own way generates sizable Furthermore revenues to the central government; Mansoura fromcommerce and small industry, Mahalla with its industrial activities and Luxor from tourism. 
Nuweiba, and Sharm el Sheikh are small, low population density, and tourism based urbancenters. They all have small, expensive systems for potable water, andwastewater system. a conventionalThey also generate sizable revenuevery large portion of the demand 

for the central government and afor water and wastewatertransient population services is generated from- tourists. The private sector also plays a significant role in the economyof these cities. 

Finally, the cities of Armant, Isna. Kom Ombo. Darawogovernorates that rely on agriculture to a significant degree. 
and Nasr are all in rural 

had lower average per capita incomes 
These governorates traditionally

than the delta governorates. Their water andwastewater facilities are smaller and the utilities are mostly staffed by technicians, and thelarger facilities are managed regionally. The private sector plays a role in these cides butit is limited to low technology interventions such as pipelaying. 
This suggests that the procedures for dealing with the provision of potable water andwastewater needs of the cities will have to differ depending on the grouping suggested above.On this basis several of the generic options presentedconsideration. earlier can be eliminated fromIn some cases there are issues that merit further consideration during projectimplementation. 

In Mansoura. Mahalla and Luxor. based on 
the extent and age of the existing system the
variable of setting up a single entity responsible for both water and wastewater facilities canbe eliminated. Option 4. the setting up of a totally private for profit company to operate theservices can also be disregaraed at this time. because of the existing condition of the system
and the financial picture 
 of the investment in those locations. Also operation andmaintenance leases in these cities will probably -work better if they are limited to any new
facilities being constructed 
or completely rehabilitated under the project. 
An issue that requires further consideration duringstudies is the extent of the service areas, 

the subsequent feasibility and designwhether governorate or city level entities. Thisapplies in particular to Mansoura. Mahalla El Kobra. and Luxor. 
For Nuweiba and Sharm el Sheikh an organizational arrangement calling for stamngon a governmental basis would not be desirable, and option I need not be considered.The situation in these cities does open possibilities for a*significant private sector role inwater and wastewater and should be investigated further. versus governorate As far as the issue of municipalwide control of utility services is concerned, a case can be made for 
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regional control because of the size of the cities and the local capability in terms ofpersonnel, access to labor and other resources to perform the services. The municipal level
variable can be eliminated from consideration. 

For Armant, Isna and the Kom Ombo, Darawo and Nasr, it does not seem feasible toconsider establishing local level entities to provide water and wastewater services. Nor is itworthwhile to consider Option 4, private management of the services, given the low financial
attractiveness of the investment and the size of the service area. These cities, because theydo not have wastewater service, provide an opportunity to consider combining the water andwastewater services in one entity. The Secondary Cities Project should consider investigating
this further. 

7.7 Preferred Administrative Option for Institutional Change 

The options screened in section 7.6 above, are further analyzed and compared in terms of 
their suitability and acceptability for each location based on the following factors: 

FACTORS WEIGHT 

* Ability to mobilize resources 20 

Financial autonomy (Retain revenue) 10 
Financial viability (Cover O&M costs) 10 

• Financial cost to customers (High tariffs) 10 

* Quality of service 10 

* Political acceptability, including 20 

Equality and Subsidies 10 
Oversight by government & NOPWASD 10 

* Leadership commitment, including 15 

The utility managers preference 05 
The local officials, governors 10 

* Ease of transition, including 25 

Size of the current institutional gap 10 
Cost to the government 08 
Complexity of the legal steps 07 

TOTAL 100 
The individual comparison tables are attached for reference in the Institutional Annex. An 
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example of the ranking of these options is shown in Table 7.4. The preferred option for eachlocation is noted below:
 
,G.oVer.....aauhnv~ri 
 I wae and wastwte/.•oa b• i 
(Option lA-ii) 

Mansoura
 
Mahalla El Kobra
 

Gove 
 • / ewater Wa wpter/c_, bas..xn
(Option IA-i) 

Luxor
Gover..en.a uhoit/pb"e waeandwatwpe/ "oa ba'
 
(Option B-ii) w 
 • 

Armant
 
Isna
 
Kom Ombo Region
 

(Option 3B-i) J w w n 

Nuweiba
 

Cont 'actO&M/cpmbinedwateraId
wastewater,uj.ali
(Option 3B-ii) 

Sharm El Sheikh 
7.8 RecommendedA to h Supnb
 
The measurements 
 used to quantify the variance between the existing condition anddesired option to improve sustainability at the end of the project are presented in Table 7.5.
It also identifies for each location potential project implementation, 


the 

institutional and policy technical, managerial.constraintsRecommended that might impede achieving sustainability.actions to address these constraints are also advanced. In this section tlethree most important actions needed to achieve any degree of sustainability for the projectsare highlighted. 

7.8.1 Establishing the Water and Wastewater Entities 
The demonstration of commitment to institutional change will have to be measured by howfast the GOE and USAID can reach agreement on the administrative arrangements that willbe implemented to ensure sustainability and the schedule for implementation.precedent and covenants The conditionsinserted inconsideration. the project agreement will have to take these intoAction plans will then have to be prepared to reflect the legal steps required,the milestones. and measurement of progress. 
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TABLE 7.4.A 
COMPARISON OF OPTIQNS FOR IMPROVED SUSTAINABILITY 
OF WATER AND WASTEWATER 

MANSOURA 

FACTORS 

ABILITY TO MOBILIZE RESOURCES 
AUTONOMY 
EFFICIENCY 

CUSTOMERS FINANCIAL COST 

QUALITY OF SERVICE 

SYSTEMS IN SECONDARY CITIES 
OPTION 1 OPTION 2 
SEPARATE SEPARATEWEIGHT A-i A-ii A-i A-ii 

CITY REG. CITY REG.20 
10 3 N/A 4 N/A10 4 6 

10 8 6 

10 4 6 

OPTION 3 
SEPARATE 

A-i A-ii 
CITY REG. 

10 N/A 
8 

4 

8 
POLITICAL ACCEPTABILITY 

EQUALITY ISSUES 
OVERSIGHT 

20 
10 
10 

8 
8 

6 
6 

2 
2 

LEADERSHIP COMMITMENT"
UTILITY MANAGERS 
LOCAL OFFICIALS 

15
5 

10 
3 
7 

4 
5 

1 
2 

EASE OF TRANSITION 
OVERALL GAP TO CLOSE 
COST TO GOVERNMENT 
LEGAL STEPS INVOLVED 

TOTAL SCORE 

25 
10 
8 
7 

100 

7 
6 
6 

64 0 

5 
4 
4 

56 0 

8 
1 
2 

48 0 



TABLE 7.4.B 
COMPARISON OF OPTIONS FOR IMPROVED SUSTAINABILIWY 
OF WATER AND WASTEWATER 

MAHALLA 

FACTORS 


ABILITY TO MOBILIZE RESOUHCES 
AUTONOMY

EFFICIENCY 

CUSTOMERS FINANCIAL COST 

QUALITY OF SERVICE 

POLITICAl ACCEPTABIL ITY

EQUALITY ISSUES 


OVERSIGHT 


LEADERSHIP COMMITMENT 

UTILITY MANAGERS 

LOCAL OFFICIALS 


EASE OF TRANSITION 
OVERALL GAP TO CLOSE 
COST TO GOVERNMENT 
LEGAL STEPS INVOLVED 

TOTAL SCORE 

SYSTEMS IN SECONDARY CITIES 
OPTION PTION 2 
 OPTION 3

SEPARATE
WEIGH r SEPARATEA-i A-ii SEPARATEA-i A-ii A-i A-i 

20 CITY REG- CITY REG. CITY REG.
 
10 
 3 N/A10 4 N/A
4 6 10 N/A
8
 

10 
 8 
 6 
 4
 

10. 4 
 6 
 8
 

20
 
10 
 8 
 6
10 8 2
 

6 
 2
 

15
 
5 
 3 
 4 
 1
10 
 7 
 5 
 2
 

zb
 
10 6 
 4 
 8
8 6 
 4 
 1
7 6 
 4 
 2
 

100 
 63 
 0 55 
 0 48 
 0 



TABLE 7.4.C 
COMPARISON OF OPTIONS FOR IMPROVED SUSTAINABILITY 
OF WATER AND WASTEWATER 

NUWEIBA 

FACTORS 

ABILITY TO MOBILIZE RESOURCES
AUTONOMY 
EFFICIENCY 

CUSTOMERS FINANCIAL COST 

QUALITY OF SERVICE 

POLITICAL ACCEPTABILITY 
EQUALITY ISSUES 

OVERSIGHT 

LEADERSHIP COMMITMENT
UTILITY MANAGERS 
LOCAL OFFICIALS 

EASE OF TRANSITION
OVERALL GAP TO CLOSE 
COST TO GOVERNMENT 
LEGAL STEPS INVOLVED 

TOTAL SCORE 

SYSTEMS IN SECONDARY CITIES 

OPTION 2 OPTION 3 
SEPAR. COMB. SEPARATE COMBINEDWEIGHT A-i B-ii A-i A-i B-i B-ii 

REG REG CITY REG CITY REG
20 
10 6 6 10 10 t0 10
t0 5 6 7 8 8 9 
10 6 7 5 6 4 5 

10 7 8 8 9 9 9 

20 
10 6 6 2 2 2 210 6 6 5 5 5 5 

15
5 2 2 4 3 5 4 

10 6 6 4 6 5 6 

2510 1 1 9 9 9 9
8 1 1 4 3 4 3
7 2 2 7 7 7 7 

100 48 51 65 68 68 69 

OPTION 4
 
SEPARATE 

A-i A-ii 
COMBINED 

B-i B-ii 
CITY REG CITY REG. 

10 10 10 10 
10 10 10, 10 

2 3 1 2 

10 10 10 10 

1 1 1 1 
3 3 3 3 

3 3 3 3 
3 3 3 3 

2 4 1 3 
5 4 5 4 
2 2 2 2 

51 53 49 51 



TABLE 7.4.D 
COMPARISON OF OPTIONS FOR IMPROVED SUSTAINABILITYOF WATER AND WASTEWATER SYSTEMS IN SECONDARY CITIES 

SHARM EL SEIKH OPTION 2 
 OPTION 3 

r 

ACTOS SEPAR. COMB SEPARATE
WEIGI II A-a Ba-li A-i COMBINEDA- 3-1i B-1 


AUTONOMY 
 10 bEFFICIENCY 6 10 10 
 10 10
10 5 
 6 7 B 
 8 9
(JUS IOMERS FINANCIAL COST 10 6 7 
 5 
 4 5
QUALITY OF SERVICE 
10 / 8 
 8 9
POLITICAL 9 9
ACCEPTABILITY 


EQUALITY ISSUES 
 20
10 6 6
OVERSIGHT 2 2 2
10 6 6 2

5 5 5
LEADERSHIP 5 


COMMITMENT 

UTILITY MANAGERS 
 15
5 2 
 2 4
1OCAl OFFICIAI.S 3 5
In 6 4
6 4 
 6 5 6
EASE OF TRANSITION 

OVERALL GAP TO CLOSE 25
 1
COST TO GOVERNMENT 
10 1 9 9 
 9
1 
 1
LEGAL STEPS INVOLVED 
8 4 3 4 

9 
3
7 
 2 
 2 
 7 
 7 
 7 
 7
TOTAL SCORE 

100 
 48 
 51 
 65 
 68 
 68 
 69 


OPTION 4
 

SEPARATE 
 COMBINED
A-i A-u B-i B-n1 

10 10 10 
 10
 
10 10 
 10 l0
 

2 3 1 2
 

10 10 
 10 10
 

1 1 
 1 1

3 
 3 3 3
 

3 3 
 3 
 3
 
3 3 3 
 3
 

2 
 4 
 1 
 3
 
5 
 4 
 5 
 4
 
2 
 2 
 2 
 2
 

51 
 53 
 49 
 51
 



TABLE 7-4.E
 
COMPARISON OF OPTIONS FOR IMPROVED SUSTAINABILITY 
OF WATER AND WASTEWATER SYSTEMS IN SECONDARY CITIES 

LUXOR OPTION I OPTION 2 OPTION 3 
FACTORS 

ABILIrY TO MOBILIZE RESOURCES 
AUTONOMY 
EFFICIENCY 

WEIGHT 

20 
10 
10 

SEPARATE 
A-i A-ii 

CITY REG. 

