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I. SUMMARY AND RECOMMENDATIONS

A. Project Title:

Provincial Cities Development (Water/Wastewater)

B. Project Number:

263-0161.3

C. Source of Funds:

Economic Support Fund

D. Total Project Amount: AID $110 million, GOE LE 57.4 m'il1ion ($68M)

AID

Original Project Authorization
Date of Grant Agreement
FY 81 obligation
FY 83 obligation
* Proposed FY 85 obligation
Proposed Additional Authorization, Phase II

GOE

Original Project Contribution
* Proposed FY 85 Contribution
Proposed Additional Contribution, Phase II

$75 mill ion
September 22, 1981
$20 million
$10 mill ion
$30 million
$35 million

LE 21 million ($25M)
LE 16 million ($19M)
LE20.4 million ($24.2M)

..

* MPIC requested that AID reduce its planned FY 85 obligation of $45
million to $30 million and, further, has agreed to contribute the
required local currency from the CIP Special Account.

E. Terms:

To GOE: entire amount as a Grant•
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F. Grantee:

Grant funds will be made available to the Implementing Agencies:
National Organization for Potable Water and Sanitary Drainage;
and to the Cities of Fayoum, Beni Suef and Minia.

G. Coordinating Agencies:

USAID/Cairo and the Ministry of Planning and International
Cooperation.

H. Implementing Agencies:

NOPWASD and the Governorates and Cities of Fayoum, Beni Suef and
Minia.

I. Life of Project:

10 years: PACD 8/31/91.

J. Project Goal:

To assist the GOE to provide for basic human needs, primarily
water and wastewater services, in their secondary cities. In
addition, by the use of the Governorates and Cities as
implementing agencies it is anticipated that this project will
assist the GOE achieve its objectives in financial and
administrative decentralization.

K. Project Purpose:

Purpose of the Project is to "improve and expand the water and
wastewater systems of Fayoum, Beni Suef and Minia. The
secondary purpose of the project is to improve the capacity of
the cities to plan, implement and maintain urban infrastructure
systems.

L. Environmental Soundness of .Project:

The findings and recommendations of the Environmental
Assessments have been fully incorporated into the present design
and the project is in compliance with the requirements of 22 CFR
16, AID Environmental Procedures.

•
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M. Project Summary

The Provincial Cities Development (PCD) project was authorized
in FY 81 as part of the Decentralization Sector Support
Program. The project was designed to assist the GOE achieve its
policy objective of economic and administrative

• decentralization. The Project consists of technical and capital
assistance for the design, construction and management of urban
infrastructure in Egypt1s secondary cities. Technical
Assistance was initiated in 1982 when AID entered into a direct
contract with Wilbur Smith and Associates. Small-scale capital
improvements have been concentrated in the water and wastewater
sectors of the capital cities of Fayoum, Beni Suef and Minia.
Medium-scale capital improvements in water and wastewater
systems are now needed so as to provide for basic human needs.
Project costs as estimated in 1980 have increased and additional
funds must be authorized in. order to achieve system improvements
envisioned in the original Project Paper.

N. Purpose of Project Paper Amendment

To present accomplishments, amend the project goal, clarify
project purpose and identify what remains to be done for
completing the core water and wastewater systems and for
upgrading the local capability to operate and maintain these
systems.

O. Recommendations:

1. USAID/Cairo recommends an FY 85 obligation of $30 million for
improving water and wastewater services during Phase I.

2. USAID/Cairo recommends increasing the LOP from $75 million to
$110 million. This increase will be used to fund the U.S.
dollar and some local currency costs for Phase II design,
construction, and advi sory services for water and wastewater
improvements in the cities of Fayoum, Beni Suef and Minia.
The GOE contribution for LOP will increase from LE 21 million
($25 million) to LE 57.4 million ($68 million).
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II. BACKGROUND

A. Project Development

2.01 The Provincial Cities Development (PCD) project was designed
to support the GOEls decentralization of authority to local
government levels. The objectives of the Local Government
System Law (Law 43 of 1979) were two-fold: a) to develop the
capacity of local governments so as to allow for the transfer
of centralized authority to local governments; and b) to
encourage local government units to solve problems locally.
In theory this legislation was to increase the authority of
local governments to make and implement decisions. The lack
of administrative capability at the local level as well as the
lack of financial and technical resources necessary to
implement municipal decisions impeded decentralization aims.

2.02 To address these constraints, the GOE in 1979 suggested that a
coordinated capital and technical assistance program be
developed for three capital cities of the Upper Egypt Regional
Planning Area. The Cities of Fayoum, Beni Suef and Minia were
chosen because of their development potential. Further, they
are fairly representative of Egyptian secondary cities in
terms of size and capacity of local government to plan and
implement development programs.

2.03 A feasibility study for PCD in 1980 found that local officials
were most interested in using capital resources for improving
municipal infrastructure, primarily water and wastewater
systems and streets. In 1981, AID authorized for PCD
obligations not to exceed $75 million in grant funds over a
five year period. The GOE agreed to contribute the local
currency equivalent of $25 million. These funds were to
finance technical and capital assistance for the design,
construction and management of urban infrastructure in the
secondary cities.

2.04 Technical Assistance is provided by a General Consultant,
Wilbur Smith and Associates, under a direct contract with
USAID. The Consultant was tasked with providing to the
cities:

a) conceptual water and wastewater system plans;
b) management advisory services;
c) training.
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Teams of Resident Advisors, one American and one Egyptian,
have been established in each city to provide day-to-day
technical assistance to governorate and municipal employees.

2.05 The infrastructure in place at the beginning of the project
was found to have been inadequately maintained and was
insufficient to meet expanding needs. Comprehensive systems
planning for infrastructure had not been undertaken by the
cities nor did they possess sufficient technical expertise to
execute such plans. The cities requested the development of
these plans (herein titled Master Plan) as a priority so as to
identify the technical and financial requirements necessary
for improving their systems.

2.06 While these plans were being developed, and to meet immediate
needs, top~priority subprojects were identified by the cities
and the Consultant for immediate GOE and USAID funding.
Approximately $13 million in USAID funds and $7 million in GOE
funds have been used to implement 250 subprojects, of which
30% are completed. Ninety percent of the financing for
top-priority subprojects has been used to improve water and
wastewater systems while the remaining 10% has been used for
street improvements, municipal equipment purchases and
training programs. Annex H lists current sUbprojects.

2.07 The Consultant completed draft preliminary Master Plans in
1984. The estimated cost of comprehensive water and
wastewater systems for the year 2000 for all three cities was
estimated at $315 million (using 198J costs). The Consultant
prepared a five-phase Implementation Plan which staged the
impl ementati on of the Master Pl an over a 15 year 'peri od.
Project officials approved these plans in May, 1984. They
requested that remaining project funds be obligated to
implement Phase I and that AID and MPIC be solicited for
additional funding for Phase II of the Implementation Plan.

2.08 This first Implementation Plan raised concerns that wastewater
treatment in Phase I was being addressed prior to wastewater
collection in Phase II. AID/W questioned the adequacy of cost
estimates which used 1983 costs and a presumed exchange rate
of $l=LE .90. Prior to additional obligation, therefore, the
NEAC requested that a PP Annex or Amendment be prepared by the
Mission "to address the following concerns:

•
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a) evidence of firm and adequate cost estimates and plans to
support them;

b) preparation of a detailed implementation plan which
addresses contracting and monitoring arrangements, evidence of
adequate management training support, and how USAID plans to
raise and resolve policy concerns with PCD cities."

2.09 The Implementation Plans identified capital improvements to
the wastewater treatment plants thereby requiring an
Environmental Assessment (EA) of the project (22 CFR 216) •
The Near East Bureau Environmental Coordinator led an AID/W
and Mission team that reviewed the Consultant's findings,
conducted Scoping Sessions with local and national
representatives, and identified potential environmental
issues. The fieldwork for the Assessment has been completed
and a final report is expected in May 1985.

2.10 Results of the Environmental Assessment necessitated
refinements to the Master Plans and the development of more
detail ed Impl ementation Pl ans. These revi sions primarily
reconfigured the staging of the construction, establishing a
precedence of wastewater collection and water treatment to
water distribution and wastewater treatment.

2.11 The revised Implementation Plan, which would meet year 2000
service needs in five phases, would require· approximately $461
million, using 1984 pricing and future escalations. The cost
of implementing the first two phases, referred to as the Basic
Service Implementation Plan, is estimated at $138 million.
This is in addition to the $40 million committed and disbursed
for top-priority subprojects and technical assistance to
date. The Basic Service Plan identifies for financing the
priority elements that address minimum basic needs of the
current populations. GOE project officials approved this Plan
in April 1985 and requested that USAID and the MPIC authorize
additional funds.

2.12 Phase I of the Implementation Plan identifies improvements
recommended for financing with remaining project funds of $70
million. Phase I would be self-contained and not contingent
upon further funding and construction. Phase II construction
would provide add-on improvements to Phase I elements, such as
additional water towers and streams for the water treatment
plants. Annex G illustrates the elements to be financed in
the Basic Service Implementation Plan.
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B. Progress to Date

2.16 During project design local officials stated that improvements
to the water and wastewater systems were of the highest
priority to their cities. Mechanisms for improving this
sector, however, were ill-defined prior to the introduction of
PCD. System plans did not exist, equipment had been
improperly maintained and become inoperative, financial and
technical resources were inadequate to address the expanding
needs of the cities, and procedures for correcting system
deficiencies were reactive rather than preventive. Although
local officials placed water and wastewater services as a high
priority, experience indicates that it was receiving
inadequate corrective attention.

2.17 After project authorization in September 1981, substantial
procedural and technical arrangements had to be established in
the cities in order to overcome a "quick-fix" mentality for
major system deficiencies. USAID and GOE funding of $25
million have been disbursed and the following accomplishments
have occured:

a. Technical Assistance initiated in cities using resident
advisors, one American and one Egyptian, to transfer
American technology and management practices;

b.Water and Wastewater Master Plans developed for
improvements through the year 2000;

c. Two hundred and fifty top-priority sUbprojects identified,
designed and are being implemented by the cities;

d. A two-phase Basic Service Implementation Plan to address
minimum basic needs for USAID and GOE financing was
approved by the GOE;

e. 26 training programs conducted for managerial, technical
and clerical personnel;

f. Policy dialogue initiated with local officials on issues
pertaining to tariffs, O&M requirements, and public
participation in water conservation.
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2.18 In general, the project has financed water and wastewater
improvements and technical assistance to the three provincia1
cities. The improvements have been of a small-scale nature,
primarily pipe replacements, road repairs, and equipment
purchases. Implementing improvements of this size and nature
has provided the opportunity for the cities to improve their
capability to design, construct and manage urban
infrastructure. In addition, the cities have increased their
use 0 f 1eca1 consu1tants and contractors, strengtheni ng the
private sector's capability to design and construct
infrastructure. In this manner, cooperation between the
public and private sectors has increased.

2.19 These improvements to local procedures have strengthened
municipal departments, including Infrastructure, Engineering,
Legal and Procurement. Overall, these procedural changes have
improved administrative practices relating to organization,
planning, and financial management.

2.20 The project has effected an increased involvement of the Local
Councils in the management of the cities. The three cities
now have special Technical Committees which review designs,
contract awards, and contractor performance and advise the
Local Councils. The Resident Advisors have assisted Local
Councils in understanding the technical requirements of the
water and wastewater systems.

2.21 The project also has fostered cooperation between central
government and local government officials. The Project
Steering Committee is the senior level GOE implementing
organization for PCD. It is composed of representatives from
NOPWASD, Ministry of Finance, Ministry of Local Government,
Ministry of Planning, and Governorate and Municipal
officials. These officials routinely meet to discuss
implementation issues and financing problems.
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III. PROJECT DESCRIPTION

A. Amended Project Goal and Purpose

3.01 The original goal of PCD was to assist the GOE achieve its
policy objective of economic and administrative
decentralization. Expected measures of goal achievement
included a significant increase of governorate-controlled
budget allocations for capital investments, a significant
increase in the amount of grants to the governorates for
capital investments, and a significant increase in
locally-raised and retained funds for public services. Such
budget allocations have not occured; to the contrary, capital
investments from the central government to the governorates
for water and wastewater activities have been reduced in
anticipation of capital improvements financed by PCD.

3.02 The original project design, in terms of its broad
institutional goals, its time frame, and the range of
infrastructure it considered, was overly ambitious.
Consequently,. in the course of implementation the Projectls
scope has narrowed and resulted in the current focus on
planning and implementing water and wastewater systems.
Project officials have actively pursued this narrowing of
scope in order to direct GOE bUdget allocations to other
sectors of the cities.

3.03 The amended project goal is to assist the GOE to provide for
basic human needs in their secondary cities. In addition, by
the use of the Governorates and cities as implementing
agencies it is anticipated that this project will assist the
GOE achieve its objectives in financial and administrative
decentralization. PCD responds to the GOEls current
initiatives by assisting the cities to provide basic human
services.

3.04 The original project purpose, that is lito improve and expand
the growing institutional capacity of the three governorates
and their capital cities specifically to identify, plan for,
bUdget, finance, design, construct, and maintain urban
infrastructure and services at the municipal staff 1evel,1I
must be clarified so as to focus project efforts on improving
water and wastewater services in the provincial cities. .
Purpose of the project, therefore, is to improve and expand
the water and wastewater systems and to continue assisting the
cities in planning, bUdgeting, constructing and maintaining
urban infrastructure.
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3.05 The PCD project will remain a mix of capital assistance and
capacity-building components but its emphasis will be the
implementation of portions of the Master Plans. Secondarily,
assistance will be given to the cities for operating,
maintaining and managing water and wastewater systems. An
operations assistance program and additional training programs
have been incorporated into both phases of the project.
Further improvements of local capability to design, construct
and manage urban systems is anticipated by the cities'
implementation of subprojects.

An amended logical framework is provided at Annex D.

B. Master Plans

3.06 In cooperation with the cities, the general consultant
developed preliminary Master Plans in 1983, and revised them
in 1984. The estimated total project costs to improve and
expand water and wastewater services for the year 2000 are
$461 million. This cost far exceeds the authorized project
funds of $100 million. The magnitude of these costs means
that the full systems that were envi si oned in tt:le Sabbour
feasibility study and the Project Paper, which included
improved water and wastewater treatment and full distribution
and collection, can no longer be provided with authorized
funds •.

3.07 The Master Plans determined that-the level of services in each
city varied. The Project Steering Conmittee authorized the
Consultant to prepare Implementation Plans that would equalize
levels of service as much as possible. To this end project
funding was to be allocated to the cities in the following
proportions:

43~ to Fayoum
29% to Beni Suef
28% to Minia

C. Basic Service Implementation Plan

3.08 The general consultant developed a five-phase Implementation
Plan which staged the implementation of the Master Plan over a
15-year period. Local officials worked with the Consultant
and AID officials to develop a Basic Service Implementation
Plan that would provide improved services to their current
residents. This Plan, its costs sununarized in table 3.08 and
its components detailed in Annex Gand AnnexN, Technical
Annex, consists of two phases: Phase I, with an anticipated

•

•
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TABLE 3.08
BASIC SERVICE IMPLEMENTATION P~AN

Illustrative Cost SUlmary
1000,0001

Capital Costs

PHASE I
FX LE

PHASE II
FX LE FX

TOTAL
LE

-------------------- . -------------------- . --------------------. .
14.6 28.4 9.5 26.9 24.1 55.3

4.3 0.9 3.4 0.6 7.7 1.5

4.2 3.9 11.8 4.8 16.0 8.7

2.1 4.4 1.5 3.0 3.6 7.4

Water

Wastewater
-------------------- ..
Sub-Total

o&MAssistance

A~ E I Consultants

Contingency

9.8

4.8

16.6

11.e

8.4

1. 1

19.6

7.3

18.2

5.9

36.2

19. 1

-------------------_. -------------------_. -------------------_. --------------------. . .
TOTAL

TOTAL DOLLAR EQUIVALENT

25.2

70.0

37.6: 26.2

68.2

35.3 : 51.4

138.2

72.9

implementation schedule of four years, identifies priority
system improvements to be financed with remaining project
funds of $70 million; Phase II, requiring additional funding
of $68 mi 11 ion, extends Phase I constructi on by two years and
includes additional improvements for meeting basic service
needs. .

3.09 In developing an Implementation Plan for each of the cities
the GOE, the Consultant and USAID were guided by the following
cri teri a:

1. Address as a first priority the mlmmum basic service
needs, as identified by the Cities, the Consultant and
AID, of the current population;
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2. Identify investments that could stand alone and not be
contingent upon future funding;

3. Provide facilities and material that would be simple to
install, maintain and operate and would have low,
long-term O&M costs;

4. Make small-scale interventions (i.e., leak surveys, line
cleaning programs) that would improve system performance
and reduce capital needs;

5. Include funding for management training and an operations
assistance program;

6. Meet AID environmental criteria.

3.10 Substantial effort was expended to develop an Implementation
Plan that was responsive to the cities' most immediate system
needs. Recommendations of the resident advisors, local and
municipal officials, and Ministry representatives were
solicited. Addition~l analyses of system and staging
alternatives were contr-ibuted by the Environmental Assessment
team. Technical and financial alternatives were presented and
explained to the cities and the Project Steering Committee.
The approved Implementation Plan reflects both the cities'
agreement on Consultant and AID recommendations as well as
their own choices for treatment options and servicing of areas.

C.l ,Phase I

3.11 Pha$e I of the Implementation Plan illustrates the most
immediate service needs that can be financed with remaining
authorized project funds of $70 million (table 3.08).
Forty-one percent of the funding is for capital improvements
to the water system, 27% for improving the wastewater system,
7% for training and operation assistance, and 25% for
contingency, A&E, construction management and consultant
services. The design work for both phases will be performed
during Phase I and construction is estimated to be completed
in 1990 (see table 6.2, Cash Flow Analysis).

C.2 Phase II

3.12 Phase II of the Implementation Plan finances construction of
items that would provide 70% of the basic service needs of the
cities. The Plan approximates the capital improvements
envisioned in the original Project Paper. Construction
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initiated during Phase I will be extended to expand water
treatment plants, build elevated water towers, and extend
wastewater collection. Additional funding of $26 million and
LE 35 million ($42 M) is required for Phase II.

3.13 Estimated funds required for implementing both phases of the
Basic Service Implementation Plan, using the recommended
construction approach, are $51.5 million and LE 73 million.
Equivalent dollar cost using .84 as the conversion rate is
$138 million.

3.14 The Basic Service Implementation Plan was reviewed and
approved by the cities and the Project Steering Committee
during March and April, 1985. The specific elements to be
considered for financing are illustrated and included in Annex
N, Technical Annex.
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IV. TECHNICAL ANALYSIS

4.01 The following sections summarize findings and proposed actions
for improving water and wastewater systems in the three
cities. Annex Nprovides a detailed listing of needs,
proposed technical alternatives and recommendations for
immediate implementation.

4.02 The Mission Environmental Engineer and the Near East
Environmental Coordinator have reviewed these plans and
determined that they are technically, economically,
financially and environmentally feasible and meet 611(a)
requirements (see Annex B).

4.03 The water and wastewater systems in the three project cities
are old and in poor condition. Existing plants date from
early in this century and there is a major need for new
facilities. In addition, there are major deficiencies in the
operation and maintenance of the systems. Institutional
reforms must continue so as to improve the technical and
management services available in this sector. A strong need
exists to develop within each employee a sense of
organizational pride; the importance of their jobs must be
emphasized. A strong support system providing repair services
and an adequate inventory of equipment, parts and supplies is
required. Construction management, an inventory control
system, O&M manuals and on-the-job training are also reqUired
and will be funded during both phases of the Implementation
Plan.

4.04 The elements in the Implementation Plan have been identified
for major construction or subproject implementation. While
the design and major construction will be undertaken by an
American-Egyptian firm, subproject construction will continue
to be performed by local firms. The following sections
describe the service needs of each of the cities and the major
construction activity anticipated during Phase I and Phase II.

A. Major Construction Program

4.05.1 Fayoum

Of the three cities receiving assistance under the PCD
Project, Fayoum is the largest with a population of
208,000. The needs of Fayoum in the water and wastewater
sector exceed those of the other two cities. Generally,
existing facilities are in extremely poor condition. Many
of the major structures are extremely old, and can no
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longer provide effective service in an efficient manner.
Newer facilities are often of sub-standard construction and
frequently have many design defects.

Water

Almost the entire population receives water services
through the city system. It is estimated that over
two-thirds of the current population is served by house
connections; the remainder of the population is served by
pUblic fountains.

The Kohafa Water Treatment Plant with a rated capacity of
180 1itres per second is the primary source of water for
the city. The governorate's Azab Water Treatment Plant
serves as an additional source of supply. The Kohafa Plant
is frequently operated significantly above its rated
capacity in order to meet peak demands.

The transmission system essentially consists of two 600-mm
diameter lines from the Azab Water Treatment Plant. The
transmission system is not extensive and is severely
under-sized. Fayoum has one steel elevated storage tank
(750 cubic meters) which is inconsistently used.

The distribution system is reasonably well-looped.
However, due to the extensive use of small diameter lines
and the ;nadequacy of the transm;ss;on system, many areas
suffer low pressure problems. It is suspected that
"unaccounted-for-water" (water not metered) is a
significant problem.

An illustrative implementation plan has been developed
which will benefit the greatest number of people at the
least cost. The majority of the proposed actions do not
involve major new structures, but rather maximize the
effectiveness of existing facilities.

MAJOR WATER PROJECTS
Phase I
o Leak Detection
o Line Cleaning
o Water Filtration Plant
o Ground Storage Reservo;r
o Two Elevated Storage Tanks

Phase II
o Water Plant Expansion
o Additional Ground Storage Reservoirs
o Additional Elevated Storage Tanks
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Wastewater

Less than one-half of the current population is estimated
to benefit directly from public sewers. The remainder of
the population is either served by private cesspits or
several pUblic disposal sites.

The groundwater table in Fayoum is extremely high (within
two meters of the surface) and it is suspected that
'1 nf'j 1trati on accounts for one-thi rd to one-half of the flow
entering the wastewater treatment plant.

Three main pumping stations discharge directly to the
treatment plant. In addition, there are three sub-stations
which transmit flows to the main stations. The pumping
stations and associated force mains are adequate to serve
the immediate needs of Fayoum; however, the stations are
in need of general rehabilitation.

The existing wastewater treatment plant utilizes a
trickling filter process as well as an aerobic ditch
process. Unfortunately, there are no secondary clarifiers,
thus eliminating an important element of these secondary
treatment processes. No chlorination is provided. The
majority of the flow bypasses the secondary units. Sludge
treatment is not provided. Sufficient sludge drying beds
are not available.

An illustrative implementation plan has been developed
which places emphasis on investment to improve the existing
collection system.

MAJOR WASTEWATER PROJECTS
Phase I
o Infiltration Study
o Leak Repair
o Vacuum Truck
o Pump Station Rehabilitation
o Kaman Faras Pump Station
o Kaman Faras Site Investigation

Phase II
o Additional Leak Repair
o Additional Vacuum Trucks
o Additional Pump Station Rehabilitation
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4.05.2 Beni Suef

Beni Suef, with a population of 180,000, is smaller than
Fayoum and larger than .Minia. The problems of Beni Suef
are similar to those found in Fayoum, but not of the same
severity. Generally, existing facilities are in poor
condition. Many of the major structures are extremely old,
and can no longer provide effective service in an efficient
manner. Newer facilities are often of sub-standard
construction, and frequently have many design defects.
Project improvements have been limited to network expansion
and small civil works.

Water

Over one-half of the population is served by house
connections; the rest of the people obtain their water
from public fountains. Two water treatment plants serve
the city. The Old Water Treatment Plant has a design
capacity of 210 1itres per second and the New Water
Treatment Plant (or the Czech Plant) has a design capacity
of 200 1itres per second. The existing level of operation
and maintenance at both plants is insufficient to ensure
that the public will have access to a consistently reliable
source of potable water.

Treated water from the two treatment plants is stored in
ground reservoirs prior to being pumped into the system.
The existing elevated storage tanks are inoperative due to
design and maintenance problems.

The distribution system is not very well looped and
contains many dead-ends. This poor network contributes to
pressure problems and problems with sediment accumulation
in the lines. Many areas of the city suffer from extremely
low pressure. IIUnaccounted-for-water ll is estimated to be
approximately one-half of the volume leaving the treatment
plants.

Existing water facilities are in extremely poor shape.
Consul tant cost estimates i ndi cate that the rehabil i tati on
of many of the facilities cannot be cost-effectively
achieved.
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An illustrative implementation plan has been developed
which will benefit the greatest number of people at the
least cost. The majority of the proposed actions do not
involve major new structures, but rather maximize the
effectiveness of the existing system to the maximum extent
practical.

MAJOR WATER PROJECTS
Phase I
o Leak Detection
o Line Cleaning
o Water Filtration Plant
o Ground Storage Reservoir
o Elevated Storage Tank

Phase II
o Additional Ground Storage Reservoirs
o Two Additional Elevated Storage Tanks

Wastewater

Over one-half of the current population is estimated to
benefit directly from public sewers. The remainder of the
population is served primarily by private cesspits.

Infiltration into the collection system appears to be a
substantial problem. Infiltration is estimated to account
for approximately one-half of -the flow entering the
wastewater treatment plant. Sand and silt deposits are
found in many areas of the network, thus indicating that
pipe joint problems exist.

Four main pumping stations discharge wastewater directly to
the treatment plant. In addition, there is one sub-station
which transmits flow to a main station. The pumping
stations and associated force mains are adequate to serve
the present needs of Beni Suef, however, the stations are
in need of general rehabilitation.

The existing wastewater treatment facility uses trickling
filters to provide secondary treatment. The existing
facility has a design capacity of approximately 300 litres
per second. This facility appears to be one of the better
operated and maintained facilities in Egypt;
unfortunately, the plant operation and maintenance is still
inadequate by any standard.
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Discharge of the treatment plant effluent is to an agricultural
drain which receives its initial flow soleJy from the plant.
The velocity in the upper reaches of this drain is virtually
nil. The drain is congested with vegetation and is obviously
polluted for many kilometers. The obviously polluted portion
of the drain has two villages located beside it.

An illustrative implementation plant has been developed which
places emphasis upon improving the existing collection
facilities.

MAJOR WASTEWATER PROJECTS
Phase I
o Infiltration Study
o Leak Repai r .
o Pump Station Rehabilitation

Phase II
o Additional Pump Station Rehabilitation

4.05.3 Minia

With a population of 160,000 people Minia is the smallest
of the three cities receiving assistance under the PCD
Project. The needs of Minia in the water and wastewater
sector are not as severe as those of the other two cities.
Generally, existing facilities are in fair to poor
condition. Excessive design standards have resulted in
extremely expensive new facilities.

Water

Approximately 60% of the current population is served by
house connections; the remainder of the population is
served by public fountains.

Minia is served by two adjacent water treatment plants.
The Old Water Treatment Plant has a design capacity of 120
litres per second and the New Water Treatment Plant has a
design capacity of 200 litres per second. The current
water demand is estimated at about 500 litres per second
during the summer months. Neither plant approaches a level
of operation that is adequate nor efficient.
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There is no transmission system other than parallel 400-mm
and SOO-rom diameter lines which go from the plants south
along the Corniche approximately 1 k"ilometer to the
downtown area.

Minia has two elevated storage tanks (500 cubic meters and
1,000 cubic meters) which are currently out-of-service.
Both tanks are located within close proximity to the
treatment plants, and thus are of l"imited benefit in
stabilizing flow and pressure throughout the distribution
system.

In many areas, the distribution network is not very well
looped. This poor network coupled with the extensive use
of small diameter 1ines contributes to pressure problems in
some areas of the city. "Unaccounted-for-water" is
estimated to be approximately one~half of that leaving the
water treatment plant. It is suspected that leaking valves
and pipe joints contribute significantly to this volume.
Wastage due to the continuous discharges at the pUblic
fountains is another factor. However, the extremely poor
condition of the water meters used throughout the system
make the water use estimates somewhat suspect.

An illustrative implementation plan has been developed
which will benefit the greatest number of people at the
least cost. Emphasis is placed upon maximizing the
effectiveness of the existing system.

MAJOR WATER PROJECTS
Phase I
o Leak Detection
o Line Cleaning
o Water Filtration Plant
o Ground Storage Reservoir
o Elevated Storage Tank

Phase II
o Water Plant Expansion
o Additional Ground Storage Reservoirs
o Two Additional Elevated Storage Tanks
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Wastewater

Approximately 60% of the current population is estimated to
benefit directly from publ ic sewers. The remainder of the
population is either served by private cesspits or several
public disposal sites.

Unlike the other two cities, groundwater does not appear to
be a major problem. Infiltration is probably minimal.

Minia has a multitude of pumping stations. Two major
pumping stations discharge directly to the wastewater
treatment plant. A third major pumping station is
currently being constructed by NOPWASD. There are also
three sub-stations and seven smaller lift stations. All of
the existing stations are in need of general rehabilitation.

The existing treatment facility uses trickling filters to
provide secondary treatment. The existing facility has a
design capacity of about 160 litres per second; the
current flow into the plant is approximately equal to the
design capacity. Numerous operational and maintenance
problems are associated with the treatment facility in
M"ini a.

Discharge of the plant effluent is to an agricultural
drain. The effluent does not appear to have a major impact
upon the drain due to the large upstream flow and the
relatively swift velocity in the drain.

An illustrative implementation plan has been developed
which places emphasis upon improving the existing
collection facilities.

MAJOR WASTEWATER PROJECTS
Phase I
o Infiltration Study
o Leak Repa i r
o Vacuum Trucks
o Pump Station Rehabilitation

Phase II
o Additional Pump Station Rehabilitation
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B. Subproject Construction

4.06 Subprojects were initiated in 1982 to correct the most
immediate system deficiencies. Over 30% of the 250
subprojects designed by municipal workers and local
consultants and contractors have been completed. Generally,
these small-scale activities include:

- Extensions of water pipelines to unserved areas
- Constructing and equiping laboratories
- Improving water treatment (alum mixing, flocculation

basins, chlorination systems)
- Providing standby generators
- Repairing trickling filters
- Extensions of sewer lines to unserved areas

Provide engineering and construction surveillance services

4.07 Increased subproject implementation is anticipated during
Phases I and II. The Implementation Plan has identified
activities that are within the capabilities of the cities to
implement. An illustrative plan of the activities to be
financed as subprojects includes the following:

4.07.1 Fayoum
Water subprojects

Leak repair
Hydraulic Analysis of System
Public Awareness Program'
Improvement of Public Fountains
Improvements to Transmission Systems
Rehabilitation of Existing Water Plant
Kaman Faras Distribution System
Flow Conservation Program

Wastewater Subprojects
MYdraulic Analyses of Force Main System
Force Main Upgrading
Upgrading of Existing Primary Treatment Facilities
Kaman Faras Force Main
New Collectors.
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4.07.2 Beni Suef
Water Subprojects

Leak Repair
Hydraulic Analysis of System
Public Awareness Program
Iinprovement of Publ ic Founta"ins
Modify existing raw water facilities
Iinprovements to Transmi ssi on System
Flow Conservation Program

Wastewater Subprojects
Hydraulic Analysis of Force Main System
Force Main Upgrading
Upgrading of existing treatment facilities
New collectors.

4.07.3 Minia
Water Subprojects

Leak repair
Hydraulic analysis of system
Public Awareness program
Improvement of public fountalns
Improvements to tranmission system
Flow conservation program

Wastewater Subprojects
Hydraulic Analysis of Force Main System
Force Main Upgrading
New Collectors
Replacement of Undersized collectors
Additional new collectors.

A four year technical assistance contract will be let to
extend advisory services to the cities through 1990. It is
anticipated that by the completion of this TA the cities
will be fully familiar with implementing sUbprojects and be
coordinating construction activities with NOPWASDls
construction manager.
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V. ADMINISTRATIVE ANALYSIS

A. Host Country and AID Direct Contracting

5.01 The AID standard for contracting construction services has
been the host country contract. Although more suited to
Agency management, this approach is subject to the
ineffici~ncies of the host country contracting process. The
technical and financial liability resides directly in the host
country under this approach. Experience has shown, however,
that generally AID finances the extra costs resulting from
host country delays while providing the contractor a degree of
immunity from direct AID intervention or recovery.

5.02 Some inefficiencies of this approach can be traced to the lack
of technical expertise residing within the host country agency
and the unfamiliarity of host country agencies with AID and
contractors· requirements and vice versa.

5.03 As an alternative contracting approach an AID direct contract
for design and construction services was reviewed. Support
for considering this rarely-used approach was based on the
following:

a) Host cities are not qualified nor legally empowered to
contract with an international design and construction
contractor;

b) The central agency responsible for water and wastewater
capital development in the cities is NOPWASD" an agency
not well accepted by the host cities. Further, the
Ministry of Local Government, which oversees Governorate
activities, does not possess the specific experience in
procuri"g and managi ng USAID funded host country contracts;

c) Although the magnitude and exclusivity of the proposed
construction program preclUdes substantial host cities
participation, design and review meetings with city
officials would be a natural extension of the Resident
Advisors· advisory program;

d) USAID/Cairo has the required technical staff for the
implementation responsibilities on this project.
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5.04 Concerns by the Mission and AID/W for the use of this approach
include the following:

a) Potential legal and liability problems with AID as the
client for construction but not the owner of large
phYsical plants in a foreign country;

b) ReqUirements for more direct hire personnel with
specialized technical and contracting skills to monitor
the construction;

c) Extension of AID financial liability beyond amount
authorized, with potential for contractors· suits for
del ays.

5.05 These concerns cannot be easily addressed without further AID
experience with direct contracting in Egypt. Further •
consideration should be given for the use of this alternative
as a means for facilitating successful and timely project
implementation in the current Egypt program.

5.06 Given these AID reservations with direct contracting for
construction projects, the standard host country contracting
mode will be utilized for implementation of Phase I and Phase
II of PCD. NOPWASD will serve as the host country agency and
a construction management contract will be entered to assist
NOPWASD with managing the design/construction contract. The
Project Steering CODll1ittee has authorized NOPWASD to contract
for the design and construction of the major elements of the
Implementation Plan (described in 4.05).

B. Construction Alternatives - Major Contracts

5.07 The Implementation Plan designates elements for subproject or
major construction. The cities will be responsible for
implementing the subprojects and an ~nerican or
American/Egyptian firm will provide design and construction
services for the major elements. A review of the following
alternatives for constructing the major elements was conducted:

a) Conventional design then build
b) Fast Track
c) Design/Build
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5.08 Traditional Design then Build: The AID standard for
construction is the traditional design then build approach.
An A&E firm is contracted to conduct all design work, prepare
construction bid documents, and supervise construction. The
procurement of an A&E firm under AID rules and regulations
generally takes six to twelve months. The design period for
the proposed scope of work would take approximately one year
plus a three month mobilization period. The contractor
procurement process would take at least three months.
Construction under this conventional approach would take two
to three years to initiate with the construction period
estimated to last an additional 2 1/2 years. Total time to
complete Phase I would be five years.

5.09 Fast Track: In order to save time, fast tracking is often
used. Under this approach, the work is divided into
components in relation to the desired construction schedule.
These can be awarded to several contractors or to one general
contractor under a series of work orders. Basically, the
approach is to initiate the construction process while the
design process is continuing. In the case of PCD, economy of
scale is desired as well as American construction technology.
In order to obtain savings under the fast tracking approach, a
construction contract would have to be awarded shortly after
the award of the A&E contract. The contract would have to be
on a cost plus basis or a fairly loose fixed rate, both of
which are somewhat risky regarding total costs. Construction
could, however, probably be started within nine months after
the award of the A&E contract.

5.10 Fast tracking is most appropriate in large projects with long
design and construction phases or where economic pressure
exists to develop a site as rapidly as possible. Strong
project management capabilities must exist for successful use
of this approach.

5.11 Design/Build: The design/build approach is the fastest method
of initiating construction. In this case, only one
construction contractor is procured who is assigned the
responsibility of both design and construction. The lengthy
A&E procurement process and SUbsequent negotiating phase is
eliminated. The contractor will use either in-house design
staff or procure an A&E as a subcontractor. Construction
under this approach could be started as early as three months
after contract award or as much as two years earlier than the
traditional approach. In this case, design and construction
will proceed simul taneously. Est"imated time to compl ete Phase
I would be four years.

..
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5.12 Construction is expected to proceed in the cities
concurrently. Although this will add som~complexity to the
program the uniformity of elements among the cities and the
off-the-shelf or standardized nature of those elements (e.g.,
water towers, medium-scale water plants) offers an opportunity
for simplifying the construction format. There are,- however,
major elements (e.g., rehabilitation works) that cannot be
well defined without detailed plans. Design/build will be
most appropriate for the construction of standardized items
but the traditional design then build mode will be used for
rehabilitation items, resulting in a modified design/build
approach. The determination of the items to be constructed
under design/build and traditional approaches will be made by
the consultant charged with preparing the Terms of Reference
(TOR) for the design/build contract. It is expected that
these services will be provided by an IQC firm.

5.13 There are some risks with ,the design/build mode that must be
minimized. The first line of control is the specification and
contract package. Only construction packages that can be
clearly defined and in many cases approach shelf items would
be included. A rigid and timely design review process is also
to be included. The less quantifable items concerning the
wastewater treatment plants and pump station rehabilitation
would be "included as desiQn items only with options to award
after design, a variation Ql fast tracking.

;':~~,

5.14 The use of the design/build approach essentially trades
control for-time. The needs of the three cities are so great
in the water and wastewater sector that the time factor for
implementation of the project is extremely important. The
nature of the project is such that most of the major elements
can be defined in sufficient detail prior to the award of a
modified design/build contract and the loss of control factor
can be minimized.

5.15 It has been estimated that the use of a modified design/build
mode could advance the construction of some major project
elements by approximately one year. The cost savings realized
as a result of a reduced inflation factor could be as much as
$12,000,000. Table 6.2 presents cash flow projections for
both the traditional and the modified design/build approach.
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5.16 Amodified design/build mode will be used for major project
elements to the maximum extent practical. The design/build
contract will include lump sum prices for major items such as
water treatment plants and will utilize unit prices based on
fixed quantities for some minor items such as sewer
rehabilitation.

C. Subproject Construction

5.17 The subprojects, identified in Annex G as part of the
Implementation Plans, primarily consist of design and
installation of water and sewer lines and the additional
rehabi 1i tati on/upgradi ng of exi sti ng treatment faci 1i ti es.
Construction of the sUbprojects will be performed at the local
1evel and funded by USAID under a Fi xed Amount Reimbursement
procedure (FAR). Agreement on the procedures to be used in
the approval of the FAR-financed construction activities and
on any necessary advance of funds will be reached between
USAID and the Cities prior to disbursement for new subprojects
financed with funding authorized by this amendment. Designs
will be prepared by local engineering consultants under
contract with the cities, with guidance of the Resident
Advisors during Phase I. These designs will be approved by
the Cities and submitted to USAID and to the General
Consultant for approval. The General Consultant will review
subproject design for: (a) technical conformance to standard
engineering practices; and (b) adherence to Implementation
Plans and the requirements of the design/build construction
program. Following USAID and the General Consultant1s
approval of the design, and AlDis agreement on am9unt or
percentage of reimbursement, the Cities will enter into
contracts for construction of the subprojects with local
construction contractors.

D. Construction Management

5.18 The services of a U.S. construction management firm to oversee
the activities of the design/build contractor will be
contracted through NOPWASD. Included in the construction
managerls responsibilities will be engineering review and
approval of design and shop drawings. Resident inspection of
construction activities also will be required. The resident
construction manager and the Resident Advisors will coordinate
major construction activities with subproject activities.
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After termination of the technical assistance contract in 1990
this coordination will take place between the cities'
representatives and the resident construction manager. Acost
plus contract is anticipated with payment in U.S. dollars and
Egyptian pounds.

E. Analysis of Host Country Contracting Capabilities

5.19 The project will utilize host country contracts with payment
through direct letters of commitment for the design,
construction and construction managment of the major elements
of the project. USAID has prior experience with NOPWASD, most
recently in the Canal Cities project, and has found NOPWASD to
have sufficient host country contracting capabilities.
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VI. FINANCIAL ANALYSIS

A. Cost Analysis-Methodology

6.01 The Consultant, Wilbur Smith and Associates, prepared
construction and O&M costs for review by USAID and project
officials. Cost curves, containing foreign and local
requirements, are presented in Annex 0, Cost Methodology. All
costs are expressed in 1984 USD and LE. Annual U.S. and
Egyptian escalation factors were derived from the AID document
entitled, "Cont"ingency Allowances in Project Cost
Estimates-August 1984."

6.02 Construction costs were developed from several references,
making appropriate allowances for inflation, exchange rates,
shipping and insurance charges, and contractor overhead and
profit. Cost estimates were based on information presented in
the Suez Water Facilities Master Plan prepared by
Pirine-Harris International, 1979. Escalation to the year
1984 was performed using the Engineering News Record
Construction Cost Index.

6.03 Base construction costs were increased by 15% to allow for
contingencies during construction. Engineering design and
construction surveillance costs were estimated at 15% of
estimated total construction costs. An additional 3% of total
construction costs was included for construction management
contracted through NOPWASD. The'total capital cost estimates
were escalated to projected mid-year construction for each of
the five phases comprising the Master Plan Implementation
Program. The mid-year for Phase I is estimated to be 1987;
for Phase II the mid-year is estimated to be 1988.

B. Financial Plan

6.04 The project financial plan for Phases I and II, as well as
current obligations, are presented in table 6.1. The plan
illustrates foreign exchange and local currency requirements
as estimated by the Consultant and AID. Final determination
of foreign exchange and local currency will be supplied by the
design/build contractor.
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C. Cash Flow

6.05 Table 6.2 illustrates the estimated cash flow for Phases I and
II. Presented are projections for using the modified
design/build (turnkey) construction approach and the
conventional construction approach. As proposed in section
5.16 the design/build fonnat will be utilized for major
constructi on.

D. Exchange Rate

6.06 Local currency costs in the Master Plan and Implementation Plan
were figured at $1.00 equal LE .84. Table 6.1 presents the
estimated local currency requirements. It is recommended that
the GOE agree to provide a fixed amount of local currency or a"
percentage of total local currency costs (in the original
project GOE is committed to providing 25% of project costs; for
the subproject financing the GOE is currently providing 34% of
total costs). The exchange rate that USAID must use for
reimbursements to the GOE in the form of Egyptian pounds
purchased with dollars will be the rate established in the
bilateral agreement.

6.07 Upon determining the foreign exchange requirements of Phase I
to be less than $30 million, MPIC requested USAID to obligate
only $30 million of its remaining authorization of $45
million. MPIC agreed to supply the equivalent of $15 million
in local currency necessary to complete Ph~se I from the
CIP-generated special account.

E. Subproject Financing

6.08 As noted in Section 5.17, a Fixed Amount Reimbursement (FAR)
arrangement is proposed for future USAID financing of the
subprojects. FAR is a form of project assistance under which
the amount of reimbursement is fixed in advance based upon cost
estimates reviewed and approved by USAID. Reimbursement is
made to the cities upon the physical completion of the
sUbproject.

6.09 The specific FAR procedures must be developed in cooperation
with the cities but it is anticipated that the agreed
reimbursement to the cities will cover the portion of
subproject costs provided by USAID (currently at 66% but
expected to decrease to 50% in future years). It is expected
that GOE project funds will be used to cover the sUbproject
costs and the FAR would reimburse the GOE account. Agreement
on the specifics of the FAR procedure to be utilized, including
any advance necessary, will be reached with the cities prior to
disbursement for sUbprojects.