3 N/A 
4 

SEPARATE 
A-i A-ii 
CIly REG. 

4 N/A 
6 

SEPARATE 
A-i A-ii 

CITY REG. 

10 N/A 
8 

CUSTOMERS FINANCIAL COST 10 8 6 4 
QUALITY OF SERVICE 10 4 6 8 
POLITICAL ACCEPTABILITY 

EQUALITY ISSUES 
OVERSIGHT 

20. 
10 
10 

8 
8 

6 
6 

2 
2 

LEADERSHIP COMMITMENT 
UTILITY MANAGERS 
LOCAL OFFICIALS 

15 
5 

10 
3 
7 

4 
5 

1 
2 

EASE OF TRANSITION 
OVERALL GAP TO CLOSE 
COST TO GOVERNMENT 
LEGAL STEPS INVOLVED 

25 
10 
8 
7 

6 
6 
6 

5 
4 
4 

8 
1 
2 

TOTAL SCORE 100 63 0 56 0 48 0 



TABLE 7-4.F
COMPARISON OF OPIIONS FOR IMPROVED SUSTAINABILITY 
OF WATER AND WASTEWATER SYSTEMS IN SECONDARY CITIES

ARMANT 
OPTION 1 OPTION 2 

FACTORS WEIGHT 
SEPAR. 

A-iiREG 
COMBI. 

B-iiREQ 
SEPAR. 

A-iiREG 
COMBI. 

B- iiREG. 
ABILITY TO MOBILIZE RESOURCES 

AUTONOMY 
EFFICIENCY 

CUSTOMERS FINANCIAL COST 

QUALITY OF SERVICE 

20 
10 
10 

10 

10. 

4 
2 

7 

2 

4 
3 

8 

3 

5 
5 

6 

5 

6 
6 

7 

6 
POLITICAL ACCEPTABILITY

EQUALITY ISSUES 
OVERSIGHT 

20
10 
10 

7 
7 

7 
7 

3 
6 

4 
6 

LEADERSHIP COMMITMENT
UTILITY MANAGERS 
LOCAL OFFICIALS 

15 
5 

10 
3 
7 

3 
7 

4 
7 

4 
8 

EASE OF TRANSITION
OVERALL GAP TO CLOSE 
COST TO GOVERNMENT 
LEGAL STEPS INVOLVED 

TOTAL SCORE 

25
10 
8 
7 

6 
6 
5 

6 
7 
5 

5 
6 
3 

5 
5 
3 

100 56 60 55 60 

OPTION 3

SEPAR. COMBI. 

A-iiREG B-iRG 
REG. 

8 8 
8 8 

3 4 

8 8 

1 1 
2 2 

1 1 
1 1 

7 7 
3 2 
2 2 

44 44 



TABLE 7.4.G 
COMPARISON OF OPTIONS FOR IMPROVED SUSTAINABILITY 
OF WATER AND WASTEWATER 

ISNA 

FACTORS 

ABILITY TO MOBILIZE RESOURCES 
AUTONOMY 
EFFICIENCY 

CUSTOMERS FINANCIAL COST 

QUALITY OF SERVICE 

POLITICAL ACCEPTABILITY 
EQUALITY ISSUES 

OVERSIGHT 

LEADERSHIP COMMITMENT 
UTILITY MANAGERS 
LOCAL OFFICIALS 

EASE OF TRANSITION 
OVERALL GAP TO CLOSE 
COST TO GOVERNMENT 
LEGAL STEPS INVOLVED 

TOTAL SCORE 

SYSTEMS IN SECONr)ARY CITIES 
OP-. ION 1 OPTION 2 

SEPAR. COMBI. SEPAR. COMBI.WEIGHT A-ii B-ii A-ii B-ii 
REG. REG. REG. 
 REG. 


20
 
10 4 4 
 5 6 
10 2 3 5 6 

10 7 8 6 7 

10 2 3 5 6 

20
 
10 7 7 
 3 4
10 7 7 6 6 

15
 
5 3 
 3 4 4

10 7 7 7 8 

25
 
10 7 7 
 6 6 

8 7 6 6 5
7 5 5 3 3 

100 58 60 56 61 

OPTION 3
 
SEPAR. COMBI. 

A-ii B-ii 
REG. REG. 

8 18 
8 8 

3 4 

8 8 

1 1 
2 2 

1 1 
1 1 

7 7 
3 2 
2 2 

44 44 



The two most important-areas of control of these entities will have to be the degree of theirfreedom to set and retain revenue and to manage their staffing needs. These will form theheart of the ability to have a sustainable utility at the end of the project. 

7.8.2 Operation and Maintenance Cost Recovery 

The analysis has attempted to estimate the cost of proper operation and maintenance of thefacilities and has attempted to show how much revenues are required to cover these costs.An important element in this process will be to confirm and modify the estimates operationand maintenance costs as greater experience os obtained. During project design andimplementation the numbers will be revised to reflect better estimates of the costs. It is alsoproposed that a detailed study of the O&M costs be carried out during projectimplementation. The financial model developed under this study however, will easily be able 
to reflect these changes. 

USAID and the GOE will have to agree on the acceptable mechanisms for raising therequired revenues and the bylaws of the entity will have to be drafted to allow for it to playsignificant role in the setting of the tariffs in addition of retaining of revenues. This will alsobe part of the negotiation process and the agreements will have to be reflected in the action
plans for sustainabilitv. 

7.8.3 Staffing Strategies 

A major element of O&M costs is labor cost, which is a function of staffing, productivityand salary. Since the water and wastewater organizations in most of the locations have staffsizes that do not reflect their responsibilities, the staffing and personnel policies of theentities is of critical importance to the goal of achieving sustainability. 

The current study has developed a strategy that relies on a combination of a hiring freeze.transfers and retraining, as well as a substantial increase in the base salaries. This strategywas outlined in chapter 5 of the report and is fully reflected in the financial analysis of eachlocation. Similar to the O&M cost model the salary and wages schedule model can'accommodate any changes that may come about as a result of negotiations between USAIDand the GOE or on the availability of more accurate data. 

The entities established under the project will require the degree of flexibility suggested in
this report to be incorporated in their bylaws. 
 This is going to be a difficult issue fornegotiation. A detailed action plan and strategy will have to be developed under the projectfor this element of sustainability. The proposed strategy however, is feasible and theestimated numbers required to properly staff the utilities did not, for many locations, showmajor permanent long term reduction in staffing. 

7.9 Technical Assistance and Triinig 

7.9.1 Role of Technical assistance 

The analysis of the constraints and recommended actions highlights several areas where 
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TABLE 7.4.H 
COMPARISON OF OPTIONS FOR IMPROVED SUSTAINABILITY 
OF WATER AND WASTEWATER 

ASWAN GROUP 

FACTORS 

ABILITY TO MOBILIZE RESOURCES 
AUTONOMY 
EFFICIENCY 

CUSTOMERS FINANCIAL COST 

QUALITY OF SERVICE 

POLITICAL ACCEPTABILITY 
EQUALITY ISSUES 

OVERSIGHT 

LEADERSHIP COMMITMENT

UTILITY MANAGERS 

LOCAL OFFICIALS 

EASE OF TRANSITION
OVERALL GAP TO CLOSE 

COST TO GOVERNMENT 

LEGAL STEPS INVOLVED 

TOTAL SCORE 

SYSTEMS IN SECONDARY CITIES
 
OPTION 1 

SEPAR. COMBI.
WEIGHT A-ii B-ii 

REG REG
20 
10 4 4 
10 2 3 

10 7 8 

10 2 3 

20 
10 7 7 
10 7 7 

15 
5 3 3 

10 7 7 

25
10 8 8 

8 7 6 
7 5 5 

100 59 61 

OPTION 2 

SEPAR. 

A-ii 
COMBI. 

B-ii 

REG. REQ. 

5 6 
5 6 

6 7 

5 6 

3 4 
6 6 

4 4 
7 8 

7 7 
6 5 
3 3 

57 62 

OPTION 3
 
SEPAR. 

A-ii 
COMBI. 

B-ii 

REG. REG. 

8 8 
8 8 

3 4 

8 8 

1 1 
2 2 

1 1 
1 1 

7 7 
2 2 
2 2 

43 44 



technical assistan=e and training have a role to play in the successful implementation of theproject. These include:
 

" providing background data 
 and studies, action plans and advice on theadministrative and institutional aspects of the provision of service, 
" developing the required management systems and procedures to efficiently

operate the new utilities, and 

" identifying and conducting needed operation and maintenance training for thestaff managing the old and new systems. 

7.9.2 Training 

The study did not evaluate the detailed training needs in every location. However, estimateswere made of the quality and numbers of staff required to properly operate both the existingand the expanded systems in each location. These numbers were used to estimate the levelof both O&M training as well commercial training in each location. 

7.9.3 Technical Assistance and Training 

The cost of technical assistance and training was estimated and was included as part of thetotal project cost. This was because the objective of creating susainability will requireexpanding the activities of the current organizations especially in the commercial andfinancial domain. 

The institutional support costs are assumedoperate to cover the training and equipment needed tothe existing physical systems and to organize the commercial sections required tosupport the water and wastewater activities in each of these locations. 
A modular approach was utilized in estimating the costs of technical assistance. 
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Chapter 8
 

SOCIAL SOUNDNESS ANALYSIS
 

The urban scene in Egypt, as in many Arab countries, is dominated by 'Primate Cities'. Cairo,the capital, and Alexandria. the principal port, dominate both the hinterland and other smallerurban settlements. This 'urban domination' is not only reflected in population size, but also inthe range and quality of services available to the residents of what have become known'Secondary Cities'. The distribution of both population and services among 
as 

Primate andSecondary Cities is uneven. The perpetuation of poverty in Secondary Cities, and thedeterioration of the quality of life in Primate Cities, are but a few of the problems created bythis urban imbalance. The implications for the national economy and security have provedsignificant enough to warrant the attention of the government and development agencies who"through various infrastructure and community development projects, are attempting to restore 
some balance to Egypt's urban scene. 

8.2 The Secondar Cities Protect 

The purpose of the proposed project as stated in the project document, is to "expand and developsustainable water and waste water treatment facilities in selected urban population centers ofEgypt'. The objective of such a project is to improve the quality of life of the residents in sixselected Secondary Cities. The government of Egypt (GOE) through its National Organizationfor Potable Water and Sanitary Drainage (NOPSWAD) has identified two hundred SecondaryCities in need of improved water and waste water facilities. The proposed project has identifiedeight sites, six of which will be selected as pilots for more generalized implementation. 