',rABLE 6.1
SlM1AAY COST ESTIMATE

AND FINANCIAL PLAN
(000,000)

Obligated to Date Basic Service Implementation Plan Prl!)ject Total
OOUAR COLLAR OOLLAR

AID GOE El;2UIVALENr AID GOE mJIVALENr AID GOE 'lOTAL mUIVALE..'n'
FX I.E I.E AID G:lE FX LE I.E AID GOE FX I.E LE F]{ I.e AID GOE

capital Costs

Water .4 7.6 3.8 9.5 4.5 18.2 11.6 24.6 32.0 29.3 18.6 19.2 28.4 18.6 47.6 41.5 33.8

Wastewater .8 6.0 3.0 8.0 3.5 5.9 2.1 17.0 8.4 20.2 6.7 8.1 20.0 6.7 28.1 16.4 23.7

Other .2 2.0 1.8 2.5 2.0 .2 2.0 1.8 .2 3.8 2.5 2.0

Sub-Total 1.4 15.6 8.6 20.0 10.0 24.1 13.7 41.6 40.4 49.5 25.5 29.3 50.2 25.5 79.5 60.4 59.5 Iw
o and M ~

I
Assista'lCe 1.2 1.2 7.7 1.5 1.6. 9.4 1.9 8.9 1.5 1.6 8.9 1.5 10.6 1.9

ME/Consultant 5.6 2.6 8.8 16.0 5.1 2.0 22.1 2.4 21.6 7.7 2.0 21.6 11.3 30.9 2.4

In Kind
Administrative - 1.5 1.8 1.5 1.8

Contingency 3.6 3.8 2.1 8.1 2.4 3.6 3.8 2.1 3.6 7.4 8.1 2.4

'IDl'AL 8.2 18.2 8.6 30.-0 10.0 51.4 24.1 48.8 80.0 58.0 59.6 42.3 57.4 59.6 99.7 110.0 68.0

Exchange rate used: $1.00· I.E .84
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VII. ECONOMIC ANALYSIS

7.01 The basic premise of the economic analysis provided in the
original project paper was that the $100 million investment
(US and GOE) in the Provincial Cities would yield an estimated
$22.4 million annually in increased goods and services to the
expected 560,000 Egyptians benefitting from the project in
1986, the original completion date. This stream of benefits
woul.d represent nine to ten percent of household income, or
the equivalent of a monetary compensation of LE 2.25 per
person per month. On subjective grounds, the paper concluded
that the advantages of decent water, sewerage and road
services in these cities would be worth more than LE 2.25 per
person per month.

7.02 The economic analysis of the amended project proceeds in the
same general manner as that of the oriiinal project with some
refinement. The analysis calculates the level of benefits
that would be required to yield various economic rates of
return rather than attempting to estimate a single benefit
level, with an implicit rate of return. Some additional
modifications permit a clearer distinction between resource
costs as measured under the Egyptian administered price regime
and prices that would likely prevail in a market-oriented
economy (shadow prices). Also, the economic costs and
benefits will be estimated in constant 1984 dollars with the
timing of expenditures and benefits appropriately placed for
proper calculation of the economic internal rate of return.

7.03 The total cost of all projects put in place from 1982 until
1992 is estimated to be $101 million (1984 dollars). This
includes contributions by the Egyptians, as described
elsewhere in the project paper, converted to US dollar
equivalents using on exchange rate of LE 1.50=$1 (or LE 1 =
$.67). The estimated value of the Egyptian contribution was
adjusted to market levels by multiplying the labor inputs by
0.88 and material inputs by 2.2; respectively, the average
accounting ratios for urban public sector labor and for
building and construction materia1s.l! These adjustments
are designed to correct for the pricing system in Egypt, which
tends to overvalue labor and undervalue materials relative to
a more market-oriented economy. Operations and maintenance
(O&M) costs, as estimated by the consulting firm of Wilbur
Smith and Associates, were converted using the same exchange

!! Based on the World Bank Report No. 4136-EGT, Arab Republic of
Egypt, Issues of Trade Strategy and Investment Planning, and other
World Bank reports on estimating accounting ratios.
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rate and accounting ratio assumptions. On this basis, O&M
costs were just under $1 million (1984) annually after 1990.
The value of the Egyptian contributions was estimated to be 50
percent labor and 50 percent materials during the project, and
70 percent labor and 30 percent materials for O&M after the
project.

7.04 The estimation of benefits is difficult since there is very
little indication of how the beneficiaries value the services
they are receiving. Water user fees are very low, roughly 25
to 30 piasters per cubic meter in the Provincial Cities, and
the rates have not changed for at least twenty years. As is
true throughout Egypt, no charges are levied for wastewater
removed and treated. As an additional complicating factor,
this project will upgrade and improve services that already
are provided to some degree, thereby benefiting, at least
partially, virtually all of the approximately one-half million
people living in these three cities. The level of benefits
for new sewerage services in Cairo was estimated to be $21 per
capita (1984 dollars) for the Cairo Sewerage II project.

7.05 Assuming the rehabi1ation to be undertaken in the Provincial
Cities provides benefits of equal value, the level of benefits
would approximate $10 million annually (1984 dollars).
However, the benefits of rehabilitation likely would be less
than that for new services. As an additional benefit, much of
the construction carried out under the project would be
expected to be in place and operating if O&M operations are
carried out as allowed for in the cost structure. The salvage
value of this construction was assumed to be $40 million in
the year 2020, the arbitrary endpoint for calculating the
economic rate of return.

7.06 Based on the cost and benefit calculations described above,
the economic rate of return is 8.5 percent. There is a very
wide band of uncertain1y,around this estimate. For instance,
if the benefit level were assumed to be only three-fourths of
the value of new services ($7.5 million annually), the
economic rate of return would fall to 5.8 percent.
Alternatively, if O&M costs, proved to be much higher than
expected; e.g., twice as large, or $2 million, the economic
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rate of return would fall to 7.1 percent. A large number of
plausible combinations of assumptions are possible; however,
the range of economic returns that seems reasonable under the
assumptions provided is from 5 to 10 percent.

7.07 A complete set of calculations, including graphs of the
sensitivity of the economic rate of return to changes in each
of the major assumptions, is provided in Annex E.

..



•

-39-

VIII. BENEFICIARY ANALYSIS

8.01 The assumptions regarding beneficiaries in the original
Project Paper remain valid. The ranking of first and second
order beneficiaries, however, should be reversed.
Improvements to local infrastructure have been of greatest
benefit to residents while municipal and governorate employees
who participate in this project are second-order beneficiaries.

8.02 As a further justification for funding Phase II improvements,
which would provide basic water and wastewater services to 70%
of the current residents, health conditions would be expected
to improve. It has been found that immunization of 100% of a
population was not required to control epidemic diseases; when
70% of a population is connected to water supply and to the
sewers, the potential for the transmission of water-borne
diseases may be sUbstantially diminshed. The importance of
safe water, as against simply water, places heavy
responsibilities on the design, operations and maintenance of
water treatment and distribution systems.

8.03 The health results of overflowing wastewater into public
spaces, often the play area for children, are high
infections. The great need for the Ministry of Health program
in Oral Rehydration Therapy exists because the conditions that
enhance transmission of intestinal infections have not been
controlled. Phase I and Phase II funding will expand sewerage
collection networks into unsewered areas.

8.04 The need for safe water supply and effective wastewater
removal and treatment is self-evident. The concept of
multiple barriers for protecting the public in areas where
intestinal and parasitic diseases are endemic is especially
appropriate and must be incorporated in a funding strategy.
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IX. ENVIRONMENTAL ANALYSIS

9.01 The Provincial Cities Development project has been subject to
extensive environmental review during project design and
development. An interdisciplinary team of American and
Egyptian scientists and engineers conducted site specific
environmental assessments of the proposed water and wastewater
master pJans for the project cities during September 1984 
February 1985. A scoping session was held under the
chairmanship of the mayor in each of the three cities in
September/October 1984 to review the purpose and objectives of
the environmental assessments. These meetings were conducted
in Arabic with English translation. Similar meetings were
held in the three cities in late February 1985 to review the
findings of the environmental assessment team and the
recommended implementation plans. The findings and
recommendations of the environmental assessments have been
fully incorporated into the present design and the project is
in compliance with the requirements of 22 CFR 216, A.I.D.
Environmental Procedures.

9.02 The assessment team concluded that phased implementation of
the proposed water and wastewater master plans will result in
significant improvements in environmental quality and health
in the project area through provision of an increased water
supply of improved quality and the improved collection,
conveyance, treatment and disposal of wastewater. The most
significant benefits will occur through rehabilitation of the
existing wastewater collection system and its expansion into
presently unserviced areas, both of which will significantly
reduce the number of people who are directly exposed to the
severe health hazards created by the routine ponding to and
flooding of raw sewage in high density urban areas.

9.03 The Environmental Assessments recognized that in all three
cities wastewater discharges into the agricultural drains will
continue to be in violation of Egyptian public law No. 48 of
1980. This situation will remain until funding is available
for construction of highly capital-intensive wastewater
treatment facilities in later phases of the Implementation
Plan. The assessment team concluded, on the basis of the
analysis of original field data collected by Wilbur Smith and
Associates, supplemented by field inspections, that the
environmental and public health risks posed by continued
discharge of partially treated wastewater to agricultural
drains is significantly less than the continued direct contact
with raw sewage currently occuring extensively within the

•
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cities. It should be noted that the agricultural drains in
all three areas also receive untreated wastewater from
industrial facilities and large villages.

9.04 The assessment team strongly emphasized that in order to
realize sustained benefits from capital investments in the
rehabilitation of existing infrastructure and the construction
of new facilities a parallel program of institutional
development and training must be implemented. The team
emphasized the need to give special attention to construction
management to assure quality control and adherence to design
specifications for rehabilitation and new construction. It
noted that previous infrastructure investments had significant
problems in operation and maintenance due to inadequate
quality control during construction. The team noted that
without continuous attention to proper operation and
maintenance of the system minimal environmental improvements
will result.

9.05 The infrastructure requirements to address environmental
health concerns and to meet basic service needs were
identified on a priority basis, beginning with a program which
could be implemented with remaining project funds. It is
recommended that as additional funds become available from
either the Government of Egypt or foreign sources that
implementation of the basic service program be continued using
a phased approach to implementation of the water and
wastewater master plans.

9.06 Given the massive need for system rehabilitation and expansion
identified by the water and wastewater master plans, the
Assessment team recommended that priority should be given to
the following items under a phased approach to implementation:

Water Treatment:

Repairs to existing water treatment plants only where they
are technically and economically justified.

Provision of additional water treatment capacities
employing technology of intermediate complexity wherever
possible.
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Water Distribution:

Reduction of water leakage from the water distribution
system through a program of leak detection and line repair.

Increased water distribution system storage capacities and
pressure through the construction of ground and elevated
storage.

Wastewater Collection:

Construction of sewage collectors in areas flooded with
wastewater on a priority basis for selected service areas.

Repairs to existing sewers to reduce infiltration.

Wastewater Treatment:

Improvements to primary treatment of wastewater treatment
plants.

Improvements 'j n the termi nal di si nfecti on of wastewater
effluents.

Industrial Pollution Control:

Coordination with the Government Organization for
Industrialization (GOFI), Ministry of Industry to assure
that industrial facilities do not improperly discharge
their wastewater into the municipal wastewater collection
system.

Institutional Development and Training:

Training of water treatment plant operators and
maintenance personnel and distribution system maintenance
crew to occur simultaneously with system repairs and new
construction.

Training of wastewater treatment plant operators and
maintenance personnel and sewer system maintenance crew to
occur simultaneously with system repairs and new
construction.

Implementation of an inventory control program for
material s, spare parts and chemical s to assure
availability and to support routine maintenance.
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9.07 Special site specific concerns were identified in all three
cities and are detailed in the Environmental Assessments. The
following special concerns were identified in Fayoum and
should receive special attention during project implementation:

Implementation of procedures for protection of
archaeological values in the Kaman Faris District, city of
Fayoum.

Implementation of a special study to evaluate solid and
liquid waste management requirements in the Kaman Faris
District, City of Fayoum.

9.08 The team recommended environmental issues to be reviewed
during project monitoring so as to assure the environmental
soundness of the project. These have been disclJssed with
USAID/Cairo project staff.

9.09 The team recommended changes in water and wastewater policy to
improve the performance of the system, operation and
maintenance and water conservation. These have been
incorporated into the policy issues section of the project
paper amendment.
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x. INSTITUTIONAL DEVELOPMENT AND TRAINING

A. Introduction

10.01 Improvement of institutional performance calls for a
continuous, systematic process of organizational adaptation.

! One of the aims of technical assistance in peD is to
strengthen the capability of national and local organizations

Ito sustain themselves. During the two and one-half years that
/ the Resident Advisors have been working with the cities the

following institutional improvements have occured:

a. Improved equipment procurement procedures for meeting
local needs, including analysis of cost and specifications;

b. Improved procurement of cons tructi on services, i ncl udi ng
preparation of more concise terms of reference,
establishment of bid evaluation criteria with special
emphasis on the technical evaluation, and improved
contracts specifying rights of the contracting parties;

c. Improved capacity of the cities to identify their
engineering needs and recognize those that are beyond the
expertise of municipal staff and thus requiring private
sector local consulting assistance;

d. Introduction of construction supervision for local
projects and a system by which to monitor and improve
construction progress.

e. Improvement of engineering design quality and introduction
of quality control for construction;

f. Improved maintenance and operation of water and wastewater
facil ities.

10.02 It is anticipated that further strengthening of local
institutions will occur during the remaining years of the
project. The cities will continue to be responsible for
impl ementi ng the subprojects, wi th an estimated val ue of $28
million. Further, Phases I and II fund technical assistance
and training for those organizations responsible for water and
wastewater systems.
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B. Training

10.03 The Project Paper identified operation and maintenance of
public infrastructure at the municipal level as deficient.
The causes of this deficiency are many and include: antiquated
equipment and facilities; the absence of standard monitoring
equipment; and a lack of motivation and skill. Although the
plants do operate -water is pumped and sewage is co11ected
treatment is highly inadequate. Basically, the maintenance
problems are due to a shortage of trained professional
personnel and limited funds for replacement parts and supplies.

10.04 The cities have used subproject funds for correcting some of
these deficiencies. The purchase of spare parts and supplies
for treatment plants, distribution systems and equipment have
been financed as sUbprojects. An inventory control system has
been established in each city for monitoring depletion of
expendable supplies (e.g. alum, chlorine).

10.05 The General Consultant has committed $1.75 million of the $8.5
million TA contract for training programs, a Training Needs
Assessment and O&M manuals. Twenty-six courses have been
conducted in which 537 city workers have participated. Field
observations indicate that some improvement in job performance
has occured following participation in certain training
courses. Future progranls will require follow-up by the course
instructor so as to reinforce training lessons. Annex I
provides a listing of courses and the number of participants.

10.06 The Training Needs Assessment identified important training
needs in management, cost accounting, O&M, and training of
trainees. The Management Improvement Program was originally
designed to provide this training throughout the municipal
organization. As the project came to focus on water and
wastewater improvements the Management Improvement Program was
revised to concentrate principally on the training needs of
this sector. The Management Improvement Program, consisting
of three expatriates and four Egyptians, began in February
1985 and has been well supported by municipal officials. The
Consultant is reporting the Training Teams' findings to the
UAD Training Coordinator on a monthly basis so that this
information may be integrated with training efforts in other
water/wastewater projects. Annex J provides the Scope of Work
for the Management Improvement Program.

I
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10.07 Phase I extends the Management Improvement Program now being
implemented. By necessity, the technical training component,
primarily using an lion the jobll (OJT) format, will receive
increasing emphasis. In addition, the management enhancement
program initiated in the Consultant1s contract will be
expanded to include middle level managers from city
departments. The contractor for the new facilities will also
be tasked with conducting "start Upll and on the job training
for operators and managers. Annex I contains a description of
Phase I training.

10.08 Phase II funding includes $2 million to be used for further
training, primarily OJT for operators. It is anticipated that
an Operations Assistance contract w'ill be let to an expatriate
firm, possibly a U.S. utility, to oversee and operate the
water and wastewater facilities and train employees for a
period of three years. Although a new program for Egypt,
Ministry officials have been receptive to this arrangement,
one which is being used in the U.S., Jamaica and Thailand.
The primary training mode is IItwinning" whereby the Operations
Assistance team will be paired with counterparts -technicians
and managers- to operate facilities. Additional management
training needs identified during Phase I training will be
funded during Phase II.

10.09 In addition to the specific training programs to improve
institutional performance, the cities have the responsibility
for implementing the subprojects 'identified in the
Implementation Plan. Technical assistance will be funded in
Phase I for a period of four years in order to continue
advisory services to the cities for implementing and
evaluating design and construction services. Technical
assistance will not be extended in Phase II unless requested
by the GOE.

C. Recurrent Costs

10.10 Costs for operating and maintaining water and wastewater
systems were reviewed with project officials during
discussions of the Implementation Plan. Estimates of annual
labor and material costs, prepared by the Consultant, were
presented to municipal officials. They are included in Annex
0, Cost Methodology.
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10.11 All parties recognize that substantial funds will be necessary
to maintain these systems. Current budget allocations from
the central government are grossly inadequate for proper
maintenance. The Provincial Cities Development project is
included in the Annual Water and Wastewater Review conducted
between USAID and the GOE. Benchmarks to identify progress on
issues facing this sector have been established (Annex F).
The National Tariff Bill has been proposed and project
Governors and Mayors will press for its passage. The Tariff
Bill initially increases water tariffs to cover 35% of O&M
costs with further increases to 100% scheduled by 1990. Since
the Tariff Bill initially increases tariffs to cover only 35%
of O&M costs, the cities must continue to request central
government subsidies.

D. Policy Dialogue

10.12 PCD is linked to on-going policy discussions with the GOE. At
the highest level the project is included in the annual
water/wastewater sector review. At the Governorate and
municipal levels discussions regarding increased local
autonomY in the areas of personnel, tariffs and creation of
utility districts are held. Local efforts to effect policy
changes are hindered by the lack of financial responsibility
at the local level.

10.13 The National Tariff Bill proposed at the Ministerial level
would increase water tariffs to cover O&M costs. Under this
Bill the cities would be allowed to retain these revenues for
municipal O&M needs. Fiscal responsibility and tariff
collection should increase when the cities are no longer
required to transfer all local tariff revenues to the central
government.

10.14 There are additional policy areas that can be resolved within
the authority of the local governments. AID has discussed
these policies with Governorate and municipal officials. In
response to these concerns the cities have agreed to take the
following actions:

1) To implement a public campaign to reduce the wastage of
water delivered to commercial, residential and industrial
users.

2) To develop, adopt, and implement an ordinance to restrict
the use of suction pumps which draw water directly from
the distribution system and place portions of the system
under negative pressure.
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3) To develop, adopt, and implement an appropriate Sewer Use
ordinance in order to improve the general operation and
maintenance of the system, and reduce the disposal of
inappropriate materials (e.g., grease, oils, flammable
solvents).

4) To coordinate with the General Organization for
Indu,strialization (GOFI) to assure that industrial
facilities do not improperly discharge their wastewaters
into the municipal wastewater collection systems.

5) To develop an ordinance which requires, as appropriate,
the parallel connection of water and wastewater lines to
residential, commercial, and industrial users.

10.15 USAID will assist the cities through the General Consultant in
the development and implementation of these ordinances. \

\

E. Integration with other Projects

10.16 USAID is currently developing with the GOE an Institutional
and Human Resource Development Project (IHRD) with the
objective of strengthening national and local organizations
responsible for developing, operating, maintaining, and

, managing water and wastewater systems. ManagementAdvisors
will assist NOPWASD in establishing profiency standards for

'technical personnel and in developing and conducting training
and certification programs.

10.17 The ongoing Management Improvement Program in the, cities
includes a training of trainers component. It is anticipated
that during Phase II the municipal trainers will integrate
municipal staff into NOPWASD programs. Funds have been
allocated in Phase II so as to assist the cities meet these
training costs and additional requirements of the NOPWASD
program.

10.18 USAID also is designing the Local Development II project which
will assist the GOE to achieve its decentralization objectives
by strengthening local capabilities. Under PCD the
strengthening of local capabilities has occured in the
Infrastructure, Procurement and Legal departments as well as
at the Chairman and Local Council levels. Governorate and
municipal interest remains strong that additional local
services be improved and expanded. The local experience
gained by working with PCD could be developed further by
including the capital cities of Fayoum, Beni Suef and Minia
for funding from LDII.
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XI. PROJECT IMPLEMENTATION

A. Implementation Plan and Schedule

11.01 The following five project components will be funded during
the remaining years of the project:

- SUbprojects: to implement small-scale water and wastewater
projects.

A. Contracting Responsibility: Cities
B. Design: Local consultants
C. Construction: Local contractors and municipal workers
D. Financing: Approximately equal GOE and USAIDfundin~

E. Implementation Schedule: Current to end of project

- Technical Assistance: to assist cities implement
sUbprojects.

A. Contracting Responsibility: USAID
B. Financing: USAID
C. Implementation Schedule: Current to 1990

- Major Construction: to implement medium-scale water and
wastewater projects.

A. Contracting Responsibility: NOPWASD
B. Design and Construction: American or American-Egyptian
contractor
C. Financing: FX- USAID; LE- GOE and some USAID during
Phase II
D. Implementation Schedule:

Contract for services: 1985/86
Design services: 1986
Construction: 1986-1991

- Training: to increase local capability to operate, maintain
and manage water and wastewater systems.

A. Contracting Responsibility: USAID through TA contract
NOPWASD-on the job training

B. Financing: GOE and USAID
C. Implementation Schedule: Current to end of project

- Construction Management: to assist NOPWASD in managing the
design/build contract.

A. Contracting Responsibility: NOPWASD
B. Financing: GOE and USAID
C. Implementation Schedule: 1986 - 1991

An implementation schedule is listed in Annex K.

>
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B. GOE Implementing Agencies

11.02 The respective city governments and their various departments
have been the primary implementing agencies involved in the
project. These include: the Mayor, the Local Council,
Department of Infrastructure, Department of Planning, and
Department of Finance. The cities will continue to be
responsible for implementing the subprojects.

11.03 The senior level implementing body is the Project Steering
Committee, comprised of the following representatives from the
GOE:

Governors and Mayors of Fayoum, Beni Suef and Minia
Rapporteur of the Ministry of Local Government
Ministry of Planning and International Cooperation
Ministry of Finance
Ministry of Irrigation
National Organization for Potable Water and Sanitary Drainage

11.04 Meetings of the Project Steering Committee are held quarterly
to which USAID and Consultant representatives are invited.
The meetings are held to discuss issues common to all three
cities, such as training or implementation progress, and to
approve the funding requests of the cities before they are
submitted to USAID. The PSC will remain the primary
implementing organization and will work with NOPWASD to assure
timely project construction.

11.05 NOPWASD will be the host country agency responsible for
contracting for the design and construction of the major
elements. Anticipated host country contracts through NOPWASD
include the design/build contractor and the construction
management firm. USAID has deternlined that NOPWASD possesses
the contracting capability for this project.

C. USAID Implementing Personnel

11.06 Provincial Cities Developm~mt is a Branch of the office of
Urban Administration and Development in the Development
Resource Directorate of USAID, Cairo. A USDH Project Officer
(backstop 94) is assigned as Chief of this Branch and is
responsible for project management. Three Foreign Service
National Civil Engineers are assigned to PCD and are
project-funded. Each is responsible for project monitoring
and evaluation in one of the cities. Additional personnel
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consulted for PCD activities include the Mission Environmental
Officer, the UAD Training Coordinator, Controller, Legal,
Contract offices and appropriate USDH engineers.

11.07 AID will continue to use a direct contract for providing
general consulting services to the cities. Competitive
bi ddi ng procedures will be followed for extendi ng the current
technical assistance program.

D. Evaluation

11.08 An interim Project Evaluation was conducted on pcn in March
1984. Its primary conclusion was that the project had
achieved more significant accomplishments in the water and
wastewater sectors of the three cities than in promoting
decentralization. In regards to this, the Evaluation Team
presented three options for Mission consideration:

a. Amend the project paper to reflect a shift of the project
to one which emphasizes capital infrastructure inwater and
wastewater without adding new funds.

b. Amend the project paper to reflect a shift to capital
infrastructure in water and wastewater, adding additional
funds to finance fully the recommendations of the master
p1 ans.

c. Redirect project toward original emphasis on
decentralization and capacity-building.

11.09 pcn is part of the water and wastewater portfolio and is
included in the annual review of this sector. Although its
primary emphasis will continue to be the financing of water
and wastewater systems the process by which the cities are
being strengthened as they plan, implement and manage these
systems is a very important element of this project. Project
documents, including the Project Paper, are being amended to
reflect this clarification of project purpose.

11.10 A second evaluation will be scheduled for 1988, as part of
Phase II funding. The evaluation will review: the results of
the design/build format; and the cities' implementation
performance as a measurement of local institution building.
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E. External Audit

11.11 Funds in the amount of $100,000 have been provided for an
external audit of cost reimbursable host country contracts.
This audit will be conducted upon completion of the project
but prior to the PACD.

F. 611(e) Certification

11.12 The USAID Director1s Section 611(e) Certification is included
as Annex C and replaces the Certification signed in 1981.
Although we conclude that the cities and NOPWASD have the
capabilities to implement and maintain this project, such
capabilities will be fortified with technical assistance (for
~he cities) and construction management services (for NOPWASD).

•
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XII. CONDITIONS AND COVENANTS

12.01 Condition Precedent to Disbursement for Subprojects:

Prior to disbursement for new sUbprojects to the cities of
Fayoum, Beni Suef and Minia the Grantee and USAID shall agree
on procedures for a Fixed Amount Reimbursement arrangement to
be used for USAID financing of new subprojects.

12.02 The Covenants in the original Project Paper continue to
apply. They are essentially as follows:

(1) Continuation of the Project Steering Committee
(2) Sufficient staffing maintained for the project
(3) Development of a system of revenue retention
(4) Refund and interest rights are retained by USAID
(5) Initiation of a program of revenue-generation

12.03 Additional Covenants

A. The Grantee, through NOPWASD, and the Cities of Fayoum,
Beni Suef and Minia shall operate, maintain and repair the
project-financed infrastructure in conformity with sound
engineering, financial and administrative practices and in
such manner to ensure the continuing and successful
achievement of the purposes of the project.

B. The Grantee, through NOPWASD, and the Cities of Fayoum,
Beni Suef and Minia agree to train such staff as may be
appropriate for the maintenance and operation of the system
constructed under this project.

C. The Grantee will support passage of the National Tariff
Bill or similar measure which permits tariff increases to
cover operation and maintenace costs.

D. The Grantee, through the Cities of Fayoum, Beni Suef and
Minia will adopt the following measures to improve the
performance of the water and wastewater systems:

1. A pUblic campaign to reduce the wastage of water
delivered to commercial, residential and industrial
users.

2. An ordinance to restrict the use of suction pumps
which draw water directly from the distribution system
and place portions of the system under negative
pressure.
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3. An appropriate sewer use ordinance in order to improve
the general operation and maintenance of the system
and reduce the disposal of inappropriate materials.

4. Coordination with the General Organization for
Industrialization (GOFI) to assure that industrial
facilities do not improperly discharge their
wastewaters into the municipal wastewater collection
systems.

5. An ordinance which requires, as appropriate, the
parallel connection of water and wastewater lines to
residential, commercial and industrial users.



ANNEX A

Second Amendment to the Project Authorization
Name of Country: Arab Republic of Egypt
Name of Project: Decentralization Sector Support Program
Number of Project: 263-0161

1. Pursuant to Section 532 of the Foreign Assistance Act of 1961,
as amended, the Decentralization Sector Support Program for the
Arab Republic of Egypt was authorized on August 12, 1982. That
Authorization is hereby amended as follows:

a. Delete the words "Five Hundred Twenty-Five t·\ill ion Two
Hundred Thousand United States Dollars (Do1s 525,200,000)" in
lines 4-6 of paragraph 1 and substitute the words "Five
Hundred Sixty Million Two Hundred Thousand United States
Dollars (Dols 560,200,000)" therefore as total authorized
Program funding.

b. Delete the words "Three Hundred Thirty-Nine Million United
States Dollars «Ools 339,000,000)" in lines 10-11 of
paragraph 1 and substitute the words "Three Hundred
Seventy-Four Million United States Dollars (Dols
374,000,000)" as grant funds to be obligated over a five year
period from the date of the original authorization (8/12/84).

c. I hereby reaffirm and carry forward all waivers set out in
paragraph 5 of the authorization, including the provisions of
A. I.D. Handbook 1 SUPPa B, Chapter 18 for exceeding (l) the
Do1s 5,000 per item cost limitation; (2) the Do1s 25,000 or
10% total costs limitation and; (3) the Do1s 250,000
limitation on total local cost financing for the Provincial
Cities Activity.

d. The Activity Assistance Completion Date for the Provincial
Cities Activity is hereby extended from August 30, 1986 to
August 30, 1991, and the PACO of the Decentralization Sector
Support Program is extended to August 30, 1991 for the
Provincial Cities Activity only.

2. The Authorization cited above rem~is in.fo.rce except
amended. . ~ t<\l. .-

~~'cl .
Frank B. Kimball
Director
USAID/Egypt

hereby



ANNEX B

611{a) Considerations

Section 611{a) of the Foreign Assistance Act requires that no
agreement or grant which constitutes an obligation of over $100,000
of US funds shall be made "if such agreement or grant requires
substantive technical or financial planning" until (1) "engineering,
financial, and other plans necessary to carry out such assistance,
and a reasonably firm estimate of the cost" to the US Government
have been completed and (2) any necessary "legislative action within
the recipient country "has occlllred or can be expected to occur in a
timely manner.

The considerations of adequacy of planning required by Section 611
(a) have been met. The technical and financial analyses presented
in the Amended Project Paper, along with the revised Implementation
Plan, have identified the specific interventions required in the
water and wastewater sectors, have costed out these interventions,
and have addressed the question of what interventions can be
fi nanced, at what 1eve1, wi th avail ab1e AID resOUrces. The Toca1
councils responsible for subproject activities and particularly
their special technical committees have proven to be fully competent
tQ review designs, award contracts, and monitor contract performance.

No further legislative action on the part of the GOE is required for
Project implementation. Extensive legislation necessary to empower
local units of government to undertake the decentralized planning,
financial management, and infrastructure development to be financed
by the Project has already been passed. The Grant Agreement will
propose the adoption of specific municipal ordinances which, if
adopted, would further the proposes of the Project. Passage of such
ordinances is not, however, required prior to obligation of
additional funds to the Project.
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ANNEX C

CERTIFICATION PURSUANT TO SECTION
611{e) of FAA 1961 as AMENDED

Background

The Provincial Cities Development Project was authorized in 1981 to
assist the GOE develop urban infrastructure and the capacity to
maintain it in the cities of Fayoum, Beni Suef and Minia. The
project is authorized for $110 million in AID financing with the
GOE contribution anticipated at LE 57.4 million.

Major components of the project include Technical Advisory
Services, Training PreOgrams and Capital Improvements to water and
wastewater facilities. Three water treatment plants w'ill be
constructed and the contractor is charged with providing on the job
training in plant operation for a period of two years. Training
programs for wastewater plant operators, laboratory technicians,
heavy equipment operators and supervisory personnel have been
conducted since 1982 and will be funded through 1991. Local·
construction and maintenance of capital facilities funded to date
have been found to be of good quality.

Certi ficati on

I, Frank B. Kimball, Director, the principal officer of the Agency
for International Development in Egypt, having taken into account
among other things, the maintenance and utilization of projects in
Egypt previously, fi nanced or assi sted by the United States, do
hereby certify that in my judgment Egypt has both the financial
capability and the human resources to effectively install, maintain
and utilize the capital assistance to be provided for the
rehabilitation and expansion in the Provincial Cities Development
Project.

··st
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Project Title & Number Provincial Cities Development (263-0161.3)

A\~EX D
Life of Project:
from FY 198 to FY l~~l

·rotal1J.S. Funding: $1l\J ,'1i11ion
Date Prepared: July, 19~4

Goal:
To assist the GOE in providing for basic
human needs in the secondary cities of
Fayoum, Beni Suef and Minia.

1. Reduction of enteric and parasitic
diseases.

2. Expa~ded public services to residents.

1. Ministry of rlealt~ r~cords.

2. Record of .....ater ,:::.1 .~~wer .
hookups.

That rehabilitation,
construction and maincenance
of trea~~ent facilities ~ill

~~rove tne quality of life
for residents.

System elements nave oeen
properly design and constructed.

2. Long-term expatriate contract
for operations, maintenan::e and
training is properly designed
and i:n?le.'llented.

Reduction of wac=r ?ressure 1.
problems.

2. Visual ins5'E!::ti':::1 of.
forr.~rly flooded areas.

3. Treatr.ent record3 at
wastewater fa::ilities.

4. L'llf'roved syste;n
performance as ~~asured

byUSAID engineers.

1. Increased water quantity and pressure 1.
throughout systens.
Elimination of flooding of sewage
related to surchaqing of the collec-
tion system and house~oid vaults.

3. Tream.ent pla'lts and pLl1'.p stations in
the three project cities operate as
designed.

4. Improved management, a::cou.~ting and
o~~ procedures a~d staff trained in
t.'1eir use.

Project Purpose:
To ill1?ro'Je and expand the water and
wastewater systems of Fayo~~, Beni Suef
and :-1inia. 'l1le secondary purpose of the 2.
project is to improve the capacity of
the cities to plan, im~lement a~d

maintain urban infrastructure systems.

1. Cooperation and support of
NO?~A3D and Governorate and
Municipal officials.
Consultants and Contractors
perform ~~eir roles
satisf.::;.::tor ily.

3. Bunds, materials, equipmant and
~~power are provided in a
tLr.elv manner.

4. ~u.1i~~?al employees are
av~il~ole fo~ trai~i~g.

1. Review records of Infras
tructure Dept. for outflow
llEa3Urements.

2. ~~icioal records of nOU3e- 2.
holds served oy system.

3. Treatment pla"1t records.
4. Physical insp:::tion of

quality and co~~leteness

of sUbprojects.

Water treatment ::apacity increases
by 100%.

2. sewage collecticn servi::es provided to
70% of current resid~nts.

3. ~Jality of effluent ix?roves.
4. $30 million worth of infrastructure

designed and construct~j by local
firms and gover~~ents.

Fully-contcd ,Ilaster Plans for water
and wastewater s·/sce::'.S for the three
~rovincial citi~s.

OUtputs:
1. Water treatment capacity is increased.1.
2. Number of areas receiving sewerage

collection services is increased.
3. Improved sewerage treatment.
4. Improved local capability to pla~,

construct ~~d maintain urban
infrastructure.

5. Completed Master Plans for water
and wastewater services in the three 5.
provincial cities to t.'1e year 2000.

InDuts:
~hnical Assistance
2. A&E and Construction Services
3. 'la terials, Labor, Eq'Ji~ent

4. Trainino
5. L"nd and rights-cf-·.I'ay

USAID: 3110 Ai11ion

GOB S tiS Million

US~E Project A.;jre-:;f.2ncs 1. Co..ditions i?reced'.?nt are ;net.
2. Jij3 a.re wit:1in estiil'.a.tGj costs.

GOE 3udgets 3. PX ani ~ are available.

BEST AVAILABLE COpy
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WATER AND WASTEWATER Sa:roR
1985 ANNUAL REVIBol TA!Q:T BEtC8MARI<S

ANNEX F

ITEM 1984 1985 1986 1987 1988 1989 1990

Institutional
Develoenent

llinistry
Headquarters

Reorganization Obtain expatriate
and intensifi- contractor for
ed sector management/train-
management ing support

Review
expatriate
contractor
needs for
extention.

NPWASD to develop O&M and Mgt
plan to assist O&M TrainirJ1
organizations 50
within governorates

Planning for
expatriate
contractor
services

Obtain expatriate
contractor for
management/train
ing support

Issue National Review
training starx3ards, expatriate
certification contractor
standards, needs for
design standards, extension
financial standards,,"

O&M and Mgt
TrainirJ1
100

O&M and Mgt
TrainirJ1
100

O&M and Mgt
Training
100

Pbase out all
direct operations
and become a
total regulatory
and service
agency

O&M and Mgt
Training
100

General Develop plan to
institute Sister
Utility concept
with US or UK

utility

Sister Utility
established for
COOSD
NCPWASD

Sister Utility Sister Utility
established for established
GQCWS canal Cities
AGOSD

Obtain construction
Manager for
?rovlncial Cities

Construction
l'\anaqement

Construction
Management
Contractors in
place for:
Alex
Canal Cities
cairo Water
cairo Waste-

water

Continue
"
"
"

Continue
"
"
"

I
I

Continue
"

Continue

"

Continue
"

Continue

"

Continue
"

Continue

"

Continue
"

Continue



WATER AND iiASTEWATER SEX:'roR
1985 ANNUAL REVIEW TAIGl::r BEN::HMARKS

ITEM 1984 1985 1986 1987 1988 1989 1990

OCPWASD Complete Mgt Admin Mgt Admin Mgt Admin Mgt Admin Mgt Admin
training plan Training Training Training Training Training

100 300 300 300 300

General Draft Review, l.'j?date
National arrl implement
Training National Training
~lan Program

Ircentives Implementa- Up1ate La........ith Review effects
Bonus tion of Law consideration of of law arrl

26 providing water workers reconmend
wastewater and mer i t awards revisions as
worker bonus needed

Certificat- None Deye10p operator Implement certi- Certify Certify Certify Certify
ion cer tification fication plan and 200 250 300 300

standards certify
50

Autonomy Corcept Evaluate Behera
Autonomous under develop- project and adjust
Organiza- ment at cGncept as
tions Behera appropriate

Revenue
Retention

Corcept
under study

Implement full
retention at
Governor level ....ith
tariff plan.



WATER AND WASTa~ATER SEX:'roR
1985 ANNUAL RE.VIBtf~ BEtQ!MARKS

I~ 1984 1985 1986 1987 1988 1989 1990

Provincial Treatment Develop canpre- Cbtain expat- (Annually reduce Review need to
Cities Water works not hensive O&M needs/ date O&M service! expatriate staffing) continue
wastewater performing management plan training contract- expatriate service

satisfactorily or for upgraded
works

Training
cairo ~~est Minimal Deve lop compre- Trainer Training O&M Training O&M Training O&M Training O&M Training
Bank hensive training

program 160 persons 300 500 500 500
Establish Regional Mgt Training Mgt Training Mgt Training Mgt Training
Trainirr; Center at O&M Training SO SO 50 50

.Zenien Treatment 100 persons
Site.

Alex Waste- selected Develop canpre- Trainer Training O&M Trainir¥j O&M Training O&.M Training O&M Training
water System management hensive training

training program. 50 200 300 300 300
Establish Regional Mgt Training Mgt Training Mgt Training Mgt Training
Trainirr; Center 30 30 30 30

Canal Cities Draft compre- Trainer Training O&.M Training O&M Training O&M Training O&M Training O&M Training
System hensive

training 50 150 150 150 150 125
plan O&M Training Mgt Training Mgt Training Mgt Training Mgt Training Mgt Training
completed 50 25 25 25 25 25

Mgt Training
25

Cairo Water O&M Training O&M Training O&M Training O&M Tra ining O&M Training O&M Training O&MTraining
System

SOD SOD 500 500 500 500 500

Provincial Training Complete detailed
Cities Advisory plan
Fayoum,Minia Team Mgt Training O&M Training O&M Training O&M Training O&M Training O&M Training
Beni Suef rrobilized

SO 100 100 100 100 100
O&M Training Mgt Training Mgt Training Mgt Training Hgt Training Mgt Training

50 30 30 30 30 30



\'lATER AND WAST&lA'rER SEX:TOR
1985 ANNUAL RfNIfltl TAA:;El' BEN::HMARKS

I'l'EM

Tariffs

1984

Develop New
National
E'lan

1~

National Assembly
approval and
~lementationof
rate at 35% ·of O&M
levels for water
and 10% for
wastewater

1986 1987 1988

(Incremental
annual in
creases to
meet 1990
goal)

1989 1990

Increase Tariff
levels to 100%
of O&M for water
and 50% for
wastewater with
tariff rates to
increase annually
thereafter to
finance capital
recovery

O&MCost$ Study by
National
C,;omnittee
for Tariff
Base Line

Expand/update
study to include
new works under
construction

Adjust tariff
plan and local
O&M budgets
as appropriate

(Annually review O&M levels to assure adequate
national subsidy to~the Governorates.)

(Redesign Zenien
works)

O&M services
cairo West
Bank

Treatment
works not
performing
satisfactorly .

(Upgrade/Rehab.
zenien works)

Q)tain
Expatriate O&M
service/training
contractor for
West~ new
works

(Annually reduce level
of contractor support)

Review need to
continue

support

Alex waste- Treatment
water works not

performing

(ReconStruction of
Treatment Works)

Obtain
Expatriate
O&M service/
training
contractor for
new works

(Annually reduce
expatriate staffing
levels)

Review need to
continue
expatriate
support

canal Cities Treatment
Wastewater works not

performing

oevelopplan to
meet temporary &
long range treat
ment needs

Institute
temporary
treatment
measures and
design of long
term works

Obtain
expatriate O&M
service/train
ing contractor
for New Works

(Annually reduce
expatriate staffing
levels)

Review need to
continue
expatriate
support



ANNEX G

The proposed implementation plan consists of both sub-projects and
major projects. It is anticipated that sub-projects will be
performed by Egyptian cons~ltants and contractors, and that major
projects will be performed primarilY bv U.S. consultants and
contractors.

The cost estima~es for sub-projects are based solely upon Egyptian
pound (LE) costs while the cost estimates for major projects include
both an Egyp~ian pound component and a U.S. dollar ($) component.

An equivalent cost in terms of 1987 $ has been used in order to
compare various alternatives to the proposed actions (only the
proposed actions are shown here). The calendar year 1987 repre~ents

the approximate mid-point of the project. It is important to
understand that the costs shown in the implementation plan are
primarlly for purposes of comparing VarlOU$ alternatives; the cash
flow projections that have been developed and are included elsewhere
are a more accurate indicator of the ~nticipated project costs.

Egyptlan pounds and 1984 U.S.
increased to account for the
The following annual inflation

guidance) :

Base costs are in terms of 1984
dollars. These base costs were
projec~ed impact of inflation.
were assumed (based upon AID/W

rates

\
1985
1986
1987

bs
13'l.
13Y
12'l.

!
8'l.
9'l.
9'l.

An exchange rate of $1.00 = LE 0.84 was used to convert Egyptian
pounds to U.S. dollars.

Thus, the following formulae were used to ootain eqUivalent 1987 $:

1984 DOLLARS IU 1987 DOLLARS,

1987 $ = 1984 $ K 1.283148

1984 POUNDS TO 1987 DOLLARS,

1987 $ = <1984 LE )( 1.430128) 10.84

I
'v/:J



ANNEX G
TABLE 2A____________________________________________________________________________________________~~~_l_J)~_4 _

PROPOSED IMPLEMENTATION PLAN - PHASE I

FAYOUIl WATER AND WASTEWATER "ASTER PLAN (WATER)
------------------------------------------------------ -----------------------------~------------------------ -----------------

HEll
NUIlBER

DESCRIPTION SUB-PROJECT
11984 LE)

IlAJOR PROJECT
11984 LE)

"AJOR PROJECT
11984 $)

TOTAL COST
11987 $)

----------------------~-------------------~------------------------------------------------------------------------.---------

1 Leak Detection Survey 26,000 45,000 102,000
2 Leak Repair 185,000 315,000
3 Line Cleaning Progral 108,000 69,000 272,000
4 Hydraulic Analysis 15,000 26,000
5 Public Awueness Progra. 10,000 17,000
6 (Iprove Public·Fountains 15,000 26,000
1 Direct Fillration Planl (300 Ips) 1,320,000 2,245,000 5,128,000
8 Intate • PUlping (300 Ips) 191,(l00 357,000 783,000
9 Ground Reservoir (2,000 cu lelers) 175,000 20,000 324,000

10 Two Elevaled Tanks (4,000 cu lelers ea) 1,100,000 92,000 1,991,000
11 "inilal Mark on Translission Systel 500,000 851,000
12 Rehabilitalion of Exisling Naler Plant 250,000 426,000
13 Kalan Faras Dislribulion Sysle. 1,500,000 ·2,554,000
14 Altitude Valve at Existing Elevated Tank 15,000 26,000
15 °16 °11 °----------------------~----------------------------------------------~-------------------------------------------------------

SUB-TOTAL

18
19
20
21
22
23
24
25
26
27
28

Contingencies @151
Design' Supervision ~ 151
Ilajar Projecl Conslruclion "anagelenl • 31
Operalion ~ Ilainlenance "anuals
On-lhe-Job Training
Inventory

2,490,000

314,000
374,000
15,000

2,920,000

438,000
124,000
25,000
15,000
75,000
15,OOC

2,828,000

424,000
813,000
159,000
80,000

400,000
80,000

12,841,000

1,927,000
1,891,000

374,000
128,000
641,000
128,000

°°
°o
°

-------------------------------------------------------------------------------------------------------~---------------------

TOTAL WATER PROJECT

IDIOFlI

TOTAL LAND REQUIRE"ENTS
MTP - 6,OOv ~q leter~

Ground Reservoir - S~O ~ lelers
Elevaled Tanks - 4,600 sq lelers

3,313,000

AVAILABLE LAND
25,000 sq leters
included in above
2,300 sq lelers

3,612,000 4,784,000 17,930,000

NOTE: Includes lE 2.7 lillion uncollitled sub-projecl disburselenl.