The eight sites or cities have been grouped among three zones: The Nile Delta (Mansoura,Mahaila El Kobra). Upper Egypt (Luxor. Kom Ombo/Nasr City/Darawo, Isna/Armant). TheSinai Red Sea (Nuweiba, Sharm Al Sheikh, Hurghada). Due to the fact that project formulationdid not provide for detailed investigation of the social characteristics of each of these cides, thepresent analysis is a general one based on the above-mentioned grouping, and mostly relying onavailable statistical information and secondary data. 

8.3 General Approach 

Successful projects are those that are designed based on the recognition that appropriatetechnology is that which takes both the physical and human/social environment intoconsideration. It is known that safe water and sanitation are vital to the health of peopleeverywhere; nevertheless. it is the awareness of people in terms of both knowledge and practiceswhich will determine the degree to which they will recognize the value of the project andtherefore benefit from it. Project design and approach to implementation should make 
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allowances not only for physical and environmental variations, but also for cultural and socioeconomic variations. It is unthinkable, for example,health or to expect that the level of awareness ofsanitation issues in a community where the level of illiteracy is high and whereexposure to different ideas and practices is minimal, to be the same as that of a more literatecommunity that is more exposed to external influences.from all communities, Moreover, it is unrealistic to expecteven depressed ones in dire need of water and sanitation facilities, asimilar perception and consequent ranking of needs. For the proposed project to be successful,it must be linked with people's ranking of priority needs.
 
Another important element contributing to project success is community participation. Although
desirable in itself because of its empowerment effect, community participation is recognized as
vital to project sustainability and consequent success.
require or are dependent on 

It is true, however, that not all projects
the same level of community participation. Nevertheless, it hasbeen found that the benefits of water and sanitation projects, especially in countries like Egyptwhere the government lacks the resources to install,
optimized maintain or upgrade water facilities, am
when the community is involved. However, for community participation to beeffective, it must be based on the understanding that it would not be realistici,, to expect the sameua;tvpe of contribution from all communities.focus on ta.ping accessible For the proposed project to succeed, it must 
context 

or disposable rather than available resources; accessibility in thisrraning willingness to contribute. The Secondary Cities project is not seekingcommunaly participation in the design or construction phase; however, households will have tofinance the hook-up phase. In this case, willingness to pay is determined by ability to pay,which entails more than income, for it includes what the household actually spends, or expectsto spend in the near future, on perceived priority needs. Willingness to pay is also determinedby what is spent on the service actually provided, the problems with this service, expectationscncerning the improvements being proposed, and income expectationsMorecver, community mobilization entails more 
for the near future.than an assessment of available or accessibleresources. 

dynamics. 
Effective community mobilization isdependent on an understanding of communityAlthough the project is gender neutral, it recognizes that on the household level,women are the prime consumers of water and producers of waste water.should therefore target women, Project mesagesand appropriate communication channels should be identified.Such channels differ from one community to another; in certain cases it can be the husband orschool children, while in other cases it could be the midwife or an existing NGO. 
 All possible
channels have to tapped through a comprehensive communication strategy. 

Finally, community mobilization isa time-consuming, complex, and very volatile process whichisoften discouraged or curtailed by bureaucratic blockages. The proposed project as formulatedrecognizes that its success iscontingent on government support and commitment to policy reforminthe water/waste water sector, and that an understanding of the local institutional set-up relatedto that sector is necessary; hence, its framework for partnership is bilateral than multi-lateral,where interaction is seen as being mainly between the project staff and the formal sector.more comprehensive approach involving the informal sector and the community would definiWy
A 

promote project success. The community should be perceived as a catalytic agent rather thana passive recipient of project benefits. 
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8.4 Overview of the Candidate Cities
 
A povmty ranking based on 
 the four socio-economicilliteracy, infant mortality, and household 

indicators of unemployment, female,access to piped water, indicates that in general theNile Delta governorates are faring better than the Upper Egypt governorates. The cities of bothMansoura and Mahalla are densely populated due to thriving commercial activities in the former,and industrial activities in the latter. According to the 1986 census, over 95% of householdsin the urban centers of Mansoura and Mahalla have access to piped water. However, the actualwater and waste water facilities are in need of upgrading. Enlisting the support of privatebusinesses in both Mansoura and Mahalla could be a factor promoting project success.Moreover, the existence of a university in Mansoura could be capitalized upon. The universitytacilities (labs, equipment) could be used to support those available in the water and waste watersector. Technical assistance at the local level is also more accessible. Furthermore, the veryexistence of a university is an added incentive for the government to expedite the policy andadministrative reforms needed in the water/waste water sector. In addition, a universityincreases the surrounding community's level of exposure to different ideas and practices, thereby
enhancing its adaptive capacity. This adaptive potential means that behavior and practices which
are detrimental to health and sanitation can be changed more rapidly in these areas than in other,
less exposed areas.
 

Furthermore, both Mansoura and Mahalla have an extensive pool of technical labor that can be
relied upon the
for operation and maintenance (0 &Responsibility for negotiating and contracting to private entrepreneurs for 0 & M of these hookups could be assumed by a Community Development Association (CDA) in both these areas. 
One of the main advantages of working with CDA's is that they are generally sensitive to localneeds and priorities, and are better equipped to communicate effectively with local residents toharness their support for a project such as the one intended. 
Finally, both Mansoura and Mahalla 

M) of the household hook-ups. 

have renowned families of notables that are activelyinvolved in the politics and/or economic life of the community. These families have residencesin the city in which they spend a considerable part of their time. They still exert substantialinfluence on 
the life of the community, patronizing many of its activities, and contributing to
its well-being by providing employment over the years to whole families. Enlisting the supportof these families should be considered. as they could facilitate communication both with the localauthorities and with the community at large. 
Inthe cas of Upper Egypt, the poverty ranking indicates that its governorates are less privilegedthan those of Lower Egypt.
found in Qena, 

Two of the identified project locations, Luxor and Jsna/Armant areone of the poorest governorates in Egypt. Household access to piped water ismore limited in the candidate cities of Qena than in those of the governorate of Aswan. Thebreakdown indicates that while 70% of households in Luxor city have access to piped water,only 60% of the households in Isna and 36% of the households in Armant are serviced.overCity, 90% of the households have access to piped 
In Nasr 

water; and approximately 80% of 
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household in Komombo and Darawo are serviced. It is the waste water system which isinadequate or even-non-exstent most of these cities, Luxor excepted. 
An overview of the Upper Egypt grouping of candidate cities reveals that several of these, somemore extensively than others, are involved in tourism or tourism-related industries.cities, as opposed to In theseother, more isolated Upper Egyptiandifferent cities, the level of exposure to 
potential. 

ideas and practices is relatively high, thereby enhancing the community's adaptiveMoreover, the existence in Luxor of several hotels and tourist resorts has helpeddevelop a certain amount of technical expertise which could be tapped for 0 &Moperations.The support of the owners of these hotels and resorts should be enlisted, as they representpressure groups which could prevail upon the government to expedite needed reforms. 
Willingness to pay for household connections should not constitute a problem in the cities wherethe tourist industry is thriving. However, inappropriate timing could definitely detract fromproject success; the recent attacks on tourists having greatly affected the flow of tourism toEgypt, peoples' willingness to accept the incurring of new expenditures is bound to decrease.A saving grace, however, is that the candidate cities in the Upper Egypt zone that work inindustries related to tourism are also involved in other commercial or agricultural activities. Thecase of such cities where the economy is somewhat diversified is very different from the citiesof the Sinai/Red Sea zone which are becoming almost totally dependent on the touri.t industry.

In the Upper Egyptian cities of Darawo, Nasr, and Armant,community support are less numerous than in the more active, more exposed cities.
awareness of health and sanitation issues is probably limited. 
Moreover,
 

the entry points to enlisting 

Special efforts will have to beexerted in identifying and enlisting the support of both formal and informal leaders,constitute entry points to the community. who canAccess to wornen is more restricted by local valuesthan in the more exposed communities; however, in view of women's vital role in water and.tation issues atthe household level, difficult access should not deter the project team fromenlisting their support. Moreover, due consideration should be given to identifying theappropriate channels of communicating with women without upsetting community values and
customs.
 

The cities of the Sinai/Red Sea zone are small, but growing; and the water and waste watersystems require upgrading inorder to accommodate the growing tourist industry and constructionboom that these areas are witnessing. Sharm el Sheikh is a case in point. Located at the southerntip of the South Sinai governorate, it is a major tourist resort. Its fine weather, good beaches andabundant sea life have encouraged asnorkeling, swimming, fishing, 
wide range of water activities, such as scuba diving,etc. Sharm el Sheikh also provides an ideal setting fortherapeutic tourism because of its tranquillity and low humidity level. The attraction of the areais not restricted to international tourism, but it also extends to local tourism;Egyptians are increasingly eager to acquire property in Red Sea resorts 

in addition, 
Nuweiba and Sharm el Sheikh. such as Hurghada,which means that the private desalination plants installed byhotels are only a temporary solution to the deficiency of the water system. Both the water andwaste water systems need upgrading to accommodate the needs of both the actual resident and 
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8.5 

the transient population of a city such as Sharm el Sheikh, let alone the expected future increasein demand. Moreover, -the service expectations of Egyptian investors are generally higher thanthose of transient tourists because their investment in the area is higher, which requires thatproblems related to utilities be resolved. The fact that local investment, and local tourism, havecome to constitute a significant and considerably less volatile portion of the area's quota oftourism, in itself puts pressure on local authorities to speed up needed reforms in the water andwaste water sectors, a situation which should be capitalized upon. Finally, the facts mentionedpreviously in the case of Upper Egyptian cities involved in tourism apply even more thoroughlyto Sinai/Red Sea zone cities, as their economies - with the exception of Nuweibaexclusively on tourism. However, - rely almost an important difference between the Upper Egyptian andSinai/Red Sea zones is that the latter are, for the most part, reLzively new communities that aremore flexible than those of Upper Egypt. Enlisting support for the project shouldproblem, not be aunless the recent setback affecting tourism is perceived as more than a transientsituation, which could affect both local and international tourism. 

The installation or upgrading of water and sanitation facilities will have a significant impact onpeople's lives only if they recognize the value of these facilities and learn how to use them.There are significant differences in terms of literacy, awareness and economic status betweenurban and rural regions; and while the Secondary Cities project is to all intents and purposes anurban project, the project sites are located in rural governorates. Project staff should thereforebe sensitive to the. fact that the communities living in these target cities are highly illiterate andare often set in their ways. For any change in behaviour to be effected, an understanding of thelimits - and potentialities - of community resources, and of the rationale behind community
decisions, must be attained. 
 Only if the project is perceived by the community as a means of
furthering its well-being will it be able to achieve its full range of objectives. The perception of
project benefits will undoubtedly be enhanced if the project is linked to other interventionstargeting the community's body of knowledge concerning health practices, sanitation and theireffect on overall productivity. Communication strategies should be flexible and appropriate tothe community's socio-economic status and value systems. 

Finally, the presence of the Social Fund for Development (SFD) in most governorate should becapitalized upon. Attempts should be made to link the Secondary Cities project with relevantprojects or training programs sponsored by the SFD. 
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CHAPTER 9 

ANALYSIS CONSOLIDATION 

9.1 Inlr~diCftiQ 

and administrative analyses 
The information and data gathered along with the technical, financial, economic, institutional,are consolidated in the following sections. The consolidation hasbeen structured to provide data and results by location and by the type of intervention. 

9.2 Technical Consolidation
 
Basic project design information 
 for the eight locations selected for financial,institutional, and administrative analyses is included in Table 9. 1. 

economic, 
regarding the estimated existing This includes informationand future population (2010), existingproduction information, and existing and projected wastewater flows. 

and future water 

Based on the projected needs for improved water and wastewater services, the proposedinterventions have been conceptually developed and preliminary costs estimates prepared.estimated total Thecost for the water supply interventions range from more(equivalent U.S.dollars and Egyptian pounds) in Mansoura and Mahalla El Kobra, down to 
than $40 million 

approximately $10 million in Nuweiba. The proposed wastewater projects range in cost frommore than $40 million in Luxor down to $6 million in Nuweiba and Sharm El Sheikh. Thesummary of the estimated total project costs by location and intervention is shown in Table 9.2.The costs are shown in both Egyptian pounds and in U.S. dollars. The total for all projects isapproximately $493 million.
 
The components 
 of the total project
management, supervision, design, 

cost include: construction, contingencies, constructionand institutional support. A summary of the cost for thesecomponents by type of intervention is provided in Table 9.3. 

9.3 FinancialConsolidation 

The financial analysis consisted of a series of schedules, each forming the bases of, or providinginput to the successive schedule. The output of the spreadsheet model is comprised of thefollowing schedules for the projects in each location: 

* Capital investment summary 

" Demand forecast 

* 'Staffing level analysis 
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TABLE 9.1-SUMMARY OF EXISTING & PROJECTED POPULATION, 
WATER PRODUCTION AND WASTEWATER FLOWS 

LOCATION 

MANSOURA 

MAHALLA EL KOBRA 

NUWEIBA 

SHARMEL SHEIKH 

LUXOR 

ARMANT 

ISNA 
ASWAN GROUP 

TOTALS 

POPULATION WATER PRODUCTION 
i I 

1994 2010 1994 2010 
• m3/day . m3/day 

SI
478,0951 715,5061 54,000 R 182,407I 

1 4 22 2 15 J. 664,0971 59,616 R 183,250 

11,7151 21,0251 2,670 8,442 

6,7701 11,3761 3,615 10,320 

152,1001 243,2271 44,928 69,505I I 
66,2651 105,9661 8,640 20,431 

52235 1 83,5301 8,640 R 30,706 R I 
104.6001 161,8231 25,400 R 76,029 R 

1,293,995 2,006,55OI 207,509 581,090 

Includes Talkha City

R Regional Water Supply System.
 

WASTEWATER FLOWS
 

1994 2010 
m3/day , m3ldav 

24.8001 103,940 

35,885 114,900 

984 5,558 

2,365 6,933 

11,183 49,158 

0 14,367 

01 12,574 
0 23,027 

75,217 330,457 



TABLE 9.2 - SUMMARY OF ESTIMATED TOTAL PROJECT COSTS (BY LOCATION) 

ESTIMATEDLOCATIONCOSTLOCATION INTERVENTION USING 
ESTIMATED COST USING U.S. AND EGYPTIAN CONTRACTORSEGYPTIANF EXPRESSED IN L.E. MIIO

NCONTRACTOR,<EPESDI EXPRESSED INU.S.$ (LIONS 
L.E. FOREIGN LOCAL .. Mt OSTOTAL FOREIGN LOCAL TOTAL 

Water t4SOUA 209.71747 333 2430 624Wastewater 9.9 72.31020 805 451 125 6 240 13.4
Sub-otal 37.4276.7 
 290.2 78.4 36E.6 _86._
Water 2 3 - - .Wast4LeLA 
 1734 2316Wastewater 184 2500 689 5.5 74.4884 925 273 1198 275 8.1 35.7
 
.SUurb-totaW
261.8 
 .324.1 _.___.7 "369. - o, rNUWaEiAe 
 Water 


272
Sub-ewaal 21.9204 12447 343168 65
21.5 4
47._ . - 1__ 50SI4RAIEL SEIKI Water 26.6 2.2 .. 6
833 . .5__._
967 7.9198 116.5 288 .7 ----- 1 .6Wastewaer 5.9 34.7200 62 
 153 
 21.5

Sub-total 1138.0 30.6 60.4 41
LUXOR WaterWasewater. 448 4 1.0 160 57.0 12.2 4.8 17.0106.6 1178 27.0WRstwater Sub-:total-------. 144.8 35.1 8015--- 43.1 

---- 43.0,. 20T8 47.3 12.8 
 .
 
52.0 58.6 1.9 70.5 17 4Wastewater 552 11.2 4S0 35 21.056.2 3.3 13.4 16 .Sub-total . 161.2 . -.. ,
 

Water57. 

Wastewater 641 133
50,1 1 7.4 19. E4.0
83 23.0
3
Sub-lPaC . E..1 3. 28..8

A W NG O 
1 5 .. 50.1 .E. . 1,6 6. 32.9 15.01 4 2P Wtr96.7

Wastewater 7211469 3. 
44 2 116.3 21.5 13.2 34.62015.82
 

Water 
TOTALS 709.2 795.7Wastewater 169.3589.6 965.0 ]236.8356.4 334.8 50.4 287.2691.2 106.1 99.:
-6 265.7
ALL PROJECTS L.E. 1.298.8 L.E. 1.152.1 L.E. 504.1 L.E. ,562! $342.9 $150.0 $492.9 



TABLE 9.3 COMBINED PROJECT COSTS UNDER VARIOUS CONTRACTOR ALTERNATIVES 

CONSOLIDATION COSTS EXPRESSED INMILWONS 

SECTOR:' POTABLE WATER 

LOCAL 
CONTRACTORS

OY 

H 

COST USING U.S. &LOCAL CONTRACTORS 
EXPRESSED IN L.E. EXPRESSED IN US$!P-I-OCAF-- TOTA- FOREIGN- -LDCAL-" TOTAL_ 

[ruC.alCaal Conht,1mLlj
Co°nlu'ency (10%)
Coostn.nlon Manaenl (3%) 
Supervsin %)
Design(11% p
Instit"Io t 

TotalPiLqect Expenditue 

5039 
504 
166 
222 
610 
552 

7092 

6202 
620 
11.6 
11.1 
427 
480 

7956 

1161 
116 
50 

11.1 
183 
72 

1692 

7363 
736 
166 
222 
610 
552 

964 9 

1846 
185 
35 
33 

127 
143 

2368 

346 
35 
15 
33 
54 
21 

504 

2191 
21.9 
49 
66 

181 
164 

2872 

SECTOR. WASTEWATER 
Total CapitaJConstrucion 
Contingency 10%) 

C'0smru=ioManagement (3%)u1esin
Design (11%
Instituional Support 

421.3 
42.1 

13.9
5%)

51.0 
42.7 

240.5 
24.1 

9.7
9.3

35.7 
37.1 

273.4 
27.3 

4.2
93

153 
5.6 

513.9 
51.4 

13.9
18.5
51.0 
42.7 

716 
7.2 

29
28

106 
11.1 

81.4 
8.1 

1.2
28
46 
1.7 

152.9 
15.3 

4.1
55

15.2 
12.7 

Total Pi-cect Expenditure 589.5 356.4 3350 691.4 161 9. 0. 
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* Projected salaries and wages
 

* 
 O&M unit cost calculations 

" Cost of production 

" Tariff analysis 

A summary of the unit production cost for water supply and processing cost of wastewater inall of the eight locations is included in Table 9.4. The unit production cost in the year 2010 forwater varies from 46 Pt/m3 in Luxor to 86 Pt/m3 in Isna. The unit cost for wastewater in 2010averages approximate Pt/m3.
 
In a similar manner, 
a summary of the projected water and wastewater tariffslocations is presented in Table 9.5. 

for all eight 

The tariff levels as indicated appear reasonable for all of the proposed projects. A family offour using from 70 to 100 lpcd would be charged for approximately 9 to 18 cubic meters permonth for water supply, and about 7.5 to 15 cubic meters per month for wastewater. The waterand wastewater charges at various tariff levels would be as follows: 
* at Ptl5/cubic meter, the total bill would range from LE2.5 to LE5.0 per month 
* at Pt3O/cubic meter, the %-.1would range from LE5.0 to LEI0.0 per month 

These do not appear unreasonable charL. 
 d the range of Ptl5 to Pt30 per cubic meter covers
most of the proposed facilities. 

EconomicConsldatlon 
A preliminary economic analysis of the eight selected locations has been carried out to trace thecontribution to the Egyptian society and to assess their economic viability.The proposed interventions will enable the utilities to provide benefits through enhancement of
both water and wastewater systems. The measurable major water system benefits are expected
to come from greater access 
to water by households and businesses that already are served,higher quality water services, and lower cost production of water services. Only limited benefitswill result as extensions of water distribution systems connect new households to water, since
most households are already connected to system.
enhancements will The primary benefits from wastewater system
come from more households and businesses being connected to wastewatersystem.
 

The following infoirmation developed in order to quantify the economic benefits and to
 
was

calculate the economic viability at each location as measured in terms of economic rate of return, 
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TABLE 9.4 -- SUMMARY OF TOTAL PRODUCTION COSTS - WATER & WASTEWATFR 

LOCATION COST OF 
WATER 

PRODUCTION (PT/m3_ COST 
WASTEWATER 

OF PROCESSING (PTim3i 

1995 2000 2005 j 2010 1995 2000 2005j 2010 

15.16 17.28 12.62 12.27 42.32 62.15 29.16 28.22 
8.91 10.55 15.15 14.99 22.34 27.93 16.50 15.43 

285.00 301.00 27.00 20.00 9.00 7.00 32.00 23.00 
34.00 
26.08 

49.00 
31.56 

46.00 
30.33 

38.00 
45.94 

15.00 
29.29 

40.00 
23.77 

33.00 
14.78 

26.00 
32.63 

11.20 14.40 18.50 18.10 0.00 0.00 13.10 13.20 

15.00 17.00 25.00 24.00 0.00 7.00 73.00 86.00 

22.68 18.51 15.27 14.42 0.00 0.00 28.00 36.88 



TABLE 9.6 - SUMMARY OF ECONOMIC VIABILITY INDICATORS 

ECONOMICLOCATION INTERVENTION NET BENEFIT/ PRESENTRATE OF PRESENT VALUE COST VALUE OF 
RETURN (L.E. 000) RATIO PROJECT*

(PERCENT) 
MANSOURA Water 13.9 135,005 8.6 PositiveWastewater 10.8 40,082 3.2 PositiveCombined 12.8 175,087 5.4 Positive 
MAHALLA Water 11.6 86,230 3.8 PositiveWastewater 13.6 65,503 3.4 PositiveCombined 12.3 151,733 5.2 Positive 
NUWEIBA Water 26.2 78,865 37.2 PositiveWastewater 

Combined 
(14.1) (15,512 1.5 Positive
18.0 63,353 20.3 Positive
 

SHARM EL SHEIKH Water 
 17.9 111,083 30.9 PositiveWastewater (30.0) (18,19 0.2 PositiveCombined 15.0 92,886 19.3 Positive 
LUXOR Water 15.3 47,8061 1.8 PositiveWastewater 1.5 (34,525) 2.8 PositiveCombined 7.5 (13,281 4.4 Positive 
ARMANT Water 5.8 (2,954 7.5 PositiveWastewater 3.2 (10,874 12.5 PositiveCombined 4.6 (13,828 9.0 Positive 
ISNA Water (1.2) (23,524 2.7 PositiveWastewater (0.6) (20,079 6.3 Positive 

Combined (0.9)1 (43,603 3.6 Positive
ASWAN GROUP Water (1.0) (50,709X 3.1 Positive

Wastewater 
Combined 

(9.9) (112,766N 2.7 Positive
(5.2) 163.4751 2.9 Positive 

'The present economic value of the project is positive if the benefits cover the costs
of operation and maintenance. 