TABLE 28 FAYOUM :l of 4
------------------------------------------------------------------------------------------------------------.-.--------------

---------------------------~-------------------------- -----------------------------------------------------------------------

FAYOUft WATER AND WASTEWATER "ASTER PLAN (WASTEWATERI
---~-------------------------------------------------- -----------------------------------------------------------------------

DESCRIPTION SUB-PROJECT
Ct984 LEI

MAJOR PROJECT
(1984 LEI

MJOR PROJECT
C1984 $)

TOTAL COST
(1987 $1

------------------------------------------------------- -------------~---------------------.------------------ ---------------.

1
2
3
4
5
6
1
8
9

10
11
12
13
14
15
16
11

Inriltration Study
Leak Repair
Hydraulic Analysis or Farce "ain Systel
"inilal Force "ain Upgrading
VatuuI Truck
"inilal PUlP Station Rehabilitation
Upgrade Existing Treahent Plant (500 lpsl
Kalan Faras PUlP Station
Kalan Faras Force "ain
New Collettors - Area No.5
New Collettors - Area No. 2
New Collectors - Area No. 6 (partiall
New Wastewater Treatnnt Plant

7,000
100,000

500,000

1,825,000
941,000
243,000
190,000

BY NOPWASD

15,000
60,000

113,000

613,000

BY NOPIIASD

80,000
320,000

60,000
'150,000

685,000

BY NOPWASD

128,000
513,000

12,000
170,000
77,000

385,000
851,000

1,923,000
3,107,000
1,612,000

414,000
323,000

BY NOPNASD
o
o
o
o

--------------------------------------------------------.--------------------------------------------------------------------
SUB-TOTAL

11
19
20
21
22
23
24
25
26
27
28

Contingenties ! 151
Design &Supervision @151
"ajorPraject Construction "anagelent e 31
Operation &"aintenance Kanuals
On-the-Job Training
Inventory
Kalan Faras Site Investigation

3,812,·000

512,000
572,000
114,000

B01,000

120,000
112,000
22,000
15,000
75,000
15,000
15,000

1,295,000

194,000
290,000
57,000
BO,OOO

400,000
BO,OOO
80,000

9,515,000

1,427,000
1,537;000

305,000
128,000
641,000
128,000
128,000

°o
o
o

------------......------------------------------------------------------.--------_._---------------~-------------------------
TOTAL PROJECT 5,070,000 1,175,000 2,476,000 13,B09,000
-------------------------------------------------------------- --------------------------------------------------~------- -----

IDIQF21

TOTAL LAND REQUIREKENTS AVAILABLE LAND

NDTE: Includes LE 2.7 lillion uneollitted sub-prOject disburselent.

Area No. 6 requires a pUlp station and roree lain.



TABlE 3A
FAYOUM 3 of 4

~-------~-------------------------------~-----------------------~-----------------------------------------------------------
BASIC SERVICE NEEDS

FAVDUn VATER AND WASTEWATER "ASTER PLAN (WATER)

DESCRIPTION SUB-PROJECT
(1984 LE)

"AJOR PROJECT
(1984 LE)

P1AJOR PROJECT
(1984 $)

TOTAL COST
(1987 $)

1 Leik Deleclion Survey 26,000 45,000 102,000
2 leak Repair 185,000 315,000
3 Line Cleaning Progral 108,000 69.000 272,000
4 Hydraulic Analysis 15,006 26,000
5 Floll Lili ling Progru 910,000 1,549,000
6 I.prove Public Founlains 15,000 26,000
1 Direcl Fillralion Planl 1300 Ips) 1,320,000 2,245,000 5,128,000
8 Planl Expansion 1300 Ips) 1,320,000 2,245,000 5,128,000, Inlake l PUlping IjOO Ips) 191,000 357,000 783,000

10 Expansion of Inlake • PUlping (300 Ips) 191,000 357,000 783,000
11 Ground Slorage Reservoir (2,000 cu lelers) 175,000 20,000 324,000
12 Ground Slorage Reservoir (10,000 cu lelers) 875,000 100,000 1,618,000
13 Three Elevated Tinks (4,000 cu lelers ea) ~;" 1,650,000 138,000 2,986,000
14 Reinforcelent of Existing Tran5lission Systel 1,000,000 1,703,000
15 Rehabilitation of Existing Planl 250,000 426,000
16 Kaaan Faras DistributionSyshl 1,500,000 2,554,000
11 Altitude Valve at Existing Elevated Tant 15,000 26~,OOO

----------------------------_&_----------------------------------------------------------------------------------.-._--.---_.
SUB-TOTAL 3,890,000 5,856,000 5,576,000 23,749,000
---------------------------~-------------------------------------------------------------------------------------------------

18
19
20
21
22
23
24
25
2l
21
28

Contingencies @151
Design l Supervision @151
"ajor Project Construction "anagelent t 31
Operation' "aintenance "anuais
On-lhe-Job Training
Inventory

584,000
584,000
117,000

878,000
220,000
44,000
15,000

IB8,OOO
22,000

B36,OOO
1,619,000

316,000
80,000

1,000,000
120,000

S,562,OOO
3,446,000

680,000
128,000

1,603,000
191,000

°o
o
o
o

.._--------------------------------------------------------------------------------------------------------------------------
TOTAL lATER PROJECT

IDIFIBN

TOTAL LAND REQUIRE"ENTS
ITP - 16,000 sq aeters
Bround Reservoir - 3,000 sq leters
Elevated Tants . 6,900 sq leters

5,175,000

AVAILABLE LAND
25,000 sq leters
included in above
2,300 sq leters

9,547,000 33,359,000

NOTE: ·Includes L.E2.7 IBHon unco"itl~d 5ub-project disburseaenl.



TABLE 38

BASIC SERVICE NEEDS

FAYOU~ MATER AND MASTEWATER HASTER PLAN (WASTEWATER)

FAYOUM 4 of 4

HE"
NU"BER

DESCRIPTION SUB-PROJECT
l19B4 LE)

"AJOR PROJECT
l19B4 LE)

KAJOR PROJECT
(1984 $)

TOTAL COST
(1987 $),

----------------------.---------------------------------------------.--------------------------------------------------------
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

SUB-TOTAL

Infiltration Study
L~ak Repair
Hydraulic Analysis or Force "ain Systel
Force "ain Upgrading
VacuuI Trucks
PUlP Station Rehabilitation
Upgrade Existing Treatlent Plant (500 Ips)
Kalan Faras PUlP Station
Kalan Faras Force ~ain

NeM Collectors - Area No.5
NeN Collectors - Area No.2
NeN Collectors - Area No.6 (partial)
New MasteNater Treatlent Plant

7,000
250,000

500,000

1,825,000
947,000
243,000
190,000

BY NOPMASD

3,962,000

15,000
75,000

376,000

613,000

BY NOPIIASD

1,079,000

80,000
400,000

180,000
500,000

685,000

BY NOPIlASD

1,845,000

128,000
641,000

12,000
426,000
231,000

1,282,000
851,000

1,923,000
3,107,000
1,612,000

414,000
323,000

BY NOPIIASD
o
o
o
o

-----------------------------------------------------------------------------------------------------------------------------
18
19
20
21
22
23
24
25
26
27
28

Contingencies @151
Design. Supervision @151
"ajor Project Construction "anagelent @ 31
Operation. Haintenance ~anuals

On-the-Job Training
Inventory

594,000
594,000
119,000

162,000
122,000
24,000
15,000
75,000
22,000

277,000
404,000
79,000
80,000

400,000
120,000

1,643,000
1,737,000

345,000
128,000
641,000
191,000

o
o
o
o
o

TOTAL WASTEMATER PROJECT 5,269,000 1,499,000 3,205,000 15,635,000
-------.---------------------------------------------- ---------_._---~-------------------------------------~- ----------------

IDlf2BN

TOTAL LAND REQUIREHENTS AVAILABLE LAND

NOTE: Includes LE 2,7 lillion uncollitted sub-prOject disburselent.



TABLE 2A •_________________________________________~ ~leln~~-t~~Q_~J~ !t~_l_~~_~ __1_~t __4 .__

PROPOSED I"PLE"ENTATION PLAN - PHASE I

--~----------------------------------------------------------------------------------------------------------~---------------

BENI SUEF WATER AND WASTEWATER "ASTER PLAN (MATER)

1
2
3
4
5
6
7
B
9

10
11
12
13
14
15
16
17

SUB-TOTAL

18
19
20
21
22
23
24
25
26
27
28

DESCRIPTION

Leak Deleclion Survey
Leak Repair
Line Cleaning Progral
Hydraulic Analysis
Public AMarene~s Progral
Ilprove P.ublic Fountains
Dired Filtration Planl 1300 Ips)
nodiry Exisling Raw Waler Facililies
Ground Storage Reservoir (2,000 cu leters)
One Elevated Tank (4,000 cu lelers)
Reinrorcelenl Dr Exisling Translission 5yslel
Rehabilitalion or Exisling New Naler Planl

Conlingencies @15%
Design' Supervision @15X
najor Projecl Conslruction "anagelenl @3X
Operalion , nainlenance "anuals
On-lhe-Job Training
Invenlory

SUB-PROJECT
m84 LE)

160,000

15,000
10,000
80,000

169,000

1,000,000
BY NOPNASD

1,434,000

215,000
215,000
43,000

nAJOR PROJECT
l1984 LE)

23,000

100,000

1,320,000

P5,000
550,000

BY NOPHASD

2,169,000

325,000
Bl,OOO
16.,000
15,000
15,000
15,000

"AJOR PROJECT
(1994 $)

40,000

66,000

2,245,000

20,000
46,000

BY NOPMASD

2,417,000

363,000
645,000
129,000
80,000

400,000
80,000

TOTAL COST
(1981 $)

90,000
212,000
255,000
26,000
11,000

136,000
5,128,000

288,000
324,000
995,000

1,703,000
BY NOPWASll

°°o
°
°

9,234,000

1,385,000
1,332,000

266,000
128,000
641,000
128,000

°°°°°
TOTAL WATER PROJECT

IDIQBSH

1,907,000 2,695,000 4,114,000 13,114,000

TOTAL LAND REQUIRE"ENT5
NTP - B,OOO sq leters
Ground Reservoir - 500 sq leters
Elevaled Tank - 2,300 sq lelers

AVAILABLE. LAND
44,000 sq lelers
included in above
2,300 sq telers

NOTE: Includes LE 0.8 lillion uncollilled SUb-prOject disburse.ent.



TABLE 2B . S F 2 ~ 4
-----------------------------------------------------------------------------------------------~][---~------~~----------
PROPOSED IMPLEMENTATION PLAN - PHASE I

BENI SLiEF WATER AND WASTEWATER MASTER PLAN (WASTEWA'rER)

ITEII
NUMBER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

DESCRIPTION

Inriltration Study
Leak Repair
Hydraulic Analysis or Force Main Systel
"inilal Force Main Upgrading
"inilal PUlP Station Rehabilitation
MeN Collectors - Area Ho. 2
NeN Collectors - Area No.3
"inilal Upgrading or Existing Treatlent Plant

SUB-PROJECT
U984 LEI

7,000
118,000

874,000
600,000
600,000

IIAJOR PROJECT
U984 LEI

15,000
75,000

18S,OOO

"AJOR PROJECT
(1984 $1

80,000
400,000

250,000

TQ.TAL COST
U987 $1

128,000
641,000

12,000
201,000
641,000

1,488,000
1,022,000
1,022,000

o
o
o
o
o
o
o
o
o

~----------------------------------------------------------------------------------------------------------------------~-----
SUB-TOTAL

18
19
20
21
22
23
24
25
26
27
28

CQnling~ncies @151
Design &Supervision @15%
"ajor Project Construttion lIanagelent ! 31
Operation &"aintenance "anuals
On-the-Job Training
,Inventory

2,199,000

330,000
330,000
66,000

278,000

42,000
61,000
12,000
15,000
75,000
15,000

730,000

110,000
137,000
27,000
80,000

400,000
80,000

5,155,000

774,000
841,000
167,000
128,000
641,000
128,000

°°o
o

°
TOTAL WASTEWATER PROJECT

ID,oaS21

TOTAL LAND REQUIREIIENTS
osq lelers

2,925,000 498,000 1,564,000 7,834,000

NOTE: Includes LE 0.8 .illion unto••itted sub-projetl disburse.ent.



TABLE 3A

BASIC SERVICE NEEDS

BENI SUEF WATER AND WASTEWATER "ASTER PLAN (MATER I
---------------.---------------------------------------------------------------------------------------------------------~---

ITE"
NUltBER

I
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

SUB-TOTAL

DESCRIPTION

Leak Detection Survey
Leak Repair
Line Cleaning Progral
Hydraulic Analysis
FloM Liliting Progral
llprove Public Fountains
Direct Filtration Plant (300 Ips)
"odify Existing Raw Water Facilities
6round Storage Reservoir (2,000 cu leters)
6round Storage Reservoir (6,000 cu leters)
Three Elevated Tanks (4,000 cUlelers ea)
Reinforcelent of Existing TranSiission Systu
Rehabilitation of Existing New Nater Plant

SUB-PROJECT
(1984 LEI

160,000

15,000
525,000
80,000

169,000

1,000,000
BY NOPMASD

1,949,000

KAJOR PROJECT
l1984 LEI

23,000

100,000

1,320,000

175,000
560,000

1,650,000

BY NOPWASD

3,828,000

"AJOR PROJECT
l1984 S)

40,000

66,000

2,245,000

20,000
60,000

138,000

BY NOPNASD

2,569,000

TOTAL COST
l1987 Sl

90,000
272,000
255,000
"26,000

894,000
136,000

5,128,000
288,000
324,000

1,030,000
2,986,000
1,703,000

BY NOPNASD

°°°o
13,132,000

------------------------------------------------------"-----------------------------------------------------------------------
18
19
20
21
22
23
24
25
26
27
28

Contingencies @151
Design' Supervision @151
Kajar Project Construction "anagelent @31
Operation • Kaintenance Kanuals
On-the-Job Training
Inventory

292,000
292,000
58,000

574,000
129,000
26,000
15,000

188,000
22,000

385,000
919,000
180,000
80,000

1,000,000
120,000

1,968,000
1,896,000

374,000
128,000

1,603,000
191,000

o
'0

°o
o

TOTAL NATER PROJECT 2,591,000 4,782,000 5,253,000 19,292,000
--.-------------------------------------~------------- --------_._------------------------------------------------------------

IDI8518N

TOTAl LAND REQUIREftENTS
NTP - 8,000 sq leters
6round Reservoir - 2,000 sq leters
Elevated Tanks - 6,900 sq leters

AVAILABLE LAND
44,000 sq leters
included in above
2,300 sq teters

!tOTE: Includes lE 0.8 lillion uncollilled sub-prOject disburselent.

/\1/



TA9LE 3&

BASIC SERVICE NEEDS

BENI SUEF NATER AND NASTENATER "ASlER PLAN (WASTENATER)

BEN! SUEF 4 of 4

---------------------------------------------------------------------------------------------------------------~-------------

DESCRIPTION SLl9-PROJECT
U984 LEI

"AJOR PROJECT
U984 LEI

"AJOR PROJECT
U984 $1

TOTAL COST
U987 $)

------------------------------------------------------------------------------------------------------------------------~----

1
2
3
4
~

6
7
8
9

10
11
12
13
14
15
16
17

Infiltration Study
Leak Repair
Hydraulic Analysis of Force "ain Systel
Forte "ain Upgrading
Replacelent or Undersized Collectors
PUlP StalionRehabil italian
Upgrade Exisling Trealtent Plant
New Collectors -.Area No.2
New Collectors - Area No. 3

7,000
168,000
400,000

1,58~,000

B74,000
600,000

15,000
75,000

376,000

80,000
400,000

500,000

128,000
b41,000

12,000
286,000
681,000

1,282,000
2,699,000
1,488,000
1,022,000

o
o
o
o
o
o
o
o

-------------------------------------------------------------------------------------------------~---------.-----------------

SUB-TOTAL

18
19
20
21
22
23
24
25
26
27
2B

Contingencies P 151
Design &Supervision @151
"ajor Project Construction Ilanageaent e 31
Operation ~ "aintenanc~ "anuals
On-the-Job Training
Inventory

3,634,000

545,000
545,000
109,000

466,000

70,000
101,000
20,000
15,000
94,000
22,000

980,UOO

147,000
199,000
39,000
BO,OOO

500,000
120,000

B,239,000

1,236,000
1,354,000

270,000
128,000
802,000
191,000

o
o
o
o
o

TOTAL MASTENATER PROJECT

IDIBS2BN

TOTAL LAHD REGUIRE"ENTS
MNTP - 200,000 sq leters

4,933,000

AVAILABLE LAND
osq leters

788,000 2,064,000 12,220,000

NOTE: Includes LE 0.8 lillian unco.litted sub-prOject disburselent.



MhE~ . .______________________________________________~_~~~_~~l}_~!~ ~_Jl_~_{_ll _

PROPOSED I"PlE"ENTATION PLAN - PHASE I

nlNIA MATER AND WASTEWATER "ASTER PLAN (WAlER)

HE"
NU"BER

DESCRIPTION SUB-PROJECT
(1984 LE)

MJOR PROJECT
(1984 LEI

"AJOR PROJECT
(1984 $)

TOTAL COST
(1987 $I

1 Leak Deteclion Survey 19,000 35,000 77,000
2 Leak Repair 139,000 237,000
3 Line Cleaning Progral 94,000 61,000 238,000
4 Hydraulic Analysis 15,000 26,000
5 Public Awareness Progral 10,000 17,000
6 Ilprove Public Fountains 40,000 68,000
7 Direcl Fillration Planl (300 Ips) 1,320,000 2,245,000 5,128,000
8 Inlake &PUlping (300 Ips) 191,000 357,000 783,000
9 6round Reservoir (4,000 cu lelers) 350,000 40,000 647,000

10 One Elevaled Tank (4,000 cu lelers) 550,000 46,000 995,000
11 Translission Systel 895,000 1,524,000
12 0
13 °14 0
15 °16 0
17 0

SUB-TOTAL 1,099,000 2,524,000 2,784,000 9,740,000
--------------------------------------------------------------------------------------------------------------- ~-------------

18
19
20
21
22
23
24
25
26
27
28

Conlingencies t 151
Design' Supervision t 151
najor Projecl Construclion "anagelenl t 31
Operation' "ainlenance "anuals
On-lhe-Job Training
Invenlory

165,000
165,000
33,000

379,000
80,000
16,000
15,000
75,000
15,000

418,000
747,000
146,000
80,000

400,000
80,000

1,463,000
1,376,000

271,000
128,000
641,000
128,000

°o
°o
o

TOTAL WATER. PROJECT 1,462,000 3,104,000 4,655,000 13,747,000
----------~---------------------------------------------------------------------------~----------------------- ---------------

IDIO"tI

TOTAL lAND REOUIRE"ENTS AVAilABLE lAND

NOTE: Includes lE 0.7 lillion uncollilted sub-prOject disburselent.



~~ 4______________________________________________________________________________________________11JliIJ\_~_c>Je _

PROPOSED IIlPLEIlENTATION PLAN - PHASE .I

---------------------------~----------~--------~----------------~--------------~---------~-----~--------------~~-------------
"INIA NATER AND NASTENATER /lASTER PLAN (NASTENATER)

HEll
NU/lBER

DESCRIPTION SUB-PROJECT
U9B4 LE)

IlAJOR PROJECT
U984 LE)

/lAJOR PROJECT
UVB4 $)

TOTAL COST
lIVB7 $)

1 Infiltration Study 15,000 80,000 128,000
2 Leak Repair ~S,OOO 240,000 385,000
3 Hydraulic Analysis of Force "ain Systel 7,000 12,000
4 /linilal Force /lain Upgrading 150,000 255,000

~
5 YacuuI Trucks 120,000 154,000
6 /linilal PUID Station Rehabilitation 376,000 '500,000 1,282,000
7 Nell Collectors - Area No. 6 497,000 846,000
8 New Collectors - Area No. 4 (partial) 377,000 642,000
V Expand Wastewater Treat.ent Plant BY NOPNASD BY NOPNASD BY NOPNASD BY NOPIIASD

10 °11 °12 °13 °14 °15 °16 °17 °
SUB-TOTAL

18
19
20
21
22
23
24
25
26
27
28

Contingencies @151
Design' Supervision @151
"ajor Project Construction /lanagelent @31
Operation' /laintenance /lanuals
On-the-Job Training
Inventory

1,031,000

155,000
155,000
31,000

436,000

65,000
35,000
1,000

15,000
75,000
15,000

940,000

141,000
188,000
37,000
80,000

400,000
80,000

3,704,000

555,000
565,000
112,000
128,000
641,000
128,000

°°°°°----------------------------------------------------------------------------------------------------~------------------------

TOTAL WASTENATER PROJECT 1,372,000 648,000 1,866,000 5,833,000
-------------------------------------------------------------------------------------------------------------- --~------------

IDIQIl2I

TOTAL LAND REGUIRE"ENTS AYAILABLE LAND

NOTE: Includes LE 0.7 lillion uncollitted sub-prOject disburselent.



TABLE 3A

BASIC SERVICE NEEDS

KINIA NATER AND NASTEIIATER MSTERPLAN UIATERI

MINIA 3 of 4 03-Apr-8S

HEn DESCRIPTION SUB-PROJECT nAJOR PROJECT nAJOR PROJECT TOTAL COST
HunBER U984 LE! <1984 LE! <1984 $1 <1987 $1
-------------------------------~f----------~---------- ---------------.---------------.---------------------- ---~------------.

1 Leak Deleclion Survey 19,000 35,000 77,000
2 Leak Repair 139,000 237,1)00
J Line Cleaning Progral 94,000 61,000 238,000
4 Hydraulic Analysis 15,000 26,000
5 flaM Lililing Progral 700,000 1,192,000
6 Ilprove Public Founlains 40,000 68,000 ....

7 Direcl Fillralion Planl 1300 Ips! 1,320,000 2,245,000 5,128,000
8 . Planl Expansion 1200 Ips! 985,000 1,676,000 3,828,000
9 Inlake • PUlping (300 lpsl 191,000 357,000 783,000

10 Expansion or Inlake • PUlping 1200 Ips! 143,000 266,000 585,000
11 Ground Reservoir (4,000 cu lelers! 350,000 40,000 647,000
12 Ground Reservoir (8,000 cu lelers! 700,000 80,000 1,294,000
13 Three Elevaled Tanks (4,000 cu lelers ea) 1,650,000 138,000 2,986,000
14 Translission Syslel 895,000 1,524,000
15 0
16 0
17 0

SUB-TOTAL

18
19
20
21
22
23
24
25
26
21
28

Contingencies @ lSI
Design. Supervision @151
"ajar Projecl Conslruclion nanagelenl @31
Operalion .' ftainlenance nanuals
On-lhe-Job Training
Invenlory

1,789,000

268,000
268,000
54,000

5,452,000

818,000
159,000
32,000
15,000

199,000
22,000

4,898,000

735,000
1,469,000

287,000
80,000

1,000,000
120,000

18,613,000

2,792,000
2,612,000

515,000
128,000

1,603,000
191,000

o
o
o
o
o

----------------------------------------------------.---------~----------------------~------------------------------.---------

TOTAL WATER PROJECT

IDlnlSH

TOTAL LAND REGUIREnENTS
MTP - 15,000 sq lelers
Ground Reservoir - 3,000 sq lelers
Elevaled Tanks - 6,900 sq leters

2,379,000

AVAILABLE LAND
52,000 sq lelers
included in above
2,300 sq leters

6,696,000 8,589,000 26,454,000

NOTE: Includes LE 0.7 lillion uncommitled sUb-projecl disburselenl.



TABLE 38 03-Apr-85---------- ~_4_!lf__4 _

BASIC SERVICE NEEDS

KINIA WATER AND WASTEWATER IlASTER PLAN (WASTEWATER)
------------------------------------------------------ --------------------------------------------~-----------------------~--

HEll
NUPlBER

1
2
3
4
5
6
7
B
9

10
11
12
13
14
IS
16
17

SUB-TOTAL

18
19
20
21
22
23
24
25
26
27
28

DESCR I PTI ON

Inriltration Study
Leak Repair
Hydraulic Analysis or Force Plain Systel
Replacelent or Under-Sized Collectors
Vacuul Trucks
PUlP Station Rehabilitation
New Collectors - Area No.6
NeN Collectors - Area No.4
Expand Wastewater Treatlent Plant

Contingencies @151
Design &Supervision @151
"ajor Project Construction Ilanagelent @31
Operation &Ilaintenance Planuals
On-the-Job Training
Inventory

SUB-PROJECT
(1984 LEI

7,000
300,000

497,000
874,000

BY NOPIIASD

1,678,000

252,000
252,000
50,000

KAJaR PROJECT
(1984 LEI

15,000
45,000

752,000

BY HOPNASD

812,000

122,000
59,000
12,000
15,000
75,000
22,000

tlAJOR PROJECT
0984 $I

80,000
240,000

120,000
1,000,000

BY NOPIIASD

1,440,000

216,000
310,000
61,000
80,000

400,000
120,000

TOTAL COST
l1987 $)

128,000 I

385,000
12,000

5II, 000
154,000

2,563,000
846,000

1,488,000
BY NOPWASD

o
o
o
o
o

°o
o

6,087,000

914,000
927,000
184,000
128,000
641, QOO
191,000

o

°o
o

°---------------------------~----------------------------------------------------------------,---------------------------------

TOTAL WASTENATER PROJECT

IDI112BN

TOTAL LAND REQUIREHENTS AVAILABLE LAND

1,117,000 2,627,000

NOTE: Includes LE 0.7 lillien uneollitted sub-prOject disbursement.



SPJ. roDE
BSW-OI

BSW-02
BSW-03.1
BSw-03.2
BSW-04.l
BSW-04.2
BSW-04.3
BSW-04.4
BSW-04.5
BSW-04.6
BSW-04.7
BSW-04.8
BSW-05.l
BSW-05.2
BSW-05.3
BSW-05.4
BSW-05.5
BSW-06.l
BSW-06.2
BSW-07.l

BSW-07.2
BSW-08.l
BSW-08.2
BSW-09
BSW-lB.l

BSW-lO.2

BSW-ll.l

BSW-ll.2
BSW-ll.3
BSW-12.l
BSW-12.2
BSW-14
asS-Ol.l
ass-01.2
BSS-02.l

BSS-02.2
ass-03.l
BSS-03.2
ass-03.3
ass-04.l
BSS-04.2& 3

SUBPRQJEcr LISTING ANNEX H
TIffiOUGH MAY 31, 1985

OESCRIPrION OF THE SUB~PROJ.&:T

replacement of unserviceable low and
medium electric panels and cables.
replacement of unserviceable 5 x horizontal pumping units.
construction of 25 x valve boxes.

• " 100 x" "
procurement of 7, 500m x 4n pipes.
extend water pipelines to unserved areas.
extend water pipelines to unserved areas.
extend water pipelines to unserved areas.
extend water pipelines to dallala area.
extend water pipelines to unserved areas.
procurement of 3, OOOm x 411 pipes.
extend water pipelines to unserved areas.
rehabilitate water pipelines.
rehabilitate water pipelines.
procurement of 11,25Om x 4" pipes.
rehabilitate water pipelines.
rehabilitate water intake structures, piping and pumping.
provide laboratory.
provide workshop.
i.q>rove water quality (alum mixing, dozing; flocculation basins;
setUingtanks; sludge rernovals&filters).
civil works and housekeeping.
improve bulk metering systems.
water meter repair shop.
i.q>rove chlorination systems.
provide maintenance equipment: lx5 ton forklift + 1 x compressor + l/~
x 15 ton mobile crane.
provide maintenance equipment: 1 x 10 ton truck + 2 x single cab
pickup + 1 x double cab pickup.
eng. services: (W.-06.2, W-07, W-08.l, W-08.2, ~-09, connect the two
water intakes) of Top Priority Projects.
eng. services, construction surveillance (w~06.2, W-09).
eng. services, design of Water Master Plan jObS.
provide 2x500 kw standby generator sets.
provide foundations for 2x500 kw standby gen sets.
provide 4x3 hp alum mixing equipment + 3x830 GPO alum metering systems.
replacement of unserviceable medium electric panels and Cables.
provide standby overhead power electric cable.
replacement of unserviceable 5 x lifting pump units of 80 lis + 5 x
submersed pumping units of 10 lis.
provide measuring tools & pumps.
repair of the trickling filter.
civil maintenance.
provide laboratory.
extend sewer lines to unserved areas.
extend sewer lines to unserved areas.



B55-04.3
BSS-05.l

BSS-06

BSS-07
BSS-08
BSS-09.i
asS-lO.l
BSS 10.2

BSS-ll.l
BSS-ll.2
BSS-ll.3
BSS-12.l

BSS-12.2
BSS-12.3
BSS-14

BSR-Ol
BSR-lO.l

BSR-lO.2
BSR-lO.3
BSR-lO.4
BSR-lO.5
BSR-ll
BSO-Ol
BSO-02
000-03

BSO-04
BSO-05
BSO-06
BSO-07

extend sewer lines to unserved areas, zone 1.
convert Orabi sewage lift station to be main station. (Master Project in
I.P. )
provide underground electric cables to the sewerage systems, ~rp and
old raw water intake. (omitted)
civil works.
improve flow measurement ·system.
provide chlorine store.
provide maintenance equipment: 1/2 x 15 ton mobile crane.
provide maintenance equipment: 1 x single cab pickup + 1 x double cab
pickup + 2 x dumpers.
eng. services (S-04.2, S-05, S-08, S-09) of Top Priority projects.
eng. services, construction surveillance (S-04.2, S-09.l, S-09.2).
eng. services, design of Sewerage Master Plan jobs.
provide 4x250 kw standby generator sets to Elghamrawi, Elnokh, Elmedan
and Elbahr sewage lift stations.
construct 4x250 kw generator set's foundations.
provide electric cables.
provide lx1500 G, 2000 psi high velocity water sewer cleaner.

street paving.
provide maintenance equipment: 1 motor grader + 1 x roller + 1 x
bulldozer + 1 x loader.
provide maintenance equipnent: 1 x loader.
extension of the existing city garage.
provide maintenance equipment: 1 x dumptruck.
provide maintenance equi{Xnent: 1 x water spray truck.
engineering services.
provide 2 x photocopier.
provide 1 x blueprint machine.
provide 7 x desk calculator + l5x pocket calculators + 2 x
Arabic-English tyPewriters. (
technical library and project coorpinator's office.
construction contractor pre-qualifications & bank fees.
training. '
miscellaneous.



FY-W-Ol

FY-W-02

FY-W-03

FY-W-04
FY-W-05
FY-W-06
FY-W-07
FY-W-08
FY-W-09
FY-W-10
FY-W-ll
FY-W-12
FY-W-13
FY-W-14
FY-W-15
FY-W-16
FY-W-17
FY-W-18
FY-W-19
FY-W-20
FY-W-23
FY-W-24
FY-W-25

FY-S-Ol

FY-S-02
FY-S-03

FY-S-04
FY-S-05
iY-S-06
FY-S-07
n-S-08
FY-S-09
FY-S-10
n-S-ll
FY-S-12
FY-S-13
FY-S-14
f'Y-S-15
FY-S-16

Construction of 200 concrete control rooms ( valve control boxes)
throughout water network.
Procurement equipment for excavation and maintenace of water network:~

Front end loader + Bulldozer+cornpressor-two utility trucks.
U.S. Dollar procurement: 2 units standby generator set 500 K.w works in
parallel.
Syphon by-pass extension of water network.
Kohafa plant genl. repairs, tools and equipment.
Pneumatic hammer.
Three-ton forklift.
3000 household meters w/spare parts.
Bulk control meters (Eight meters).
Meter repair workshop.
Utility pumps. (Four units).
Valve repair parts for (W-Ol).
Fully-equipped maintenance workshop pick-up truck.
Two high pressure pumps
Chlorine drum transport truck + 0.5 ton pick-up truck.
Construct prechlor ination room at Kohafa plant.
Construct laboratory at Kohafa plant.
Construct workshop at Kohafa plant.
Install chlorine and alum injector systems.
Relocate water intake from Joseph canal.
Modify in-town El Azab connection.
Construct distribution network extension: Bander Bridge - Sheikh Salem.
Install Sheikh Salem Bridge Syphon.

Replacement of unserviceable and inadequate pumps in existing stations:
Pump replacement+Pump spare parts+Six pumps (20, 40, 80 Lps)
Dar El-Ramad network extension.
US Dollar procurement: 3 standby generator sets (500 KW) + one high
velocity water-sewer jet cleaner.
Three drainage pumps.
Repair treatment plant aerators/motors.
Repair treatment plant filters.
Reconstruct sewer manholes.
Sewer jet cleaner.
Fully equipped maintenance workshop pick-up truck.
Repair treatment plant sludge clarifies.
Sewage tankers, two.
Spare parts for vehicles and network.
Repair network pump stations.
Install syphon under railroad tracks.
Construct collection network extension: Governorate Road.
Tannery/Leather yards replacements



FY-R-Ol
FY-R-02
FY-R-03

FY-R-04
FY-R-05
FY-R-06
FY-R-07
FY-R-08
FY-R-09
FY-R-IO
FY-R-ll
FY-R-30

Fy-o-Ol

FY-o-02
FY-o-03
FY-o-04
FY-o-05
FY-o-06
FY-o-07
Fy-o-08
FY-o-ll

Paving of certain streets in Fayoum. \
Reshape /resurface inbound Cairo - Fayoum access rpad to Obelisque square.
Reshape/resurface both directions cairo - Fayoum access road, obelisque
square to railroad tracks.
Construct Western Tanahla Canal Street•.
Construct Eastern sennouris canal street
Motor road grader.
Steel wheeled roller.
Asphalt kettle with spray bar.
Gas-motor-driven hand cOrrq;>actor.
Power broom street sweeper.
Supervisor's pick-up truck /
Reconstruct paving depot.

Photocopier with automatic feed and sort, reduction enlarging +
engineering drawings copying machine.
Three electric typewriters with Arabic characters.
Two electric tyPeWriters with Latin characters.
Five small desk calculators.
Three printing calculators.
Four passenger sedan.
Management training needs.
Design consultant, water/sewage system
Design consultant, garage/workshop



MN-W-Ol

MN-W-02

MN-W-03

MN-W-04
MN-W-05

MN-tl-06

MN-W-07

MN-W-08

MN-W-09

MN-W-lO

network and connections of 4,6,8, asbestos pipes including fittings and
fire taps. for Shaheen and El Masas areas.
7 pumps of 120 Lpscapacity complete with electrical panels. These
pumps will replace inadequate or unserviceable pumps at the two water
treatment
plant.
equipment for filteration and sedimentation tanks of the new water
treatment plant including pipes and valves for 7 filteration tanks.
purchase water intakes equipments.
engineering study and detailed design of supply and distribution
improvements to solve shortage,pressure and new construction prblems in
soutll area.
(a) purchase and installation of electric panel.
(b) installation of 4 electric pumps
(c) construct pump house.

(a) alum mixing and feed equipment for clarifiers
(b) pre-chlQrination equipment for clarifiers
(c) automatic switch over clorine feeding equipnent
(d) flow meters for intake, clarifiers, filters, outflow pipe (19
original)
(e) pressure gauges for pumps, intake, clarifiers and outflow to
distribution system (22 original)
(f) loss of head gauge for filters (7)
(g) flow control valves for filters (11)
(h) laboratory equipnent
(i) ibrahimia canal intake screens

installation of water-lines in unserved areas, including replacement or
upgrading of existing lines.
(a) Shaheen
(b) El Mesas
(c) Taha El Sabeh
(d) Kafr El Mansoura
(e) salaghana
(f) El Khashaba
(g) Southern ZOne

(a) replacement of electric cables in two water treatment plants
required by electric authority change over from 3.3 kv to 11 kv.
(b) the construction of the electrical panel room of the water treatment
plant.

south zone water project
(a) drill new well No. 7
(b) drill new well adjacent to well No.6 and connect to existing
facilities.
(c) canal and rail road crossing
(d) distribution mains



MN-w-ll water treabnent plant improvement
(a) replace filter media both plants
(b) repair, cover ,! and remove sand from both clear wells
(c) construct chlorinator room, plants & intales
(d) rehabilitate existing sludge beds
(e) clean repair, and renovate clarifiers, both plants
(f) renovate both plants and Ibrahimiacanal intalle including doors,
windows, lights, painting interior and wooden workers kiosk at old plant
(g) repair and restore electric panels, new plant and Ibrahimia intake.
(h) purchase and install chlorinator booster pump, both plants.
(i) purchase and install running~hour meters for all pumps (twenty two)
(j) purchase and install two system pressure guages
(k) restore or replace hydroulically operated filter valves (new plant).

MN-W-12 water distribution system improvements
(a) contract to loop dead ends, tie crosses not connected and remove
bottlenecks.
(b) install new pillar type fire hydrants and replace horizontal type.
(c) install gate valves through out the network to isolate areas•

.(d) purchase 250 water meters.
(e) establish meter testing and repair shop.

MN-W-13 water wells Lmprovements
purchase and install transformer, panel, pump and motor for Shalabi well
and transfer Shalabi Diesel pump to Alkhsas well for stand-by•

. MN-S-Ol construction of new collector system to sreve presently unserved areas.
MN-S-02 underground electrical cables (4.5km) serving sewage treatment plant are

unserviceable (will be replaced by 3.5 kID of overhead cable with
transmission posts.

MN-S-03 improvements to the sewer treatment plant consisting of repair of existing
concrete conveyance systems and tanlls.

MN-S-04 sewage equipments: include 2 trucks IOOunted sewer jet cleaner, 1 bucket
type sewer cleaner, 2 sewer vacuum (pumping tank) truck. Some of these
items must be procured for u.S. (2 sewer tanker + 2 truck were actually
bought).

MN-S-04 supply and erect an electrical pannel on the sewage treatment plant.
MN-S-05 renovation of existing sewage treatment plant: (civil work)

(a) replace screens in screen chamber
(b) replace filtration media
(c) replace trickling filter arms
(d) rerove sludge and repair secondary clarifications
(e) flow meter
(f) replace by-pass "16 to the "18.
(g) replace chlorination equipment



MN-S-06 eng1neering study and detailed design of sewers extensions and unserved
thousand unitE area in the west zone.

MN-S-07 engineering study detailed design to upgrade south city pump station and
force main.

MN-S-08 engineering study and design of sewers and lift station to sewer
south-east low level area.

MN-S-09 engineering study and design of sewer extensions to unserved areas in
south zone.

MN-S-lO replace electric panel and cables in four existinq pump stations (eng.
study is on-going for this subproject.

MN-S-ll installation of sewers in unserved areas. (A. north zone. B. south
zone. c. west zone.)

MN-S-12 improvements to sewage treatment plant.
MN-S-13 construction of sewer and lift station of south east low level area.
MN-S-14 additional wastewater treatment plant.

(a) expand enclosur~ for storage of back-up chlorine tanks
. (b) purchase eight hach chlorine residual test kits and 11000 pillows (6
water, 2 sewer)
(c) purchase and install flow meter on treatment plant recirculation
(d) purchase laboratory equipnent and chemicals

MN-S-lS wastewater forecmains.
interconnection of 300mm, 400mm and 600mm forcemains.

MN-S-16 wastewater pump stations.
(a) completion of shaheen pump station NOPWASD
(b) electric consultant contract to prepare plans, specifications, tender
documents for pump stations new underground cables, switch gear, and motor
control center
(c) contract for installation qf undergrowid cables switch gear, and motor
control center (supplements LE 226,000 funded in 5-10)
(d) purchase and install 15 pump running· time meters on existing ournps
(e) purchase and install wet-well indicators in 5 existing pump stations
(f) purchase and install 30 pressure guages on 15 existing pumps
(g) repair and renovate existing pump station buildings

MN-S-t7 gravity sewer improvements.
(a) consulting engineering contract to plan, design, prepare tender
documents for installation of laterals to provide immediate servie to
existing housing units in areas where existing gravity sewers are nearby
(b) contract to raise, repair, or replace estimated 100 manhole covers
(c) contract to construct four "test" waste disposal sites
(d) purchase basic pipe and fittings inventory



TRAINING COURSES AND
PROPOSED TRAINlliG

Training Courses Conducted

ANNEX I

I) In-House Training, Designed and Conducted by 1he Pel> Consultant Stab:

A. Priority Need Training

Total F'ayoun Bent Hinta
Suet

1) Subject: PCD Training
Orientation Seminar

Attendance: 60 25 35
Trainees: City and Governorate

Per80nnel
Time: 1 day session
Leaders: PCD Training Advisors

B. Management Trainin&

2) Subject: Training the l'ratners
Attendance: 3 ~ i
Trainees: City Engineers
Time: 1 week
Leaders: PCD Training staff
Materials: Manual developnent

C. Technical Training

3) Subject: Pumps and Motors Workshop
Attendance:
Trainees: Engineers 41 5 6 JU

Technicians 5 5
Time: 1 day
Leader: PCD Training staff

II) Local Source Training Conducted by Local Institutions

A. Priority Needs Training

4) Subject: English Language
Phase I

Attendance: 42 20 22
Trainees: City Management

Persoonel
Time: 30
Leaders: American University

in Cairo (AUC),
English Instructor



Total or'ayoum J)eni 101inia
~ueI

5) Subject: English Language,
Phase II

Attendance: 31 .lO 11
Trainees: City Management

Personnel
Time: 30
Leaders: AUC, English Instructor

B. Management Training

6) Subject: President's Program
Attendance: 2 2
Trainees: City Mayors
Time: 1 week
'Leaders: AUC

7) Subject: Public Administration
Attendance: 3 3
Trainees: Engineers
Titm: 2 weeks
Leaders: AUC

C. Technical Training

8) Subject: Liquid and Gas Pipeline
Design

Attendance: 3 3
Trainees: City Engineers
Time: 4 weeks
Leaders: Cairo University,

Engineering Science



Total Eayoun neni Minia
Suet

9) Subject:

Attendance:
Trainees:

Time:
Leaders:

10) Subject:
Attendance:
Trainees:

Time:
Leaders:

Heavy Fquipnent
Operation and
Maintenance

2 Engineers,
10 Technicians
4 Drivers
1 week
Caterpillar (MANTRAC)
Training Center
Basic Diesel Engines

Engineers
Technicians
1 week
Caterpiller and
Resident Advisors

16 16

4
4

;l
4

;l
4

Total Trained During Year I: 1982-83 71

The PCD Training Staff also worked on the design ot future training
courses and developed training aids/manuals including: Chlorination
Training; Project Management Training for Construction Supervisors, ana
Procurement Training.

Year II Training Work Plan:
The second year Work Plan continued the ~lementation ot the tirst year
Work Plan. Year II's focus was trai.ni.ng for wat--er and wastewater
operations and maintenance, city management, and the training of
trainers.