-v/
 



* Comparison of options and selection of preferred option (See Table 7.4) 

* Recommended actions to achieve sustainability (See Table 7.5)
 
For Mansoura and Mahalla El 
 Kobra, the preferred option is for governmental authoritiesproviding separate water and wastewater services on a regional basis. 

For Luxor, the preferred option is a governmental authority providing water and wastewater
services on a municipal basis.
 

For Armant, Isna, and the Aswan Group the preferred option would be a combined authority
for water and wastewater on a regional basis.
 

For Nuweiba, 
a combined water and wastewater authority on a city basis; and for Sharm ElSheikh, a combined water and wastewater authority on a regional basis; and providing forcontract operations and maintenance in both locations. 

9.6 Assessment ofPotential for Lone Term SustainabilitX 

9.6.1 Introduction 

As noted in the Project Identification Document(PID), the Secondary Cities project will requirespecified commitments from the GOE and/or the local government agency before USAIDcommits funds for each subsequent stage of work. A precondition to the Secondary Citiesproject calls for the GOE to issue a presidential decree authorizing the fiscal and administrativeautonomy of its wastewater agency in Alexandria. The PID notes that the level and extent ofpolicy reform in the context of conditions and covenants will be examined during projectdevelopment. Conditionality will be based on progress toward implementation of policy reformsand physical construction progress. 

A suggested scoring system has been developed based on the assumption that a willingness tomake the institutional changes has heen confirmed by issuance of a presidential degree 'related
to the Alexandria wastewater agency.
 

9.6.2 Evaluation Components 

In :order to enable an initial comparison to be made among the selected locations, the followingprimary measurements have been used: institutional arrangements, political acceptance, socialacceptance, technical merit, environmental impact, and financial/economic considerations. Adiscussion of the criteria within each measurement is provided in the following sections. 

lstitutional Arrangements 

Streneth of Local Institution 
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9.5 

net present value, and benefit/cost ratio: 

* Financial capital cost 

* Economic capital cost
 

* 
 Time schedule for capital investment 

* Schedule of O&M costs
 

" Schedule of projected benefits
 

Table 9.6 provides a summary of the economic viability indicators by location.
 

Institutional and Administrative Consolidation
 

The institutional and administrative analyses take 
 into consideration the operation andmaintenance requirements of the recommended interventions based on the existing administrativeand institutional arrangements in each location. 

The analysis defines the parameters of long term sustainability in terms of the characteristics ofa well run, efficient, and effective utility able to set its tariffs and retain its revenues. Itexamines the existing administrative and institutional mechanisms in each location to identify theinstitutional gap between the actual conditions and the long term goal. 

Various options are developed for the organization to provide water and wastewater services,and to achieve cost recover revenue reter on, and control over resources. These options arecompared based on their acceptability an, likelihood to achieving institutional results and arecommended option is advanced for each location. The preferred option is reviewed in relationto the existing conditions. Technical, institutional, and policy constraints that may inhibit therealization of the sustainability goals are identified. Remedies for addressing these constraints 
are also suggested. 

In performing the above analysis, the following schedules were developed to facilitate a step bystep assessment of the existing condition, the identification of needs, and the selection of the
preferred arrangements: 

0 Summary of existing arrangements (See Table 7. 1) 

* Assessment based on selected performance indicators (See Table 7.2) 

* Four options for administrative arrangements to achieve long term sustainability 
(See Table 7.3) 
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TABLE 9.5 - SUMMARY OF PROJECTED TARIFFS (PEIm3) 
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A key factor supporting the sustainability of water and sanitation activities is the strength of theresponsible institutions and community groups. Experience indicates the overall project usuallyfails if the institutions charged with the responsibility are not given adequate authority. Thescoring system for this report gives higher scores to projects where it is anticipated that greater
support will be provided. 

Ability for Responsible Managers 

A project cannot be a successful without the Icadership possessing adequate skills andrecognizing how to effect the required operation and maintenance, financing, and the choice oftechnologies used. The technical skill levels presently demonstrated by the staff at a locationis critical. If the staff already possess the necessary basic experience, the chances for successare greater and the training requirements are less severe. 
contractor, A location using an outside operationsor in cases in which existing facilities are being poorly operated are considered torequire the same level of development as new staff (although "unlearning" old practices mayprove more difficult). Locations where staff demonstrate high levels of capability are ratedhigher than those with only a modest capability. 

Administrative Acceptance 

Cetl GovernmMem
 

Measurement of the acceptance of the GOE to undertake necessary institutional change has beenpreviously linked theto issuance of a presidential degree. Administrative acceptance bycurrently involved ministries and authorities such as NOPWASD remains to be demonstrated andessentially the same score has been assigned to all locations. 

Governorate nnd uhrte
doa 


Recognition and actions by the governor and local officials to undertake necessary institutionalchanges are major factors in achieving success of new water and wastewater projects. In some
locations, officials have already taken action to effect administrative changes. For this item,
highest levels of local initiative have been assigned the higher scores.
 

Social Acceptance 

Cultural Accetance 

Water and sanitation systems that build upon culturally acceptable technologies already beingused within the community or in the country have a much better chance of being adopted, fullyutilized, and sustained. Radical approaches oftenare met with skepticism and a lack ofenthusiasm. In order to select technologies based on perceived community needs planners mustprovide consumers with a clear understanding of the interventions being implemented. Thoselocations where community leaders have demonstrated the importance in projects being social 
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sound have been givenihe higher score. 

Community Involvement 

Since local operation and maintenance is often the key to sustainability and to the appropriatenessof the technology selected, members of the community should be involved in making technicaldecisions. Convenience is often the most significant factor governing community interest in andthe use of new facilities. As an example, it is often more important to most users to have awater supply nearby than to have clean water. Locations where community participation hasbeen demonstrated in interventions in other sectors have been given a higher score. 

Technical Merit 

A2_romriateness of Proosed Technology 

In considering water and wastewater treatment interventions, the technical approach has beento select the most appropriate level of treatment using the most processes. These will afford thegreatest chance for long-term reliable operations and will require the lowest level of institutionalsupport. Efforts have been made to keep the level of treatment technology as simple aspossible.to a minimum. Recommendations for the construction of new facilities have beentreated as more complex than those based on the rehabilitation of existing facilities. 

Recommendations for distribution and collection system improvements are based, as much aspossible, on a low maintenance/easy operation approach. For a technology to be suitable foruse in a particular location, it should be conceptually and physically within the capabilities ofthose responsible for the operation and repair.. Interventions which offer the simplest technology
have been given the higher score. 

Ability to ObtainOuality of Design and Construction 

In Egypt, poor engineering practices and low-quality construction are more common problemsthan overly complicated technologies. Many systems are poorly, and sometimes incorrectlydesigned, reflecting fundamental misunderstandings uf basic engineering principles. In part, t' isis the caused by a lack practical skills and experience. On the construction side, failure to buildaccording to design specifications, poor quality materials, and inadeouae supervision arecommonplace. Those locations where the local authorities have demonstrated the greater interestin'upgrading the level of design and construction, and have an appreciation of the value to beachieved by the rehabilitation of existing facilities have been given the higher scores. 

Environmental Impact 

At each location, the recommended intervention(s) impact on the environment. Environmental 
issues which arise from technological factors (increased power consumption or use of dangerous 
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processes or chemicals), product disposal (sludges and wastewater effluent), and constructioneffects must be aiessed against short and long term environmental impacts on marine andterrestrial ecosystems, air quality, public health, land use, transportation/traffic, antiquities, andlocal economics. In this assessment, each of these topics (and the level of mitigation) is assumedto be of equal importance. For a particular location, interventions which generally represent thelowest overall negative environmental impact have been given the higher score. 
Fminancial and Economic Considerations 

Ability to Recover Recurrent Costs 

The capital costs of the proposed facilities will be a major factor in determining the number andsize of interventions that can be undertaken under the secondary cities project. The assessmentused in this comparison is based on the principle that the utility achieverecovery for recurrent costs. 100 percent costThose locations that demonstrate a greater ability to achieve costrecovery are given the higher score. 

Economic Rate ofReurnl 

Although the economic analysis showed that the economic rateapproximately 12 to 18 percent in Mahalla El 
of return ranged from

Kobra, Mansoura, Nuweiba, and Sharm ElSheikh, and down to a negative return in Isna and the Aswan Group, the present economic valueof each project was adequate to cover the costs of operation and maintenance.therefore applied to Isna, Aswan Group, and Armant, an 
Low scores were 

intermediate score to Luxor, and thehighest scores to Mansoura, Mahalla El Kobra, Nuweiba, and Sharm El Sheikh; based on therelative economic rate of return for each location. 

The assessment of the potential for long term sustainability has been scored using the abovemeasurements and is tabulated in Table 9.7. The ranking of projects and their scores is asfollows: 

Rank LOCATION SCORE 
1 Mansoura 742 Mahalla El Kobra 733 Nuweiba 724 Luxor 715 Sharm El Sheikh 

. 6 Aswan Group 
71 
53

Armantw 518 Isna 51 
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TABLE 9.7 - EVALUATION OF PROPOSED SECONDARY CITIES LOCATIONS 
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9.7 Options for Implementation 

The estimated project budget for the secondary cities totals USS 200 million, excluding GOEcontributions for land, buildings, and other resources. Based on the relative ranking of theprojects as assessed in Section 9.6 various options for selection of the recommended projects tobe included in the project paper were considered. 
Option A would include all eight locations on the assumption that there was no limitation on theamount of funding available. The estimated total costs of the project would be $493 million,approximately 2.5 times greater than the proposed budget. 
Option B would include the highest priority projects to the extent that approximately $200million funding is available. This approach would provide improved water and wastewaterservices to the greatest number of people since Mansoura and Mahalla El Kobra are the twohighest ranked locations. However, there would not be adequate funds for any other projects,or to address the issue of long term sustainability in other settings in Egypt. 

Option C would be based on the exclusion of Mansoura and Mahalla El Kobra based on theirrelatively high costs, and would enable projects to proceed in most of the remaining locations.This approach would not address the sustainability issue in the delta where most of the peopleof Egypt live. 

Option D would not have locations selected based on the relative sustainability ranking alone butwould also be based on obtaining the most favorable geographic distribution and as close to theoverall budget as possible. The option would include one or more locations in each setting andwould have an approximate cost of $300 million. It would be the preferred option if adequatefunding is available. 

Option E is based 

considered if 

on a reduced level of sewerage coverage in some locations, and might be
funding cannot be
developed. 

extended to cover the full interventions that have beenReduced sewerage coverage would assume that some areas with water service wouldhave sewerage services staged, and require the extended use of vaults and hauling for five to tenyear. Reduced sewerage coverage would also result in lower water consumption in the areasnot served by conventional sewer systems. The locations that could be considered for thisreduced level of service would include the new areas of Luxor scheduled for sewerage, and theAswan Group of cities. The estimated cost after this reduction, assuming that the initialsewerage intervention would be reduced by 50 percent, is approximately $250 million. 
The location and costs of the projects included in the various options are shown in Table 9.8. 
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TABLE 9.8 - ESTIMATED COST FOR SELECTED OPTIONS 

TOTAL COST (S Million) 

LOCATION 

OPTIONS 

A B C D E 

l.Mansoura 109.7 109.7 109.7 109.7 

2.Mahaila 110.1 110.1 

3.Nuweiba 16.6 16.6 16.6 16.6 

4.Sharm 41.1 41.1 41.1 40.5 

5.Luxor 60.1 60.1 60.1 31.0 

6.Armant 37.7 37.7 

7.1sna 38.2 38.2 

8.Aswan Group 79.5 79.5 79.5 51.1 

TOTAL COST $493.0 $219.8 $273.2 $307.0 $248.9 



Chapter 10 

IMPLEMENTATION PROGRAM 

10.1 Construction Contractor 

10.1.1 Construction Contractor Competence 
The proposed interventions will require a level of construction capabilities and experience of thepotential contractors that is appropriate and has been demonstrated. This approach willmaximize the likelihood that the work will be done properly, will be of high quality, and thatthe construction schedule will be maintained. While the construction documents will be writtento require the best possible performance from each contractor, and provisions for residentengineering services during construction will promote high-quality construction. Expectationsfor acceptable work hinge on securing experienced, active contractors who understand how toget the work done, particularly in the installation of water and sewerage networks in areas ofhigh population density and narrow streets. 

There are many US contractors with demonstrated construction competence, experience, andfamiliarity with working conditions in Egypt, who would beconstruction work. capable of executing theHowever, the costs for construction performed by US contractors are,almost with out exception, significantly higher than similar types of work performed by localcontractors. Use of foreign labor, importation of construction plant and support, and USAIDsource and origin requirements all contribute to the cost differential. In an effort to keep costsdown, US contractors have often used local firms for the civil and other components of work;and the performance of local subcontractors has generally been acceptable. 

10.1.2 Fixed Amount Reimbursement Contractors 
In recent years, USAID has instituted a program toconstruction management skills, 

improve in-county construction andparticularly in the private sector.reimbursement (FAR) approach, Through a fixid-amount
 
USAID-funded design projects. 

USAID agreed to provide fir-ancial suT rt for construction of
 
a significant level 

In exchange, local governmental agencies commited to using
of private sector contractors; and improvements 
 in the technical andmanagement skills of participating contractors were promoted through training workshops for
technical and management staff, and through resident supervision by US construction engineers.
 
USAID's FAR program has been in operation in conjunction with the Greater Cairo WastewaterOrganization's program for rehabilitation and expansion of sewerage facilities on the West Bank.Since 1989 local contractors have been awarded 57 contracts worth more than LE 467 million.Over 40 contracts of have been completed having a cost of LE 356 million.contracts are scheiiuled to be completed by 1996. 

The remaining
The projects have been for the provision ofsewerage in the Embaba, Pyramids, Zenein, and outer village areas on the West Bank in Cairo. 
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Typically up to four public sector contractors and 10 private sector contractors have beenprequalified for the work. Work has included trunk sewers, street laterals, house connections,and small pump stations. The quality of construction has improved steadily and constructioncosts have been controlled. Adherence to construction schedules still requires improvement.In general, the program has been successful in raising the technical and management skills of
local con.iruction firms. 

10.1.3 Capacity of Local Contractors 

During the next three years there will be a total of 20 contracts to complete the currentlyprojected FAR program in Cairo. Since the estimated construction program for the SecondaryCities projects will not require work to commence until 1996 or later local construction firmsparticipating in the FAR program presently appear to have the capacity to undertake additional
work. 

Under the Secondary Cities projects, work will include a substantial component of wastewatersystems' rehabilitation and expansion; a total of approximatelyestimated for this portion of the work. 
LE 150 million has been

In addition, the projects will require a similar amountfor water systems' rehabilitation and expansion. Much of the water systems work is similar innature to the sewerage system work using similar types of locally-manufactured products. Theexperience which FAR-type contractors have demonstrated for sewerage systems work can bedirectly applied to the water systems work. Therefore, local FAR-type projects will totalapproximately LE 300 million. At an average FAR contract size of LE 5 toapproximately 30 to 60 FAR type contract packages could be expected. 
10 million, 

A total of 10 contractors working in the water and wastewater sector were contacted todetermine their capacity for construction throughout Egypt. This included 2 public sector firmsand 8 private sector contractors. Fifty percent of the firms had previously worked on FARcontracts for the Cairo Wastewater Project. The total current work load, projected work loadand work load capacity of the 10 firms is as follows: 

0 Contracts in hand LE 830 million 

* Additional work expected (in 3 years) LE 880 million 

* Total capacity based on equipment. 
resources, and senior staff LE 5 billion 

The survey of the contractors confirmed that these contractors working in the water andwaiewater sector would actively pursue the proposed Secondary Cities FAR-packaged contractseven though the projects will be outside the Cairo area. If it were necessary to utilizecontractors operating in specific areas, the FAR training program which proved to be effectiveat the start of the West Bank work could be reactivated to provide other contractors outside ofCairo with the basic training to perform on the FAR contracts. 
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In addition to water and sewerage systems' work components, local FAR-experienced contractorscould also be considered for other civil-type construction work; for example, construction ofwaste stabilization ponds and water storage tanks. When necessary, such asinstallation, with pond finertechnical assistance could be provided through contract provisions for a factoryinstallation representative. 
Some of the rehabilitation work, whether water or wastewater,contractors. However, the can also be performed by localdegree of consiruction schedule management required by anindividual project (or project subtasks), especially relating to minimizing disruptions to service,must be carefully considered on a case-by-case basis. 

10.1.4 Recommended Contractor Assignments 
Egyptian construction contracting firms have demonstrated the ability to successfully execute avariety of work using FAR procedures. The categories of work which have been executedsimilar to many of the work components expected are 
Cities project. to be required in the proposed SecondaryIt is assumed that US construction contracting firms with previous experiencein Egypt would be able to perform all the work categories. 
Table 10. 1 presents a summary of work categories and an evaluation of local FAR-experiencedfirms to successfully execute the work. 

10.2 &akain o t a 

The development of contract packages for the Secondary Cities projects must address what willbe attractive to prospective bidders, promote the best possible construction, and obtain the mostcompetitive prices. Contracts can be grouped, or "packaged",geographic basis. on either a technical or aEach approach is considered.
 
For the Secondary Cities, the ranking system, discussed in Chapter 9, provided the basis for
selection of projects which should be undertaken.projects, ranked The Mansoura and Mahalla El KobraI and 2, will utilize the bulk of available $200 million in funding. However,since both of these projects represent a reproducible model which would have wider applicationthroughout Egypt, one of these projects could be eliminated. The money released has beendistributed to achieve a suggested geographical distribution and a representative mix of projects. 

10.2.1 Technical Distribution 

Assuming that- counterpart components of water and wastewater systems can be consideredtechnicafly equivalent from a construction viewpoint, as
the proposed work cantechnically into the following general categories: 

be grouped 
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TABLE 10.1 SUMMARY OF WORK CATEGORIES AND ASSESSMENT OF LOCAL FIRMS 

Work Type of Cons-uction or Egyptian Firms Assesgnat of Egyptian FirmsCategory Assistance with FAR Abilities to Perform the Work 
e e.ce Satisfactory Lim td 

Water Distribution Piping/House x x

Systems Connecuons 

Pump Stations and Force 
XMains 

Rapid SandFiltron Plants X 
Storage Taks x X 

Wastewater Collection Piping/House X X
Systems Connections
 

Lift Substations and Force 
 X XMains 

Pump Stations and Force 
X 

Mains 

Stabilization Ponds X 
Activated Sludge Plants 

X 
Effluent Disposal Systems X
 

Genera Hydraulic Analyses _X
 

LeakMge Detection Proram X 

System Operations Plans X 

Water Meer Repairs X 

Techmcal Assistance x 

* Pipeline Work - water lines and sewers, both new and rehabilitation

•* Pump Station Work - including force mains
* Treatment Plant Work - water and wastewater. including storage tanks and incidental

buildings
 
.* Technical Assistance - hydraulic analyses, 
 leakage detection programs, systems

operations plans, operations and maintenance assistance 
From the cost information and project ranking presented in Chapter 9, the potential project costsassociated with the technical categories are shown inTable 10.2. 
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TABLE 10.2 SUTMMARY OF PROJECT COSTS BY TECHNICAL GROUPING 

Technical Category Total Cost for Percent Total Cost for Percent 
All Projects, of Total Recommendedmillion LE of TotalCost Projects, million LE Cast 

Pipeline Work 333.7 35.8 276.2 46.3Pump Station Work 69.2 7.4 53.7 9.0 
Treatment Plant 490.0 52.6 234.5 39.3 

Work
 
Technical Assistance 
 38.7 4.2 32.3 5.4 

TOTALS 931.6 100.0 596.7 100.0 
Note 1: Assumes at work performed at local rates: no US contractor involvement 

Each of these grouping requires different, specific capabilities and experience.contractors will be competent in all phases. 
Of course, some

Grouping the work technicallycontractors to focus on the types of work for which they are most qualified. 
will enable 

This approach alsoallows local contractors with FAR experience to bid on work for which they have demonstrated 
ability. 

10.2.2 Geographic Distribution 

Because of the wide geographic spread of the work throughout Egypt, it will be practical to 
group work packages geographically. The work could be divided as follows: 
" The Delta Cities - Mansoura and Mahalla El Kobra" The Eastern Coastal Cities - Nuweiba and Sharm El Sheikh* The Luxor Group - Luxor, Armant and Isna
* 
 The Aswan Group - Kom Ombo, Darawo and Nasr City 

From the cost information and project ranking presented in Chapter 9, the potential project costsassociated with the geographical division is shown in Table 10.3. Work performed in a singlegeographic area by aadministration, single contractor will increase accountability,reduce contractor interferences, reduce contract
economies of scale. 

and will encourage competitive prices through 

10.5
 



TABLE 10.3 SUMMARY OF PROJECT COSTS BY GEOGRAPHIC DIVISION 

Geog rphk Division Total Cost for All Percaut Total Cost for Recommended Percent
Projects, million LE' of Total Projects, minion LE' of TotalCost 

Cost 

Delta Cities 382.0 41.0 196.0 32.8 
EAstern CoastaJ Cities 116.3 12.5 116.3 19.5 

Luxor Group 
 261.4 28.1 112.5 18.9 
Aswan Group 171.9 18 e 171.9 28.8 

TOTALS 931.6 100.0 596.7
 

Note 1: Assumes al!work performed at local rates, no US contractor involvement. 

10.2.3 Construction Staging 

The work has been priced assuming that the entire project will be constructed at the same time.This approach has been taken because of the relatively short design horizon. However, sincethe total costs of construction cannot be met by the available $200 million in USAID funds, itmay be prudent to consider phased construction of specific facilities, thereby freeing up moneyfor other projects. These decisions involve a significant level of non-technical factors. 

Projects which could be technically staged include piping systems and treatment plants. Pumpstations and force work and technical assistance do not always lend themselves to staging.level of staging often may be arbitrary; the extent to which wastewater treatment 
The 

could beprovided may be based on the amount of funding available, and technically logical cut-off pointis determined based on funding limitations. In addition, the relationship between water andwastewater projects must be acknowledged, and the goal of coordinating adequate wastewatercapacity with water system delivery must be maintained. 