Training Accomplishments During Year II: 1983-84

During PCDls second year of implementation a large number of training
materials were completed, and courses were conducted unGer a more
organized POD Training Staff.

Training Courses Conducted

Sixteen courses were convened and a total of 311 individuals were in
attendance.

I) In-House Training, Designed And Conducted hy '!be PeD umsultant ~tati:

Total t"'ayoUIl rleni l."iinia
~uet·

I. Priority Needs Training

1) Subject: Phase 11 English
Training

Attendance: 10 lu
Trainees: Minia City

Personnel involved in
POD project activities

Time: 40
Leaders: PCD Staff

II. Management Training

2) Subject: Project Planning &
Evaluation

Attendance: 20 8 12
Trainees: Planning aM

Follow-up Department
Time: 4-day sessions
Leaders: PCD Training Staff





Total Fayoum neni l"ri.nia-- tiuef

7) .Subject: Household Water
Meter Repair workshop

Attendance: 10 10
Trainees: Household Water Meter

Repair Team
Time: 2-day session
Leaders: Resident Advisor

8) Subject: cairo Trade Fair Tour
Attendance: 17 17
Trainees: Engineers/Technicians
Time: l-day session
Leaders: Resident Advisor

Local Source Training Conducted by Local Institutions

I. Management Training

9) Subject: Top Management Saninar
Attendance: 3 ~ 1
Trainees: Ci ty Management
Time: l-week sesssion
Leaders: Sadat Acadany

II.Engineering and Technical Training

10) Subject: Fluid Systems in
Water and Wastewater

Attendance: 7 2 3 "J.
Trainees: Engineers
Time: 4-week session
Leaders: cairo University

11) Subject: Liquid and Gas Networks
Attendance: 5 2 1 2
Trainees: Engineers
Tune: 4-week sessions
Leaders: cairo University

12) Subject: Oiling and Greasing
Attendance: 2 1 1
Trainees: Engineers
Ti.Ioo: 4-week session
Leaders: Int. Research Center





4. Other Training Accanplishments

During the Program's second year much of the ~CD

Training Staff's tUne was spent on the development of
Instructor Guides and Training Manuals for Water
Treatment Plant Operator Training, Wastewater Treatment
Plant Operator Training, and Water uistributi.on l~etwor1C

Operator Training. The PCD staff also developed tne
Train-The-Trainers curriculum and training materials.

The second year program utilized the PCD start, local
institutions and a number of short-term ~ptian

speci.alists and USAID project staff in training
delivery. A participant training evaluation was
developed and distributed during training to analyze the

effectiveness of the training delivery.

Year III Training Work Plan 1984-85

1. Training Assistance

the third year training plan proposes to continue with toe
planned training delivery, while simultaneously meeting
identified needs of the Provincial Cities. It is exp.ecteCl

that training in Project Planning ana Evaluation,
Preventive Maintenance, water and w-astewater u'istr'ibut'ion,

and Treatment and Collection will be delivered Cluring toe

year.



2. Management Assistance

Amajor component of the Year III work Plan is the
Management Plan Improvement Assistance Program planned for
a period of approxUnately eighteen months duration. Tne
program will prov\de management advisory servtcesfocusing
on the strengthening of the existing municipal systems and
practices in the areas ot~

(1) Traintng,
(2) Cost Accounting and Financial Management, and
(3) Operations and Maintenance.

The three expatriate and four local management auv isors

will work closely with counterparts from the tnree cities,
and will coordinate with the project's continuing training
programs.



Proposed Training ANNEX 1

PCD Project training activities were heavily baised towards technical needs
during the first three years. This was a logical result of the Project's
increasing attention with the water and wastewater needs of the cities.
Accordingly, a major series of manuals were prepared that provided the
cities with a solid, authoritative reference source for water and
wastewater plant operation, distribution systems, and collection systems.
Course materials were completed and instruction started with the water and
wastewater plant operator manuals. The distribution and collection courses
were to follow as the new priority of the PCD Project. It is felt that it
will require extended project time for the completion of all courses. In
addition to the water/wastewater courses, ancillary manuals and courses
were developed and presented for:

* Preventive Maintenance
* Chlorination Procedures & Techniques
* Water and Wastewater Laboratory Procedures & Techniques

Paralleling th~ technical training needs of the cities are long identified
management training needs. Responding to these needs, the PCD Project
during its second and third years prepared manuals and presented courses in
Project Contracting, Controlling and Monitoring, and Evaluation. As the
result of an in-the-field cities management needs exercise, a management
enhancement program will be undertaken in the fourth year that utilitzes an
"organizational development" approach for training key upper level officials
from the cities (with emphasis on the Infrastructure Departments).

Under the aegis of the PCD Training Section, but as independent functional
~nits, both an Operations & Maintenance (O&M) Team and Cost Accounting Team
were fielded during the final 18 months of the initial contract period to
provide the cities with "OJT" training and support. The O&M Team focus is
on water and wastewater facilities and piping networks; the Cost Accounting
Team is involved with a financial analysis and recommendation process for
strengthening the monetary resources of the water-related utilities.

Based on knowledge and insights gained thus far in the PCD Project, it is
mutually felt by all concerned that further training activities should
abide by the following tenets:

1. Whenever and however possible, training of all sorts should utilize the.
in-the-field OJT approach. When classroom-style lectures are a
necessity, it is imperative that they be directly linked to timely and
thorough in-the-field follow-up support services.

2. Based on the success of the management enhancement program and the con
tinuing needs of the cities, the PCD Project should continue to support
management training activities.

3. Project-supported technical training should be limited to subject areas
directly linked to the water and wastewater needs of the cities; other
technical areas should be minimized so as to maximize the amount of
resources that can be brought to bear upon the Project's selected area
~f emphasis (i.e. water/wastewater). .



4. As the pcn Project matures. into the design and construction process
for new and/or rennovated water and wastewater facilities, by
necessity the technical training component of the Project will receive
increasing emphasis. This increased emphasis will result in more
person-months of technical expertise which can provide invaluable
technical training resources. At the same time, the technical training
needs of the cities in the water domains are and most likely will con
tinue to be pressing.

Bearing-in-mind the above four points, the pcn Training Section would
undertake to implement a training program during an extended two year
period with the following parameters:

1. The current manual/classroom lecture format will be continued in order
complete the two remaining outstanding topics for the major water and
wastewater courses (water distribution and wastewater collection).

2. Select technical courses, such as the Preventive Maintenance Course,
will be repeated in modified form. By modified it is meant that
classroom presentation will be limited, if not eliminated; no new
manuals will be prepared; and heavy emphasis will be placed on in-the
field, first-hand instruction. Also, on an "identified/critical" needs
basis, new courses will be evaluated and prepared as deemed
appropriate.

3. The O&M Team and the Cost Accounting Team will continue for an addi
tional 18 months as the second phase of the project with no antici
pated major alterations in scope, approach and/or method of implemen
tation. By continuing both Teams for another 18 months, this will
have the effect of providing each city with approximately one year of
team service. At the present time, it is felt that each city will
require this extended time in order to overlap plant and system impro
vements expected to be accomplished u~der the sub-project program.

4. Staff providing technical review and coordination for this Project
will be the primary source of technical training guidance and needs
identification for the Training Section. All technical training,
whether it be of a classroom nature, OJT, and or in-the-field follow
up, will be closely coordinated with them. The Training Section will
assist in training design, management, and implementation. It should
be noted that it is assumed that the .contractor for the new facilities
will be responsible for all new facilities "start-up" training and OJT

5. As alluded to earlier, the pen Project during the extension phase will
continue to assess and address the management training needs of the
cities. The primary vehicle for doing this will be the expansion of
the management enhancement program initiated in the initial contract
phase of the project to include middle-level managers from all city
departments. As other management needs are identified programs will
be formulated.



ANNEX J

Initial priority will be given to reviewing and updating the data
and information developed in the 1~83 needs assessment. Tnis review
will involve a brief ~riod of about two months and will include
detailed discussions with ~)nagement and counterparts from each of
tbe Provincial Cities. Areas of priority and required emphasis will
be identified or confirmed. Refinements, adjustments, or
modifications to the work program outlined herein will be considered
and acted upon. Tne basic objective of this phase will be to build
upon those infrastructure foundations that are effectively in place
and address those institutional elements and systems in need of
being strengthened.

Based on the review, a detailed work plan will be developed. 'rhe
work plan will consist of a detailed list of tasks and sub-tasks to
be performed by each specialist. The work plan will be reviewed
with USAID and Provincial Cities officials and approvals obtained.
This procedure will assure full understanding and agreement of
specific work to be perforrred, work products to be delivered, and
other expectations to be met. Work will be initiated and monitored
according to this plan. The plan will be flexible to the extent
that modification may be required by evolving events. Periodic
reviews will be scheduled with appropriate USAID and Provincial
Cities officials, and appropriate changes will ~ made as required.
The following work tasks are envisaged. Specific roles and
responsibilities and tasks and sub-tasks are listed for each
proposed staff specialist. Some degree of flexibility will be
required to accom~odate evolving circumstances.

Cost "Accounting 'and Financial Management·Specialist. The US
specialist for this area will be generally responsible for providing
the individual cities with internal ,financial and infor~atlOn

systems to assist in the local decision-making processes. This
activity is proposed in recognition that current financial systems
are tailored to meet national needs and priorities that are not
necessarily responsible to local needs. Moreover, such an activity
is necessary to meet local expectations. The improvements
anticipated from this activity shall serve as the keystone to
future, continuing financial management viability at the local
government level.

The US specialist will direct and coordinate work tasks through an
Egyptian cost accountant. The specific tasks to be performed
include, but are not limited to, the following:

1. Review the national financial systems to determine legal
requirements (laws, rUles, and regulations), system components,
and how a parallel system can be supplementary and co~~limentary

to the existing ones.



2. Review and maRe reco.71H¥'.mdations for improving internal financial
procedures at the local level including inventory control and
equipment management as part of O+~ requirements.

3. Identify local financial information needs in the area of
utilities and now they interface with other elements of the
local financial system.

4. Analyze the financial management and, reporting systems, the
budget process, and other related information.

5. Design and imple~ent a cost accounting system for municipal
water and wastewater departments.

6. Obtain approvals for proposed systems and training programs from
USAID and Provincial Cities officials.

7. Prepare a basic manual, flow charts, forms, and other
doc~~entation required for improving the capital budgeting
operating procedures.

8. Translate all pertinent reports and documents from English to
Arabic.

9. Provide input into the development of a training plaD and
schedule and assist iIT91ementation of this plan.

10. Provide ongoing technical assistance and training.

An Egyptian cost accQuntant will be responsible for performing the
day-to-day activities in tne cities. He will coordinate and direct
all field work including the marshalling of local staff resources
committed to the project.

9Peration and Maintenance Specialist

The US specialist will provide "on-the-job" training in the proper
and effective operation and maintenance of water and wastewater
syste~, including water treatrrent plants, wastewater treatment
plants, water distribution systems, and wastewater collection
systems in Beni Suef, Fayoum and Minia. 'rhe Operation and
Maintenance Specialist will carry out his duties and
responsibilities as the head of a multidisciplinary 0 & M team
supported by three Egyptian engineering specialists in such areas as
meChanical engineering, electrical engineering, and sanitary/civil
engineering on a full-time basis, and such other Egyptian special
disciplines as may be dee~ed or found necessary from time-ta-time.



Four 0 & MManuals are under development and will be aVuilable for
reference and assistance to the 0 &MSpecialist and his assistants
in providing the critically needed on-the-job training. 'I'raining
manuals include; (1) Water Treatment Plant Operator's 11anual, (2)
water Distribution System Operator's Manual, (3) wastewater
Treatment Plant Operator's Manual, and (4) Wastewater Collection
System Operator's ~~nual. A major function of the 0 &M Specialist
and his on-the-job training team is to assist the water and
wastewater operation personnel in making the transition from the
formal classroom training to applying the knowledge gained in the
performance of their everyday on-the-job 0 & Mduties and
responsibilities.

Specific tasks to be performed by the 0 &MSpecialist and the
m~lti-disciplinary team include:

1. Review, analyze, and evaluate procedures and practices for
operation and maintenance activities to determine where
improvements are needed.

2. Identify and list work activities actually being performed based
on field observations and discussions with first-line
supervisors, middle managers, and top managers. using
information gathered and the specialists' experience, develop a
list of activities that should be performed. In addition,
statements will be prepared for each activity describing:

a. Tne reason or need for performing the activity.
b. A description of the work to be carried out.
c. The results to be aChieved.

3. Provide on-the-job training using an on-site, hands-on approach
with all plant and system staff. Tnis should continue with
follow-up until proper 0 &M procedures are established.

4. Examine staffing needs and manpower utilization requirel'nent.s of
the water and wastewater treatment plants, systems, and
departments and relate them to present and projected workload
and service demands.

5. Review present practices of operational planning, program~ing,

scheduling, supervision, and performance measurement used. by
management personnel.

6. To the extent possible, assist in establishing performance
standards for each defined work activity. Each performance
standard will identify:

a. Reasons for performing the activity.
b. Optimum perso~,el cornpl~~nt or crew size to be used.
c. Mater ial required.
d. Work procedures to be followed.
e. Anticipated average daily production.



Draft standards will be developed for t.esting and revision as
necessary on a continuous basis.

7. Develop and implement a manual system for providing information
required to direct, manage, supervise, monitor and evaluate
operations effectively.

8. Obtain approvals for proposed changes and new systems with USAID
and Provincial Cities officials.

9. After securing approvals, prepare flow charts, operating
procedures, and other materials required to implement systems
modifications and related change.

10. Provide input into the development of training programs, plans,
and schedules associated wit.h this work element.

11. Initiate implementation activities.

12. Provide follow-up technical assistance and training.

13. Translate all pertinent reports and documents from English to
Arabic.

'!be Training Specialist will have general responsibility for
coordinating all training activities associated with the
implementat.ion of the individual programs resulting from the
assessement and design activities of the financial and operation and
maintenance specialist. This responsibilit.y and the specific
responsibilities delineated below are in addition to those
responsibilities previously described for tne Training Specialist.

It is anticipated that full implementation of systems improvement
and management enhancewent will require training and follCM-up
assistance before initiation of implementation. Specifically, a
plan for providing hands-on technical assistance (problem solving)
and training will be prepared for training "local employees to
perform their respective duties better under the new organizational
arrangements and procedures. It is anticipated that all training
-will be conduct.ed within Egypt. The nature and location of training
would be determined as part of the development of the training plan
and schedules.

Specific tasks to be performed by the Training specialist in~lude:

1. Develop a profile of needed training activities and services,
including service populations by category, estimated training
costs, and use of external facilities such as university and
college programs.

2. Develop minimum standards qnd corresponding course curricula or
on-the-job training programs applicable to needs identified.



3. Prepare specific recoffiT~ndations regarding suitable courses,
training programs, loqitions, and facilities for conducting
training programs.

4. Develop programs for on-going training of trainers as well as
basic and continuing training for meeting operational and
management needs.

5. Prepare training materials and supervising the translation,
printing, storage, and distribution of materials produced.

6. Supervise, monitor and coordinate the delivery of requisite
training, including selection of trainers, curriculum design,
and development of training goals and objectives.

7. Obtain approvals for proposed changes and new systems with USAID
and Provincial Cities Development.

8. Translate all pertinent reports and documents from English to
Arabic.

The Training SPeCialist will be assisted by the Egyptian national
trainers currently assigned to the project. It is expected that the
Training Specialist will work closely with tne Financial and 0 &M
Specialists for coordination of training programs.

Qt:g?j_n~lementation As_sistance an.? Problem ~so}ution

Upon completion of the review and acceptance of the recommendations
resulting from the needs assessment initial training and
pre-implementation activities, on-going "technical assistance,
program monitoring, and other problem solving assistance will be
provided in implementing the improvement program designed.

The implementation assistance will include, but not be limited to,
the following:

1. Institutionalizing administrative policies and procedures that
are in accord with new organizational arrangements and
applicable statutes; assisting department neads and appropriate
staff; implementing and training personnel on departmental
regulations, policies, and procedures affecting tne operations
of their respective departments and functional units.

2. Providing other management support as needed, including but not
limited to: clarifying the roles and relationships of
supervisory and management personnel and improving tn'eir
capacity to identify and solve problems: orientating and
training of staff in specific operational methoOs; providing
staff developrent programs: and advising on other changes that
may be required during implementation.



Annex K
PCO IMPLEMENrATIOO SCHEDULE

CALENDAR YEARS 1982-1992
BASIC SERVICE IMPLEMENI'ATION PLAN

Major Activities 1982-1985 1986 1987 1988 • 1989 1990 1991

Top Priority Subprojects

Technical Assistance

Development of Master Plans

Management Advisory services

Training

Implementation Plan

Bid Preparation and Award

Design Services

COnstruction Management

Subprojects

Major Construction

On-the~ob Training

D:>c. 0063D, 5/6/85

0-------------0

0-----0
0-----------------------------------------------------0

0-------------------------------0

0--0

0---------0
0----------------------------------------------------------0

0-------------------------------------------------------------0
0----------------------------------------------------0

0-------------------------------------0
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SC(2) PROJECT CHECKLIST

Listed below are statutory criteria
applicable to projects. This section
is divided into two parts. Part A.
includes criteria applicable to all
projects. Part B. applies to projects
funded from specific sources only:
B.I. applies to all projects funded
with Development Assistance loans, and
B.3. applies to projects funded from
ESF.

CROSS REFERENCES: IS COUNTRY CHECKLIST
UP TO DATE? HAS
STANDARD ITEM
CHECKLIST BEEN
REVIEWED FOR THIS
PROJECT?

v A. GENERAL CRITERIA FOR PROJECT

1. FY 1985 Continuing Resolution
Sec. 525; FAA Sec. 634A:Sec.
653(b).

Ca) Describe how authorizing
and appropriations committees
of Senate and House have been
or will be notified
concerning the proicti (b) is
assistance within
(Operational Year Budget)
country or international
organization allocation
reported to Congress {or nor
more than $1 million over
that amount)?

z. FAA Sec. Gll( a) (1) • Prior to
obligation in excess of
$100,000, will there be (a)
engineering, financial or
other plans necessary to
carry out the assistance and
(b) a reasonably firm estimte
of the cost to the u.S. of
the assistance?

ANNEX L

a) Congress will be r;o~ifi~
by Congressional NotifJ.cation

b) The intended obligation is
within the level of funds
appropriated for Egypt

a) Yes

b) Yes. The financial plan
and analysis are part of the
project Paper AmeI'J.dment
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3. FAA Sec. 6ll(a)(2). If
further legislative action is
required within tecipient
country, what is basis for
reasonable expectation that
such action will be completed
in time to permit orderly
accomplishment of purpose of
the assistance?

4. FAA Se~. 611(b); FY 1985
Continuing Resolution Sec.
501. If for water or
water-related land resource
construction, has project met
the standards and criteria as
set forth in the Principles
and Standards for Planning
Water and Related Land
Resources, dated October 25,
1973, or the Water Resources
Planning Act (42 U.S.C. 1962,
et seq.)? (See AID Handbook
3 for new guidelines.)

s. FAA Sec. 6l1(e). If project
is capital assistance (e.g.,
construction), and all u.s.
assistance for it will exceed
$1 million, has Mission
Director certified and
Regional Assistant
Administrator taken into
consideration the country's
capability effectively to
maintain and utilize the
project?

6. FAA Sec. 209. Is project
susceptible to execution as
part of regional or
multilateral project? If so,
why is project not so
executed? Information and
conclusion whether assistance
will encourage regional
development programs.

No further legislative
action is required other

. than action notifying that
the Grant Agreement is signed.

n/a

Yes

No
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7. FAA Sec. 601(a). Information
and conclusions whether
projects will encourage
efforts of the country to:
(a) increase the flow of
international trade; (b)
foster private initiative and
competition; and (c)
encourage development and use
of cooperatives, and credit
unions, and savings and loan
associations; (d) discourage
monopolistic practices; (e)
improve technical efficiency
of industry, agriculture and
commerce; and (f) strengthen
free labor unions. .

8. FAA Sec. 601(b). Information
and conclusions on how
project will encourage U.S.
private trade and investment
abroad and encourage private
u.S. participation in foreign
assistance programs
(including use of private
trade channels and the
services of U.S. private
enterprise).

9. FAA Sec. 612(b), 636(h): FY
1985 Continuin~ Resolution
Sec. 507. Describe steps
taken to assure that, to the
maximum extent possible, the
country is contributing local
currencies to meet the cost
of contractual and other
services, and foreign
currencies owned by the U.S.
are utilized in lieu of
dollars.

10. FAA Sec. 612(d). Does the
U.S. own excess foreign
currency of the country and,
if so, what arrangements have
been made for its release?

This project will strengthen
Egyptian private sector,
providing consulting and
construction se+:Vices
opportunities.

Major project canponents,
including technical assistance,
design and construction
services will be provided
by U.S. private enterprises.

The OOE is contributing the
equivalent of $68 million in
local currency.

No
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11. FAA Sec. 601(e). Will the
project utilize competitive
selection procedures for the
awarding of contracts,
except where applicable
procurement rules allow
otherwise?

12. FI 1985 Continuing
Resolution Sec. 522. If
assistance is for the
production of any commodity
for export, is the commodity
likely to be in surplus on
world markets at the time
the resulting productive
capacity becomes operative,
and is such assistance
likely to cause substantial
injury to U.S. producers of
the same, similar or
competing commodity?

11. FAA 118(c) and (d). Does
the project conply with the
environomental procedures
set forth in AID Regulation
16. Does the project or
prograarn taken into
consideration the problem of
the destruction of tropical
forests?

14. FAA l21(d). If a Sahel
project, has a determination
been made that the host
government has an adequate
sysem for accounting for and
controlling receipt and
expenditure of project funds
(dollars or local currency
generated therefrom)?

Yes

n/a

Yes the project canplies
wi.th AID envirorurental procedures.

The destruction of tropical
forests is not applicable.

n/a
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15. FY 1985 Continuing
Resolution Sec. 536. Is
disbursement of:the
assistance conditioned
solely on the basis of the
policies of any multilateral
institution?

B. FUNDING CRITERIA FOR PROJECT

1. Development Assistance
Project Criteria

a. FAA Sec. 102(bl, 111,
113, 281(a). Extent to
which activity will (a)
effectively involve the
poor in development, by
extending access to
economy at local level,
increasing
labor-intensive
production and the use
of appropriate
technology, spr~ading

investment out from
cities to small towns
and rural areas, and
insuring wide
participation of the
poor in the benefits of
development on a
sustained basis, using
the appropriate U.S.
institutions; (b) help
develop cooperatives,
especially by technical
assistance, to assist
rural and urban poor to
help themselves toward
better life, and
otherwise encourage
democratic private and
local governmental
institutions; (c)
support the self-help
efforts of developing
countries; (d) promote

No

n/a

..
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the participation of women
in the national economies of
developing countries and the
improvement of women's
status, (e) utilize and
encourage regional
cooperation by developing
countries?

b. FAA Sec. 103, 103A, 104,
105,106. Does the
project fit the criteria
for the type of funds
(functional account)
being used?

c. FAA Sec. 107. Is
emphasis on use of
appropriate technology
(relatively smaller,
cost-saving, labor-using
technologies that are
generally most
appropriate for the
small farms, small
businesses, and small
incomes of the poor)?

d. FAA Sec. 110(a). Will
the recipient country
provide at least 25% of
the costs of the
program, project, or
activity with respect to
whch the assistance is
to be furnished (or is
the latter cost-sharing
requirement being waived
for a -relatively least
developed country)?

e. FAA Sec. llO(b). Will
grant capital assistance
be disbursed for project
for more than 3 years?
If so, has justification
satisfactory to Congress
been made, and efforts
for other financing, or
is the recipient country

n/a
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-relatively least
developed W? (M.O.
1232.1 defined a capital
project as Wthe
construction, expansion,
equipping or alteration
of a physical facility
or facilities financed
by AID dolla~ assistance
of not less than
$100,000, including
related advisory,
managerial and training
services, and not
undertaken as part of a
project of a
predominantly technical
assistance character.-

f. FA~ Sec. 122(b). Does
the activity give
reasonable promise of
contributing to the
development of economic
resources, or to the
increase of productive
capacities and
self-sustaining economic
growth?

g. FAA Sec. 28l(b).
Describe extent to which
program recognizes the
particuiar needs,
desires, and capacities
of the people of the
country; utilizes the
country's intellectual
resources to encourage
institutional
development; and
supports civil education
and training in skills
required for effective
participation in
governmental processes
essential to
self-government.
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2. Development Assistance Project
Criteria (Loans Only)

)

'"a • FAA Sec. 122 (b1 •
Information an conclusion on
capacity of the country to
repay the loan, at a
reasonable rate of interest.

b. FAA Sec. 620(d). If
assistance is for any
productive enterprise which
will compete with u.s.
enterprises, is there an
agreement by the recipient
country to prevent export to
the U.S. of more than 20% of
the enterprise's annual
production during the life
of the loan?

3. Economic Support Fund Project
Criteria

a.

b.

c.

FAA Sec. 531(a). Will this
assistance prornoce economic
and political stability? To
the extent possible, does it
reflect the policy
directions of FAA Section
102?

FAA Sec. 531(c). Uill
assistance under this
chapter be used for
military, or paramilitary
activities?

FAA Sec. 534. Will ESF
funds be used to finance the
construction of, or the
operation or maintenance of,
or the supplying of fuel
for, a nuclear facility? If
so, has the President
certified that ~uch use of
funds is indispensable to
nonproliferation objectives?

Yes

Yes

No

No
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FAA Sec. 609. If
commodities are to be
granted so that sale
proceeds will accrue to the
recipient country, have
Special Account
(counterpart) arrangements
been made?

n/a

\\'\ J
\ \

\



MINISTRY OF Plnnning AND

JNTERNATJONAL COOPERATIOK

Hr. Frank Kimball
,Director of USAID
cairo, Egypt

Dear He. Kimball:

July Z. <t. , 1985

ANNEX M

In septell~Jer 1981 the Government of Egypt entered int.o an agreement'
with the Guvernment of U.S.i\. tu ulld'~rtake tile Pruvincial Cities
lJeve10plllent proJect. The initial project provided a grant uf $75
million to the Government of Egypt for assisting the cities of
Fayuwn, Deni Suef and Bioia to improve their urban infrastructure .
.since that time Master Plans have been p(;:?pared, new equipment has
lJeen pUrchased and impruvements have been made to the water and
wastewater systeltlS of the three cities.

'l'he Master Plans identify needed improvements to the water and
\"ustewater systems to meet the expected demands of the cities in the
year 2000. A five-phase implementation plan has been prepared which
will stage these improvements over the neKt fifteen years. Fhases
One and 'No of this plan ident ify system improvements to meet
minimum LJasic sf~rvice needs of the current residents. Phase One
will be funded With the remaining funds of the current.
authorization. Phase 1\,10 will require additional contributions frol1l
AID and the Government uf Fqypt.

Fur Ph,1l:i8 Th'o we are re(.lu<~sting that AID authorize an additional
grant of $35 million beyond the $75 million alreaciy authorized.
rl'h~~se funus will be pruvided to the cities and l~UPWASD for
cumpleting the construction of water and wastevlater systems. This
increase raises the U.S. cOlmnitment to the Provincial Cities
Development project to $110 millicn. Against this increase the
Govecrunent of Egypt will provide local currency financing of LE 2U.4
million.

In addition to its rernalOwg disbursement from the ori9in~1

authurization, the Government of Egypt will contribute Lg 16 milliol\
fur Phase One. These cuntributions for Phases Olle and 'l'Y/u total t'o
LE 36.4 milli.on and will IJring the total local currency finimcillY
from the Goverrunent of E:yypt to I.E 57.4 million for the lit~ at the
project.

Sincerely yours,

}.l~~ A4l.£.~ .
Ahmad Abdel salam Za]h
Administrator

BEST AVAILABLE COpy
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Section 1

Current Status

1.1 WATER

Distribution

The existing water distribution system is constructed of cast iron,
steel, and asbestos-cement pipe. Pipe diameters range from 100-nun to
450-nm. Ole to severe corrosion problems, asbestos-cement pipe is used
for all new lines.

The existing fire hydrants are of the below ground type. The local
fire protection authorities prefer to use the pillar type hydrants.

Thirty-seven public fountains are an integral part of the distribution
system.

"Unaccounted-for-water" is estimated to be approximately one-fifth of
that entering the distribution system. This level of loss would tend
to indicate that line leakage is not a major problem in Fayoum.

The distribution system is reasonably well looPed. However, due to the
extensive use of small diameter lines and the inadequacy of the
transmission system, many areas suffer low pressure problems. System
pressures reportedly range from 1 to 33 metres.

Transmission and Storage

The transmission system essentially consists of two GOO-nun diameter
lines from the governate's Azab Water Treatment Plant. One line
follows the Azab-Fayoum Road, and the other the Bahr Youssef Canal.
High service pumps at the Kohafa Water Treatment Plant pump treated
water from ground reservoirs directly into the distribution system.

Fayoum has one steel elevated water storage tank (750 cubic metres)
which currently is valved off from the system. The tank is located
adjacent to the water treatment plant. Visual inspection of the tank
indicates that it is in relatively good condition considering its age.

Treatment

Fayoum is served by the Kohafa Water Treatment Plant. In addition, the
governate's Azab Water Treatment Plant serves as a secondary source of
s~ply on a temporary basis.

The Kohafa Plant has a rated capacity of 180 litres per second (though
total filtration capacity of 240 litres per second). The average daily
demand during the surrmer months is estimated at approximately 350
litres per second. The Azab Regional Authority supplies about 120
litres per second of this demand. The rest of the demand is supplied
by overloading the Kohafa Plant.



The Kohafa Plant was originally constructed in 1926; additional
capacity was added in 1965 and 1975. With the exception of the pumping
units, the mechanical components of the plant are essentially
inoperative. The operators are unable to produce a floc. Breakthrough
has occurred in some of the filtration units. Algae is a problem on
the outside filtration units. The problems with this plant are so
numerous that rehabilitation is not a realistic alternative.

A lack of a laboratory prevents proper operation of this facility.

The existing level of operation and maintenance at this facility is
insufficient to ensure that the public will have access to a
consistently reliable source of potable water.

Supply

The source of supply for the Kohafa Water Treatment Plant is the Bahr
Youssef Canal. The raw water intake is located about 50 metres from
the water plant. The raw water pumps are located at the plant site.
The total rated pumping capacity is 465 Ips.

The existing raw water facilities appear to be adequate for the
inunediate needs of Fayoum. However, a sewage force main crosses the
Bahr Youssef just upstream of the intake. Also, there is a lack of
prechlorination for algae control.

1.2 WASTEWATER

Collection

The existing collection system is constructed of vitrified clay pipe
with jute and mortar joints. Manholes are constructed of clay bricks.
Sewer connections are always made at a manhole and never directly to
the sewer main. Though there is an extremely high groundwater table in
Fayoum, the Master Plan concludes that infiltration to the system is
being prevented by the surcharging of the collection system. This
assumption is highly suspect considering the relatively dilute
wastewater entering the treatment plant. However, if true, this would
indicate that flows could substantially increase as a result of
infiltration if the system were to be operated correctly. Infiltration
could account for one-third to one-half of the flow entering the
treatment plant.

Some of the older interceptors were constructed at very flat slopes;
this is contributing to solids diposition in the lines.

The bakeries indiscriminately discharge waste oil into the sewers;
this frequently results in blockages.

Maintenance is performed on an "as-needed" basis rather than on a
routine basis.

- 2 -



Transmission

Three main pumping stations discharge wastewater directly to the
treatment plant. In addition, there are three sub-stations which
transmit flows to the main stations. The pumping stations and
associated force mains are adequate to serve the immediate needs of
Fayoum; however, the stations are in need of general rehabilitation.
wet wells are undersized and the stations are controlled manually. The
operation of the stations is such that sewers are allowed to
surcharge. This surcharging has an adverse effect upOn the performance
of the collection system. Solids dipOsition and grease accumulation
can be attributed to surcharging.

Treatment

The existing wastewater treatment plant utilizes a trickling filter
process as well as an aerobic ditch process. Unfortunately, there are
no secondary clarifiers, thus eliminating a substantially important
element of both of these processes. The rated capacity of the existing
plant is 300 Ips; the current flow into the plant is about one-half of
the design capacity.

Limited wastewater analyses are available. The available analyses
suggest that the strength of the influent is substantially affected by
infiltration. The data also indicates that minimal treatment is
provided b¥ this facility.

The plant appears to be fairly sound in regard to the structures
themselves.

New aeration paddles were installed in the aerobic ditches; however,
they are rarely in operation.

The primary sedimentation units appear to be functioning reasonably
well. After primary settling, the bulk of the flow is discharged
without further treatment. A small pOrtion of the flow is diverted to
the aeration ditches where virtually no treatment is provided, and a
pOrtion of the flow is diverted to the trickling filters. The
trickling filters are grossly underloaded.

No chlorination is provided at this facility.

Sludge treatment is not provided. Sufficient sludge drying beds are
apparently not available. M..1ch of the sludge is spread directly on
adjacent lands for drying; the leachate from the sludge area is
apparent in the valley immediately below the plant site.

/
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OOPWASD is currently building a new activated sludge plant near the
site of the existing plant. Reportedly, construction has been underway
for several years with only some site work, miscellaneous equipment,
and one building structure in evidence.

Disposal

Discharge of the treatment plant effluent is to an agricultural drain
via a paved channel. The fall from the plant to the drain is
tremendous. Significant aeration is occurring in the channel. '!he
agricultural drain is of moderate size and the wastewater creates a
visible flume upon its entry into the drain. '!he Ministry of
Irrigation has plans to install a pumping station about 25 kilometres
downstream to divert a major portion of the drain to an irrigation
canal for use in new agricultural lands.

- 4 -
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Section 2

Technical Alternatives
for

Proposed Water and Wastewater Interventions

2.1 00 ACl'ION

One alternative is to take no action. In this alternative, no
additional improvements would be made to either the water system or
the wastewater system. Under this alternative it would be impossible
to maintain even the status quo. COntinued development within and
around Fayoum would create additional demands upon the existing
facilities. The physical condition of these facilities is such that
the various system components are rapidly distintegrating due either
to age or poor quality of construction.

2.2 WATER TREA'IMENT ALTERNATIVES

'!he primary objective of the water treatment process is to produce
water which is safe for human conswnption and use. A secondary
objective is to produce water which is aesthetically appealing to the
consumer.

'!he team has identified several technical alternatives for the
treatment of water from the canal:

* A slow sand filtration process or biological filtration process.
Major process components would include filter units and chlorination
facilities. Filter media would be manually cleaned.

* A conventional rapid rate sand filtration process. Major components
would include rapid mix chambers, flocculation basins,
sedimentation basins, filter units, and chlorination facilities.

* A dual media, high rate filtration process. Major process
components would include rapid mix chambers, flocculation basins,
sedimentation basins, filter units, and chlorination facilities.

* A direct filtration process utilizing dual media, high rate
filters. Major process components would include rapid mix
chambers, flocculation basins, filter units, and chlorination
facilities. '!he major differences between this alternative and the
above high rate filtration process are the lack of sedimentation
basins and the smaller size of the flocculation basins.

- 5 -



2.3 ALTERNATIVES FOR REHABILITATION AND EXPANSION OF WATER
DISTRIBUTION SYSTEM

The water distribution system should be capable of delivering clean,
treated water to the consumer at an adequate pressure and in
sufficient volume to meet everyday needs.

The team has identified several technical alternatives for improving
the distribution of water in the existing system:

* A leak detection program of main lines followed by line repair of
major leaks using pipe clamps and/or line replacement.

* A line cleaning program to remove accumulated sediment using pipe
"pigs" or other appropriate equipment. In addition, fire hydrants
and blow-offs would be added at critical points.

* Reinforcement of the distribution system b¥ increasing transmission
line sizes, looping dead-end lines, and inter-connecting lines at
intersections.

* Additional elevated storage facilities throughout the distributior.
system--

- Steel tanks,
- Reinforced concrete tanks.

* Installation of flow limiting devices at all public fountains and
residential connections.

* Improvement of drainage at all public fountains.

Technical alternatives for the extension of the distribution system
have been limited to:

* Water demand criteria-
- Instantaneous demand,
- Fire demand.

* Materials of construction for pipelines-
- Polyvinyl chloride (PVC),
- Asbestos-cement (AC),
- Cast iron (CI),
- Ductile iron (01),
- Glass reinforced plastic (GRP).

* Water meters--
- Install at all connections,
- No water meters,
- Install at major users.
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2.4 ALTERNATIVES FOR REHABILITATION AND EXPANSION OF WASTEWATER
COLLECTION SYSTEM

The wastewater collection system should be capable of removing
wastewater from the community in a safe, efficient manner.

The team has identified several technical alternatives for improving
the existing system:

* An inflow/infiltration study of the sewers followed by repair of
major leaks by line replacement and/or the use of liners.

* A sewer cleaning program to remove debris and sediment using sewer
balls or other appropriate equipment.

* Rehabilitation and upgrading of pump stations.

* Repair, replacement, and/or reinforcement of force mains.

* Replacement of under-sized collectors.

Technical alternatives for the extension of the collection system have
been 1imited to:

* Design criteria regarding manhole spacing, service connections, and
pump station sizing--

- NOPWASD standards,
- Standard engineering practices.

* Materials of construction for sewers-
- Vitrified clay (VC),
- Polyvinyl chloride (PVC),
- Reinfo~ced concrete,
- Prestressed concrete cylinder.

* Materials of construction for force mains-
- Polyvinyl chloride (PVC),
- Asbestos-eement (AC),
- Cast iron (CI),
- Ductile iron (DI),
- Glass reinforced plastic (GRP).

2.5 Wastewater Treatment Alternatives

The primary objective of the wastewater treatment process is to reduce
the health risks associated with the disposal of wastewater.
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The team has identified several technical alternatives for the
treatment of wastewater from Fayoum:

* A primary treatment facility. Major process components would
include screens, grit chambers, clarifiers, chlorination facilities,
cascade aerator, and sludge drying beds.

* A secondary treatment facility using a trickling filter process.
Major process components would include screens, grit chambers,
primary clarifiers, trickling filters, secondary clarifiers,
chlorination facilities, cascade aerator, and sludge drying beds.

* A secondary treatment facility using stabilization ponds. Major
process components would include screens, stabilization ponds,
maturation ponds, and chlorination facilities.

2.6 Wastewater Disposal Alternatives

The desired disposal alternative should be one which minimizes the
health risks to adjacent communities and minimizes damage to water
bodies.

Disposal alternatives have been limited to the following:

* Discharge to El Bats Agricultural Drain (the current discharge
point).

* Irrigation of agricultural lands between the treatment plant site
and El Bats Drain.

* Irrigation of reclaimed agriCUltural lands on the east bank of El
Bats Drain, east of the treatment plant site.
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Section 3

Evaluation of Technical Alternatives

3.1 WATER TRFA'lMENT ALTERNATIVES

* Slow Sand Filtration

The use of slow sand filters may be a good application of appropriate
technology in Fayoum. The skills required to maintain and operate
such a facility could realistically be developed in a relatively short
time frame (3 to 6 months). The process is simple, yet highly
reliable. The major disadvantage would appear to be the large area of
land required for such a facility (approximately 24,000 square metres
for a 600 litre per second plant with plain sedimentation) •

Due to the fairly high reported turbidities of the raw water (greater
than 25 NTU), it would be advisable to precede the filtration process
with plain sedimentation basins. It would also be advisable to
provide microscreening facilities for algae removal.

The slow sand filtration process itself would not involve pumping:
however, pumping would be required to transport raw water to the plant
and then finished water from the plant. There would also be some
minor power consumption associated with the microscreening facilities,
the chlorination facilities, and the administration building.

The slow sand filtration process requires neither rapid mix chambers
nor flocculation basins. The filters are of a very simple design and
do not require a backwash system. '!he construction of the plant would
be a relatively simple operation, and could be accomplished using
materials available within Fl:3ypt. However, the microscreens would be
imported. Maintenance would be facilitated by the ready availability
of replacement parts for most components of the plant.

The simplicity of operation, lack of dependence upon imported
chemicals, and absence of a power requirement should lead to a very
reliable and consistent operation.

Advantages

- Chemicals are not essential to the treatment process.

- Electrical power is not essential to the treatment process~
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- There are extremely few mechanical components.

- Replacement components are readily available on the local market.

- Unskilled labor can be used for many plant functions.

- Simplicity of operation and maintenance.

- Simplicity of design and construction.

- Laboratory monitoring requirements for process control are minimal.

Disadvantages

- Large land area required {with plain sedimentation approximately 15
times the area of land required for a rapid filtration process}.

- Filters are subject to upset if there are sudden and severe
fluctuations in water quality.

- Certain types of algae may interfere with the filter operation.

- During the filter curing stage, there is the potential for an
unskilled operator to introduce partially treated water into the
distribution system. However, the problem is not extremely critical
due to the fact that even during the curing stage the filter should be
able to produce a finished water with a turbidity of less than 2 NTU.

- Greater loss of sand filter media can be expected as a result of the
manual scraping required to clean the filters.

- Introduces a new, unfamiliar treatment concept to Fayoum.

* Rapid Rate Filtration

Fayoum currently uses a rapid rate filtration process to treat water.
Rapid rate filters operate at rates {approximately 120 mid} on the
order of magnitude of about 30 times those of slow sand filters. In
order to reduce the frequency of the filter backwash cycle, it is
necessary to remove the bulk of the suspended matter prior to the
filters. Alum addition, rapid mix chambers, flocculation basins, and
sedimentation basins are all part of the process of preparing the raw
water for application to the filter beds. Due to the frequency of
cleaning required for the filter beds, it is necessary to install a
backwash system to clean the filters.

Major advantages of this process are the small land area required
{approximately 1,500 square metres for a 600 litre per second plant}
and the familiarity of the existing staff with this process. The
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major disadvantage is that the system requires operation skills not
currently available in Fayoum; the existing facilitIes are not
properly operated and maintained.

construction of a conventional rapid rate filtration plant is
complex; however, numerous contractors are familiar with this type of
facility. Numerous components would have to be imported.

Proper operation and maintenance of a rapid rate filtration plant
requires a staff of skilled operators, maintenance personnel, and
laboratory technicians. In spite of the fact that the existing
facilities' utilize this process, Fayoum lacks the institutional
suppor't and human resource skills to operate such a system. To
achieve the minimum level of skills required, the staff would need 18
months or more of training. In addition, considerable investment
would be required in support facilities.

Advantages

- Process is cormnonly used throughout the world, and is presently used
in Fayoum.

- Process is capable of producing a finished water of excellent
quality.

- Land area required is not excessive.

Disadvantages

- Process is complex and difficult to operate.

- Imported chemicals are essential to proper operation.

- Imported parts are required to maintain the system components.

- Filters require frequent backwashing.

- Sludge must be removed periodically from sedimentation basins.

* Dual Media, High Rate Filtration

This process is very similar to the rapid rate filtration process.
However, it introduces the use of coal in the filter media in addition
to the sand, and uses a higher rate of filtration (approximately 240
mid) •

The major advantage of this system is that the filter area is further
reduced, thus the construction cost is also reduced.
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In all other aspects, the system is virtually identical to the rapid
rate filtration process with the exception of the increased frequency
of backwash that is required.

Advantages

- Process is virtually identical to the rapid rate filtration process
which is presently used in Fayoum.

- Capability of producing a finished water of excellent quality.

- Land area required is less than a slow sand filter process or a
rapid filtration process.

- Minor redundancy in system. If upstream units operate at less than
optimum levels, it is still possible to produce a finished water of
good quality b¥ placing a greater burden on the filters.

Disadvantages

- Process is complex.

- Imported chemicals are essential to proper operation.

- Imported parts are required to maintain the system components.

- Filters require frequent backwashing.

- Sludge must be removed periodically from the sedimentation basins.