10.2.4 Proposed Contract Packages 

Integrating the information from Chapter 9 and the recommendations on contracting assignmentsdiscussed in this chapter. a proposed distribution of contract packages is summarized in Tables10.4 through 10.7. US contractor costs are assumed to be approximately 1.6' times local costs.Scenario *D" of Chapter 9. which integrates projects diverse in both technical scope andgeographic distribution, has been used as the basis for developing the tables. 

The 00efMICin tor. mm ei Ioal cas w cam forworo bepeuadmsa c-aMwMINI Of AcCVmmai n by a U.. wu bud as a csmmod sotMid rAnbu PIA. The wpomm cae o( @300 W k wwwu qmmay $12 .a 399. w mw paw 'auby a USAID famw emta1w Eacsw4 do cam ,01994 caoeflay 116 i etl r a ua 1.6hiiwisr 111 s e6atoemw Mmew camefar comauco aoa sinwty Egypum emuacs. 
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TABLE 10.4 

CONSTRUCTION CONTRACT BREAKDOWN FOR 

MANSOURA
 
SITE WVRKPACKAGES TOTAL

CONTRACTS TOTAL VALUE, millionsUS EGYPTIAN COMMENTS 
MANSOURA Hydraulic Analysis; Leakage 

Detction Program 
$1.3 Regional and local; part 

of national contract 

Water Treatment Improvements 
$48.0 New water treatment plant; 

rehab existing plant 

Rehab Compact Units 
LE 2.0 Could combine w/ water treatment 

plant contract 
Water System Improvements 4 LE 19.5 	 Regional and local; incl meter 

repair/faclity; uses FAR contractors; 
could combine w/ water work 

Systems Operations Plans 1 $1.0 Water and wastewater systems; 
part of national contract 

Wastewater Treatment 1 $16.5 New Talkha plant; technicalImprovements 
assistance for Mansoura/ralkha 

Wasewater System Improvements 7 	 - LE 35.5 Mansoura and Talkha; uses 

FAR contractors 

TOTALS 16 66.8 LE 7.0 



TABLE 10.5 

CONSTRUCTION CONTRACT BREAKDOWN FORNUWEIBA/SHARM EL SHEIKH 

SITE 

NUWEIBA/ 
SHARM EL 

SHEIKH 

WORK PACKAGES 

Hydraulic Analysis; Leakage 
Detection Program 

Water Supply Improvements 

TOTALCONTRACTS 

1 

TOTAL VALUE, millionsUS EGYPTIAN 

$0.5 -

$5.3 -

$24.0 -

Systems Operations Plans 1 $2.0 -

Water System Improvements 5 - LE 9.7 

LE 14.2 

Wastewater System Improvements 6 LE 143 

LE 13.4 

TOTALS 14 $31.8 LE51.6 

COMMENTS 

Nuweiba and Sharm; part 
of national contract 

Nuweiba: wells, pump station. 

transmission pipe; storage tank

Sharm: transmission pipe;
 
well pumps
 

Nuweiba and Sharm; water 
and wastewater systems; part 
of national contract 

Nuweiba: 2 FAR contractors; incl 

meter repairs/facility
Sharm: 3 FAR contractors; incl 
meter repairs/facility; storage 

Nuweiba: I contractor for both 
ponds; 2 FAR contractors for pipes
Sharm: 1 contractor for pond; 
2 FAR contractors for pump
stationflorce main and pipes 



TABLE 10.6 

CONSTRUCTION CONTRACT BREAKDOWN FOR 

LUXOR 
TOTAL TOTAL VALUE millionsSITE WORKPACKA GES CONTRACTS US EGYPTIAN 

LUXOR Hydraulic Analysis; Leakage 1 $1.0 -
Delction Program 

Waler System Improvements 5 - LE 27.0 

Systems Operations Plans 1 $1.0 

Wastewater Treatment Improvments 1 $29.5 -

Wastewater System Improvements 4 - LE 19.0 

TOTALS 12 $31.5 LE 46.0 

COMMENTS 

Regional and local systems; 
part of national contract 

Regional and local systems; 

incl meter repair/facility; 
uses FAR contractors 

Water and wastewater systems; 
part of national contract 

Rehab existing plant; new pump 

stationjtorce main; technical
assistance; new ponds; effluent 
disposal system 

Inc lift stations, sewerage; uses 

FAR contractors 



TABLE 10.7
 

CONSTRUCTION CONTRACT BREAKDOWN FOR
 

KOM OMBO/DARAWO/NASR CITY 

SITE WORKPACKAGES 

TOTAL 

CONTR4CTS 

TOTAL VALUE, millions 

_US EGYPTIAN COMMENTS 
KOM OMBO lHydraulic Analysis; Leakage
DARAW O440 Detection Program 

NASR CITY 

1 $1.9 - Regional and local; part 
of national contract 

Water Treatment Improvements 1 $14.1 - Rehab/expand Kom Ombo Plant; 
rehab Darawo Plant; water 
storage InNasr City 

Systems Operations Plans 

Water System Improvements 

1 

7 

$3.0 

-

-

LE 34.3 

Water and wastewater systems; 
part of national contract 

Regional and local; 1 contract 

for regional. 6 contracts for 
local; uses FAR contracts 

Wastewater Treatment Improvement. 
(Korn Onto. Darawo) 

$17.8 Ponds for Kom Onto. Darawo; md 
pump stations/force mains 

Wastewater Treatment Improvement, 
(Nasr City) 

LE 11.0 Pond for Nasr City; md 
pump station/force main 

Wastewater System Improvements 
- E 54.7 Uses FAR contractors 

TOTALS 23 $36.8 LE 100.0 



10.3 

As indicated in Tables 10.4 through 10.7, the US contracts packages are sufficiently large toattract the interest of potential bidders. The packages arecontractor mobilization also large enough to justify USto these sites. 
contracts will 

The table also indicates that approximately 51 localbe required, 47 of which will be for FAR-type water and sewerage work.Compared with information in section 10. 1, this level of activity does not appear to be outsideof the contractors' capacity to perform the work. In developing FAR contract packages, anaverage value of LE 5 million has been assumed for each contract. 
In addition, separate contracts 
analyses/leakage detection 

to provide services nationally are recommended for hydraulicprograms and for systems operations plans. This approach willpromote consistency in information and document development. Assessments of the watersystems, which must commence as soon as possible, can move forward without being connectedto a larger design contract. The contract for development of systems operations plans shouldalso include the necessary technical training during start-up and andocument development would 
initial period of operations;be coordinated with the operations and maintenance manualswhich will be developed by the construction contractors. 

Construction Schedules 

10.3. 1 Individual Contract Packages 

Preliminary execution schedules have been developed for all projects planned at each particularlocation. These schedules have been based on the work components shown in tables in Chapter
4 for each location and on the detailed subproject descriptions presented in the technical annex.
 
Schedules for execution of the individual contract packages have been baseddesign/bid/build approach. on a traditionalThis strategy will allow the project to develop in stages, each ofwhich will be self-contained. Fulfillment of the pre-conditions sought by USAIDsubsequent stages to proceed. will permitShould all pre-conditions be met by the time the project is readyto proceed, consideraton of alterative contracting strategies, such as design/build, could be

considered.
 

Preliminary design will be taken to approximately 30 percent; final design documents will thenbe completed. Each schedule covers the preliminary design, final design, contractor selection,construction and post-construcdon phases. Reasonable levels of effort for performance of taskshas been assumed. Schedules also assume that land acquisition, rights-of-way permissions andpower availability will be ready when required. The individual contract package schedules forMansoura, Nuweiba/Sham El Sheikh. Luxor and the Aswan cities are presented in Figures 10.1
through 10.4. 
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10.3.2 Consolidated Program Schedule 

The individual contract package schedules have been compiled to produce a consolidated projectschedule for each particular location. Individual schedules have been aligned, whereappropriate, to reflect the relationships between contracts; for example, the wastewater treatmentfacilities must be substantially complete and operable before the collection system, specificallythe house connections can be made. 

The consolidated program schedule integrates the four consolidated project schedules for theSecondary Cities 	 program. Program schedule activities include selectiondesigner/program manager; the hydraulic analyses/leakage detection program, including
of the 

contractor selection; preliminary design; construction contractor prequalification; final design;construction contractor selection; resident engineering services; construction schedules; systemsoperations plan activities, including contractor selection; and final c)mpletion. Figure 10.5presents the consolidated program schedule. 

10.4 Propram/ConszructionManaement 

10.4.1 Extent 	of Services 

As indicated in Chapter 10.3.2, the Secondary Cities program must be guided throughout itsduration to ensure satisfactory completion of all the projects. The program/construction managerwill monitor the overal! execution program. In addition, the program/construction manager will
perform the following tasks:
 

, 
0 	

Provide overall project management

Assist in selection of hydraulic analyses/leakage detection contractor
0 Coordinate hydraulic analyses/rakage detection program* Provide preliminary and final design services
* 
 Assist 	in construction contractor pre-qualification

• Assist in construction contractor selection
0 Provide resident engineering services
• Coordinate and provide construction management services* Assist in selection of systems operations plans contractor0 Coordinate O/M manual development, systems operations plans and training programs* Assist 	in final project close-out 
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FIGURE 10.5
 

CONSOLIDATED SCHEDULE
 

GENERAL ACTIVITY 
 (1) 1995 1996 F 1997 1998 1999 200 0 

Select Program Manager 

Hydraulic Anayses/Leakage Program
 

Conduct Environmental Assessment
 

Preliminary Design (2.3)
 

Final Design (2)
 

Prequalification Construction Contracts
 

Select Construction Contractors
 

Construction/CM 
and it services
 

Post-Construction/O&M and Training
 

Close Out 

1. Actual schedule details will be more comprehensive and will be determined once USAID has selected projects to be taken forward.2. Assume Mansoura/Talkha WWTP WWTP as a baseline schedule.3. Design of water distribution systems will begin when hydraulic/leakage programs are completed. 



Chapter 11 

SOLD WASTE MANAGEMENT CONSIDERATIONS 

11.1 Identification of Issues 
Poor solid waste management practices can havewastewater detrimental impactsservices, in addition on water andto the creating of serious environmental fromconcernsinadequate disposal facilities and procedures. In Egyptian cities where there is not a regularsolid waste collection service, people tend to dispose of their waste materials at the mostcoanvient location. In many instances this can be the manholes in the sewerage systemcreating problems of blockage, reduced capacity, and the flooding of streets with sewage.The dumping of solid waste in open dump sites can also lead to contaminationgroundwater and reduce sources of potable water service in areas not adequately served bypiped water service. 

Very little is being done in 

of the 

the cities under review fromdisposal. the standpoint of solid wasteIn most instances the practice is unplanned scattered solid waste dumping sitessurrounding the cities and tourist villages, with virtually no control.environmental and nuisance conditions that result could be eliminated with the provision ofimproved collection services and the provision of sanitary landfills. 

The unsatisfactorv 

The following sections describe the existing conditions in the three geographical settings forthe cities being evaluated, followed by recommendations and suggested actions. The threecategories are as follows: 

Cities located on the coast of the Red Sea or the Gulf of Aqaba including the touristic resortssuch as Sharm el Sheikh. Nuweiba. and Hurghada. This category is considered to have thehighest priority for action based on the possibility of negative impact on tourism. 

Cities located in the Nile delta including Mahalla el Kobra, and Mansoura.
 
Nile Valley Cities
 

Cities located in upper Egypt along the Nile Rivcr including Luxor, Kom Ombo, Armant,Isan, Darawo, and Nasr City. 

11.2 Summary of Present Conditions 

11.2.1 Touristic Resorts 

The following characteristics are common to these locations as regards solidto waste
practices: 

.1.
 



0 The locations are usually divided into two main areas, one residential, and the 
touristic villages and hotels. 

* Most of those who live in the residential area are employed in the hotels and 
resorts, or the related service establishments. 

0 A significant portion of the residential population have come from other 
governorates throughout Egypt. 

• The wastes for the touristic areas are significantly different in quantities andcomposition dun waste from the residential areas. 

0 There are not formal programs for solid waste disposal, however, there aresome informal activities for sorting of wastes and dealers for the salvagedcomponents. The process of waste sorting is made in desert areas or themountains in and around the touristic areas. The concentration of wastesorting activities is with the waste generated at the touristic resorts and hotels.The rest of the waste is either left in uncontrolled open dumps or burned in 
open areas. 

* It is assumed that the financial capability of the touristic villages and hotelsis such that environmentally sound waste collection and disposal facilitiescould be supported. There have been informal discussions among the ownersand managers of the hotels and villages, however, a well planned programfor collection and disposal remains to be adopted and implemented. 

Sharm El Sheikh 

Sharm El Sheikh as an example of a touristic resort city, and the following informationdescribes the existing situation in detail. The following flow diagram represents the splidwaste system in Sharm El Sheikh. 
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bource ot Waste 

TouEa villagwws 6.Bdpowr iIc' Zjo 

Waste Collection Waste Disposal 
(out of ord@" 

Retialm 
MaraetshThePort 

sae 

Care Contractors 
Public Dump Site 

Diving &Spok e angCompany ro o becond tr 
d te s (by individuals) ma l 
EHo a Lx5sRaiing 

• getsa(byBedouns) 

perdAy.Tis ra isr vice by AREServcs. 

aoities lub Generate about 3 tons ofwaste per day, mostly from kitchens.hoesand tourisic villages make an effort to keep waste in cool 
The 

delay the decomposition of the organic matter. 
room before collection totrucks. Waste is collected by individuals using mall 

Re.sidentia A -rC: Located approximately 15 to 20 kmns from the villages. Streets are 
equipped with m3 dust bins. The residential area generrtes almost 1.5 tons of solid wastesday.per This area is scerviced by CARE Services.DiipCu: This club provides many srvices to divers and those who arc interested in sea 
activities.CARE Services.The club generates abproximatcly 0.3 tons of waste per daythd it is collected by 
HOia: The hospital has 14 beds and about 70'outpatients per day. It generates only fourkilograms of hospital and hazardous waste per day. TheC hospital does not have anincinerator. Wtts are collected by CARE Services. 

Maket The market is located in the downtown city area and generates almost I ton ofwastes per day. It is collected by CARE Services. 
] LE: The port generates about 0.5 tons of waste similar to the waste of the touristicvillages. The waste is generated from the ships using the port facilities. Collection is 
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provided by CARE Services.
 

,, ,,v: 
 Because of the major construction activities with many new buildings, extension ofthe residential area, new touristic villages, the compositionconstruction wastes. of street wastes is primarilyThis presents are problem for collection and disposal. 
M: The MIF has a camp that generates almost 0.5 tons of wastes per day. similar to thewaste of the touristic villages. It is collected by CAE Services. The wastes are disposedof in a separate sanitary landfill. 

Ai= : The waste from the airport is collected by Tiba Services. The amount is about 0.25tons per day, primarily kitchen wastes. 
All of the above wastes, except for the MIF, are discharged at an uncontrolled dump site 10km from ine city. The organic material is fed to goats, and there is sorting of materials suchas bottles, paper, boxes, and plastic. The remaining material is left in anone time there was an incinerator available. open dump. AtIt is not operable and is consideredexpensive to operate if it couid be placed into operauon. 

to be too 

The principal problems with the current situation at Sharm El Sheikh are as follows: 
" Material being transported by the private carers is not covered and spillage and loss 

occur during transport 
" The amount of solid waste 

population is greater that the amount 
being generated by the rapidly increasing residentialto be collected under the contract with CARE

Services 

" The rapid pace of construction generates an extremely large amount of solid wastesstored on the streets ana open lots 

* Hospital wastes are mixed with other wastes
 
* 
 There is a lack of plan and budget for the installation and operation of a properlydesigned sanitary lanafill. 
Information regarding the composition of the average household waste, expressed inpercentages, isas follows: orEanic matter 65. 1. paper b.9. plastics 9.3, metals 3.1. rags 1.1,
and -glass 14.5.
 

11.2.2 Delta Cities 

This category includes Mahala El Kobra and Mansoura.conditions as to waste two cities that have almost the samecollecuon and
composition disposal. Similar characteristics include:includes a wastelarge percentage of organic material,organization involved in collection and disposal, 

the city is the principal
there is no formal waste disposal facility,however, there are informal waste sorting and marketing activities. 
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Mahalla El Kobra-as an example of a city in the delta. 

Mahalla El Kobra, located in Gharbiya governorate, is one of the largest cities in the delta.It consists of two urban kisms and one rural markaz with populations of approximately174,000; 185,000; and 383,000 respectively. These populations generate daily householdwaste of approximately 87, 93, and 197 tons per day respectively. The following is thetypical solid waste management diagram for Mahaia El Kobra: 

Source of Waste Waste Collection Waste Disposal 

Households
 

_ __ The Public 
Stmets;Municipality 

Dump Informal 
i Markets site (Activities-Sorting 

Shops Norksh 0 3 -
Institutions 

PrivateHotels and Restaurants 
All sources of waste generation are 

-

served either by the municipality or a few private carriersserving hotels and restaurants. The waste is dumped in an uncontrolled manner at a public

site located between Mahalla and Tanta.
 

This dump site did at one time have incinerators It is reported that the nature of the solidwastes is significantly different than that for which the incinerators were designed. Theinappropriate design, lack of operaing capability, lack of funds, and other bureaucraticproblems has resulted in the non-operation of the incinerators.The existing dump site is nothing but an open area for waste dumping with all of the inherentenvironmental problems associated with flies, rats. odors, smoke for ignition of dried organicmaterial. There are waste sorters and dealers of sorted material. Major problems are as 
follows: 

* The current system of solid waste collection is ineffective. The system does notcover the entire area due to the lack of inadequate funds, human resources, and 
equipment. 
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0 Due to the inefficiency of the system, people tend to dump waste on vacant lots, 

street comers, open areas, and into sewerage system manholes. 

0 A satisfactory method of disposal does not exist 
The following is the average composition of the household wastes from Mahalla El Kobra,expressed in percentages: organic 70, paper 12, plastics 2.5, metals 1.8, bones 0.5, rags2.7, glass 1.5. 

11.2.3 Upper Egypt Cities 
This category includes Kom Ombo, Isna, Armant, Luxor, Darawo, and Nasr City. Thesecities have similar features regarding life style and waste management systems. Other thanin Luxor. the degree of infrastructure in these urbanizeddelta. areas is not as advanced as in theThis applies to roads. water, sanitation, electricity and similar services. The degreeof public awareness concerning environmental issues is low compared to those who are livingin Cairo or Alexandria. These cities are some distance from the main centers of industrywhere there are extensive enterprises and systems for the handling of waste components byone way or another.The rate of unemployment is higher than in delta cities. Waste collection is done entirelyby the municipality. Waste material is dumped at uncontrolledsur'ounding the cities. sites in the desert areaThere is some sorting at the dump and the site of dust bins for paper,plastic, glass, and metal. 

ISNA 

Isna is a large markaz in Qena Governorate and is located on the border between Qena andAswan Governorates. As a rural markaz. the urban population is 43,000 while the ruralpopulation is 180,000. It is estimated that 10,000 are employed in the urban areas, and45,000 are employed in the rural areas, representingbeing employed. a total of 25 percent of the populationThe majority of the labor in urban area is concentrated in agriculture, tradeand public services.
 

The amount of waste generated is-approximately 0.5 kg/capitaday in the urban areas,
0.3 kglcapita/day in the rural andareas. It is estimated that about 22 tons of solid wastegenerated in the urban areas and about 60 tons per day in the rural areas. 
is 

The waste management system of Isna is very simply shown on the following flow chart: 
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The composition of the waste in Isna. expressed as percentages, is as follows: organic matter65. paper 15, glass 1, plastics 8, metals I, sand and dust 10. 

The main problems in the case of Isna are: 

" The rate of waste collection is very low compared to the total waste generated,
resulting in large accumulations of solid wastes on the streets and in vacant lots. 

" The uncontrolled open dumping creates environmental problems as previously
described. 

11.3 Proposed Action Plan 

11.3.1 Sharm El Sheikh (typical for resort cities) 

The following recommended actions are presented with the objective of achieving anenvironmental sound and financial viable program for solid waste collection and disposal inSharm El .imikh: 

* It is proposed that the community of hotel and touristic village owners participate infinancially supporting a city program for the provision of adequate collection facilitiesincluding dust bins. tools, and equipment. 

" Provisions should be made to maximize the resource recovery potential of waste bymarketifig recyclable materials. Consideration should also be given to the potentialof separating waste materials at the source to promote recycling, conserve resources.and reduce waste disposal costs. 

* Encourage the start of a public relations program to encourage the use of recyclingmeasures. Such a program to be supported by public organizatioits including the
youth of the city. 
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 Raise the fees levied by the municipality, particularly for the touristic villages andhotels, in order to cover the operating and maintenance costs for solid wastes
collection and disposal. 

* Construction of a sanitary landfill and the provision of equipment for properoperation. The landfill site should be fenced and equipped with a weigh bridge tocontrol access and to record the amount of waste delivered to the site. A maintenancegarage to service vehicles and equipment should be provided. The estimated cost ofsuch a facility with equipment is estimated to be $500,000. The annual cost foroperation and maintenance is estimated to be $50,000. 

11.3.2 Mahalla El Kobra (Typical for delta cities) 

The following recommendations are presented for Mahalla El Kobra, and represent the typeof action program to be implemented in cities in the Nile delta. 

* It is recommended that the private sector be encouraged to provide the services forsolid waste collection serving households, institutions, hospitals, shops, workshops,hotels, and restaurants: while the municipality concentrate on the collection of street
Wastes. 

* Provisions should be made to maximize the resource recovery potential of waste bymarketing recyclable materials. Consideration should also be given to the potentialof separating waste materials at the source to promote recycling, conserve resources.
and reduce waste disposal costs. 

* The provision of a composting facility similar to the facilities now in operation inAlexandria, and Damietta. The estimated cost for construction and equipment isS7,000,000. The estimated annual operation and maintenance cost is estimated to be
$700,000.
 

11.3.3 Isna (Typical for upper Egypt cities) 

The following recommendations are presented for Isna and represent the type of actions 
required for other cities in upper Egypt. 
" It is proposed than NGO witha funding from an international donor or funding 

agency organize a program for the collection and sanitary disposal of solid wastes. 
* The use of a revolving fund to encourage the development of recycling business bythe unemployed. Establish marketa for the recovered materials such as plastic.

metal. paper, and-glass. 

* Provision of a sanitary landfill as proposed for Sharm El Sheikh. The estimated costfor construction and equipment is S1,000.000. with annual operation and maintenance 
cost of S100.000. 
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