* Direct Filtration

The direct filtration process is similar to the dual media, high rate
filtration process; however, the flocculation basins are of a reduced
size and the sedimentation basins are eliminated altogether.
Chemicals are added to destabilize the suspended matter rather than to
create a floc which will slowly settle with the suspended matter
adhering to it. All of the suspended matter is removed by the filter
media; this is made possible by the use of a dual media filter for
more efficient in-depth filtration.

The major advantage of this process is that construction costs are
substantially reduced (approximately by 1/3 that of a conventional
rapid rate filtration facility). The major disadvantage is that
prop]er filter operation becomes extremely critical.

The operation of a direct filtration process is less complex than a
conventional process; however, the filters require increased
attention and more frequent backwashing.
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Chemical costs typically are less with this process than a
conventional process. However, the increased frequency of backwashing
results in slightly higher power costs.

Advantages

- Substantially less chemicals are required than for a conventional
plant.

- Operation is less complex than for a conventional plant.

- Construction costs are approximately 1/3 less than for a
conventional plant.

- Land area required is minimal.

Disadvantages

- The filters must be monitored constantly and be properly maintained.

- The filters should be cured for approximately 1 hour after each
backwash cycle.

- Imported chemicals are essential to proper operation.

- Expensive polymers may be required to optimize plant operation.

- Imported parts are required to maintain the system.

3.2 ALTERNATIVES FOR IMPROVING 'rHE EXISTING WATER DISTRIBUTION SYSI'EM

* Leak Detection and Line Repair

The draft Master Plan estimated that approximately 23% of the water
leaving the treatment plant is unaccounted for. However, this
estimate is based upon extremely limited data; it is suspected that
the actual leakage may be considerably higher. If leakage could be
substantially reduced, the need for expanded treatment facilities
would be reduced and operation costs would be lowered.

A useful rule-of-thumb is that 20% of the leaks in a distribution
network account for 80% of the water loss. For the most
cost-effective solution, it is recommended that efforts be
concentrated on the major leaks.

- 13 -
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New, sophisticated equipment permits accurate and quick leak
detection. Unfortunately, this equipment is expensive and requires
considerable skill in its proper use. Normally, it is desirable to
contract with a firm sPeCializing in this field to conduct the leak
detection program. The line repair work can be performed by city
personnel or a local contractor.

Often leaks can be repaired quickly with a simple repair clamp. Where
leaks are the result of deteriorating lines, whole sections of pipe
may have to be replaced.

Advantages

- Low cost of leak detection program.

- Potential for substantially reducing investment in new capital
structures.

- Potential for substantially reducing operation costs associated with
treatment and pumping of wasted water.

- Offers relatively quick results.

Disadvantages

- Leak detection equipment is expensive and sophisticated. Skilled
personnel are needed for the leak detection program.

- Results are uncertain.

Impossible to accurately estimate the costs for the repair work in
advance of the leak detection survey.

* Line Cleaning Program

Line sediment and deposits which coat pipe walls can substantially
reduce the carrying capacities of lines. This reduced carrying
capacity can result in increased pumping costs and can create pressure
problems.

The magnitude of the problems created by deposits and sediment is
extremely difficult to guage.

New, hydraulically driven pipe "pigs" are relatively expensive, and
are easy to use. However, access points (launchers) are required for
the introduction and removal of the pigs. These launchers may be
somewhat expensive to install.
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If the pigs cannot clear the system, it is necessary to use more
expensive mechanical scraping equipment.

Once the investment has been made in the purchase of pigs, pumps, and
launchers, a routine line cleaning program can be economically
established. Blow-off assemblies and fire hydrants could be installed
at strategic locations to facilitate the line cleaning program. This
program can be conducted by city personnel.

Advantages

- Low cost of equipment.

- Work can be performed by city personnel.

- Potential for reducing pumping costs.

Potential for improving water pressure in many areas.

- Program can be performed quickly.

Disadvantages

- Results are unpredictable.

Installation of launchers for the pipe pigs can be expensive,
particularly in high density areas.

- If sediment and/or deposits are extremely heavy, the pipe pigs may
not be able to clean the lines.

* Reinforcement of Distribution System

A computer analysis of the pipe network can be conducted to determine
where deficiencies occur. These deficiencies can then be alleviated
qy strategically locating new mains, paralleling existing transmission
mains, or in an extreme case, replacement' of existing mains with
larger sized pipe.

Dead-end lines can be extended and connected to nearby mains and lines
crossing at road intersections can be interconnected to improve the '
hydraulics of the network.

Advantages

- Computer analyses can be performed at low cost.

- Benefits of network reinforcement can be clearly demonstrated once
the computer analysis is performed.
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- Line reinforcement can alleviate pressure problems and reduce
pumping costs.

Disadvantages

- If major reinforcement of the network is needed, the capital cost
can be high.

* Additional Elevated Storage

Additional elevated storage facilities could substantially improve the
delivery of water to the consumer. The logical location for
additional tanks would be in those areas furthest from the water
treatment plant; however, the exact locations should be determined as
part of a hydraulic analysis of the water transmission system.

Elevated storage tanks are expensive to construct, but are fairly
economical to maintain. Generally, the use of elevated tanks is
preferable to the use of ground reservoirs in combination with booster
stations.

Reinforced concrete tanks are usually used in Egypt; however, steel
tanks offer an attractive alternative. Maintenance costs for steel
and concrete tanks are roughly equivalent. Steel tanks can be erected
somewhat quicker and at a sligqtly lower cost. The concrete tanks
could be constructed by local contractors, but steel tanks would be
erected by one of several ~nerican firms.

Advantages

Potential for improving water pressure in many areas.

- Low operation and maintenance cost.

- Ease of operation.

Disadvantages

- Long construction time required to erect tanks.

- High capital cost.

* Flow Limiting Devices

The installation of flow restrictors at all public fountains and at
residential connections could significantly reduce water consumption.
Such limiting devices would make it difficult for the consumer to use
excessive quantities of water. This can be a very important
consideration in a society where the minimum needs of the public are
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guaranteed. Restriction of water usage would permit a more equitable
distribution of available treated water.

Potential benefits would be the reduced size of treatment facilities
required, and reduced operation costs.

The material cost of the static restrictors is very low and the
installation cost is not excessive.

Advantages

- Low cost of installation and maintenance.

- Potential to reach more consumers.

- Potential for reducing investment in new capital structures needed
for excessive water demands.

- Potential for reducing operation costs associated with treatment and
pumping of excessive amounts of water.

- Work could be performed by city personnel.

Disadvantages

- Public resistance to limited availability of water.

- Difficulties associated with those connections serving multiple
users.

- Water conservation may hinder go9d hygiene practices.

* Improved Drainage at Public Fountains

Generally, the public fountains in Fayoum are not well maintained.
Ponded water around each of the fountains is typical. Organic matter
from the cleaning of pots and pans is in evidence. It would be
desirable to separate the water distribution function and the
washing/cleaning function at each fountain. Fountains should only be
located where adequate drainage to either a public sewer or an open
drain can be provided. Fountains should be mounted on a solid base at
an elevation well above ground level.

The public fountains serve a substantial portion of the population.
Sanitary conditions should be maintained at the fountains.
Landscaping and regular maintenance should be performed in order to
create an atmosphere more conducive to cleanliness.
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Advantages

- A large segment of the population would receive improved service at
an extremely low cost.

- Public health should improve.

- The community would be more attractive.

Disadvantages

- Difficult to maintain sanitary conditions at the public fountain
sites. Present users habits are ingrained.

3.3 ALTERNATIVES FOR THE EXTENSION OF THE WATER DISTRIBUTION SYSTEM

* Water Demand Criteria

A major consideration in the extension of the system is the water
demand criteria which will be used to size lines and other
facilities. Decisions must be made as to whether or not unlimited
demands will be met or whether use will be restricted. COnsidering
the difficulty in satisfying current demands and the high cost of new
facilities, it may be advisable to severely limit water usage in order
to guarantee equitable water distribution. In addition to the basic
user demands upon the system, consideration must be given to water
losses within the system. In the case of Fayoum, current losses may
be approximately equal to the user demand.

The consultant has estimated that the year 1983 per capita water
demand was about 151 litres per day (lpd); the year 2000 per capita
demand is projected to be 200 lpd. 'Ibis is an aggregate per capita
demand which includes an allowance for governmental, industrial, and
commercial consumption in addition to domestic consumption.
Unaccounted-for water has been estimated at 23% of the water leaving
the treatment plant, but will be reduced to 10% by the year 2000. The
consultant has arrived at a year 2000 average daily summer demand
(1.25 times average daily demand) of 960 litres per second (Ips).
This figure assumes elimination of public fountains within Fayoum.

Due to the limited availability of funds, it is extremely doubtful
that the city will be able to provide central service to all areas
within the current city limits. By restricted expansion of central
service within the city, limiting water consumption, and reducing
system losses, it would be possible to significantly reduce the
proposed design capacity of the system.
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Infinite variations in the demand are possible. One example would be
to reduce water losses to 10%, to restrict domestic water consumption
to 130 lpd per capita, and to limit central service to about 60% of
the population. The resulting projected year 2000 water demand would
then be calculated as follows:

1. Year 2000 Fayoum population -- 331,746

2. Percent Year 2000 population served by central system -- 60%

3. Percent Year 2000 population served by public fountains -- 40%

4. Year 2000 per capita demands 130 lpcd for central system
30 lpcd for public fountains
10 lpcd for government,

industry, &commercial uses

5. Water losses -- 10% of base demand

6. Sumner demand factor -- 1. 25 times average daily demand

7. Calculations:

331,746 x 0.6 x 130
331,746 x 0.4 x 30
331,746 x 10

= 25,876,188
= 3,980,952
= 3,317,460

33,174,600 lpd

33,174,600 / 24 /60 / 60 = 384 lps

384 xl.l

422 x 1.25

=

=

422 lps average daily

528 lps average daily summer

Thus, an average daily sumner demand of 528 lps for the year 2000 is
one of numerous alternatives.

* Materials of Construction for Pipelines

Highly corrosive soils in Fayoum are believed to be the cause of rapid
deterioration of cast iron pipes~ therefore, new lines of cast iron
or ductile iron should be adequately protected against corrosion.
Locally manufactured cast iron pipe products are of poor quality and
not generally available with mechanical joints. The Jabault couplings
used with locally produced asbestos-cement pipe offers only limited
deflection at the pipe joints. The local asbestos-cement pipe is
generally of good quality~ however, the short sections used result in
an excessive number of joints in the pipeline, and thus increase the
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potential for leakage. Polyvinyl chloride (PVC) pipe has recently
been introduced in Egypt; however, its availability and quality have
not yet been adequately established. The PVC pipe is available with
bell and spigot, gasketed joints and is produced in longer sections
than the asbestos-cement pipe. Glass reinforced plastic (GRP) pipe is
also available locally. Both PVC pipe and GRP pipe are relatively
easy to install. Prestressed concrete cylinder pipe is commonly used
for larger diameter lines; however, it is rather difficult to work
with.

* Water Meters

Water meters offer the City the opportunity to conserve water usage.
However, such conservation can only be achieved if the installation of
meters is coupled with a rate schedule which assesses rates which are
sufficiently high to discourage waste. Water meters require periodic
calibration and overhaul. In addition, personnel are required for the
meter readings. Records of the readings must be maintained and
incorporated into the billing system.

Installation of water meters at connections for major users and the
use of a flat rate for residential users and small businesses is a
compromise which can often be more cost-effective than metering all
users. However, here again a realistic rate schedule is required if
the meters are to be effective.

3.4 ALTERNATIVES FOR THE REHABILITATION OF THE WASTEWATER COLLECTION
SYSTEM

* Infiltration Study and Line Repair

The draft Master Plan for Fayoum has concluded that surcharging in the
collection system has precluded any infiltration. However, it is
suspected that as much as one-third of the influent to the wastewater
plant is the result of infiltration. If infiltration could be
substantially reduced, the need for expanded treatment facilities
would be reduced and operation and maintenance costs would be lowered.

A simple infiltration study could be conducted to localize the areas
of greatest concern. Efforts would be concentrated on the major
problem areas in order to maximize the effectiveness of the line
repair program. A goal of reducing infiltration to approximately 20%
of the flow into the treatment plant could be realistically
established.
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The installation of liners in problem areas would be a relatively
simple task. Due to the fact that house cqnnections in Fayoum are
only made at manholes, it would not be necessary to excavate each
service connection and cut an opening in the liner for the connection.

A sPecialized firm would be required to install the liners.

Advantages

- Low cost of infiltration study.

- Potential for substantially reducing investment in new capital
structures.

- Potential for substantially reducing operation costs associated with
treatment and pumping of infiltration.

Disadvantages

- Specialized equipment is required for the installation of the pipe
liners. Skilled personnel are needed to install the liners properly.

- Potential effectiveness of program cannot be gauged until after the
infiltration study is completed.

- Impossible to accurately estimate costs for the repair work in
advance of the infiltration study.

* Sewer Cleaning Program

Deposits, grease accumulations, and debris can substantially reduce
the carrying capacities of sewers. This reduced line capacity can
result in frequent backups of sewage and even flooding.

Sewer cleaning equipment has been purchased by Fayoum as part of a
sUb-project. An ongoing cleaning program could easily be established
by the City.

Advantages

- Moderate cost of equipment.

- Work can be performed by city personnel.

- Potential for reducing sewage backups and flooding incidents.

- Ongoing program can be established.
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Disadvantages

- Success of completed project may be difficult to gauge.

- To be truly effective, project should be conducted in conjunction
with other programs such as improved sewer construction techniques,
improved pump station operating techniques, etc.

* Pump Station Improvements

The surcharging of sewers which results from the improper operation of
pump stations can contribute significantly to problems with grease,
sediment, and debris accumulating in the sewers. 'Ibe pump stations
could be operated in accordance with generally accepted practices if
adequately sized wetwells, properly sized pumps, and reliable control
systems were provided.

Upgrading of stations to meet existing and projected demands would
improve the reliability of the service. FUrther improvements in
reliability could be provided with the addition of standby pumps,
bypass piping with valves, pressure gauges and wetwell level
indicators, standby power generators, alarm systems, an inventory of
spare parts, and O&M manuals.

The cost of a major rehabilitation program would be fairly high;
however, the station structures appear to be fairly sound, and
rehabilitation should therefore be somewhat cheaper than new
construction.

Advantages

- Improved service reliability.

- Improved hydraulics in gravity sewer system. 'Ibis would reduce
problems with solids accumulations in the sewers.

Disadvantages

- High cost of major rehabilitation program.

- Length of time required to perform rehabilitation work.

* Force Main Improvements

Properly sized force mains can reduce friction losses and thus in turn
reduce power consumption at the pump stations. A hydraulic analysis
of the force main system would permit the economical sizing of force
mains and permit a determination of optimum head conditions for each
pump station.
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Air release valves and blow-off assemblies could improve operating
conditions and facilitated maintenance of force mains.

The hydraulic analysis of the system could be performed inexpensively
and quickly. Replacement and/or paralleling of existing force mains
could be expensive. The addition of air release valves and blow-off
assemblies at critical locations could be done for a relatively low
cost.

Advantages

- Reduced pumping costs.

- Elimination of potential problems due to air lock and solids
accumulation.

- Low cost hydraulic analysis would permit the City to evaluate
potential power savings prior to proceeding with expensive line
replacements and/or paralleling.

Disadvantages

- High cost of major improvements.

- Difficulty in estimating improvements attributable to new air
release valves and blow-off assemblies.

* Replacement of Undersized Collectors

Replacement of undersized gravity collectors in major problem areas
would reduce sewage backups and flooding incidents.

A high initial cost is associated with the replacement of undersized
sewers; however, properly sized and sloped sewers provide
cost-effective, reliable service.

Advantages

- Reduced maintenance costs.

- Improved service. Reduced incidents of flooding and sewage backups.

Disadvantages

- High construction cost.
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3.5 ALTERNATIVES l!"'OR THE EXTENSION OF THE WASTEWNrER COLLECTION SYSTEM.

* Modification of Design Ctiteria

A major consideration in the extension of the collection system is the
design criteria to be used for manhole spacing, service connections,
and pump station sizing. Extremely conservative criteria can result
in excessive, and unn~essary, construction costs and thus reduce the
capability of the City to extend service. On the other hand,
inadequate standards can result in poor service and high operation and
maintenance costs.

Existing criteria used in Fayoum for spacing of manholes calls for 30
metres of separation for line diameters of 180 rom to 225 rom. Manhole
spacing of between 91 metres and 122 metres has been successfully
employed in other countries for 200 rom diameter sewers.

Currently, all service connections must be made at a manhole. Main
line connections are typically used in other countries.

The use of improved materials of construction and the availability of
modern sewer cleaning equipment would make it feasible for Fayoum to
relax existing standards regarding manhole spacing and service
connections. If existing construction practices are continued, it
would probably be best to maintain existing standards.

If pump stations could be properly operated and maintained, it would
be possible to build stations to less restrictive standards.
Currently, NOPWASD encourages considerable duplication in pumping
capacity; the rated capacity of a station may often be only one-half
of the in-place capacity. Existing standards result in substantial
additional costs for each pump station constructed.

Advantages

- Substantial reductions in capital cost.

Disadvantages

- If relaxation of standards is not coupled with improved materials of
construction and improved pump station maintenance, system performance
may be substantially affected.

* Materials of Construction for Sewers

Existing sewers in Fayoum are constructed of vitrified clay (VC)
pipe. Due to the non-availability of gasketed joints for locally
manufactured VC pipe, cement mortar is used to seal the joints. In
order to protect the rigid joint which is created by the cement
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rortar, it is necessary to protect the entire pipeline with a concrete
bedding. The numerous joints associated with the short pipe sections
and the method of pipe jointing can contribute to substantial leakage
problems.

Polyvinyl chloride (PVC) pipe is relatively new to the Egyptian
market, and has not yet been used extensively. However, PVC pipe
appears to be readily available and of reasonable quality. The pvc
pipe is available with gasketed, bell and spigot joints. Advantages
of the PVC pipe are ease of installation, tightness of joints, longer
pipe sections result in fewer joints, and lower in-place cost. A
disadvantage is the limited range of pipe diameters available.

Reinforced concrete pipe and prestressed concrete cylinder pipe are
often used for large diameter sewers. These alternatives are
economical; however, the inner surface of the pipe is subject to
degradation by hydrogen sulfide unless a protective liner or coating
is provided. Dle to the weight of a section of concrete pipe, it is
rather difficult to install.

* Materials of Construction for Force Mains

Highly corrosive soils in Fayoum are believed to be the cause of rapid
deterioration of cast iron pipes; therefore, new lines of cast iron
or ductile iron should be adequately protected against corrosion.
Locally manufactured cast iron pipe products are generally of poor
quality and not available with mechanical joints.

Polyvinyl chloride (PVC) pipe is now being manufactured in Egypt. PVC
pipe is easy to work with and relatively inexpensive to install.

Asbestos-cement (Ae) pipe is available locally and is of good
quality. The Jabault couplings used in Egypt offer limited joint
deflection and are subject to displacement in poor soil conditions.
The inner walls of the pipe are subject to attack by hydrogen sulfide.

Glass reinforced plastic (GRP) pipe is also used in Egypt. It is easy
to install, but has a relatively expensive material cost.

3.6 WASTEWATER TRFA'lMENT ALTERNATIVES

* Primary Treatment

The major advantages of a primary treatment facility in Fayoum would
be the low cost and the ease of operation and maintenance. The
existing staff could realistically achieve in short time frame the
necessary level of skills required for the proper operation and
maintenance of such a facility.
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The major disadvantage of this alternative is the minimal levels of
treatment provided. If the existing discharge to EI Bats Drain is
continued, further deterioration of the drain can be expected.

Primary facilities have the capability of removing most of the grit
and floating solids from the wastewater. A substantial portion of the
suspended matter can be removed and the bio-chemical oxygen demand
(BOD) can be reduced.

Primary clarifiers are the major initial element of many secondary
treatment processes, thus they can form the first stage of a staged
construction program for secondary treatment.

Adequate sludge handling facilities are required if the clarifiers are
to be properly maintained. Initially, the raw sludge could be pumped
from the clarifiers to drying beds; later anaerobic digestors could
be added if appropriate.

Advantages

- Ease of operation and maintenance. Good degree of reliability.

- Low construction cost and low operation and maintenance costs.

- Can be incorporated into future, sec9ndary treatment facilities.

Disadvantages

- Limited level of treatment provided. Cannot meet existing water
quality standards for discharge to surface water bodies.

* Trickling Filters

A trickling filter process would involve the addition of trickling
filter units and secondary clarifiers to the previously described
primary treatment process. Trickling filters have the capability of
substantially improving the degree of treatment.

The exact degree of removal obtainable by this process is dependent
upon numerous factors such as filter area and depth, number of stages,
media type, and recirculation rates. Trickling filter plants are
typically designed to provide BOD removals of anywhere from 65% to 85%.

This alternative requires skilled operators. The existing trickling
filter facility in Fayoum is not operated to its capability.
Considerable training would be required to upgrade the skills of the
existing staff.
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Though this process is capable of providing a relatively high level of
treatment, it would not be able to meet water quality standards if
discharge continues to El Bats Drain.

Advantages

- Easier to operate and maintain than many secondary processes.

- Lower operating cost than many secondary processes.

- Relatively high levels of treatment are obtainable on a consistent
basis if properly operated.

- Can meet the existing water quality standards for El Bats Drain.

Disadvantages

- Skilled operators are required. Improper operation can drastically
reduce effectiveness.

* Stabilization Ponds

Stabilization ponds would represent an excellent application of
appropriate technology in Fayoum. The operation and maintenance of
stabilization ponds is extremely simple. '!he climate in Egypt is well
suited to this type of treatment process. There is virtually no
mechanical equipment required. Power consumption is virtually nil.

The degree of removal obtainable is dependent primarily upon detention
time. ~ration in series and the use of anaerobic lagoons and
maturation ponds in conjunction with the stabilization ponds can
further improve the treatment capability of the system.

The primary disadvantage associated with the use of stabilization
ponds is the extremely large land area required, particularly for high
levels of treatment.

Construction can easily be staged to provide progressively higher
levels of treatment as flow to the plant increases.

Advantages

- Extremely easy to operate and maintain.

- Simple to construct. Locally available materials and techniques are
applicable.

- Very low operation and maintenance cost. Power consumption is
virtually nil.
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- Relatively stable biological process.

- Construction can be easily staged.

- Sludge disposal problems are greatly reduced.

Disadvantages

- Extremely large land area required.

- Susceptible to weed and odor problems.

* Aquaculture Ponds

An aquaculture process would involve the addition of water hyacinth
ponds after either the previously described trickling filter process
or stabilization pond process. The artificial wetlands that would be
created would have the capability of providing an extremely high
quality of effluent.

The use of shallow (0.5 metre depth) water hyacinth ponds with a total
detention time of 3 days could reduce BOD another 70% and SS another
55% beyond the secondary level. Unmanaged ponds with no supplemental
aeration would be extremely cost-effective in Egypt.

This process would have the capability of producing a high quality
effluent.

As this is essentially proposed as an effluent polishing process, it
would be subject to the advantages and disadvantages associated with
the particular secondary treatment process chosen to precede the
hyacinth ponds.

Advantages

- High level of treatment provided.

- Upgrades secondary facilities at a very low cost.

- Operation and maintenance costs associated with the ponds are
minimal.

Disadvantages

- Should be proceeded by an initial treatment process.

- Large area of land required.

- Potential odor and mosquito problems.
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3. 7 WASTEWATER DISPOSAL ALTERNATIVES

* El Bats Drain

El Bats Drain has a high velocity, and the upstream flow provides
substantial dilution of the existing wastewater discharge. This
drain is the existing discharge point for treated wastewater from
Fayoum. The wastewater leaves the plant via a paved channel and
then enters the drain. El Bats Drain runs for a distance of about
50 kilometers and then empties into Lake Qa,run.

'!he Ministry of Irrigation intends to eventually divert a
substantial portion of the flow away from El Bats Drain in order to
blend the water from the drain with canal water and use it in the
irrigation of reclaimed agricultural lands.

The drain does not directly impact any villages along its run. A
field survey indicates that dissolved solids (DS), chemical oxygen
demand (COD), and phosphate levels all exceed the limitations
established in Law 48/1982 for drains which are to be used for
irrigation.

At the time of the field survey, the dilution ratio of the upstream
drain flow to the wastewater discharge was approximately 4:1.

Advantages

- Precedent has been established for discharge to this drain.

- The existing wastewater discharge does not directly impact any
towns or villages. '

Disadvantages

- The existing discharge has a measurable effect upon El Bats Drain.

* Irrigation of Reclaimed Land

The agricultural land between the existing treatment plant site and
El Bats Drain does not have access to canal water. In the past,
effluent from the treatment plant has been diverted to irrigate this
land. The only other source of irrigation water is the drain which
passes by this land. Unfortunately, this drain is somewhat saline.

Land application systems have the capability of treating wastewater
to extremely high levels. The degree of pretreatment required would
be dependent primarily upon the tyPe of crops to be grown.

- 29 -



Advantages

- No discharge to a surface water body, thus health risks to the
general public are greatly reduced.

- Nutrient application to agricultural lands.

- Minimal treatment required for restricted crop irrigation,

Disadvantages

- Health risk to agricultural workers.
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Section 4

Needs and Proposed Actions

Though there are apparently well-qualified personnel associated with
the City of Fayoum, it is apparent that due to either social or
cultural reasons their involvement with direct day-to-day operations
in the field is extremely limited. Field personnel typically lack
sufficient training and skills to operate and maintain those
facilities for which they are responsible. The duties of
individuals generally are extremely limited in scope. The chain of
command is often hazy, particularly in regard to responsibilities.
There is a tendency by the individual not to concern himself with
those problems which may arise unless these problems are clearly
within his area of responsibility. Accordingly, he is either
unconcerned or he assumes that someone else will take care of such
problems. 'Ibis lack of initiative appears to be rooted in the
system. It is an unrealistic expectation to believe that the
provision of training alone will eliminate a problem which is
essentially a problem of attitude.

There is a strong need to develop a sense of pride in each
employee. The use of team concepts might help to achieve such a
goal. The employee should realize not only financial reward for his
aChievements, but also acknowledgment from his
superiors.

It is recommended that serious consideration be given to the
establishment of an independent organization for the operation and
maintenance of the water and wastewater facilities. This
organization should have the freedom to hire and fire.

There is a need at the present time to supply each employee with a
clean, attractive work environment. At the treatment facilities and
purrp stations, this means that it is impOrtant to clean up inside
and outside the buildings. Interior components should be painted

. with bright, cheerful colors. Non-functional equipment should be
disposed
of. Stored materials should be neatly stacked. The importance of
landscaping should not be underestimated. Housekeeping practices
should be applied to vehicles and field equipment also. Vehicles
should be washed daily; field equipment should be cleaned after
each use. All equipment should be regularly painted and
rehabilitated.

A central shop is being established as a sub-project. A
preventative maintenance program should be established in
conjunction with the onstruction of this shop. 'Ibis program should
then be expanded to incorporate the water and wastewater
facilities. At the current time, preventative maintenance is not
practiced in Fayoum.
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Another extremely important need is a safety program. Current safety
practices in Fayoum are horrifying by American standards. The total
lack of appropriate equipment and procedures for handlilB chlorine
equipment highlights this concern. Each employee should receive
instructions which will make him cognizant of the hazards involved with
sewer gases, chemical handling, electrical systems, and mechanical
equipment.

There are no operation and maintenance manuals that an interested
employee can refer to in order to gain an understanding of basic
procedures or for troubleshooting. Arabic lalBuage manuals should be
develoPed for all new facilities and for the existing facilities.

A laboratory is needed not only for monitoring overall plant
performance, but also for evaluating the effectiveness of each
component within the process. This is necessary if the operator is to
optimize efficiency at each plant. Laboratory facilities are important
to ensure proper chemical feed rates. The laboratory tests which are
performed on a daily basis should be those tests which are absolutely
essential to the proper operation of the plant. Additional "icilB on
the cake" type tests should be avoided as they tend to diminish the
overall importance of the laboratory program to the operator. Forms
should be develoPed which will ensure proper recordkeeping and which
will provide useful information to the system operator. Laboratory and
plant personnel must understand the significance of each test and how
it relates to their SPecific duties and responsibilities.

There is a need in Fayoum for trained inspectors for civil works. A
very basic insPection and testing program should be established for the
following:

1. Soil compaction,
2. Concrete quality,
3. Pipeline tightness.

Basic equipment should be provided and forms develoPed which will
ensure that the essential elements of civil works are relatively
sound. More sophisticated inspection andtestilB requirements
associated with electrical systems, mechanical equipment, and the like
would be contracted out to. others.

It is almost imperative that a sewer inspection and rehabilitation
program be established immediately in order to reduce what is suspected
to be a substantial amount of infiltration. Initially, the main lines
would be inspected and rehabilitated. If the cost-effectiveness of
such a program justifies itself, it would then be appropriate to extend
the program to the minor lines. Though it would be Practical to
completely eliminate infiltration, it should be possible to recover
needed capacity in many of the p~p stations and the treatment plant.
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A leak detection survey is also needed for the water distribution
system. Major leaks should be repaired as ~liscovered. It is suspected
that due to the nature of construction of the water lines that there
are numerous small leaks rather than a few large leaks. It is
therefore questionable whether or not it will be practical to correct
more than a handful of such leaks. Therefore, only limited success is
projected for this program.

None of the treatment facilities visited are operated properly.
Available personnel are years away from being able to develop the
necessary skills to properly operate and maintain such facilities.
Therefore, it is extremely important that to the extent possible
"appropriate technology" be used for all new facilities. Sophisticated
equipment such as motorized valves and computer-operated control
centers should be avoided. Complex processes such as activated sludge
processes in wastewater treatment plants should not be used. Systems
should be simple, durable, and reliable. Emphasis should be placed
upon a realistically consistent realiability rather than a theoretical
capability. For example, it would be better to have a water treatment
plant which provides moderate quality drinking water 95% of the time
rather than one that has the capability of providing excellent water
but will not realistically function in the current environment. It
should also be recognized that funding limitations can often place a
severe constraint on annual budgets. Therefore, facilities that
require large inputs of power or chemicals should be avoided to the
extent possible. Similarly, facilities with high maintenance
requirements (non-labor) should be avoided.

In regard to the water treatment plant, it is suggested that a slow
sand filtration process would be most appropriate to the level of
skills projected to be obtainable in the near future. Of course, such
a process requires a large area of land. For this reason, it may be
necessary to build at more than one site or to use a more sophisticated
process such as direct filtration. The use of direct filtration or any
other sophisticated process would require the use of skilled
ex-patriate labor if proper operation is to be ensured. The existing
water treatment facilities in Fayoum should be dismantled; it is in
such a state of disrepair that rehabilitation and upgrading would not
be cost-effective.

In regard to the wastewater treatment plant, it is suggested-that
screening facilities, primary settling units, and chlorination
facilities would provide an appropriate level of treatment considering
the current discharge point and the level of skills realistically
obtainable in the near future. Of course, it must be recognized that
primary treatment will not meet the requirements of Law 48. The
provision of sludge digestion and adequate drying beds are necessary to
ensure that sludge is frequently removed from the settling tanks.
Irrigation of non-edible crops using a portion of the plant effluent
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should be considered for that land immediately downhill of the plant
and without access to canal water. The existing primary settling units
appear to be salvageable. It is recommended that funds not be spent to
rehabilitate the secondary units at this time.

Additional elevated storage facilities should be strategically located
throughout the water distribution system. Several smaller tanks would
provide better service than one large tank.

Additional wet well volume should be provided at the wastewater pumping
stations. The practice of permitting the gravity sewers to operate
under surcharged conditions should be stopPed irranediately.
Rehabilitation of existing pumping stations is recommended.

Existing practices regarding the construction of water distribution
systems and wastewater collection systems should be reviewed. It is
suggested that the use of PVC pipe and other modern materials of
construction would be more cost-effective than materials currently in
use. Design standards appear to be unduly restrictive with little or
no improvement in system reliability: it is recommended that only
reasonable standards be funded as part of this project.

It is imperative that a program of construction inSPection and
materials testing be established for the major capital works. This
program should be part of a construction management contract for the
construction of the water treatment facilities and rehabilitation of
the wastewater pumping stations to be performed under the Provincial
Cities Development Project.

- 34 -



FAYOLM

Section 5

Recommended Implementation Plan

5.1 GENERAL

This section contains a recommended implementation plan which will
benefit the greatest number of people at the least cost. The majority
of the prqposed actions do not involve major new structures, but rather
maximize the effectiveness of existing facilities.

5.2 WAlrER

Emphasis should be placed on investments, including new facili ties and
rehabilitation of existing facilities, which will improve the quantity
and quality of water provided to the served population.

1. Priority should be given to extension of water service concurrently
with the extension of wastewater collection into areas which can be
most cost-effectively served. A lower priority should be given to
fringe areas. It is suggested that a goal of providing central service
to about 60% of the year 2000 population be established initially
(approximately 59% of the current population is now served).

2. A leak detection survey of main lines in the existing system should
be conducted. Major leaks should be repaired: severely deteriorated
lines should be replaced.

3. A line cleaning program should be established. Access points for
cleaning equipment should be provided. Blow-off assemblies and
hydrants should be installed at critical locations•.

4. A computer analysis of the pipe network should be performed. Those
deficiencies which are identified by the ?nalysis should be alleviated
by strategically locating new mains and paralleling existing
transmission lines to reinforce the system. Dead-end lines should be
extended and looPed into the distribution system.

5. Flow limiting devices should be installed at all public fountains
and residential connections. Domestic water consumption should be
limited to 130 Ipcd.

6. The existing public fountains should be upgraded to include proper
structures and drainage to reduce the ponding of water at the fountain
sites. Where practical, the drain lines from the fountains should be
connected to available sewers.
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7. Build a new water treatment plant of 600 Ips on land available at
the site of the existing water treatment plant with appropriate
technical features. The design should focus on simplicity of operation
and ease of maintenaoce. The recommended facility is smaller than that
which was proposed in the draft Master Plan; however, it should be
designed to allow for plant expansion in the future. This facility
would ioclude a new raw water intake structure and ground storage
reservoirs. It is suggested that a direct filtration process will be
the most cost-effective treatment process for FayoUID.

8. After construction of the new treatment plant, deconunission the
existing water treatment plant.

9. Eocourage the larger industries to use well water supplies to the
maxbnum extent possible.

10. Additional elevated storage should be provided throughout the
city. It is recommended that three 4,000-eubic metre tanks be
erected. '!he exact location of the tank sites should be determined by
the previously recommended computer analysis.

11. Install water meters only at service connections for major users.
Use a flat rate system for residential users and small businesses.

5.3 WASTEWA'fER

Emphasis should be placed on investments to improve the existing
collection system.

1. An infiltration study of the existing collection system should be
conducted. Major leaks should be repaired by either line replacement
and/or the use of liners.

2. A regular sewer cleaning program should be established.

3. A hydraulic analysis of the force main system should be performed.
Force mains should be either repaired, replaced, or reinforced as
appropriate. Blow-off assemblies, isolation valves, and air release
valves should be installed at critical locations.

4. Under-sized collectors should be replaced.

5. Priority should be given to extension of wastewater service
concurrently with the extension of water distribution into areas which
can be most cost-effectively served. A lower priority will be given to
fringe areas and to service in new drainage areas. It is suggested
that a goal of providing central service to about 60% of the year 2000
population be set (approximately 38% of the current population is now
served) •
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6. Where feasible, the wastewater collection system should be expanded
to provide selected collectors in areas serviced by public fountains
but not by sewers. This would allow for proper collection of wash
water at the public fountain sites and provide discharge points for
disposal of septage by haulers.

7. Vacuum trucks should be used to haul septage in unsewered areas.
Provisions should be made to receive septage at the pump stations and
at other convenient sites.

8. COnsideration should be given to the use of construction materials
which will reduce the potential for excessive infiltration in new
sewers.

9. All of the existing pump stations should be rehabilitated.
Simplicity and ease of operation and maintenance should be stressed in
new designs. Design criteria for the sizing of pump stations should be
modified in order to lower construction costs.

10. The existing primary clarifiers at the existing triCkling filter
plant should be rehabilitated to a design capacity of about 500 Ips.
Chlorination facilities and a cascade type aerator should be added to
the existing facilities. Discharge of treated effluent should continue
to El Bats Drain. The investment of scarce funds in the rehabilitation
of or construction of new secondary facilities is not recommended as a
cost-effective alternative.

11. Sludge thickeners should be added to the existing plant and the
drying beds should be upgraded.

12. The existing trickling filters should be abandoned.

5.4 SUPPORl'

Provision of extensive on-the-job training, establishment of a
preventative maintenance program, development of adequate repair
facilities, establishment of an inventory program, and the provision of
operation and maintenance manuals are all seen as vital elements of
thi s program.

5.5 PHASE I

Tables 2A and 2B are illustrative of a program which could be
accomplished using existing funding levels for this project.
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5.6 PHASE II

Tables 3A and 3B illustrate a program which would permit Fayoum to meet
its most basic service needs coupled with a modest extension of
service. Proper management of the proposed facilities is absolutely
essential if minimal levels of service are to be adequately maintained
within the service area until the year 2000. The additional facilities
proposed in this program would be contingent upon the availability of
ap~oximately $50,000,000 and LE 15,000,000 (all three cities) for a
follow-on program to Phase I.

ID#0023D
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BENI SUEF

Section 1

Current Status

1.1 WATER

Distribution

The existing water distribution system consists of both cast iron pipe
and asbestos-cement pipe. Pipe diameters range from 50 mTI to 450 mTI.

"Unaccounted-for-water" is estimated to be approximately one-half of
that leaving the water treaonent plant. It is suspected that leaking
valves and pipe joints are a primary cause of this
"unaccounted-for-water". Public fountains also contribute to wastage.

The system network is not very well looped and contains many
dead-ends. This poor network contributes to pressure problems and
problems with sediment accumulation in the lines. Many areas of the
city suffer from extremely low pressure. Normally, the system
operates at pressures ranging between 15 and 35 metres.

Transmission and Storage

Treated water from the two water treaonent plants is stored in ground
reservoirs prior to being pumped directly into the distribution
system. The existing elevated storage tanks prOVide minimal capacity
and are not currently in use.

Treatment

Beni Suef is served by two water treaonent plants. The Old Water
Treatment Plant has a design capacity of 210 litres per second and the
New Water Treatment Plant (or the Czech Plant) has a design capacity
of 200 litres per second.

The Old Water Treatment Plant contains three separate flow trains.
The oldest train dates back to 1907. With the exception of the
pumping units, the mechanical components of the plant are
inoperative. Dilapidated facilities impede flocculation. Filter
units are plagued with solids carry-over and inadequate backwashing.
The problems with this plant are so numerous that rehabilitation is
not a realistic alternative.



The New Water Treabment Plant (or the Czech Plant) was commissioned in
1982. This facility is a real heart-breaker: The instrumentation.
rate-of-flow controllers. and plant controls are inoperative. The
quality of the concrete work is so poor that the plant literally
disintegrates before your very eyes. The condition of the plant is
unfortunate because the basic design concept appears to be relatively
well suited to the current level of operational skills available.
Mechanical equipment has been kept to a minimum. Chemical mixing is
by hydraulic turbulence. Hydraulics rather than mechanically operated
paddles promote flocculation. No mechanical sludge collectors are
used in the sedimentation basin. The mixing. flocculation. and
settling processes appear to function extremely well. The filtration
units have extreme problems that are probably due to the inoperative
rate-of-flow controllers. There are other problems associated with
the filters such as uneven flow distribution across the influent
troughs and a suspected major problem with theunderdrain system.

A laboratory has been established at the Czech Plant as part of a
sub-project. Unfortunately. the laboratory does not yet have
sufficient equipment to perform jar tests or to analyze turbidity or
coliform.

The existing level of operation and maintenance at both plants is
insufficient to ensure that the public will have access to a
consistently reliable source of potable water. Neither plant
approaches operation at an adequate level let alone optimum efficiency.

Supply

The source of supply for each of the. water treabnent plants is the
Nile River. Each plant has a separate raw water intake
structure/pumping station.

Though the intake structure/pumping station for the Old Water
Treabment Plant is extremely old. it appears to be functioning
satisfactorily. The raw water pumping station needs some
rehabilitation; particularly, in regard to the electrical system and
controls.

There is currently a problem with silting at the raw water intake for
the Czech Plant. This silting problem has been attributed to the
construction of a new bridge immediately upstream of the intake. It
is believed that the silting problem is due to the construction
operations rather than the effect of bridge structure itself.
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A sub-project is being considered which would interconnect the two raw
water intake structures/pumping stations in order to improve system
reliability.

1.2 WASTEWATER

Collection

The existing collection system consists primarily of vitrified clay
pipe with cement mortar joints. Manholes are constructed of
cast-in-place concrete. Sewer connections are always made at a
manhole and never directly to the sewer main.

Infiltration appears to be a substantial problem. Infiltration
accounts for approximately one-half of the flow entering the
wastewater treabnent plant. The infiltration can be attributed
primarily to the poor quality of pipe joints, the excessive number of
joints associated with the use of short sections of vitrified clay
pipe, and the high groundwater table (it is estlinated that
approximately 90% of the sewers in Beni Suef are below the groundwater
table).

The city has vacuum trucks and sewer cleaning equipment which were
provided as part of a sub-project. Bloc~ages and overflows do not
appear to be a major problem within the existing service area.

Transmission

Four main pumping stations discharge wastewater directly to the
treatment plant. In addition, there is one sub-station which
transmits flow to a main station. Standby power generators are being
provided as part of a sub-project. The pumping stations and
associated force mains are adequate to serve the present needs of Beni
Suef; however, the stations are in need of general rehabilitation.

All of the stations visited appeared to be reasonably well maintained.

Treatment

The existing wastewater treatment facility uses trickling filters to
prOVide secondary treatment. The existing facility has a design
capacity of approximately 300 litres per second; the current flow
into the plant is about one-half of the design capacity.

- 3 -
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The existing facility in Beni Suef is one of the better operated and
maintained facilities in Egypt. Unfortunately, the plant operation
and maintenance is still inadequate by any standard.

Limited wastewater analyses are available. The available data
suggests that the influent is substantially diluted by infiltration.
The data also indicates that this facility provides minimal treatment.

The staff at this facility appears to be concientious, but lacking the
fundamental skills and basic knowledge to properly operate a
wastewater treatment facility. Major operational deficiencies
include, but are not llinited to, the following:

1. The sludge collector/surface sklinner mechanisms in the
primary clarifiers appear to have been inoperative for a substantial
period of time. Apparently, sludge removal from the clarifiers is
severely hampered. The primary clarifiers are prOViding virtually no
treatment. This lack of initial settling is adversely affecting the
downstream treatment units.

2. The trickling filter media appears to have become clogged
with inorganic materials as well as with organic materials.

3. The sludge collector mechanisms in the secondary clarifiers
are operated intermittently rather than continuously.

4. The final clarifiers are overloaded due to the operational
problems with the upstream units. It appears that the frequency of
sludge removal from these clarifiers is insufficient.

5. The plant staff apparently does not use laboratory analyses
to control chlorine feed rates or to diagnose problems with the
various treatment units.

6. Though the pumps and interior facilities are relatively well
maintained, there is a lack of housekeeping within the exterior
treatment units. Grit, scum, and debris are allowed to accumulate in
the troughs, in the channels, on the weirs, on the walls, and on the
various components.

Certain design deficiencies contribute to the operational problems:

1. The influent flow spills over the inlet structure and onto
the ground.

2. Flow measurement is hindered by a lack of a flow meter for
the Parshall flume.

3. The trickling filters cannot be temporarily flooded in order
to permit chlorination in an attempt to reduce ponding.

4. The media in the trickling filters is not of uniform size and
thus is subject to plugging.

5. There is a lack of an adequate laboratory for routine
analyses.

6. Sludge treatment is not prOVided.

- 4 -
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Disposal

Discharge of the treatment plant effluent is to an agricultural drain
which receives its initial flow solely from the plant. The velocity
in the upper reaches of this drain is virtually nil. The drain is
congested with vegetation and obviously polluted for many kilometres.
The obviously polluted portion of the drain has two villages located
beside it. Village animals frequently use the drain for bathing and
drinking.

- 5 -



BENI SUEF

Section 2

Technical Alternatives
for

Proposed Water and Wastewater Interventions

2.1 NO ACTIOO

One alternative is to take no action. In this alternative, no
additional improvements would be made to either the water system or
the wastewater system. Under this alternative it would be impossible
to maintain even the status quo. Continued development within and
around Beni Suef would create additional demands upon the existing
facilities. The physical condition of these facilities is such that
the various system components are rapidly distintegrating due either
to age or poor quality of construction.

2.2 WATER TREATMENT ALTERNATIVES

The primary objective of the water treatment process is to produce
water which is safe for human consumption and use. A secondary
objective is ~o produce water which is aesthetically appealing to the
consumer.

The team has identified several technical alternatives for the
treatment of water from the River Nile:

* A slow sand filtration process or biological filtration process.
Major process components would include filter units and chlorination
facilities. Filter media would be manually cleaned.

* A conventional rapid rate sand filtration process. Major components
would include rapid mix chambers, flocculation basins,
sedimentation basins, filter units, and chlorination facilities.

* A dual media) high rate filtration process. Major process
components would include rapid mix chambers) flocculation basins)
sedimentation basins, filter units, and chlorination facilities.

* A direct filtration process utilizing dual media) high rate
filters. Major process components would include rapid mix
chambers) flocculation basins) filter units) and chlorination
facilities. The major differences between this alternative and the
above high rate filtration process are the lack of sedimentation
basins and the smaller size of the flocculation basins.
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2.3 ALTERNATIVES FOR REHABILITATION AND EXPANSION OF WATER
DISTRIBUTION SYSTEM

The water distribution system should be capable of delivering clean,
treated water to the consumer at an adequate pressure and in
sufficient volume to meet everyday needs.

The team has identified several technical alternatives for improving
the distribution of water in the existing system:

* A leak detection program of main lines followed by line repair of
major leaks using pipe clamps and/or line replacement.

* A line cleaning program to remove accumulated sediment using pipe
"pigs" or other appropriate equipment. In addition, fire hydrants
and blow-offs would be added at critical points.

* Reinforcement of the distribution system by increasing transmission
line sizes, looping dead-end lines, and inter-connecting lines at
intersections.

* Additional elevated storage facilities throughout the distribution
system--

- Steel tanks,
- Reinforced concrete tanks.

* Installation of flow limiting devices at all public fountains and
residential connections.

* Improvement of drainage at all public fountains.

Technical alternatives for the extension of the distribution system
have been limited to:

* Water demand criteria--
- Instantaneous demand,
- Fire demand.

* Materials of construction for pipelines-
- Polyvinyl chloride (PVC),
- Asbestps-cement (AC),
- Cast iron (CI),
- Ductile iron (01),
- Glass reinforced plastic (GRP).

* Water meters--
- Install at all connections,
- No water meters,
- Install at major users.
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2.4 ALTERNATIVES FOR REHABILITATION AND EXPANSION OF WASTEWATER
COLLECTION SYSTEM

The wastewater collection system should be capable of removing
wastewater from the community in a safe, efficient manner.

The team has identified several technical alternatives for improving
the existing system:

* An inflow/infiltration study of the sewers followed by repair of
major leaks by line replacement and/or the use of liners.

* A sewer cleaning program to remove debris and sediment using sewer
balls or other appropriate equipment.

* Rehabilitation and upgrading of pump stations.

* Repair, replacement, and/or reinforcement of force mains.

* Replacement of under-sized collectors.

Technical alternatives for the extension of the collection system have
been limited to:

* Design criteria regarding manhole spacing, service connections, and
pump station sizing--

- NOPWASD standards,
- Standard engineering practices.

* Materials of construction for sewers-
- Vitrified clay (VC),
- Polyvinyl chloride (PVC),
- Reinforced concrete,
- Prestressed concrete cylinder.

* Materials of construction for force mains~

- PolyVinyl chloride (PVC),
- Asbestos-cement (AC),
- Cast iron (CI),
- Ductile iron (DI),
- Glass reinforced plastic (GRP).

2.5 WASTEWATER TREATMENT ALTERNATIVES

The primary objective of the wastewater treatment process is to reduce
the health risks associated with the disposal of wastewater.

The team has identified several technical alternatives for the
treatment of wastewater from Beni Suef:

* A primary treatment facility. Major process components would
include screens, grit chambers, clarifiers, chlorination facilities,
and sludge drying beds.
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* A secondary treaonent facility using a trickling filter process.
Major process cooponents would include screens, grit chambers,
prlinary clarifiers, trickling filters, secondary clarifiers,
chlorination facilities, and sludge drying beds.

* A secondary treabnent facility using stabilization ponds. Major
process cooponents would include screens, stabilization ponds,
maturation ponds, and chlorination facilities.

* A tertiary treaonent facility using an aquacultural process. Major
process components would include screens, grit chambers, prlinary
clarifiers, trickling filters, secondary clarifiers, sludge drying
beds, and water hyacinth ponds.

2.6 WASTEWATER DISPOSAL ALTERNATIVES

The desired disposal alternative should be one which minimizes the
health risks to adjacent communities and minlinizes damage to water
bodies.

Disposal alternatives have been limited to the following:

* Discharge to the Beni Bikhit Agricultural Drain (the current
discharge point).

* Discharge to the Muhit Dimushiya Agricultural Drain.

* Irrigation of reclalined agricultural lands on the east bank of the
River Nile •
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BENI SUEF

Section 3

Evaluation of Technical Alternatives

3.1 WATER TREATIENT ALTERNATIVES

* Slow Sand Filtration

The use of slow sand filters would appear to be a good application of
appropriate technology in Beni Suef. The skills required to maintain
and operate such a facility could realistically be developed in a
relatively short tUne frame (3 to 6 months). The process is simple)
yet highly reliable. The major disadvantage would appear to be the
large area of land required for such a facility (approximately 14)000
square metres for a 600 litre per second plant).

Due to the low reported turbidities of the raw water (4 to 8 NTU») it
should not be necessary to precede the filtration process with plain
sedimentation basins. However) it may be necessary to provide
microscreening facilities or roughing filters for algae removal.

The slow sand filtration process itself would not involve pumping;
however) pumping would be required to transport raw water to the plant
and then finished water from the plant. There would also be some
minor power consumption associated with the chlorination facilities
and the administration building.

The slow sand filtration process does not require rapid mix chambers)
flocculation basins) or sedimentation basins. The filters are of a
very simple design and do not require a backwash system. The
construction of the plant would be a relatively simple operation) and
could be accomplished using materials available within Egypt.
However) it is recoomended that microscreens be imported and installed
prior to the filters. Maintenance would be facilitated by the ready
availability of replacement components.

The simplicity of operation) lack of dependence upon imported
chemicals) and absence of a power requirement should lead to a very
reliable and consistent operation.

Advantages

- Chemicals are not essential to the treabnent process.

- Electrical power is not essential to the treatment process.

- There are extremely few mechanical components.

- Replacement components are readily available on the local market.

- Unskilled labor can be used for many plant functions.

- Simplicity of operation and maintenance.
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- Sbnplicity of design and construction.

- Laboratory monitoring requirements for process control are minbnal.

Disadvantages

- Large land area required (approxlinately 10 times the area of land
required for a rapid filtration process).

- Filters are subject to upset if there are sudden and severe
fluctuations in water quality.

- Certain types of algae may interfere with the filter operation.

- During the filter curing stage, there is the potential for an
unskilled operator to introduce partially treated water into the
distribution system. However, the problem is not extremely critical
due to the fact that even during the curing stage the filter should be
able to produce a finished water with a turbidity of less than 2 NTU.

- Greater loss of sand filter media can be expected as a result of the
manual scraping required to clean the filters.

- Introduces a new, unfamiliar treatment concept to Beni Suef.

Rapid Rate Filtration

Beni Suef currently uses a rapid rate filtration process to treat
water. Rapid rate filters operate at rates (approximately 60 mVd) on
the order of magnitude of about 30 times those of slow sand filters.
In order to reduce the frequency of the filter backwash cycle, it is
necessary to remove the bulk of the suspended matter prior to the
fi~ters. Alum addition, rapid mix chambers, flocculation basins, and
sedimentation basins are all part of the process of preparing the raw
water for application to the filter beds. Due to the frequency of
cleaning required for the filter beds, it is necessary to install a
backwash system to clean the filters.

Major advantages of this process are the small land area required
(approximately 1,500 square metres for a 600 litre per second plant)
and the familiarity of the existing staff with this process. The
major disadvantage is that the system requires operation skills not
currently available in Beni Suef; the existing facilities are not
properly operated and maintained.

Construction of a conventional rapid rate filtration plant is
complex; however, numerous contractors are familiar with this type of
facility. Numerous components would have to be imported.

Proper operation and maintenance of a rapid rate filtration plant
requires a staff of skilled operators, maintenance personnel, and
laboratory technicians. In spite of the fact that the existing
facilities utilize this process, Beni Suef lacks the institutional
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support and human resource skills to operate such a system. To
achieve the minimum level of skills required, the staff would need 18
months or more of training. In addition, considerable investment
would be required in support facilities.

Advantages

- Process is commonly used throughout the world, and is presently used
in Beni Suef.

- Process is capable of producing a finished water of 'excellent
quality.

- Land area required is not excessive.

Disadvantages

- Process is complex and difficult to operate.

- Imported chemicals are essential to proper operation.

- Imported parts are required to maintain the system components.

- Filters require frequent backwashing.

- Sludge must be removed periodically from sedimentation basins.

Dual Media, High Rate Filtration

This process is very similar to the rapid rate filtration process.
However, it introduces the use of coal in the filter media in addition
to the sand, and uses a higher rate of filtration (approximately 240
mVd).

The major advantage of this system is that the filter area is further
reduced, thus the construction cost is also reduced.

In all other aspects, the system is virtually identical to the rapid
rate filtration process with the exception of the increased frequency
of backwash that is required.

Advantages

- Process is virtually identical to the rapid rate filtration process
which is presently used in Beni Suef.

- Capability of producing a finished water of excellent quality.
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- Land area required is less than a slow sand filter process or a
rapid filtration process.

- Minor redundancy in system. If upstream units operate at less than
optimum levels, it is still possible to produce a finished water of
good quality by placing a greater burden on the filters.

Disadvantages

- Process is complex.

- Imported chemicals are essential to proper operation.

- Imported parts are required to maintain the system components.

- Filters require frequent backwashing.

- Sludge must be removed periodically from the sedimentation basins.

* Direct Filtration

The direct filtration process is similar to the dual media, high rate
filtration process; however, the flocculation basins are of a reduced
size and the sedimentation basins are eliminated altogether.
Chemicals are added to destabilize the suspended matter rather than to
create a floc which will slowly settle with the suspended matter
adhering to it. All of the suspended matter is removed by the filter
media; this is made possible by the use of a dual media filter for
more efficient in-depth filtration.

The major advantage of this process is that construction costs are
substantially reduced (approximately by 1/3 that of a conventional
rapid rate filtration facility). The major disadvantage is that
proper filter operation becomes extremely critical.

The operation of a direct filtration process is less complex than a
conventional process; however, the filters require increased
attention and more frequent backwashing.

Chemical costs typically are less with this process than a
conventional process. However, the increased frequency of backwashing
results in slightly higher power costs.

Advantages

- Substantially less chemicals are required than for a conventional
plant.
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- Operation is less complex than for a conventional plant.

- Construction costs are approxtmately 1/3 less than for a
conventional plant.

- Land area required is minimal.

Disadvantages

- The filters must be monitored constantly and be properly maintained.

- The filters should be cured for approximately 1 hour after each
backwash cycle.

- Imported chemicals are essential to proper operation.

- Expensive polymers may be required to optimize plant operation.

- Imported parts are required to maintain the system.

- The Government of Egypt is reluctant to try innovative technologies
in the water sector.

3.2 ALTERNATIVES FOR IMPROVIl'-K; THE EXISTIl'-K; WATER DISTRIBUTION SYSTEM

Leak Detection and Line Repair

It is estimated that approximately one-half of the water leaving the
treatment plant is unaccounted for. If this figure could be
substantially reduced) the need for expanded treatment facilities
would be reduced and operation costs would be lowered.

A useful rule-of-thumb is that 20% of the leaks in a distribution
network account for 80% of the water loss. For the most
cost-effective solution) it is recommended that efforts be
concentrated on the major lE;!aks. A goal of reducing the unaccounted
for water to approximately 25% of that leaVing the treatment plant
should be established.

New) sophisticated equipment permits accurate and quick leak
detection. Unfortunately) this equipment is expensive and requires
considerable skill in its proper use. Normally) it is desirable to
contract with a firm specializing in this field to conduct the leak
detection program. The line repair work can be performed by city
personnel or a local contractor.

Often leaks can be repaired quickly with a simple repair clamp. Where
leaks are the result of deteriorating lines) whole sections of pipe
may have to be replaced.
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Advantages

- Low cost of leak detection program.

- Potential for substantially reducing investment in new capital
structures.

- Potential for substantially reducing operation costs a~sociated with
treatment and pumping of wasted water.

- Offers relatively quick results.

Disadvantages

- Leak detection equipment is expensive and sophisticated. Skilled
personnel are needed for the leak detection program.

- Results are uncertain.

Impossible to accurately estimate the costs for the repair work in
advance of the leak detection survey.

Line Cleaning Program

Line sediment and deposits which coat pipe walls can substantially
reduce the carrying capacities of lines. This reduced carrying
capacity can result in increased pumping costs and can create pressure
problems.

The magnitude of the problems created by deposits and sediment is
extremely difficult to gauge.

New, hydraulically driven pipe "pigs" are relatively expensive, and
are easy to use. However, access points (launchers) are required for
the introduction and removal of the pigs. These launchers may be
somewhat expensive to install.

If the pigs cannot clear the system, it is necessary to use more
expensive mechanical scraping equipment.

Once the investment has been made in the purchase of pigs, pumps, and
launchers, a routine line cleaning program can be economically
established. Blow-off assemblies and fire hydrants could be installed
at strategic locations to facilitate the line cleaning program. This
program can be conducted by city personnel.
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Advantages

- Low cost of equipment.

- Work can be performed by city personnel.

- Potential for reducing pumping costs.

Potential for linproving water pressure in many areas.

- Program can be performed quickly.

Disadvantages

- Results are unpredictable.

Installation of launchers for the pipe pigs can be expensive.
particularly in high density areas.

- If sediment and/or deposits are extremely heavy. the pipe pigs may
not be able to clean the lines.

Reinforcement of Distribution System

A computer analysis of the pipe network can be conducted to determine
where deficiencies occur. These deficiencies can then be alleviated
by strategically locating new mains. paralleling existing transmission
mains. or in an extreme case. replacement of existing mains with
larger sized pipe.

Dead-end lines can be extended and connected to nearby mains and lines
crossing at road intersections can be interconnected to improve the
hydraulics of the network.

Advantages

- Computer analyses can be performed at low cost.

- Benefits of network reinforcement can be clearly demonstrated once
the computer analysis is performed.

- Line reinforcement can allevitate pressure problems and reduce
pumping costs.

Disadvantages

- If major reinforcement of the network is needed. the capital cost
can be high.
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Additional Elevated Storage

Additional elevated storage facilities could substantially improve the
delivery of water to the consumer. The logical location for
additional tanks would be in those areas furthest from the water
treatment plant; however, the exact locations should be determined as
part of a hydraulic analysis of the water transmission system.

Elevated storage tanks are expensive to construct, but are fairly
economical to maintain. Generally, the use of elevated tanks is
preferable to the use of ground reservoirs in combination with booster
stations.

Reinforced concrete tanks are usually used in Egypt; however, steel
tanks offer an attractive alternative. Maintenance costs for steel
and concrete tanks are roughly equivalent. Steel tanks can be erected
somewhat quicker, but at a higher cost in Egypt. The concrete tanks
could be constructed by local contractors, but steel tanks would be
erected by one of several American firms.

Advantages

Potential for improving water pressure in many areas.

- Low operation and maintenance cost.

- Ease of operation.

Disadvantages

- Long construction time required to erect tanks.

- High capital cost.

Flow Limiting Devices

The installation of flow restrictors at all public fountains and at
residential connections could significantly reduce water consumption.
Such limiting devices would make it difficult for the consumer to use
excessive quantities of water. This can be a very important
consideration in a society where the minimum needs of the public are
guaranteed. Restriction of water usage would permit a more equitable
distribution of available treated water.

Potential benefits would be the reduced size of treatment facilities
required, and reduced operation costs.

The material cost of the static restrictors is very low and the
installation cost is not excessive.
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Advantages

- Low cost of installation and maintenance.

- Potential to reach more consumers.

- Potential for reducing investment in new capital structures needed
for excessive water demands.

- Potential for reducing operation costs associated with treabnent and
pumping of excessive amounts of water.

- Work could be performed by city personnel.

Disadvantages

- Public resistance to limited availability of water.

- Difficulties associated with those connections serving multiple
users.

- Water conservation may hinder good hygiene practices.

Improved Drainage at Public Fountains

GenerallYt the public fountains in Beni Suef are not well maintained.
Ponded water around each of the fountains is typical. Organic matter
from the cleaning of pots and pans is in evidence. It would be
desirable to separate the water distribution function and the
washing/cleaning function at each fountain. Fountains should only be
located where adequate drainage to either a public sewer or an open
drain can be provided. Fountains should be mounted on a solid base at
an elevation well above ground level.

The public fountains serve a substantial portion of the population.
Sanitary conditions should be maintained at the fountains.
Landscaping and regular maintenance should be performed in order to
create an atmosphere more conducive to cleanliness.

Advantages

- A large segment of the population would receive improved service at
an extremely low cost.

- Public health should improve.

- The community would be more attractive.
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Disadvantages

- Difficult to maintain sanitary conditions at. the public fountain
sites. Present users habits are ingrained.

3.3 ALTERNATIVES FOR THE EXTENSION OF THE WATER DISTRIBlITION SYSTEM

* Water Demand Criteria

A major consideration in the extension of the system is the water
demand criteria which will be used to size lines and other
facilities. Decisions must be made as to whether or not unlimited
demands will be met or whether use will be restricted. Considering
the difficulty in satisfying current demands and the high cost of new
facilities t it may be advisable to severely limit water usage in order
to guarantee equitable water distribution. In addition to the bas.ic
user demands upon the systemt consideration must be given to water
losses within the system. In the case of Beni Suef t current losses
may be approximately equal to the user demand.

The consultant has estimated that the year 1983 per capita water
demand was about 163 litres per day (lpd); the year 2000 per capita
demand is projected to be 195 lpd. For ,that population served by
public fountains a per capita demand of 60 lpd per capita is used
throughout the planning period. Unaccounted-for water has been
estimated at 56% of the water leaving the treatment plant t but will be
reduced to 25% by the year 2000. The consultant has arrived at a year
2000 average daily summer demand (1.25 times average daily demand) of
799 litres per second (lps). This figure assumes elimination of
public fountains within Beni Suef; Villages would continue to be
served by public fountains.

Due to the limited availability of funds t it is extremely doubtful
that the city will be able to provide central service to all areas
within the current city limits. It is also unlikely that service can
be extended to the East Bank (159 lps average daily summer demand).
By eliminating service to the East Bank t assuming severely restricted
expansion of central service within the citYt limiting water
consumption t and reducing system losses t it would be possible to
significantly reduce the proposed design capacity of the system.

Infinite variations in the demand are possible. One example would be
to reduce water losses to 20%t to restrict water consumption to 165
lpd per capita, and to limit central service to about 65% of the
population. The resulting projected year 2000 water demand would then
be calculated as follows:

1. Year 2000 Beni Suef population (excludes East Bank) -- 220 tOOO
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2. Percent Year 2000 population served by central system -- 65%

3. Percent Year 2000 population served by public fountains -- 35%

4. Year 2000 population of villages -- 27 t 200

5. Year 2000 per capita demands -- 165 lpcd for central system
60 lpcd for public fountains

6. Water losses -- 20% of base demand

7. SUlIIIler demand factor -- 1.25 times average daily demand

8. Calculations:

•

220 t OOO x 0.65 x 165
220 t OOO x 0.35 x 60

27 t 200 x 60

= 23 t 595 t OOO
= 4,620,000
= 1,632,000

29 t 847 t OOO lpd

=

29 t 847 t OOO / 24 /60 / 60 =

345 x 1.20

415 x 1.25

345 lps

415 lps average daily

518 lps average daily summer

*

Thus t an average daily summer demand of 518 lps for the year 2000 is
one of numerous alternatives.

Materials of Construction for Pipelines

Highly corrosive soils in Beni Suef are believed to be the cause of
rapid deterioration of cast iron pipes; therefore t new lines of cast
iron or ductile iron should be adequately protected against
corrosion. Locally manufactured cast iron pipe products are of poor
quality and not generally available with mechanical joints. The
Jabault couplings used with locally produced asbestos-cement pipe
offers only limited deflection at the pipe joints. The local
asbestos-cement pipe is generally of good quality; however t the short
sections used result in an excessive number of joints in the pipeline t

and thus increase the potential for leakage. Polyvinyl chloride (PVC)
pipe has recently been introduced in Egypt; however t its availability
and quality have not yet been adequately established. The PVC pipe is
available with bell and spigot t gasketed joints and is produced in
longer sections than the asbestos-cement pipe. Glass reinforced
plastic (GRP) pipe is also available locally. Both PVC pipe and GRP
pipe are relatively easy to install. Prestressed concrete cylinder
pipe is commonly used for larger diameter lines; however t it is
rather difficult to work with.
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* Water Meters

Water meters offer the City the opportunity to conserve water usage.
However) such conservation can only be achieved if the installation of
meters is coupled with a rate schedule which assesses rates which are
sufficiently high to discourage waste. Water meters require periodic
calibration and overhaul. In addition) personnel are required for the
meter readings. Records of the readings must be maintained and
incorporated into the billing system•

Installation of water meters at connections for major users and the
use of a flat rate for residential users and small businesses is a
compromise which can often be more cost-effective than metering all
users. However) here again a realistic rate schedule is required if
the meters are to be effective.

3.4 ALTERNATIVES FOR THE REHABILITATION OF THE WASTEWATER COLLECTION
SYSTEM

Inflow/Infiltration Study and Line Repair

It is suspected that approximately one-half of the influent to the
wastewater plant is the result of infiltration. If this figure could
be substantially reduced) the need for expanded treatment facilities
would be reduced and operation and maintenance costs would be lowered.

A simple inflow/infiltration study could be conducted to localize the
areas of greatest concern. Efforts would be concentrated on the major
problem areas in order to maximize the effectiveness of the line
repair program. A goal of reducing infiltration to approximately 25%
of the flow into the treatment plant could be realistically
established.

The installation of liners in problem areas would be a relatively
simple task. Due to the fact that house connection in Beni Suef are
only made at manholes) it would not be necessary to excavate each
service connection and cut an opening in the liner for the connection.

A specialized firm would be required to install the liners.

Advantages

- Low cost of inflow/infiltration study.

- Potential for substantially reducing investment in new capital
structures.
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- Potential for substantially reducing operation costs associated with
treatment and pumping of infiltration.

Disadvantages

- Specialized equipment is required for the installation of the pipe
liners. Skilled personnel are needed to install the liners properly.

- Potential effectiveness of program cannot be gauged until after the
inflow/infiltration study is completed.

- Impossible to accurately estimate costs for the repair work in
advance of the inflow/infiltration study.

Sewer Cleaning Program

Deposits, grease accumulations, and debris can substantially reduce
the carrying capacities of sewers. This reduced line capacity can
result in frequent backups of sewage and even flooding.

Sewer cleaning equipment has been purchased by Beni Suef as part of a
sub-project. An ongoing cleaning program could easily be established
~ ilieCi~.

Advantages

- MOderate cost of eqUipment.

- Work can be performed by city personnel.

- Potential for reducing sewage backups and flooding incidents.

- Ongoing program can be established.

Disadvantages

- Success of completed project may be difficult to gauge.

- To be truly effective, project should be conducted in conjunction
with other programs such as improved sewer construction techniques,
Unproved pump station operating techniques, etc.

•

* P~ Station Improvements

The surcharging of sewers which results from the improper operation of
pump stations can contribute significantly to problems with grease,
sediment, and debris accumulating in the sewers. The pump stations
could be operated in accordance with generally accepted practices if
adequately sized wetwells, properly sized pumps, and reliable control
systems were provided.
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Upgrading of stations to meet existing and projected demands would
improve the reliability of the service. Further tmprovements in
reliability could be provided with the addition of standby pumps,
bypass piping with valves, pressure gauges and wetwell level
indicators, standby power generators, alarm systems, an inventory of
spare parts, and o&M manuals.

The cost of a major rehabilitation program would be fairiy high;
however, the station structures appear to be fairly sound, and
rehabilitation should therefore be somewhat cheaper than new
construction.

Advantages

- Improved service reliability.

- Improved hydraulics in gravity sewer system. This would reduce
problems with solids accumulations in the sewers.

Disadvantages

- High cost of major rehabilitation program.

- Length of time required to perform rehabilitation work.

Force Main Improvements

Properly sized force mains can reduce friction losses and thus in turn
reduce power consumption at the pump stations. A hydraulic analysis
of the force main system would permit the economical sizing of force
mains and permit a determination of optimum head conditions for each
pump station.

Air release valves and blow-off assemblies could improve operating
conditions and facilitated maintenance of force mains.

The hydraulic analysis of the system could be performed inexpensively
and quickly. Replacement and/or paralleling of existing force mains
could be expensive. The addition of air release valves and blow-off
assemblies at critical locations could be done for a relatively low
cost.

- 23 -

/\u, \
\ \

\



*

Advantages

- Reduced pumping costs.

- Elimination of potential problems due to air lock and solids
accumulation.

- Low cost hydraulic analysis would permit the City to evaluate
potential power savings prior to proceeding with expensive line
replacements and/or paralleling.

Disadvantages

- High cost of major improvements.

- Difficulty in estimating improvements attributable to new air
release valves and blow-off assemblies.

Replacement of Undersized Collectors

Replacement of undersized gravity collectors in major problem areas
would reduce sewage backups and flooding incidents.

A high initial cost is associated with the replacement of undersized
sewers; however. properly sized and sloped sewers provide
cost-effective. reliable service.

Advantages

- Reduced maintenance costs.

- Improved service. Reduced incidents of flooding and sewage backups.

Disadvantages

- High construction cost.

•

.iI"

3.5 ALTERNATIVES FOR THE EXTENSION OF THE WASTEWATER COLLECTION SYSTEM

* MOdification of Design Criteria

A major consideration in the extension of the collection system is the
design criteria to be used for manhole spacing. service connections,
and pump station sizing. Extremely conservative criteria can result
in excessive. and unnecessary. construction costs and thus reduce the
capability of the City to extend service. On the other hand.
inadequate standards can result in poor service and high operation and
maintenance costs.
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Existing criteria used in Beni Suef for spacing of manholes calls for
30 metres of separation for line diameters of 180 rom to 225 rom.
Manhole spacing of between 91 metres and 122 metres has been
successfully employed in other countries for 200 rom diameter sewers.

Currently. all service connections must be made at a manhole. Main
line connections are typically used in other countries.

The use of Unproved materials of construction and the availability of
modern sewer cleaning equipment would make it feasible for Beni Suef
to relax existing standards regarding manhole spacing and service
connections. If existing construction practices are continued. it
would probably be best to maintain existing standards.

If pump stations could be properly operated and maintained. it would
be possible to build stations to less restrictive standards.
Currently. NOPWASD encourages considerable duplication in pumping
capacity; the rated capacity of a station may often be only one-half
of the in-place capacity. Existing standards result in substantial
additional costs for each pump station constructed.

Advantages

- Substantial reductions in capital cost.

Disadvantages

- If relaxation of standards is not coupled with improved materials of
construction and Unproved pump station maintenance. system performance
may be substantially affected.

* Materials of Construction for Sewers

Existing sewers in Beni Suef are constructed of vitrified clay (VC)
pipe. Due to the non-availability of gasketed joints for locally
manufactured VC pipe. cement mortar is used to seal the joints. In
order to protect the rigid joint which is created by the cement
mortar. it is necessary to protect the entire pipeline with a concrete
bedding. The numerous joints associated with the short pipe sections
and the method of pipe jointing can contribute to substantial leakage
problems.

Polyvinyl chloride (PVC) pipe is relatively new to the Egyptian
market. and has not yet been used extensively. However. PVC pipe
appears to be readily available and of reasonable quality. The PVC
pipe is available with gasketed. bell and spigot joints. Advantages
of the PVC pipe are ease of installation. tightness of joints. longer
pipe sections result in fewer joints. and lower in-place cost. A
disadvantage is the limited range of pipe diameters available.
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Reinforced concrete pipe and prestressed concrete cylinder pipe are
often used for large diameter sewers. These alternatives are
economical; however t the inner surface of the pipe is subject to
degradation by hydrogen sulfide unless a protective liner or coating
is provided. Due to the weight of a section of concrete pipet it is
rather difficult to install.

* Materials of Construction for Force Mains

Highly corrosive soils in Beni Suef are believed to be the cause of
rapid detioration of cast iron pipes; therefore t new lines of cast
iron or ductile iron should be adequately protected against
corrosion. Locally manufactured cast iron pipe products are generally
of poor quality and not available with mechanical joints.

Polyvinyl chloride (PVC) pipe is now being manufactured in Egypt. PVC
pipe is easy to work with and relatively inexpensive to install.

Asbestos-cement (AC) pipe is available locally and is of good
quality. The Jabault couplings used in Egypt offer limited joint
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deflection and are subject to displacement in poor soil conditions.
The inner walls of the pipe are subject to attack by hydrogen sulfide.

Glass reinforced plastic (GRP) pipe is also used in Egypt. It is easy
to install. but has a relatively expensive material cost.

3.6 WASfEWATER TREATMENT ALTERNATIVES

Primary Treabrnent

The major advantages of a primary treatment facility in Beni Suef
would be the low cost and the ease of operation and maintenance. The
existing staff could realistically achieve in short time frame the
necessary level of skills required for the proper operation and
maintenance of such a facility.

The major disadvantage of this alternative is the minimal levels of
treatment prOVided. If the existing discharge to the Beni Bikhit
Drain is continued, further deterioration of the drain can be expected.

Primary facilities have the capability of removing most of the grit
and floating solids from the wastewater. A substantial portion of the
suspended matter can be removed and thebio-chemical oxygen demand
(BOD) can be reduced.

Primary clarifiers are the major initial element of many secondary
treatment processes, thus they can form the first stage of a staged
construction program for secondary treatment.

Adequate sludge handling facilities are required if the clarifiers are
to be properly maintained. Initially, the raw sludge could be pumped
from the clarifiers to drying beds; later anaerobic digestors could
be added if appropriate.

Advantages

- Ease of operation and maintenance. Good degree of reliability.

- Low construction cost and low operation and maintenance costs.
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* Trickling Filters

A trickling filter process would involve the addition of trickling
filter units and secondary clarifiers to the previously described
primary treatment process. Trickling filters have the capability of
substantially linproving the degree of treatment.

The exact degree of removal obtainable by this process is dependent
upon numerous factors such as filter area and depth, number of stages,
media type, and recirculation rates. Trickling filter plants are
typically designed to provide BOD removals of anywhere from 65% to 85%.

This alternative requires skilled operators. The existing trickling
filter facility in Beni Suef is not operated to its capability.
Considerable training would be required to upgrade the skills of the
existing staff.

Though this process is capable of providing a relatively high level of
treatment, it would not be able to meet water quality standards if
discharge continues to the Beni Bikhit Drain.

Advantages

- Easier to operate and maintain than many secondary processes.

- Lower operating cost than many secondary processes.

- Relatively high levels of treatment are obtainable on a consistent
basis if properly operated.

Disadvantages

- Cannot meet existing water quality standards (Beni Bikhit Drain).

- Skilled operators are required. Improper operation can drastically
reduce effectiveness.

* Stabilization Ponds

Stabilization ponds would represent an excellent application of
appropriate technology in Beni Suef. The operation and mainteqance of
stabilization ponds is extremely simple. The climate in Egypt is well
suited to this type of treatment process. There is virtually no
mechanical equipment required. Power consumption is virtually nil.

The degree of removal obtainable is dependent primarily upon detention
time. Operation in series and the use of anaerobic lagoons and
maturation ponds in conjunction with the stabilization ponds can
further improve the treatment capability of the system.
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The primary disadvantage associated with the use of stabilization
ponds is the extremely large land area required) particularly for high
levels of treaunent.

Construction can easily be staged to provide progressively higher
levels of treatment as flow to the plant increases.

Advantages

- Extremely easy to operate and maintain.

- Simple to construct. Locally available materials and techniques are
applicable.

- Very low operation and maintenance cost. Power consumption is
virtually nil.

- Relatively stable biological process.

- Construction can be easily staged.

- Sludge disposal problems are greatly reduced.

Disadvantages

- Extremely large land area reqUired.

- Susceptible to weed and ,odor problems.

Aquaculture Ponds

An aquaculture process would involve the addition of water hyacinth
ponds after either the previously described trickling filter process
or stabilization pond process. The artificial wetlands that would be
created would have the capability of providing an extremely high
quality of effluent.

The use of shallow (0.5 metre depth) water hyacinth ponds with a total
detention time of 3 days could reduce BOD another 70% and SS another
55% beyond the secondary level. Unmanaged ponds with no supplemental
aeration would be extremely cost-effective in Egypt.

This process would have the capability of meeting water quality
standards even if the discharge continues to the Beni Bikhit Drain.

As this is essentially proposed as an effluent polishing process) it
would be subject to the advantages and disadvantages associated with
the particular secondary treaoment process chosen to precede the
hyacinth ponds.
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Advantages

- High level of treatment provided.

- Upgrades secondary facilities at a very low cost.

- Operation and maintenance costs associated with the ponds are
minimal.

Disadvantages

- Should be proceeded by an initial treatment process.

- Large area of land required.

- Potential odor and mosquito problems.

3.7 WASTEWATER DISPOSAL ALTERNATIVES

* Beni BikhitDrain

The Beni Bikhit Drain has an extremely low velocity and is clogged
with excessive vegetation. This drain is the existing discharge point
for treated wastewater from Beni Suef. The wastewater leaves the
plant via an open ditch and crosses El Ibrahliniya Canal via a syphon
and then enters the head of the Beni Bikhit Drain. The Beni Bikhit
Drain runs for a distance of about 11 kilometers and then empties into
the Beni Suef Drain. The Beni Suef Drain travels for a distance of
about 40 kilometers and then discharges the bulk of its flow into El
Zawyi Drain. El Zawyi Drain travels a distance of about 10 kilometers
and then dumps into the River Nile.

The Ministry of Irrigation intends to eventually divert the majority
of the flow away from El zawyi Drain in order to blend the water from
the drain with canal water and use it in the irrigation of
agricultural lands.

The drain passes directly by two villages before there is any
significant linprovement in water quality. A field survey indicates
that dissolved oxygen (DO), bio-chemical oxygen demand (BOD),
dissolved solids (DS), chemical oxygen demand (COD), and phosphate
levels all exceed the limitations established in Law 48/1982 for
drains which are to be used for irrigation.

The bulk of the flow in the drain at its upper reach is composed of
wastewater. The characteristics of the drain/do not substantially
change until its junction with the Muhit Beni Suef Drain.
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Advantages

- Precedent has been established for discharge to this drain.

Disadvantages

- The existing discharge has a substantial effect upon the Beni Bikhit
Drain. The drain is polluted as a result of the existing discharge.
Advanced levels of treatment would be required to minimize the impact
of the effluent.

- The discharge poses a health risk to two villages which border
directly on the drain.

- The upper reach of the drain is stagnant.

Muhit Dimushiya Drain

The Muhit Dimushiya Drain passes within one kilometer of the existing
treatment plant site. This potential discharge point is approximately
6 kilometers above the point where the drain enters the River Nile.

The primary advantage of this alternative is that the assimulative
capacity of the Nile would be used to dispose of the wastewater before
it could create any major health or environmental problems.

Advantages

- The River Nile would qUickly assimulate the wastewater.

Disadvantages

- Plant effluent from the existing wastewater treatment plant site
would have to be pumped to the discharge point.

- The drain enters the River Nile at a point only 2 kilometers
upstream of the new raw water intake for Beni Suef.

Irrigation of Reclaimed Land

The Governate of Beni Suef has an ambitious plan to develop the east
bank of the Nile. Treated wastewater could be used to irrigate new
agricultural lands to be reclaimed on the east bank.

The wastewater from Beni Suef would have to be pumped across the Nile
to the east bank. The Ministry of Irrigation is very much opposed to
transporting either raw or treated wastewater across the Nile.
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Land application systems have the capability of treating wastewater to
extremely high levels. The degree of pretreabment required would be
dependent prlinarily upon the type of crops to be grown.

Advantages

- ~o discharge to a surface water body, thus health risks to the
general public are greatly reduced.

- Nutrient application to agricultural lands.

- Minlinal treabment required for restricted crop irrigation.

Disadvantages

- Ministry of Irrigation opposed to transporting wastewater across the
Nile to the application sites.

- Health risk to agricultural workers.
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BENI SUEF

Section 4

Needs and Proposed Actions

Though there are apparently well-qualified personnel associated with
the City of Beni Suef) it is apparent that due to either social or
cultural reasons their involvement with direct day-to-day operations
in the field is extremely llinited. Field personnel typically lack
sufficient training and skills to operate and maintain those
facilities for which they are responsible. The duties of individuals
generally are extremely llinited in scope. The chain of command is
often hazy) particularly in regard to responsibilities. There is a
tendency by the individual not to concern himself with those problems
which may arise unless these problems are clearly within his area of
responsibility. Accordingly) he is either unconcerned or he assumes
that someone else will take care of such problems. This lack of
initiative appears to be deeply rooted within the system. It is an
unrealistic expectation to believe that the provision of training
alone will eliminate a problem which is essentially a problem of
attitude.

There is a strong need to develop a sense of pride in each employee.
The use of team concepts might help to achieve such a goal. The
employee should realize not only financial reward for his
achievements, but also acknowledgement from his superiors.

It is recoomended that serious consideration be given to the
establishment of an independent organization for the operation and
maintenance of the water and wastewater facilities. This organization
should have the freedom to hire and fire.

There is a need at the present time to supply each employee with a
clean, attractive work environment. At the treatment facilities and
pumping station, this means that it is important to clean up inside
and outside each of the buildings. Interior components should be
painted with bright, cheerful colors. Non-functional equipment should
be disposed of. Supplies should be neatly stored. The importance of
landscaping should not be underestimated. Housekeeping practices
should be applied to vehicles and field equipment also. Vehicles
should be washed daily; field equipment should be regularly painted
and rehabilitated. The atmosphere at the water and wastewater
facilities should be that of a food processing plant.

A central shop should be established in Beni Suef. A preventative
maintenance program should be established in conjunction with the
construction of this shop. This program should then be expanded to
incorporate the water and wastewater facilities. At the current time,
preventative maintenance is not practiced in Beni Suef.



Another extremely important need is a safety program. Current safety
practices in Beni Suef are horrifying by American standards. The
total lack of appropriate equipment and procedures for handling
chlorine equipment highlights this concern. Each employee should
receive instructions which will make hlin cognizant of the hazards
involved with sewer gases, chemical handling, electrical systems, and
mechanical equipment.

There are no operation and maintenance manuals that an interested
employee can refer to in order to gain an understanding of basic
procedures or for troubleshooting. Arabic language manuals should be
developed for all new facilities and for the existing facilities.

A laboratory has been provided at the Czech Water Treatment Plant as a
sub-project. Currently, the laboratory is lacking sufficient
equipment to perform several key tests -- coliform, jar test, and
turbidity. A laboratory is important not only for monitoring overall
plant performance, but also for evaluating the effectiveness of each
component within the process. This is necessary if the operator is to
optimize efficiency at each plant. Laboratory facilities are
important to ensure proper chemical feed rates. The laboratory tests
which are performed on a daily basis should be those tests which are
absolutely essential to the proper operation of the plant. Additional
"icing on the cake" type tests should be avoided as they tend to
diminish the overall importance of the laboratory program to the
operator. Forms should be developed which will ensure proper
recordkeeping and which will provide useful information to the system
operator. Laboratory and plant personnel must understand the
significance of each test and how it relates to their specific duties
and responsibilities.

There is a need in Beni Suef for trained inspectors for civil works.
A very basic inspection and testing program should be established for
the following:

1. Soil compaction,
2. Concrete quality,
3. Pipeline tightness.

Basic equipm@t should be provided and forms developed which will
ensure that the essential elements of civil works are relatively
sound. MOre sophisticated inspection and testing requirements
associated with electrical systems, mechanical equipment, and the like
woulcl be contracted out to others.

It is almost-imperative that a sewer inspection and rehabilitation
program be established irnmediatelyin order to reduce what is
suspected to be a substantial amount of infiltration. Initially, the
main lines would be inspected and rehabilitated. If the
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cost-effectiveness of such a program justifies itself, it would then
be appropriate to extend the program to the minor lines. Though it
would be practical to completely eliminate infiltration, it should be
possible to recover needed capacity in many of the pump stations and
the treatment plant.

A leak detection survey is also needed for the water distribution
system. Major leaks should be repaired as discovered. It is
suspected that due to the nature of construction of the water lines
that there are numerous small leaks rather than a few large leaks. It
is therefore questionable whether or not it will be practical to
correct more than a handful of such leaks. Therefore, only limited
success is projected for this program.

None of the treatment facilities visited are operated properly.
Available personnel are years away from being able to develop the
necessary skills to properly operate and maintain such facilities.
Therefore, it is extremely important that to the extent possible
"appropriate technology" be used for all new facilities.
Sophisticated equipment such as motorized valves and computer-operated
control centers should be avoided. Complex processes such as
activated sludge processes in wastewater treatment plants should not
be used. Systems should be simple, durable, and reliable. Emphasis
should be placed upon a realistically consistent realiability rather
than a theoretical capability. For example, it would be better to
have a water treatment plant which provides moderate quality drinking
water 95% of the time rather than one that has the capability of
providing excellent water but will not realistically function in the
current environment. It should also be recognized that funding
limitations can often place a severe constraint on annual budgets.
Therefore, facilities that require large inputs of power or chemicals
should be avoided to the extent possible. Similarly, facilities with
high maintenance requirements (non-labor) should be avoided.

In regard to the water treatment plant, it is suggested that a slow
sand filtration process would be most appropriate to the level of
skills projected to be obtainable in the near future. Of course, such
a process requires a large area of land. For this reason, it may be
necessary to build at more than one site or to use a more
sophisticated process such as direct filtration. The use of direct
filtration or any other sophisticated process would require the use of
skilled ex-patriate labor if proper operation is to be ensured. The
existing water treatment facilities in Beni Suef should be
dismantled; it is in such a state of disrepair that rehabilitation
and upgrading would not be cost-effective.

In regard to the wastewater treatment plant, it is suggested that
screening facilities, primary settling units, and chlorination

- 35-



facilities would provide an appropriate level of treatment considering
the level of skills realistically obtainable in the near future. Of
course. it must be recognized that primary treatment will not meet the
requirements of Law 48 in regard to either the plant effluent or the
agricultural drain. The existing discharge is to a drain which
prOVides little dilution and adversely impacts two villages. An
alternative discharge point should be investigated. If feasible. it
would be desirable to utilize the assimulative capacity of the Nile
River by means of a direct discharge. The provision of sludge
digestion or thickening facilities and adequate drying beds are
necessary to ensure that sludge is-frequently removed from the
settling tanks. The existing primary settling units appear to be
salvageable. It is recoomended that funds not be spent to
rehabilitate the secondary units at this time.

Additional elevated storage facilities should be strategically located
throughout the water distribution system. Several smaller tanks would
provide better service than one large tank.

Additional wet well voltune should be provided at the wastewater
pumping stations. The practice of permitting the gravity sewers to
operate under surcharged conditions should be stopped immediately.
Rehabilitation of existing pumping stations is recoomended.

Existing practices regarding the construction of water distribution
systems and wastewater collection systems should be reviewed. It is
suggested that the use of PVC pipe and other modern materials of
construction would be more cost-effective than materials currently in
use. Design standards appear to be unduly restrictive with little or
no improvement in system reliability; it is recoomended that only
reasonable standards be funded as part of this project.

The Czech Water Treatment Plant is an excellent example of a good
design concept which has failed in application due to extremely poor
construction. Proper construction management procedures would have
prevented the deficiencies in this facility. It is imperative that a
program of construction inspection and materials testing be
established for the major capital works. This program should be part
of a construction management contract for the construction of the
water treatment facilities and rehabilitation of the wastewater
pumping stations to be performed under the Provincial Cities
Development Project.
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BENI SUEF

Section 5

Recommended Implementation Plan

5.1 GENERAL

This section contains a recommended implementation plan which will
benefit the greatest number of people at the least cost. The majority
of the proposed actions do not involve major new structures, but
rather maximize the effectiveness of existing facilities.

5.2 WATER

Emphasis should be placed on investments, including new facilities and
rehabilitation of existing facilities, which will improve the quantity
and quality of water provided to the served population.

1. Priority should be given to extension of water service
concurrently with the extension of wastewater collection into areas
which can be most cost-effectively served. A lower priority should be
given to fringe areas. It is suggested that a goal of providing
central service to about 70% of the year 2000 population be
established initially (approximately 52% of the current population is
now served).

2. A leak detection survey of main lines in the existing system
should be conducted. Major leaks should be repaired; severely
deteriorated lines should be replaced.

3. A line cleaning program should be established. Access points for
cleaning equipment should be provided. Blow-off assemblies and
hydrants should be installed at critical locations.

4. A computer analysis of the pipe network should be performed.
Those deficiencies which are identified by the analysis should be
alleviated by strategically locating new mains and paralleling
existing transmission lines to reinforce the system. Dead-end lines
should be extended and looped into the distribution system.

5. Flow limiting devices should be installed at all public fountains
and residential connections. Domestic water consumption should be
limited to 150 lpcd.

6. The existing public fountains should be upgraded to include proper
structures and drainage to reduce the ponding of water at the fountain
sites. Where practical, the drain lines from the fountains should be
connected to available sewers.

7. Rehabilitation of the existing New Water Treatment Plant should be
undertaken by NOPWASD.
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8. Build a new water treabment plant of 300 lps on land available at
the site of the existing New Water Treatment Plant with appropriate
technical features. The design should focus on simplicity of
operation and ease of maintenance. The recommended facility is
smaller than that which was proposed in the draft Master Plan;
however, it should be designed to allow for plant expansion in the
future. It is suggested that a direct filtration process will be the
most cost-effective treabment process.

9. After construction of the new treabment plant, decommission the
existing Old Water Treabment Plant.

10. Encourage the larger industries to use well water supplies to the
maXllnUffi extent possible.

11. Additional elevated storage should be provided in the northern
sector of the city. It is recommended that three 4,000-cubic metre
tanks be erected. The exact location of the tank sites should be
determined by the previously recommended computer analysis.

12. Install water meters only at service connections for major
users. Use a flat rate system for residential users and small
businesses.

5.3 WASTEWATER

Emphasis should be placed on investments to improve the existing
collection system and to prOVide a higher level of wastewater
treatment in order to reduce pollution in the drain.

1. An inflow/infiltration study of the existing collection system
should be conducted. Major leaks should be repaired by either line
replacement and/or the use of liners.

2. A regular sewer cleaning program should be established.

3. A hydraulic analysis of the force main system should be
performed. Force mains should be either repaired, replaced, or
reinforced as appropriate. Blow-off assemblies, isolation valves) and
air release valves should be installed at critical locations.

4. Under-sized collectors should be replaced.

5. Priority should be given to extension of wastewater service
concurrently with the extension of water distribution into areas which
can be most cost-effectively served. A lower priority will be given
to fringe areas and to service in new drainage areas. It is suggested
that a goal of providing central service to about 70% of the year 2000
population be set (approximately 57% of the current population is now
served).
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6. Where feasible, the wastewater collection system should be
expanded to provide selected collectors in,areas serviced by public
fountains but not by sewers. This would allow for proper collection
of wash water at the public fountain sites and provide discharge
points for di~posal of septage by haulers.

7. Vacuum trucks should be used to haul septage in unsewered areas.
Provisions should be made to receive septage at the pump stations and
at other convenient sites.

8. Consideration should be given to the use of construction materials
which will reduce the potential for excessive infiltration in new
sewers.

9. All of the existing pump stations should be rehabilitated.
Simplicity and ease of operation and maintenance should be stressed in
new designs. Design criteria for the sizing of pump stations should
be modified in order to lower construction costs.

10. The existing trickling filter plant should be rehabilitated to a
design capacity of 300 lps.~ Hyacinth ponds should be added to the
existing plant in order to improve the level of treatment. Discharge
of treated effluent should continue to the Beni Bikhit Drain.

11. Sludge thickeners should be added to the existing plant and the
drying beds should be upgraded.

5.4 SUPPORT

Provision of extensive on-the-job training, establishment of a
preventative maintenance program, development of adequate repair
facilities, establishment of an inventory program, and the provision
of operation and maintenance manuals are all seen as vital elements of
this program.

5.5 PHASE I

Tables 2A and 2B are illustrative of a program which could be
accomplished using existing funding levels for this project.

5.6 PHASE II

Tables 3A and 3B illustrate a program which would permit Beni Suef to
meet its most basic service needs coupled with modest extension of
service. The additional facilities proposed in this program would be
contingent upon the availability of approximately $50,000,000 and LE
15,000,000 for a follow-on program to Phase I.

ID#0261H
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TABLE 21\

PROPOSED IMPLEr,E~TATION PLAN - PHASE I

fE~1 SU~F ~~lEP A~D ~AST[KATER ~A5TER PLAn (WATER)

2
3.
~

5
6
7
8
9

10
11
12
13
I~
.r
1J

16
17

SUB-TOTAL

DESCRIPTIO!!

LEak DEt~cti~~ Survey
Lea\. R~pair

Li~E Cleaning ?rograD
Hydraulic Analysis
Public p~areness Pro~raffi

l~prcY~ FutIle FD~ntain5

Oire:l ·Fillr2lic~ Planl (300 Ips!
~odiry Existing Ra~ Wi~er Facilili~s

GrQu~d Sturag~ REsErvDir (2;000 cu~~elers)

D~le E1e':~led Tant: I~,ON! CU [:Elefs)
Rej~rOrCe~5nl of E~isting Tran5~i~siQn Syslem
Reha~i!itaticn or Existing N~w Water Planl

~UB-PF:QJECl

(l9B~ LEI

16ll,QO!)

IS,OC'C'
10, O':'~

.eC', (0('0

·169,000

1,000,000
BY tWPiIASD

1,434,000

MJCR H.2JECT
(i'i24 LEi

175,tO~

550,000

2,168,000

tiAJDR PROJECT
(1984 t)

tt, ,)1)0

20,000
~6,OOO

2, 417, (1(10

TOTAL [~::

\; %7 ~:

Q(t 1';" "..". ~ ." " .
~-7C ......,:It., ',' ..
255~ (.,: .:".

li,(J>:'

5,128,('/"'l)
288,OC<

995,N::
I, 703 l ':"}':'

BY NDF~~S:\

...

o

--------------------------------------------------------------------------------------------~--------------------------------

18
19
20
21
.,~....
."t...)

24

26
27
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Contingencies ~ 15I
Design ~ Supervision @15%
Major Projecl Construclion Management @3%
Operalion ~ Mainlenance Manuals
On-the-Job Training
!nvenlery

215,000
215,000
43,000

325,000
BI, 000
16,000
15,000
75,{)(II)
15,000

363,000
645,000
129,000
80,000

400,000
60,000

128,«1(;
641,1;~<'

1~8, 0,:<

!."

TDTAL WATER FF.Q~ECT

IDCaBS II

'OT~L LAND RECUIREnE~TS

~TP - 8,000 sq r.EiEf:
Ground REservci~ - 500 S~ E~tE~~

E:ei;t~~ 1i~i' -_ 2,30: iq £2terE

1,907,000

AVAILABLE LAND
44,000 sq ~elers

inclLded i~ abovE

; -.: h.::: =

BEST AVAILABLE COpy



TABLE 28

PROPOSED IMPLEMENTATION PLAN - PHASE I

BENI SUEF WATER AND w~STE~ATER MASTER PLAN (WASTE~ATERI

29-Apr-BS

ITEM

2
3
4
5
6
7
a
9

10
II
12
13
14
15
16
17

SUB-TOTAL

18
19
20
21
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23
24
25
26
27
28

OEseR 1PTI DN

I~f:ltraticr. Study
Leaf. Repa i r
Hydraulic A~aly~i5 of Force Main System
Minirea! Force Main Upgrading
Mini~al Pu~p Station Rehabilitation
New Collectors - Area No.2
New Collectors - Area No.3
Minimal Upgrading of Existing Tre3t~ent Plant

Contingencies @IS!
Design ~ Supervision @IS!
Major Project Construction Management @31
Operation ~ Maintenance Manuals
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SUB-PROJECT
11m LEI

7,0')(1
IIB,O(l(I

8?4,000
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2,199,000
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330,000
66,000

t!~JOR PROJECT
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278,000
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400) (,00
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BO,OOO

400,000
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TOTAL COST
(1987 $1

128,000
Ml,O,)(l

12,000
201,000
641,000

I, ~89,(I0(,

1,'j22,000
1,022,(1)0

(I

(I

o
(I

(I

o

°
°I)

5,15~,(lOO

774,000
841,000
167,000
128,000
641,000
128,000

°°o
(I

°

...

TOTAL WASTEWATER PROJECT

lDiQBS2r

TOTAL LAND'REQUIREMENTS°sq meter s

2,925,000 498,000 7,834,000

BEST AVAILABLE COpy



TABLE 3A

BASIC SERVICE N~EDS

BENI SUEF N~TER AND ~ASTE~ATER ~~2IER PLAN (KATER!
------------------------------------------------------ ----------------------------------------------------~- -----------------

1TEf':
tl:;~BER

2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17

Leit OetEclio~ Sur~EY

Leok Repair
Line Cleaning Program
Hycraulic Analy="is
Flew Limiti~g Progra8
I~prcve Public Fountains
Direct Filtration Plant (300 Ips)
Modify Existing Raw Water Facilities
Bround Sto~age REservoir (2,eOO cu ~eters)

Ground Storage Reservoir (6,000 Cll ~eters)

Three Elevated Tanks (4,000 cu meters ea)
Reinforcement of Existing Transmission System
Rehabilitation of E~jstirg New Water Plant
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.-

. .-----------------------------------------------------------------------------------------------------------------------------
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Ir:l'!!ntory

1,94li',OOO

292,000
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385,000
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:.
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BEST AVAILABLE COpy
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.,
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600,000

3,634,000

N~J~R PRQJECT
\19£4 LEI

15,1)1)1)
75,000

376,000

466,000

MAJOR PROJECT
11984 $1

-80,000
400,000

500,000

980,000

Tm.l (0: 7

li987 $)

128,0('(,
641! Of',)
12,(01)

286,00':'
621,00')
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o

°
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I;
o
(I

°
TOTAL WASTEWATER PROJECT
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..
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TABLE ~

ANALYSIS OF WATER TREATMENT TECH~QLQGY ALTER~ATIVES

BE!!! SUEF ~ATER AN~ W~STE~hTEP M~STER FLAN

COST

Conventional Dual
Media, High Pate
Fi;trati~n 7,~36,000

DuaIM~dja, High Rate
Direct Fil!rati~n 4,893,000

Slow Sand
Filtration 6,353,000

209,000

187 , 000

COST
/1927 LEI

3~,OO(J

2i ,OC0

46,000

11,00('

18, 000

Extr~ffie!y high levels of skill ire ;~~, ,
Proper chellcal feed ralee ~ fl~ccu;::!::

ire exlr~~ely itportanl; filter c~;':t

is critic~!. '

Very high levels of skill are requi!ed.
Proper :he::;i\c:al feed rate is im~~rta"~:

filter operation is extremely critical.

Low levels or skill are required.
Curing of filter is i~portanl.

.'

NOTES: Based upon 300 Ips treateent capacity;
These costs do not include design (151.! 1 contingencies 1151.), or
construction lanage~ent (3%). -

I0IT4BS

BEST AVAILABLE COpy
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MINIA

Section 1

Current Status

1.1 WATER

Distribution

The existing water distribution system consists of both cast iron ,
steel, and asbestos-cement pipe. Pipe diameters range from 100 nun to
500 rom.

Both below ground and pillar type fire hydrants have been installed.
Most of the hydrants are inoperative.

Twenty public fountains are an integral part of the distribution
system. Generally, these fountains discharge water continuously rather
than as needed. Drainage around the fountains is extremely poor in
most cases.

"Unaccounted-for-water" is estimated to be approximately one-half of
that leaving the water treatment plant. It is suspected that leaking
valves and pipe joints contribute significantly to this volume.
Wastage due to the public fountains is another factor. However, the
extremely poor condition of the water meters used throughout the system
make the water use estimates suspect.

In many areas, the distribution network is not very well looped. This
poor network coupled with the extensive use of small diameter lines
contributes to pressure problems in some areas of the city. System
pressures are reported to range between nil and 37 metres.

The public reportedly has complaints regarding the taste of the water.

Transmission and Storage

There is no transmission system other than parallel 400-nun and 500-rom
diameter lines which go from the water treatment plant sites south
along the Corniche approximately 1 kilometre to the downtown area.
High service pumps located at the two treatment plants pump treated
water directly into the distribution system via these transmission
lines.

Minia has two concrete elevated storage tanks (500 cubic metres and
1,000 cubic metres) which are currently out-of-service. Both tanks are
located within close proximity to the water treatment plant site,



and are therefore of limited benefit in stabilizing flow and pressure
throughout the distribution system.

Treatment

Minia is served b¥ two adjacent water treatment plants. The Old Water
Treatment Plant has a design capacity of 120 litres per second and the
New Water Treatment Plant has a design capacity of 200 litres per
second. The current water demand is estimated at about 500 litres per
second during the swmner months.

The Old Water Treatment Plant was constructed in 1927. '!he chemical
feed equipment has been allowed to deteriorate to a state of ruin.
Major plant components appear to be in good condition considering the
age of this °facility. The basic design concept minimizes the amount
of mechanical equipment used. Mechanical equipment is not used for
chemical mixing, flocculation, or sludge collection. '!he current
level of operation is such that it is not possible to evaluate the
effectiveness of the design concept. Alum is currently being added by
filling plastic buckets with chunks of alum and then lowering the
bucket into the combination flocculator/clarifier units. There is no
evidence of floc formation in these units. '!he rate-of-flow
controllers do not appear to function properly.

The New Water Treatment Plant was built in 1964. This facility
utilizes basically the same process as the Old Plant; however, there
are mechanical components in the flocculator/clarifier units. '!he
effective size of the filter media appears to be too large.
Breakthrough of the media has occurred in the filtration units.
Though this plant is plagued with problems similar to the Old Plant,
it does have functioning instrumentation. Basic plant components are
in fair condition.

Lack of laboratory facilities hampers operation at both treatment
plants. The existing level of operation at both plants is
insufficient to ensure that the public will have access to a
consistently reliable source of potable water. Neither plant
approaches operation at an adequate level let alone optimum efficiency.

Supply

Minia has raw water intake structures/pumping stations on both the
Nile River and the Ibrahemeyah Canal. In addition, there are five
wells which pump directly into the distribution system.

The Nile River intake structure/pumping station was recently
rehabilitated as part of a sub-project. Currently, the Nile River is
the sole source of supply for both treatment plants.
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The Ibrahemeyah Canal supply is reportedly out-of-service at the
present time, and in need of rehabilitation.

1.2 WASTEWA'rER

Collection

The existing collection system consists primarily of vitrified clay
pipe with oakum joints. Manholes are constructed of clay bricks.
Sewer connections are always made at a manhole and never directly to
the sewer main.

Infiltration does not appear to be a major problem in Minia due to the
fact that the groundwater table is low.

Transmission

Minia has a multitude of PUmPing stations. Two major pumping stations
discharge directly to the wastewater treatment plant. A third major
pumping station is currently being constructed by NOPWASD. There are
also three sub-stations which transmit wastewater to the main
stations. In addition, there are seven smaller lift stations serving
sPecific needs or minor areas.ll of the stations visited appeared to
be reasonably well maintained.

wet well storage capacity is limited. 'Ibis coupled with manual
operation of the pumps and poor operating procedures leads to
surcharging of the gravity collection systems. All of the existing
stations are in need of general rehabilitation.

The new station being built by NOPWASD suffers from poor quality of
concrete construction, poor quality of cast pipe and fittings, and
some minor defects. The basic design , wi th the exception of the
screening facilities, appears to be satisfactory though somewhat
elaborate.

Existing force mains reportedly are cement-lined ductile iron pipe.
Aggressive soils are causing pipe corrosion which results in breaks or
failures.

Treatment

The existing wastewater treatment facility uses trickling filters to
provide secondary treatment. The existing facility has a design
capacity of approximately 160 litres per second: the current flow
into the plant is about equal to the design capacity.
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Numerous operational and maintenance problems are associated with the
treatment facility in Minia.

Limited wastewater analyses are available. The available data
suggests that infiltration is not a problem, and that minimal
treatment is provided.

It is uifficult to assess the operational capabilities of the staff
due to the fact that the trickling filters are currently
out-of-service for rehabilitation. In addition, a large volume of the
wastewater flow to the plant is being bypassed. However, it would
appear that the existing level of operation and maintenance is
substandard.

Though the primary and secondary clarifiers are receiving wastewater,
they appear to be virtually non-functional. Sludge and scum
accumulations appear to present significant problems.

The trickling filters are currently out-of-servive in order to permit
reconstruction of the underdrains and replacement of the media. The
design of the filters is such that it is not possible to periodically
flood them with a chlorine solution tin order to reduce ponding
problems.

Routine cleaning of treatment units is not routinely performed. The
plant site is not well maintained.

Laboratory analyses are not available for the control of chlorine feed
rates or to diagnose performance of the various plant components.

On the positive side, pumps appear to be fairly well maintained and an
ultrasonic flow meter has recently been installed at the Parshall
flume. In addition, the chlorination equipment appears to be
functional.

Disposal

Discharge of the treatment plant effluent is to an agricultural
drain. The effluent does not appear to have a major impact upon the
drain due to the large upstream flow and the relatively swift velocity
in the drain. With the exception of some large animals bathing, the
drain does not appear to impact adversely upon nearby villages.
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MINIA

Section 2

Technical Alternatives
for

Proposed Water and wastewater Interventions

2.1 00 .ACTION

One alternative is to take no action. In this alternative, no
additional improvements would be made to either the water system or
the wastewater system. Under this alternative it would be impossible
to maintain even the status quo. Continued development within and
around l~nia would create additional demands upon the existing
facilities. The physical condition of these facilities is such that
the various system components are rapidly distintegrating due either
to age or poor quality of construction.

2.2 WATER T~IMENT ALTERNATIVES

The ~primary objective of the water treatment process is to produce
water which is safe for human consumption and use. A secondary
obj ective is to produce water which is aesthetically appealing to the
consumer.

The team has identified several technical alternatives for the
treatment of water from the River Nile:

* A slow sand filtration process or biological filtration process.
Major process components would include filter units and chlorination
facilities. Filter media would be manually cleaned.

* A conventional rapid rate sand filtration process. Major
components would include rapid mix chambers, flocculation basins,
sedimentation basins, filter units, and chlorination facilities.

* A dual media, high rate filtration process. Major process
components would include rapid mix chambers, flocculation basins,
sedimentation basins, filter units, and chlorination facilities.

* A direct filtration process utilizing dual media, high rate
filters. Major process components would include rapid mix
chambers, flocculation basins, filter units, and chlorination
facilities. The major differences between this alternative and
the above high rate filtration process are the lack of
sedimentation basins and the smaller size of the flocculation
basins.
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2.3 ALTERNATIVES FOR REHABILITATION AND EXPANSION OF WATER
DISTRIBUTION SYSTEM

The water distribution system should be capable of delivering clean,
treated water to the consumer at an adequate pressure and in
sufficient volume to meet everyday needs.

The team has identified several technical alternatives for improving
the distribution of water in the existing system:

* A leak detection program of main lines followed by line repair of
major leaks using pipe clamps and/or line replacement.

* A line cleaning program to remove accumulated sediment using pipe
"pigs" orO other appropriate equipment. In addition, fire hydrants
and blow-offs would be added at critical points.

* Reinforcement of the distribution system by increasing
transmission line sizes, looping dead-end lines, and
inter-connecting lines at intersections.

* Additional elevated storage facilities throughout the distribution
system--

- Steel tanks,
- Reinforced concrete tanks.

* Installation of flow limiting devices at all public fountains and
residential connections.

* Improvement of drainage at all public fountains.

Technical alternatives for the extension of the distribution system
have been limited to:

* Water demand criteria--
- Instantaneous demand,
- Fire demand.

* Materials of construction for pipelines-
- Polyvinyl chloride (PVC),
- Asbestos-cement (AC),
- Cast iron (CI) ,
- Ductile iron (01),
- Glass reinforced plastic (GRP).

* Water meters--
- Install at all connections,
- No water meters,
- Install at major users.
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2.4 ALTERNATIVES FOR REHABILITATION AND EXPANSION OF WASTEWATER
COLLECTION SYSTEM

The wastewater collection system should be capable of removing
wastewater from the corrnnunity in a safe, efficient manner.

'rhe team has identified several technical alternatives for improving
the existing system:

* An inflow/infiltration study of the sewers followed by repair of
major leaks b¥ line replacement and/or the use of liners.

* A sewer cleaning program to remove debris and sediment using sewer
balls or other appropriate equipment.

* Rehabilitation and upgrading of pump stations.

* Repair, replacement, and/or reinforcement of force mains.

* Replacement of under-sized collectors.

Technical alternatives for the extension of the collection system
have been limited to:

* Design criteria regarding manhole spacing, service connections,
and pump station sizing--

- NOPWABD standards,
- Standard engineering practices.

* Materials of construction for sewers-
- Vitrified clay (VC),
- Polyvinyl chloride (PVC),
- Reinforced concrete,
- Prestressed concrete cylinder.

* Materials of construction for force mains-
- Polyvinyl chloride (PVC),
- Asbestos-cement (Ae),
- Cast iron (CI),
- Ductile iron (DI),
- Glass reinforced plastic (GRP).

2.5 WASTE.WATER TREATMENT ALTERNATIVES

The primary objective of the wastewater treatment process is to
reduce the health risks associated with the disposal of wastewater.

The team has identified several technical alternatives for the
treatment of wastewater from M[nia:
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* A primary treatment facility. Major process components would
include screens, grit chambers, clarifiers, chlorination
facilities, and sludge drying beds.

* A secondary treatment facility using a trickling filter process.
Major process components would include screens, grit chambers,
primary clarifiers, trickling filters, secondary clarifiers,
chlorination facilities, and sludge drying beds.

* A secondary treatment facility using stabilization ponds. Major
process components would include screens, stabilization ponds,
maturation ponds, and chlorination facilities.

2.6 WASTEWATER DISPOSAL ALTERNATIVES

The desired disposal alternative should be one which minimizes the
health risks to adjacent communities and minimizes damage to water
bodies.

Disposal alternatives have been limited to the following:

* Discharge to El Muhit El Gharbi agricultural Drain (the current
discharge point).

* Irrigation of reclaimed agricultural lands on the east bank of the
River Nile.
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MINIA

Section 3

Evaluation of Technical Alternatives

3.1 WATER TREA'lMENT ALTERNATIVES

* Slow Sand Filtration

The use of slow sand filters would appear to be a good application
of appropriate technology in Minia. The skills required to maintain
and operate such a facility could realistically be developed in a
relatively short time frame (3 to 6 months). The process is simple,
yet highly reliable. '!he major disadvantage would appear to be the
large area of land required for such a facility (approximately
14,000 square metres for a 600 litre per second plant) •

Due to the low reported turbidities of the raw water (4 to 8 NI'U) ,
it should not be necessary to precede the filtration process with
plain sedimentation basins. However, it may be necessary to provide
micro~reening facilities for algae removal.

The slow sand filtration process itself would not involve pumping;
however, pumpiBJ would be required to transport raw water to the
plant and then finished water from the plant. There would also be
some minor power consumption associated with the chlorination
facilities and the administration building.

The slow sand filtration process does not require rapid mix
chambers, flocculation basins, or sedimentation basins. The filters
are of a very simple design and do not require a backwash system.
The construction of the plant would be a relatively simple
operation, and could be accomplished using materials available
within Egypt. However, it is reconunended that microscreens be
imported and installed prior to the filters. Maintenance would be
facilitated by the ready availability of replacement components.

The simplicity of operation, lack of dependence upon imported
chemicals, and absence of a power requirement should lead to a very
reliable and consistent operation.

Advantages

- Chemicals are not essential to the treatment process.

- Electrical power is not essential to the treatment process.
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- There are extremely few mechanical components.

- Replacement components are readily available on the local market.

- Unskilled labor can be used for many plant functions.

- Simplicity of operation and maintenance.

- Simplicity of design and construction.

- Laboratory monitoring requirements for process control are minimal.

Disadvantages

- Large land oarea required (approximately 10 times the area of land
required for a rapid filtration process).

- Filters are subject to upset if there are sudden and severe
fluctuations in water quality.

- Certain types of algae may interfere with the filter operation.

- During the filter curing stage, there is the potential for an
unskilled operator to introduce partially treated water into the
distr ibution system. However, the problem is not extremely critical
due to the fact that even during the curing stage the filter should be
able to produce a finished water with a turbidity of less than 2 NTU.

- Greater loss of sand filter media can be expected as a result of the
manual scraping required to clean the filters.

- Introduces anew, unfamiliar treatment concept to Minia.

•

* Rapid Rate Filtration

Minia currently uses a rapid rate filtration process to treat water.
Rapid rate filters operate at rates (approximately 120 mid) on the
order of magnitude of about 30 times those of slow sand filters. In
order to reduce the frequency of the filter backwash cycle, it is
necessary to remove the bulk of the suspended matter prior to the
filters. Alum addition, rapid mix chambers, flocculation basins, and
sedimentation basins are all part of the process of preparing the raw
water for application to the filter beds. Due to the frequency of
cleaning required for the filter beds, it is necessary to install a
backwash system to clean the filters.

Major advantages of this process are the small land area required
(approximately 1,500 square metres for a 600 litre per second plant)
and the familiarity of the existing staff with this process. The
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major disadvantage is that the system requires operation skills not
currently available in Miniai the existing facilities are not
properly operated and maintained.

Construction of a conventional rapid rate filtration plant is
complexi however, numerous contractors are familiar with this type of
facility. Numerous components would have to be imported.

Proper operation and maintenance of a rapid rate filtration plant
requires a staff of skilled operators, maintenance personnel, and
laboratory technicians. In spite of the fact that the existing
facilities utilize this process, Minia lacks the institutional support
and human resource skills to operate such a system. To achieve the
minimum level of skills required, the staff would need 18 months or
more of training. In addition, considerable investment would be
required in support facilities.

Advantages

- Process is commonly used throughout the world, and is presently used
in Minia.

- Process is capable of producing a finished water of excellent
quality.

- Land area required is not excessive.

Disadvantages

- Process is complex and difficult to operate.

- Imported chemicals are essential to proper operation.

- Imported parts are required to maintain the system components.

- Filters require frequent backwashing.

- Sludge must be removed periodically from sedimentation basins.

* Dual Media, High Rate Filtration

This process is very similar to the rapid rate filtration process.
However, it introduces the use of coal in the filter media in addition
to the sand, and uses a higher rate of filtration (approximately 240
mid) •

The major advantage of this system is that the filter area is further
reduced, thus the construction cost is also reduced.
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In all other aspects, the system is virtually
rate filtration process with the exception of
of backwash that is required.

Advantages

identicaf to the rapid
the incr~ased frequency

J
./

,

- Process is virtually identical to the rapid rate filtration process
which .is presently used in Minia.

- capability of producing a finished water of e~ellent quality.

- Land area required is less than a slow sana filter process or a
rapid filtration process.

- Minor redundancy in system. If upstream units operate at less than
optimum levels, it is still possible to produce a finished water of
good quality b¥ placing a greater burden on the filters.

Disadvanta;les

- Process is complex.

- Imported chemicals are essential to proper operation.

- Imported parts are required to maintain the system components.

- Filters require frequent backwashing.

- Sludge must be removed periodically from the sedimentation basins.

* Direct Filtration

The direct filtration process is similar to the dual media, high rate
filtration process; however, the flocculation basins are of a reduced
size and the sedimentation basins are eliminated altogether.
Chemicals are added to destabilize the suspended matter rather than to
create a floc which will slowly settle with the suspended matter
adhering to it. All of the suspended matter is removed b¥ the filter
media; this is made possible b¥ the use of a dual media filter for
more efficient in-depth filtration.

The major advantage of this process is that construction costs are
substantially reduced (approximately by 1/3 that of a conventional
rapid rate filtration facility). '!he major disadvantage is that
prop]er filter operation becomes extremely critical.

The operation of a direct filtration process is less complex than a
conventional process; however, the filters require increased
attention and more frequent backwashing.
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Chemical costs typically are less with this process than a
conventional process. However, the increased frequency of backwashing
results in slightly higher power costs.

Advantages

- Substantially less chemicals are required than for a conventional
plant.

--

- Operation is less complex than for a conventional plant.

- Construction costs are approxlinately 1/3 less than for a
conventional plant.

- Land area required is minimal.

Disadvantages

- The filters must be monitored constantly and be properly maintained.

... The filters should be cured for approximately 1 hour after each
backwash cycle.

- Imported chemicals are essential to proper operation.

- Expensive polymers may be required to optlinize plant operation.

- Imported parts are required to maintain the system.

3.2 ALTERNATIVES FOR IMPROVING THE EXISTING WATER DISTRIBillION SYSl'EM

Leak Detection and Line Repair

It is estimated that approximately one':'half of the water leaving the
treabnent plant is unaccounted for. If this figure could be
substantially reduced, the need for expanded treabnent facilities
would be reduced and operation costs would be lowered.

A useful rule-of-thumb is that 20% of the leaks in a distribution
network account for 80% of the water loss. For the most
cost-effective solution, it is recommended that efforts be
concentrated on the major leaks. A goal of reducing the unaccounted
for water to approximately 25% of that leaving the treatment plant
should be established.

New, sophisticated equipment permits accurate and quiCk leak
detection. Unfortunately, this equipment is expensive and requires
considerable skill in its proper use. Normally, it is desirable to
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contract with a firm specializing in this field to conduct the leak
detection program. The line repair work can be performed by city
personnel or a local contractor.

Often leaks can be repaired quickly with a simple repair clamp. Where
leaks are the result of deteriorating lines, whole sections of pipe
may have to be replaced.

Advantages

- Low cost of leak detection program.

Potential for substantially reducing investment in new capital
structures. 0

- Potential for substantially reducing operation costs associated with
treatment and pumping of wasted water.

- Offers relatively quick results.

Disadvantages

- Leak detection equipment is expensive and sophisticated. Skilled
personnel are needed for the leak detection program.

- Results are uncertain.

Impossible to accurately estimate the costs for the repair work in
advance of the leak detection survey.

Line Cleaning Program

Line sediment and deposits which coat pipe walls can substantially
reduce the carrying capacities of lines. This reduced carrying
capacity can result in increased pumping costs and can create pressure
problems.

The magnitude of the problems created by deposits and sediment is
extremely difficult to guage.

New, hydraulically driven pipe "pigs" are relatively expensive, and
are easy to use. However, access points (launchers) are required for
the introduction and removal of the pigs. These launchers may be
somewhat expensive to install.

If the pigs cannot clear the system, it is necessary to use more
expensive mechanical scraping equipment.
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Once the investment has been made in the purchase of pigs, pumps, and
launchers, a routine line cleaning program can be economically
established. Blow-off assemblies and fire hydrants could be installed
at strategic locations to facilitate the line cleaning program. This
program can be conducted by city personnel.

Advantages

- Low cost of equipment.

- Work can be performed by city personnel.

- Potential for reducing pumping costs.

- Potential for bnproving water pressure in many areas.

- Program can be performed quickly.

Disadvantages

- Results are unpredictable.

- Installation of launchers for the pipe pigs can be expensive,
particularly in high density areas.

- If sedbnent and/or deposits are extremely heavy, the pipe pigs may
not be able to clean the lines.

* Reinforcenent of Distribution §Ystern

A computer analysis of the pipe network can be conducted to determine
where deficiencies occur. These deficiencies can then be alleviated
by strategically locating new mains, paralleling existing transmission
mains, or in an extreme case, replacement of existing mains with
larger sized pipe.

Dead-end lines can be extended and connected to nearby mains and lines
crossing at road intersections can be interconnected to improve the
hydraulics of the network.

Advantages

- Comp..tter analyses can be performed at low cost.

- Benefits of network reinforcement can be clearly demonstrated once
the cOnp.1ter analysis is performed.

- Line reinforcement can allevitate pressure problems and reduce
pumping costs.
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Disadvantages

- If major reinforcement of the network is needed, the capital cost
can be high.

* Additional Elevated Storage

*

Additional elevated storage facilities could substantially improve the
delivery of water to the consumer. The logical location for
additional tanks would be in those areas furthest from the water
treatment plant; however, the exact locations should be determined as
part of a hydraulic analysis of the water transmission system.

Elevated storage tanks are expensive to construct, but are fairly
economical to maintain. Generally, the use of elevated tanks is
preferable to the use of ground reservoirs in combination with booster
stations.

Reinforced concrete tanks are usually used in Egypt; however, steel
tanks offer an attractive alternative. Maintenance costs for steel
and concrete tanks are roughly equivalent. Steel tanks can be erected
somewhat quicker and at a slightly lower cost. The concrete tanks
could be constructed by local contractors, but steel tanks would be
erected qy one of several American firms.

Advantages

Potential for improving water pressure in many areas.

- Low operation and maintenance cost.

- Ease of operation.

Disadvantages

- Long construction time required to erect tanks.

- High capital cost.

Flow Limiting Devices

The installation of flow restrictors at all public fountains and at
residential connections could significantly reduce water consumption.
Such limiting devices would make it difficult for the consumer to use
excessive quantities of water. This can be a very important
consideration in a society where the minimum needs of the public are
guaranteed. Restriction of water usage would permit a more equitable
distribution of available treated water.
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Potential benefits would be the reduced size of treatment facilit~es

required, and reduced operation costs.

The material cost of the static restrictors is very low and the
installation cost is not excessive.

Advantages

- Low cost of installation and maintenance.

- Potential to reach more consumers.

- Potential for reducing investment in new capital structures needed
for excessive water demands.

- Potential for reducing operation costs associated with treatment and
pumping of excessive amounts of water.

- Wor k could be performed by city personnel.

Disadvantages

- Public resistance to limited availability of water.

- Difficulties associated with those connections serving multiple
users.

- Water conservation may hinder good hygiene practices.

Improved Drainage at Public Fountains

Generally, the public fountains in Minia are not well maintained.
Ponded water around each of the fountains is typical. Organic matter
from the cleaning of pots and pans is in evidence. It would be
desirable to separate the water distribution function and the
washing/cleaning function at each fountain. Fountains should only be
located where adequate drainage to either a public sewer or an open
drain can be provided. Fountains should be mounted on a solid base at
an elevation well above ground level.

The public fountains serve a substantial portion of the population.
Sanitary conditions should be maintained at the fountains.
Landscaping and regular maintenance should be performed in order to
create an atmosphere more conducive to cleanliness.

Advantages

- A large segment of the population would receive improved service at
an extremely low cost.
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- Public health should improve.

- The corrununity would be more attractive.

Disadvantages

- Difficult to maintain sanitary conditions at the public fountain
sites. Present users habits are ingrained.

3.3 ALTERNATIVES FOR THE EXTENSION OF THE WATER DISTRIBUTION SYSTEM

* Water Demand Criteria

A major consideration in the extension of the system is the water
demand criteria which will be used to size lines and other
facilities. Decisions must be made as to whether or not unlimited
demands will be met or whether use will be restricted. COnsidering
the difficulty in satisfying current demands and the high cost of new
facilities, it may be advisable to severely limit water usage in order
to guarantee equitable water distribution. In addition to the basic
user demands upon the system, consideration must be given to water
losses within the system. In the case of Minia, current losses may be
approximately equal to the user demand.

The consultant has estimated that the year 1983 per capita water
demand was about 205 litres per day (lpd); the year 2000 per capita
demand is projected to be 210 lpd. This is an aggregate per capita
demand which includes governmental, industrial, and corrunercial uses.
Unaccounted-for water has been estimated at 50% of the water leaving
the treabnent plant, but will be reduced to 25% by the year 2000. The
consultant has arrived at a year 2000 average daily surruner demand
(1.25 times average daily demand) of 862 litres per second (Ips).

lAle to the limited availability of funds, it is extremely doubtful
that the city will be able to provide central service to all areas
within the current city limits. It is also unlikely that service can"
be extended to New Minia (the East Bank). By eliminating service to
the East Bank, assuming severely restricted expansion of central
service within the city, limiting water consumption, and reducing
system losses, it would be possible to significantly reduce the
proposed design capacity of the system.

Infinite variations in the demand are possible. One example would be
to reduce water losses to 20%, to restrict domestic water consUmption
to 100 lpd per capita, and to limit central service to about 65% of
the population. The resulting projected year 2000 water demand would
then be calculated as follows:
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1. Year 2000 Minia population (excludes New Minia) -- 261,947

2. Percent Year 2000 population served by central system -- 65%

3. Percent Year 2000 population served by public fountains -- 35%

4. Year 2000 per capita demands -- 100 lpcd for central system
40 lpcd for public fountains
65 lpcd for governmental,

industrial, and
corrnnercial uses

5. Water losses -- 20% of base demand

6. Summer demand factor -- 1.25 times average daily demand

7. Calculations:

261,947 x 0.65 x 100
261,947 x 0.35 x 40
261,947 x 65

= 17,026,555
= 3,667,258
= 17,026,555

37,720,3681pd

37,720,368 / 24 /60 / 60 = 437 lps

437 x 1.20

524 x 1.25

=

=

524 lps average daily

655 lps average daily summer

*

Thus, an average daily summer demand of 655 lps for the year 2000 is
one of numerous alternatives.

Materials of Construction for Pipelines

Highly corrosive soils in Minia are believed to be the cause of rapid
deterioration of cast iron pipes: therefore, new lines of cast iron
or ductile iron should be adequately protected against corrosion.
Locally manufactured cast iron pipe products are of poor quality and
not generally available with mechanical joints. The Jabault couplings
used with locally produced asbestos-cement pipe offer only limited
deflection at the pipe joints. The local asbestos-cement pipe is
generally of good quality; however, the short sections used result in
an excessive number of joints in the pipeline, and thus increase the
potential for leakage. Polyvinyl chloride (PVC) pipe has recently
been introduced in Egypt: however, its availability and quality have
not yet been adequately established. The PVC pipe is available with
bell and spigot, gasketed joints and is produced in longer sections
than the asbestos-cement pipe. Glass reinforced plastic (GRP) pipe is
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also available locally. Both PVC pipe and GRPpipe are relatively
easy to install. Prestressed concrete cylinder pipe is commonly used
for larger diameter lines; however, it is rather difficult to work
with.

* Water Meters

Water meters offer the City the opportunity to conserve water usage.
However, such conservation can only be achieved if the installation of
meters is coupled with a rate schedule which assesses rates which are
sufficiently high to discourage waste. Water meters require periodic
calibration and overhaul. In addition, personnel are required for the
meter readings. Records of the readings must be maintained and
incorporated into the billing system.

Installation of water meters at connections for major users and the
use of a flat rate for residential users and small businesses is a
compromise which can often be more cost-effective than metering all
users. However, here again a realistic rate schedule is required if
the meters are to be effective.

3.4 ALTERNATIVES FOR THE REHABILI'rATION OF THE WASTEWATER COLLECTION
SYS'!'EM

* Inflow/Infiltration Study and Line Repair

The draft Master Plan has concluded that infiltration in Minia is
negligible due to the low water table.

A simple inflow/infiltration study could be conducted to localize the
areas of greatest concern. Efforts would be concentrated on the major
problem areas in order to maximize the effectiveness of the line
repair program.

The installation of liners in problem areas would be a relatively
simple task. Due to the fact that house connections in Minia are only
made at manholes, it would not be necessary to excavate each service
connection and cut an opening in the liner for the connection.

A specialized firm would be required to install the liners.

Advantages

- Low cost of inflow/infiltration study.

- Potential for substantially reducing investment in new capital
structures.
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- Potential for substantially reducing operation costs associated with
treatment and pumping of infiltration.

Disadvantages

- Specialized equipment is required for the installation of the pipe
liners. Skilled personnel are needed to install the liners properly.

- Potential effectiveness of program cannot be gauged until after the
inflow/infiltration study is completed.

- Impossible to accurately estimate costs for the repair work in
advance of the inflow/infiltration study.

* Sewer Cleaning Program

Deposits, grease accumulations, and debris can substantially reduce
the carrying capacities of sewers. This reduced line capacity can
result in frequent backups of sewage and even flooding.

Sewer cleaning equipment has been purchased by Minia as part of a
sub-project. An ongoing cleaning program could easily be established
by the City.

Advantages

- Moderate cost of equipment.

- Work can be performed by city personnel.

- Potential for reducing sewage backups and flooding incidents.

- ongoing program can be established.

Disadvantages

- Success of completed project may be difficult to gauge.

- To be truly effective, project should be conducted in conjunction
with other programs such as improved sewer construction techniques,
improved pump station operating techniques, etc.

* PumP Station Improvements

The surcharging of sewers which results from the improper operation of
pump stations can contribute significantly to problems with grease,
sediment, and debris accumulating in the sewers. The pump stations
could be operated in accordance with generally accepted practices if
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adequately sized wetwells, properly sized pumps, and reliable control
systems were provided.

Upgrading of stations to meet existing and projected demands would
improve the reliability of the service. Further improvements in
reliability could be provided with the addition of standby pumps,
bypass piping with valves, pressure gauges and wetwell level
indicators, standby power generators, alarm systems, an inventory of
spare parts, and O&M manuals.

The cost of a major rehabilitation program would be fairly high;
however, the station structures appear to be fairly sound, and
rehabilitation should therefore be somewhat cheaper than new
construction.

Advantages

- Improved service reliability.

- Improved hydraulics in gravity sewer system. This would reduce
problems with solids accumulations in the sewers.

Disadvantages

- High cost of major rehabilitation program.

- Length of time required to perform rehabilitation work.

* Force Main Improvements

Properly sized force mains can reduce friction losses and thus in turn
reduce power consumption at the PumP stations. A hydraulic analysis
of the force main system would permit the economical sizing of force
mains and permit a determination of optimum head conditions for each
pump station.

Air release valves and blow-off assemblies could improve operating
conditions and facilitated maintenarx:e of force mains.

The hydraulic analysis of the system could be performed inexpensively
and quickly. Replacement and/or paralleling of existing force mains
could be expensive. The addition of air release valves and blow-off
assemblies at critical locations could be done for a relatively low
cost.

Advantages

- Reduced pumping costs.
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- Elimination of potential problems due to air lock and solids
accumulation.

- Low cost hydraulic analysis would permit the City to evaluate
potential power savings prior to proceeding with expensive line
replacements and/or paralleling.

Disadvantages

- High cost of major improvements.

- Difficulty in estimating improvements attributable to new air
release valves and blow-off assemblies.

* Replacement of Undersized Collectors

Replacement of undersized gravity collectors in major problem areas
would reduce sewage backups and flooding incidents.

A high initial cost is associated with the replacement of undersized
sewers: however, properly sized and sloPed sewers provide
cost-effective, reliable service.

Advantages

- Reduced maintenance costs.

- Improved service. Reduced incidents of flooding and sewage backups.

Disadvantages

- High construction cost.

3.5 ALTERNATIVES FOR THE EXTENSION OF THE WASTEWATER COLLECTION SYSTEM

* Modification of Design Criteria

A major consideration in the extension of the collection system is the
design criteria to be used for manhole spacing, service connections,
and PUmp station sizing. Extremely conservative criteria can result
in excessive, and unnecessary, construction costs and thus reduce the
capability of the City to extend service. On the other hand,
inadequate standards can result in poor service and high operation and
maintenaB::e costs.

Existing cri ter ia used in Minia for spacing of manholes calls for 30
metres of separation for line diameters of 180 nm to 225 mm. Manhole
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spacing of between 91 metres and 122 metres has been successfully
employed in other countries for 200 mm diameter sewers.

Currently, all service connections must be made at a manhole. Main
line connections are typically used in other countries.

The use of improved materials of construction and the availability of
modern sewer cleaning equipment would make it feasible for Minia to
relax existing standards regarding manhole spacing and service
connections. If existing construction practices are continued, it
would probably be best to maintain existing standards.

If pump stations could be properly operated and maintained, it would
be possible to build stations to less restrictive standards.
Currently, NOPWASD encourages considerable duplication in pumping
capacity; the rated capacity of a station may often be only one-half
of the in-place capacity. Existing standards result in substantial
additional costs for each pump station constructed.

Advantages

- Substantial reductions in capital cost.

Disadvantages

- If relaxation of standards is not coupled with improved materials of
construction and improved pump station maintenance, system performance
may be sUbstantially affected.

* i4aterials of Construction for Sewers

Existing sewers in Minia are constructed of vitrified clay (VC) pipe.
Due to the non-availability of gasketed joints for locally
manufactured VC pipe, cement mortar is used to seal the joints. In
order to protect the rigid joint which is created by the cement
mortar, it is necessary to protect the entire pipeline with a concrete
bedding. The numerous joints associated with the short pipe sections
and the method of pipe jointing can contribute to substantial leakage
problems.

Polyvinyl chloride (PVC) pipe is relatively new to the Egyptian
market, and has not yet been used extensively. However, PVC pipe
appears to be readily available and of reasonable quality. The PVC
pipe is available with gasketed, bell and spigot joints. Advantages
of the PVC pipe are ease of installation, tightness of joints, longer
pipe sections result in fewer joints, and lower in-place cost. A
disadvantage is the limited range of pipe diameters available.
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Reinforced concrete pipe and prestressed concrete cylinder pipe a~e

often used for large diameter sewers. These alternatives are
economical; however, the inner surface of the pipe is subject to
degradation by hydrogen sulfide unless a protective liner or coating
is provided. .l)je to the weight of a section of concrete pipe, it is
rather difficult to install.

* Materials of Construction for Force Mains

Highly corrosive soils in Minia are believed to be the cause of rapid
detioration of cast iron pipes; therefore, new lines of cast iron or
ductile iron should be adequately protected against corrosion.
Locally manufactured cast iron pipe products are generally of poor
quality and not available with mechanical joints.

Polyvinyl chloride (PVC) pipe is now being manufactured in Egypt. PVC
pipe is easy to work with and relatively inexpensive to install.

Asbestos-cement (AC) pipe is available locally and is of good
quality. The Jabault couplings used in Egypt offer limited joint
deflection and are subject to displacement in poor soil conditions.
The inner walls of the pipe are subject to attack by hydrogen SUlfide.

Glass reinforced plastic (GRP) pipe is also used in Egypt. It is easy
to install, but has a relatively expensive material cost.

3.6

*

WASTEWA'rER TREA'lMENT ALTERNATIVES

Primary Treatment

The major advantages of a primary treatment facility in Minia would be
the low cost and the ease of operation and maintenance. The existing
staff could realistically achieve in short time frame the necessary
level of skills required for the proper operation and maintenance of
such a facility.

The major disadvantage of this alternative is the minimal levels of
treatment provided. If the existing discharge to EI Muhit El Gharbi
Drain is continued, further detioration of the drain can be eXPected.

Primary facilities have the capability of removing most of the grit
and floating solids from the wastewater. A substantial portion of the
suspended matter can be removed and the bio-chemical oxygen demand
(BOD) can be reduced.

Primary clarifiers are the major initial element of many secondary
treatment processes, thus they can form the first stage of a staged
construction program for secondary treatment.
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*

Adequate sludge handling facilities are required if the clarifiers are
to be properly maintained. Initially, the raw sludge could be pumped
from the clarifiers to drying beds; later anaerobic digestors could
be added if appropriate.

Advantages

- Ease of operation and maintenance. Good degree of reliability.

- Low construction cost and low operation and maintenance costs.

- Can be incorporated into future, secondary treatment facilities.

Disadvantages

- Limited level of treatment provided. Cannot meet existing water
quality standards for discharge to surface water bodies.

Trickling Filters

A trickling filter process would involve the addition of triCkling
filter units and secondary clarifiers to the previously described
primary treatment process. Trickling filters have the capability of
sUbstantially improving the degree of treatment.

The exact degree of removal obtainable by this process is dependent
upon numerous factors such as filter area and depth, number of stages,
media type, and recirculation rates. Trickling filter plants are
typically designed to provide BOD removals of anywhere from 65% to 85%.

This alternative requires skilled operators. '!he existing trickling
filter facility in Minia is not operated to its capability.
Considerable training would be required to upgrade the .skills of the
existing staff.

Advantages

- Easier to operate and maintain than many secondary processes.

- Lower operating cost than many secondary processes.

- Relatively high levels of treatment are obtainable on a consistent
basis if properly operated.

Disadvantages

- Skilled operators are required. Improper operation can drastically
reduce effectiveness.
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* Stabilization Ponds

Stabilization ponds would represent an excellent application of
appropriate technology in Minia. The operation and maintenance of
stabilization ponds is extremely simple. The climate in Egypt is well
suited to this tyPe of treatment process. There is virtually no
mechanical equipment required. Power consumption is virtually nil.

The degree of removal obtainable is dependent primarily upon detention
time. q;>eration in series and the use of anaerobic lagoons and
maturation ponds in conjunction with the stabilization ponds can
further improve the treatment capability of the system.

The primary disadvantage associated with the use of stabilization
ponds is the extremely large land area required, particularly for high
levels of treatment.

Construction can easily be staged to provide progressively higher
levels of treatment as flow to the plant increases.

Advantages

- Extremely easy to operate and maintain.

\ - Simple to construct. Locally available materials and teChniques are
applicable.

- Very low operation and maintenance cost. Power consumption is
virtually nil.

- Relatively stable biological process.

- Construction can be easily staged.

- Sludge disposal problems are greatly reduced.

Disadvantages

- Extremely large land area required.

- Susceptible to weed and odor problems.
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3. 7 WASTEWATER DISPOSAL ALTERNATIVES

* El Muhit El Gharbi Drain

El Muhi t El Gharbi Drain is the existing discharge point for treated
wastewater from Minia. El Muhit El Gharbi Drain runs for a distance
of about 11 kilometers and then is joined by El Disut Drain.

The Ministry of Irrigation intends to eventually divert the majority
of the flow away from El Muhit El Gharbi Drain in order to blend the
water from the drain with canal water and use it in the irrigation of
agricultural lands.

The existing discharge does not appear to have a major impact upon
water quality in the drain. A field survey indicates that dissolved
oxygen (DO), bio-chemical oxygen demand (BOD), turbidity, chemical
oxygen demand (COD), and phosphate levels all exceed the limitations
established in Law 48/1982 for drains which are to be used for
irrigation: however, it is not clear whether or not this is a result
of the wastewater discharge. '!he wastewater flow is substantially
diluted i:::¥ the upstream flow. It is estimated that the dilution
ratio of the drain flow to the wastewater flow was greater than 8 to 1
at the time of the field survey.

Advantages

- Precedent has been established for discharge to this drain.

- The existing discharge does not appear to have a major impact upon
water quality in the drain.

Disadvantages

- The discharge poses a potential health risk to agricultural workers
along the route of the drain.

* Irrigation of Reclaimed Land

The Governate of Minia has an ambitious plan to develop the east bank
of the Nile. Treated wastewater could be used to irrigate new
agricultural lands to be reclaimed on the east bank.

The wastewater from Minia would have to be pumped across the Nile to
the east bank. '!he Ministry of Irrigation is very much opposed to
transporting either raw or treated wastewater across the Nile.

Land application systems have the capability of treating wastewater to
extremely high levels. The degree of pretreatment required would be
dependent primarily upon the type of crops to be grown.
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Advantages

- No discharge to a surface water body, thus health risks to the
ge' ~dral public are greatly reduced.

- Nutrient application to agricultural lands.

- Minimal treatment required for restricted crop irrigation.

Disadvantages

- Ministry of Irrigation opposed to transporting wastewater across the
Nile to the application sites.

- Health risk to agricultural workers.
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MINIA

Section 4

Needs and Proposed Actions

Though there are apparently well~alified personnel associated with
the City of Minia, it is apparent that due to either social or
cultural reasons their involvement with direct day-to-day operations
in the field is extremely limited. Field personnel typically lack
sufficient training and skills to operate and maintain those
facilities for which they are responsible. The duties of individuals
generally are extremely limited in scope. The chain of cOIIUIland is
often hazy, particularly in regard to responsibilities. There is a
tendency by the individual not to concern himself wi th those problems
which may arise unless these problems are clearly within his area of
responsibility. h::cordin;Jly, he is either unconcerned or he assumes
that someone else will take care of such problems. This lack of
initiative appears to be a problem which is deeply rooted within the
existing organization. It is an unrealistic expectation to believe
that the provision of training alone will eliminate a problem which is
essentially a problem of attitude.

There is a strong need to develop a sense of pride in each employee.
The use of team concepts might help to achieve such a goal. The
employee should realize not only financial reward for his
achievements, but also acknowledgement from his superiors.

It is recolIlIlended that serious consideration be given to the
establishment of an independent organization for the operation and
maintenan:::e of the water and wastewater facilities. This organization
should have the freedom to hire and fire.

There is a need at the present time to supply each employee with a
clean, attractive work environment. At the treatment facilities and
pumping station, this means that it is important to clean up inside
and outside each of the buildings. Interior components should be
painted with bright, cheerful colors. Non-functional equipment should
be disposed of. Supplies should be neatly stored. The importance of
landscaping should not be underestimated. Housekeeping practices
should be applied to vehicles and field equipment also. Vehicles
should be washed daily; field equipment should be regularly painted
and rehabilitated. The atIrosphere at 'the water and wastewater
facilities should be that of a food processing plant.

A central shop should be established in Minia. A preventative
maintenance program should be established in conjunction with the
construction of this shop. This program should then be expanded to
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in::orporate the water and wastewater facilities. At the current time,
preventative maintenance is not practiced in Minia.

Another extremely important need is a safety program. OJrrent safety
practices in Minia are horrifying by American standards. The total
lack of appropriate equipment and procedures for handling chlorine
equipment highlights this concern. Each employee should receive
instructions which will make him cognizant of the hazards involved
with sewer gases, chemical handling, electrical systems, and
mechanical equipment.

There are no operation and maintenance manuals that an interested
employee can refer to in order to gain an understanding of basic
procedures or for troubleshooting. Arabic language manuals should be
develoPed for all new facilities and for the existing facilities.

A laboratory is needed not only for monitoring overall plant
performance, but also for evaluating the effectiveness of each
component within the process. '!his is necessary if the operator is to
optimize efficiency at each plant. Laboratory facilities are
important to ensure proper chemical feed rates. '!he laboratory tests
which are performed on a daily basis should be those tests which are
absolutely essential to the proper operation of the plant. Additional
"icing on the cake" type tests should be avoided as they tend to
diminish the overall importance of the laboratory program to the
operator. Forms should be develoPed which will ensure proper
recordkee,ping and which will provide useful information to the system
operator. Laboratory and plant personnel must understand the
significance of each test and how it relates to their specific duties
and responsibilities.

There is a need in Minia for trained inspectors for civil works. A
very basic inspection and testing program should be established for
the following:

1. Soil compaction,
2. COncrete quality,
3. Pipeline tightness.

Basic equipment should be provided and forms developed which will
ensure that the essential elements of civil works are relatively
sound. ltt>re sophisticated inspection and testing requirements
associated with electrical systems, mechanical equipment, and the like
would be con~racted out to others.

A leak detection survey is needed for the water distribution system.
Major leaks should be repaired as discovered. It is suspected that
due to the nature of construction of the water lines that there are
numerous small leaks rather than a few large leaks. It is therefore
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questionable whether or not it will be practical to correct more than
a handful of such leaks. Therefore, only limited success is projected
for this program.

None of the treatment facilities visited are operated properly.
Available personnel are years away from being able to develop the
necessary skills to properly operate and maintain such facilities.
Therefore, it is extremely important that to the extent possible
"appropriate technology" be used for all new facilities.
Sophisticated equipment such as motorized valves and computer-operated
control centers should be avoided. Complex processes such as
activated sludge processes in wastewater treatment plants should not
be used. Systems should be simple, durable, and reliable. Emphasis
should be placed upon a realistically consistent realiability rather
than a theoretical capability. For example, it would be better to
have a water treatment plant which provides moderate quality drinking
water 95% of the time rather than one that has the capability of
providing excellent water but will not realistically function in the
current environment. It should also be recognized that funding
limitations can often place a severe constraint on annual budgets.
Therefore, facilities that require large inputs of POWer or chemicals
should be avoided to the extent possible. Similarly, facilities with
high maintenance requirements (non-labor) should be avoided.

In regard to the water treatment plant, it is suggested that a slow
sand filtration process would be most appropriate to the level of
skills projected to be obtainable in the near future. Of course, such
a process requires a lar9~ ar~a of land. Th~ us~ of dir~ct filtration
or any other sophisticated process would require the use of skilled
ex-patriate labor if proper operation is to be ensured. '!he existing
water treatment facilities in Minia could be rehabilitated: however,
it should be realized that even a rehabilitated plant would be only
marginally acceptable due to the current level of skills available to
operate and maintain such a facility.

In regard to the wastewater treatment plant, it is suggested that
screening facilities, primary settling units, and chlorination
facilities would provide an appropriate level of treatment considering
the level of skills realistically obtainable in the near future. Of
course, it must be recognized that primary treatment will not meet the
requirements of Law 48 in regard to either the plant effluent or the
receiving body. The provision of sludge digestion or thickening
facilities and adequate drying beds are necessary to ensure that
sludge is frequently removed from the settling tanks. It such be
realized that the provision of sludge handling facilities will require
additional skills for their proper operation. The existing primary
settling units appear to be salvageable. It is recoomended that funds
not be spent to rehabilitate the secondary units at this time.
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Additional elevated storage facilities should be strategically located
throughout the water distribution system. Several smaller tanks would
provide better service than one large tank.

Additional wet well volume should be provided at the wastewater
pumping stations. The practice of permitting the gravity sewers to
operate under surcharged conditions should be stopped immediately.
Rehabilitation of existilJ3 purnpilJ3 stations is recommended. SizilJ3 of
pumping stations should be based upon reasonable standards.

EKistilJ3 practices regardilJ3 the construction of water distribution
systems and wastewater collection systems should be reviewed. It is
suggested that the use of PVC pipe and other modern materials of
construction would be more cost-effective than materials currently in
use. Design standards appear to be unduly restrictive with little or
no improvement in system reliability; it is recommended that only
reasonable standards be funded as part of this project.

It is imperative that a program of construction inspection and
materials testilJ3 be established for the major capital works. This
program should be part of a construction management contract for the
construction of the water treatment facilities and rehabilitation of
the wastewater pumping stations to be perfor.med under the Provincial
Cities Development Project.
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MINIA

Section 5

Recormnended Implementation Plan

5.1 GENERAL

'rhis section contains a recommended implementation plan which will
benefit the greatest number of people at the least cost. The majority
of the proposed actions do not involve major new structures, but
rather maximize the effectiveness of the existing facilities.

5.2 WATER

Emphasis should be placed on investments, includi~ new facilities and
rehabilitation of existing facilities, which will improve the quantity
and quality of water provided to the served population.

1. Priority should be given to extension of water service
concurrently with the extension of wastewater collection into areas
which can be most cost-effectively served. A lower priority should be
given to fri~e areas. It is suggested that a goal of providi~

central service to about 70% of the year 2000 population be
established initially (approximately 60% of the current population is
now served).

2. A leak detection survey of main lines in the existing system
should be conducted. Major leaks should be repaired; severely
deter iora ted lines should be replaced.

3. A line cleaning program should be established. Access points for
cleani~ equipment should be provided. Blow-off assemblies and
hydrants should be installed at critical locations.

4. A computer analysis of the pipe network should be performed.
Those deficiencies which are identified by the analysis should be
alleviated by strategically locati~ new mains and paralleling
existing transmission lines to reinforce the system. Dead-end lines
should be extended and looped into the distr ibution system.

5. Flow limiting devices should be installed at all public fountains
and residential connections. Domestic water consumption should be
limited to 100 Ipcd.

6. The existing public fountains should be upgraded to include proper
structures and drainage to reduce the ponding of water at the fountain
sites. Where practical, the drain lines from the fountains should be
connected to available sewers.
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7. Rehabilitate the existing Water Treatment Plant toa design
capacity of 150 Ips.

8. Build a new water treatment plant of 500 Ips on a site available
to the south of the City. The new plant should incorporate
appropriate technical features. The design should focus on simplicity
of operation and ease of maintenance. The reconunended facility is
smaller than that which was proposed in the draft Master Plan;
however, it should be designed to allow for plant expansion in the
future. It is suggested that a slow sand filtration process would be
most appropriate to the situation in Minia; however, it my be
advantageous to construct a direct filtration plant if this process is
to be used in the other two cities.

9. Encourage the larger industries to use well water supplies to the
maximum extent possible.

10. Additional elevated storage should be provided throughout the
city. It is recommended that three 4,000-cubic metre tanks be
erected. The exact location of the tank sites should be determined by
the previously recommended computer analysis.

11. Install water meters only at service connections for major
users. Use a flat rate system for residential users and small
businesses.

5.3 WASTEWATER

Emphasis should be placed on investments to improve the existing
collection system and to provide a higher level of wastewater
treatment in order to reduce pollution in the drain.

1. An inflow/infiltration study of the existing collection system
should be conducted. Major leaks should be repaired by either line
replacement and/or the use of liners.

2. A regular sewer cleaning program should be established.

3. A hydraulic analysis of the force main system should be
performed. Force mains should be either repaired, replaced, or
reinforced as appropriate. Blow-off assemblies, isolation valves, and
air release valves should be installed at cdtical locations.

4. Under-sized collectors should be replaced.

5. Priority should be given to extension of wastewater service
concurrently with the extension of water distribution into areas which
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can be most cost-effectively served. A lower priority will be given
to fringe areas and to service in new drainage areas. It is suggested
that a goal of providing central service to about 70% of the year 2000
fX>pulation be set (approximately 60% of the current population is now
served) •

6. Where feasible, the wastewater collection system should be
expanded to provide selected collectors in areas serviced by public
fountains but not by sewers. '!his would allow for proper collection
of wash water at the public fountain sites and provide discharge
points for disposal of septage by haulers.

7. Vacuum trucks should be used to haul septage in unsewered areas.
Provisions should be made to receive septage at the pump stations and
at other convenient sites.

8. Consideration should be given to the use of construction materials
which will reduce the potential for excessive infiltration in new
sewers.

9. All of the existing pump stations should be rehabilitated.
S1mplicity and ease of operation and maintenance should be stressed in
new designs. Design criteria for the sizing of pump stations should
be modified in order to lower construction costs.

10. The inlet structure, the primary clarifiers, and the chlorination
facilities at the existing plant should be rehabilitated to a design
capacity of about 600 Ips. Discharge of the treated effluent should
continue to the £1 Muhit El Gharbi Drain.

11. Sludge thickeners should be added to the existing plant and the
drying beds should be upgraded.

5.4 SUPPORI'

Provision of extensive on-the-job training, establishment of a
preventative maintenance program, development of adequate repair
facilities, establishment of an inventory program, and the provision
of operation and maintenance manuals are all vital elements of this
program.

5.5 PHASE I

Tables 2A and 28 are illustrative of a program which could be
accomplished using existing funding levels for this project. A
balanced program is profX>sed; however, there are insufficient funds
available to adequately address the needs of Minia in the water and
wastewater sector.
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5.6 PHASE II

Tables 3A and 3B illustrate a program which would permit Minia to meet
its most basic service needs couple with a modest expansion of the
service area. The additional facilities proposed in this program
would be contingent upon the availability of an additional $50,000,000
and LE 15,000,000 for the three provicincial cities. The additional
facilities would be treated as a follow-on program to Phase I. This
follow-on program would require optimum utilization of all available
facilities if existing service levels are to be maintained.

10#00240 .
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TABLE 2A

PROPOSED IMPLEHE~TATION PLAN - PHASE I

MINTA WATER AND ~ASTE~kTER HASTER PLAN (~ATEP)

3()-Apr-B5

ITEM
NlJ~BER

SUB-PROjECT
<1984 L~)

HAJ OR PF:OJ ECT
0984 LEl

KAJOR. PROJECT
0984 $)

TOTAL COST
(1987 ~)

1
2
3
4
5
6
7
8
9

10
11
12
13
H
15
16
17

Leak Detection Survey
Leak Repair
Line Clea~i~g Program
Hydraulic Analysis
Public Awareness Program
l~~rQve Public Fou~tains

Direct Filtration Pla~t (300 Irs)
Idake ~ Pumping (J(:I) IpE\
IJrou~d Reser·vDir· (4, (1)0 ell meters)
One Elevated Tank (4,000 cu meters)
TransmissiDn System

19,00(' 3~;, 000
139, DOC'

94,000 61,000
15,00('
1C',OOO
40,000

1,320,000 2,245,00')
191,000 J57,000
350,000 40,000
550,000 46,000

895, QOO

i7,COO
237,000
238,1)0,)
26,000
17,000
68,000

5,128,000
783,000
647,000
995,0(\0

1,524,000

°°I)
o
o
o

SUB-TOTAL

18
19
20
21

24
25
26
27
28

Contingencies @15!
Design &SupervisiDn ~ 151
Major Project Construction Management @3%
Operation ~ Maintenance Manuals
On-the-Job Training
Inventory

1,099,000

165,000
165,000
33,000

2,524,000

379,000
80,000
16,000
15,000
75,000
15,000

2,784,000

HB,OOO
H7,OOO
146, ('00
80,000

40'), 000
BO,OOO

9,740,000

1,463,000
1,376,000

271,000
128,000
641,000
128,000

°I)
(I

°°
TOTAL WATER PROJECT

IDIUHlI

TOTAL LAND REQUIREMENTS

1,462,000

AVAILABLE LArin

3,104,000 4,655,000 13,747,000

BEST AVAILABLE COpy



TABLE 2B

PRDPOSED IMPLEMENTATION PLAN - PHASE I

MINIA ~ATEP A~D ~ASTEWATER ~~STEF PLAN (W~STEWATER)

30-Apr-B5

ITEM ~ESCF,!PTIDN 5Up.-f'F;['} EeT
(1984 LEl

MAJOR PROJECT
/1984 LEI

MAJOR PRO~ECT

11984 $ \

TOTAL COST
(1987 ~ ~

1 !nliltr;tion Stud;
2 Le~k Repair
3 Hydr~ulic Analysis of ForcE Main System
4 Minimal Force Main Upgrading
5 Vacuum Trucks
b Minimal Pur.p Station REha~ililaliDn

7 Ne~ CollectDrs - Area No.6
B. Ne~ Collectors - Area No.4 (partial)
9 Expand Wastewater Treallsnl Plant

10
q
12
13
14
15
16
17

15,000 80,000
45,000 240,000

7 rl"l(~
• , " .... v

150,000
120,000

376,000 500,000
497,000
377,000

BY NOPWASD BY NGPWASD BY NOPWASD

128,00(·'
385, (i00

12,00;)
255,000
15~,i)OO

1,282,00:)
846,000
642,000

BY NDPWASD
(,

I)

o

o
o

SUB-TOTAL

IB
19
2()

21
22
23
24

26
,)"'
l..!

2B

Contingencies @151
Design &Supervision @15i.
Major Project Construction Management @3Y.
Operation &Maintenance Manuals
On-the-Job Training
Inventor y

1,031,000

155,000
155,000
31,000

436,000

65,000
35,000
7,000

15,000
75,000
15,000

940,000

141,000
188,000
37,000
80,',000

400, Q{IO

BO,OOO

555,000
565,000
112,000
128,OOC'
641,000
128,000

o
I)

o
o

°
TOTAL WASTEWATER PROJECT

m#Qt12!

TOTAL LAND:REGUIREMENTS

1,372,000

AVAILABLE LAND

648,000 1,866,000 5,833,000

BEST AVlJ.fLABLE COpy



1ABLE 3A

BASIC SERVICE NEEDS

NINIA WATER AND WASTEWATER r.~SIER PLAN (~ATEP.)

29-Apr-e~

ITEM

3
4
5
6
~

I

B
9

10
11
12
13
14
15
16
17

SUB- TOTAL

lB
19
20
21
22

24
25
.".:;0

27
28

Le~I' D2tectiD~ SJr~~i

Le2L R~pif

Line CIE~~~ng Pr:;r?["
Hydraulic A~alys~~

FID~ Li~itin~ Pr~g'a2

Improv~ Putlil FOJ~tiins

Direct rillr'ation P:a~·i. (j;>v lp=)
Plant E:\pansion (20;:' lps)
blake ~ Pumping !3!!!) Ips)
Expansion of Intake ~ Pumping (2('1) Ips)
Gr'ound Reservoir- (4,OO(} CU J1:eter's}

Gr"ound Reser"voir (8,0(;(1 cu metersl
Three Elevated Tanvs (4,000 Cli eeters Ea)
Transmission System

ContingenCIES @15%
Design ~ Supervision ~ 15i.
Najor Project Construction""Managernenl @3%
Operation ~ Mainlenance Manuals
On-the-Job Training
InYentory

SUB-PROJECT
(1984 LE)

139,000

15,000
700,000
40, (;(J(J

1,789,000

26B,000
268,000
54,000

MAJOR PFOJECT
(1984 LEl

04 r"v,." ...•. \;

1~320,O(lO

. S'8S ~ OO()

191,')00
143,000
350,0C!O
700,000

1,650,000

5,452,000

81B,000
159,000
32,000
15,000

188, (1)1)

22,000

MAJOR PF:Q,JECT
(1984 $)

35,000

61,000

357,000
266,000
4!),000
B(i,OOO

138, t)(;(\

735,000
1,469,000

287,000
80,000

1, (lI)O, ON;
121), 0(\0

TO;A~ rQ~T

(~'7~7 ~,

77, ({,(I

237,00:;
,.,~,., ,·,t:.,
':'JC, ;."'.".'

26,0:»
1,192/);)0

68,0,:;::'
5! 128~Oi>.;

3, 828, o:::~'

783,(1):)

585, O(~;:·

647 , 0>:";
1,294, (~;)(;

2, 98b~ OC':'
1, 524 ~ (};.,:~;

C'

IB,613,1)!)f,

2,792,000
2,b12,OO!)

515,1)1)1)

12S,i)(H)
1, 6('3 ~ (:=:;;~i

I)

TOTAL WATER PROJECT

IDIMIEN

TOTAL LAND REQUIREMENTS

2,379,OOC'

AVAILABLE LA:iIl

6,686,000 8,589,000

Braund Reservoir - 3~000 ss m~ters

ElEvated Tanks - 6,9~O sq ~eters

52~000 sq meters
lDcluce: i~ atD~~

REST A'fAI(jUJLE COpy



TAK.E 39

BASIC SER~ICE NEEDS

29-Apr-85

Hjdr~jlic ~~~:YSi5 of FCfEE Main Syste~

REplace~Ett of UndEr-Siz2d Collectors

•

6
7
8

10
Ii
",i

12

14
15
16
17

SUB-TOTAL

New Collectors - A~2a NG. 4
Expand wastewate~ Tre~t~s~t Plant

SUB-PRDJECT
(1984 LEi

7,000
300,000

497 ~ I)(:!)

874,000
BY NGPWASD

1,678,000

MAJOR PROJECT
(1984 LEl

15, (1l)C<

45,000

752,000

BY NOPWASD

812,000

MAJOF: PROJECT
(1984 $)

8(', (>(H)

240.000

120,000
1,0(1),000

BY NOP~ASD

1,440,000

TOTAL [~~.,

"':"reo .•....
_ :. ~ ~ i.

12, :,\':'
511 ~ f:,,':'~i

154,;:":·,)

54.~.::

I, 48~' ,,:::.
BY t·WP,,~: ~

(i

(:

(I

18 Contingencies @157-
19 Design ~ Sup~rvision @15i.
20 Major PrOjEct Construction Manage~ent @3!
21 Operation &Maintenance Manuals
22 O~-t~e-Jo~ T~ainina

24
25
26.,.,
t.,'

28

252,000 122,000 216,000 91 4,:000
252,000 59,000 310,000 927, (11);:;

50,000 12,000 61,000 184, .):}fl

15,000 BO,OOO 12E. (\1):

75,000 400,000 641, '.~\(i\:·

22,COO 120, t)('O ! ~ 1.. . ;)1:

TOTAL ~ASTEwATEP. PROJECT 2,232,000

AVA] U\BLE LAN[

1, 117,000 2,b27,(!OO

BEST AVAILABLE COpy



TABLE 4

ANALYSIS OF WATER TREATMENT TECHNOLOGY ALTERNATIVES

MI~IA W~TER AND WASTEWATER ~ASTER PLAN

L"":'P T T ;.~
H, .;, I hI..

COST
(1 S'B; $)

ConvfniiDnal DUol
Nedia, High Hate
FiltratiJn 6,557,000

Dual Media, High Ratf
Direct Filtration 4,314,000

Slew Sand
Filtration S,462,000

ANt1UA~

OPcPAT I['I;

(1987 LE}

183,000

163,000

ANt~UAL

~:AliHEtikr,CE

COST
(1967 LE)

30,000

24,000

39,000

LM1D b:E}UIR~D

10,000

7,000

IS,OOO

HELIABIL11'r

Extremely high levels of skill ar~ rsq! ~~.

Proper chemical feed rates &flo:c~lati~c

are extremely important; filter ops~;t:cc

i:- (f·itic~.l.

Vfry high levels of skill are rEqUirEd.
PrDper chem!'cal feed rate is importF:t;
filt~r Dp~ratiDn is ~xtreffi~ly critical.

Low lev~ls of ~kill are r~quired.

Curing of filter is important.

NOTES: Bas~d upon 2S0· Ips treatment capacity.
These costs do not include design liS!), contingencies liS!), or
constr'uction management (3%1.

IDIT4~ 30-Apr-S5

BEST AVAILABLE COpy

..
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WATER AND WASTEWATER
COST AND LAND REQUIREMENTS ESTIMATING METHODOLOGIES

WATER TREATMENT PLANTS

BASE CONSTRUCTION COSTS

Construction costs were developed from several references for the following
four types of water treatment plants

- Rapid sand filtration
- Slow sand filtration
- Conventional dual media, high rate filtration
- Dual media, high rate direct filtration

making appropriate allowances for escalation (inflation), exchange rates,
shipping/ insurance costs, and contractor overhead and profit. Egyption
customs duties and taxes were excluded. Base construction cost curves were
broken into foreign components and local components and are expressed in
1984 USD and LE, respectively.

In the initial drafts of the Water Master Plans, cost estimates were based
on information presented in the Suez Water Facilities Master Plan prepared
by Pirine-Harris International, 1979. Later, when comparison of various
treatment plant options was requested by USAID, the major reference source
utilized was the three-volume U.S. Environmental Protection Agency (EPA)
publication " ESTIMATING WATER TREATMENT COSTS" published in August 1979.
This publication presents detailed cost estimates and related design cri
teria for conventional dual media, high rate and dual media, high rate
direct filtration plants. Costs and criteria were presented for all of the
unit processes used for these two types of plants, facilitating the estima
tionof costs for unit processes common to other types of plants (slow sand
filtration and rapid sand filtration).

Costs presented in the EPA publication are in terms of October 1978
dollars. Escalation to the year 1984 was performed using the Engineering
News Record Construction Cost Index.

The "base" construction costs do not include allowances for contingencies,
engineering, legal, or administrative services. They do include contractor's
overhead and profit •

For imported items, 40% was added for shipping, insurance, handling, and
inland transportation.

For the non-imported items which were expressed in Egyptian Rounds, a con
version rate of $1.00 U.S. = L.E. 0.84 was used.

For the slow sand filtration alternative, preliminary designs were per
formed for plain sedimentation basins and slow sand filter units; costs for
these units were then estimated based on current construction and materials
costs. The EPA publication was used for estimating the cost of other pro
cesses and facilities used in all types of plants (eg. chlorination facili
ties, administration buildings, etc.).



As pointed out elsewhere, it is possible that one or more of the treatment
alternatives would not be technically feasble, or would require pretreat
ment processes which would increase their cost. This would be determined by
bench scale treatability and pilot plant studies to be performed prior to
the final selection of treatment method.

LAND REQUIREMENTS

Land requirements were also estimated primarily on the basis of information
presented in the above-mentioned EPA publication. In that publication, land
requirements were presented for three conventional dual media, high rate
plants and three direct filtration plants. For other types of plants,
appropriate adjustments were made. For example, for a slow sand filtration
plant, the area required for flocculation/coagulation/sedimentation and
repid sand filtration units was subtracted (from the area required for the
conventional high rate plant) and the areas required for plain sedimen
tation and slow sand filtration units were added. Land areas required are
expressed in hectares.

ANNUAL OPERATION AND MAINTENANCE COSTS

Operation and maintenance (O&M) costs were also estimated based on infor
mation presented in the same EPA publication ("ESTIMATING WATER TREATMENT
PLANT COSTS"). In that pubication, a breakdown of O&M costs was presented
for each size and type of plant. Adjustments were facilitated by the fact
that chemical usage was estimated in pounds per year, electrical require
ments in kilowatt-hours per year, and fuel requirement in gallons per year.
Although man-hours were also presented for use in estimating labor costs,
it was believed more appropriate to estimate labor costs based on probable
staffing according to local practice using current unit labor costs for the
various categories.

Current local unit prices for chemicals, energy, and fuel costs were
applied. It was assumed that the primary coagulant would be alum and that
coagulant aids would not be cost-effective due to their high cost in Egypt.
Annual O&M costs are expressed in 1984 LE.

WATER LINES

BASE CONSTRUCTION COST

Base construction cost curves in 1984USD and LE for foreign and local com
ponents, respectively, and as appropriate, were developed for the following
types of water pipe for the size ranges indicated:

* PVC
AC
PCCP -

Type Pipe*

PVC
AC,
PCCP

polyvinylchloride
asbestos-cement
prestressed concrete pipe
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Size Range
mm

100-300
400....600
700-1,200



The foregoing types of pipe and size ranges were selected on the following
basis: (1) suitability for intended use, (2) availability in Egypt in the
quantities required when needed, (3) quality, (4) Egyptian pipe installa
tion techniques, (5) longevity, (6) unit cost, (7) size needs of the PCD
project, and (8) related factors. The size range for each pipe type was
based on the size range availability of each respective type of pipe in
Egypt. As examples, PVC is only available up to 300 mm in diameter. Only
PCCP is manufactured in Egypt in sizes of 700-mm diameter and larger.

The '~ter line cost curve was developed in considering the following:

1. Minimum cover of 1.0 m. Total excavation depth included the minimum
cover, pipe diameter, and bedding depth requirements.

2. Average depth to ground water table and trench dewatering.

3. Sheeting (consumed), bedding using selected material, and backfilling.

4. Removal of surplus trench material.

5. Cost of pipe, transportation, unloading, labor, testing, valves & fit
tings, and percentage of pipe broken.

6. Contractor overhead and profit @ 15%.

7. No rock excavation was assumed.

8. No pavement restoration was assumed.

9. Other related factors affecting the construction cost.

Unit prices for the above elements of water line installation were obtained
from recent tenders by reputable Egyptian contractors. Pre-1984 bid prices
were escalated by annual inflation rates to obtain 1984 unit cost estimates.

Unit cost curves for each component by type pipe material for each associated
size range were then drawn through points plotted for at least two pipe
sizes each.

ANNUAL OPERATION AND HAINTENANCE COSTS

Estimated annual O&M cost curves were developed in 1984 LE for both total
and a breakdown of major standard cost categories. Separate annual O&M
cost curves were developed for two assumed conditions: one for an assumed
2% stockpile of pipe and another assuming no stockpile.

The estimates were based on known proper O&M practices and procedures. That
is, the estimates were based on what the three provincial cities should be
doing to adequately operate and maintain their water distribution systems,
not on what they are currently actually doing in this regard.

Some assistance in developing these estimates was obtained through inter
views with personnel of the City of Alexandria Water Department. Unit
costs for items such as labor took into account current salaries being paid
to O&M personnel in the provincial cities.
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UNDERGROUND WATER STORAGE RESERVOIRS,
REINFORCED CONCRETE ELEVATED WATER STORAGE TANKS,

AND
RAW WATER INTAKEs:AND PUMP STATIONS

BASE CONSTRUCTION COST

The base construction cost curve for underground water storage reservoirs
was developed by completing a preliminary design of three reservoirs
ranging in size from 1,000 to 11,000 m3• Cost estimates were developed for
each size in 1984 LE taking into account the depth and associated excava
tion, and the quantities of concrete and reinforcing steel required. The
estimated costs of the high service pump stations required were included in
the water treatment plant cost curves. The estimated base construction
costs for each of the three sizes of underground reservoirs were plotted on
2-cycle by 2-cycle log-log paper and a curve of "best-fit" was drawn
through the points.

Similar procedure to the foregoing was followed in developing the base
construction cost curves for reinforced concrete elevated water storage
tanks and raw water intakes and pumping stations. A preliminary design was
completed for three reinforced concrete elevated water storage tanks
ranging in capacity from 2,000 to 10,000 m3• A curve of "best-fit" was
drawn through the three plotted points. Uni t costs for concrete, rein
forcing steel, labor, and other elements were based on recent tenders from
reputable contractors. Elevated water tank curve is for tanks of height to
maximum water level of 50 m and a tank of 5-m depth mounted atop reinforced
concrete support columns.

The base construction cost curve for raw water pump stations was based on
information presented in the Suez Water Facilities Master Plan prepared by
Pirnie-Harris International, 1979, which was escalated to 1984 USD and LE.
To the estimated costs of the raw water pump stations were added the esti
mated costs of raw water intakes of corresponding sizes and lengths
appropriate to the average conditions related to the raw water sources used
by the three provincial cities.

The base construction cost curve for the raw water intakes and pump stations
is for "firm pumping capacity", defined as follows:

Firm Pumping Capacity (Ips) Peak Day Water Demand (Ips)
1.25 x Av. Daily Water Demand (Ips)

The estimated costs were further based on the raw water pump stations con
taining six installed pumping units, with any four units equalling the firm
pumping capacity and the remaining two units each serving as 25% standbys.

LAND REQUIREMENTS

The land area requirements for the underground water storage reservoirs and
the raw water intakes and pump stations are included in the land area
requirement curves for each of the four types of water treatment plants
considered.

-4-



The land areas required for the reinforced concrete elevated water storage
tanks were developed qui te simply. The land areas for three different
capacity tanks ranging in size from 2,000 to 10,000 m3 were determined and
a curve of "best-fit" drawn. The tanks have a fixed storage height of 5 m
which was divided into the volume in cubic meters to establish the
corresponding surface area. The length/width dimensions were established
as a square or near square configuration. To each length and width dimen
sion was added 10 meters to ensure reasonable minimum set-backs from
sidewalks/streets and adjacent property lines and buildings.

ANNUAL OPERATION AND MAINTENANCE COSTS

The estimated annual O&M costs for underground water storage reservoirs and
raw water intakes and pump stations are included in the estimated annual O&M
cost curves for each of the four types of water treatment plants con
sidered.

Since reinforced concrete. elevated water storage tanks normally require
little maintenance and repair, if properly constructed, the estimated
annual O&M costs consist primarily of labor, chlorine, equipment, and
materials for periodic (annual) cleaning and disinfection. Other main
tenance involves taking care of the grounds at the tank site and routine
maintenance of the altitude valve and appurtenances.

WASTEWATER TREATMENT PLANTS,
WASTEWATER UNIT TREATMENT PROCESSES,

AND
WASTEWATER PVMP STATIONS

BASE CONSTRUCTION COSTS

Base construction cost curves for foreign and local components in 1984 usn
and LE, respectively, were developed for the following types of wastewater
treatment plants:

- Trickling Filter
- Waste Stabilization Pond

These were considered to be the most cost-effective and simplest to operate
and maintain of the types available. Their cost-effectiveness includes
lowest construction and annual O&H costs. Both treatment plant processes
are ideally suited to the favorable year-round weather conditions in Egypt
in the vicinity of the three provincial cities.

Preliminary designs were prepared for three different capacity plants of
each type and curves of "best-fit" were drawn through the plotted points on
log-log graph paper. The waste stabilization ponds are the more cost
effective of the two type plants in those instances where they can be
located on desert land in relative close proximity to their service areas.
Where desert sites are at substantial distances, trickling filter plants
were found more cost-effective, even when located on more expensive agri
cultural land. This is because of the smaller land areas require to acco
modate trickling filter plants of identical capacities, and the avoidance
of additional lengthy and expensive force mains and costly wastewater pump
stations, especially of greater total dynamic heads.
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Each of the three provincial cities currently has a trickling filters plant
with trickling filters of adequate capacity (when operated as high rate) to
meet year 2000 needs. Therefore, it was found to be most cost-effective to
rehabilitate, upgrade, and expand these existing plants,

To do so, however, will require the installation of certain additional unit
treatment processes such as primary sedimentation tanks, final clarifiers,
chlorination facilities, etc. Consequently, separate cost curves were deve
loped for each of the unit treatment processes comprising typical trickling
filter plants in Egypt. When the construction costs from the individual
unit treatment process cost curves are combined for a specific treatment
plant capacity, a total construction cost is obtained for a trickling
filter plant of that capacity.

The base construction cost curve for the waste stabilization ponds was deve
loped for volume in m3 , rather than capacity in ips. This was done to pro
vide flexibility in use of the curve for achieving variable fecal coliform
effluent design standards. For purposes of the PCD Project, two alternative
fecal coliform effluent design standards were chosen as follows:

Standard

Method of Effluent
Reuse/ Criteria

Irrigation of trees, cotton, and
other non-edible crops

Discharge to receiving agricultural
drain

BOD
mg/l

60

25

Fecal
Coliforms
No. / 100 ml (l)

50,000

5,000

(1) These concentrations should not be exceeded in 80% of the samples
tested.

For the raw wastewater design flow and chemical/bacteriological charac
teristics involved in each city, the waste stabilization pond design volume
required for either or each set of effluent design standards was calculated
using the methodology outlined in the World Bank manual for waste stabili
zation ponds authored by J.P. Arthur and entitled IINotes on the Design and
Operation of Waste Stabilization Ponds in Warm Climates of Developing
Countries ll

, World Bank Technical Paper Number 7, Washington, DC, USA, 1983.

Three preliminary designs at three different capacities were completed and
the construction costs were estimated for each to develop the base
construction cost curves for each of two types of wastewater pump stations
considered for installation in the three provincial cities under the PCD
Project as follows:

Conventional wet well/dry well
Submersible
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For smaller size-range requirements up to 50-Ips capacity, submersible
wastewater pump stations are generally the more cost-effective, especially
when motor horsepower requirements are 50 hp or less. For wastewater flows
in excess of 50 Ips, and especially 50 hp, the conventional dry well/wet
well type are the most cost-effective. Because of the relative flat terrain
in each of the three provincial cities, the dividing line between selection
of the two types of pump stations became 50 Ips for Master Planning purposes
as, generally, the horsepower requirements up to 50-Ips capacity were esti
mated to be 50 hp or less.

The base construction cost curves for each of the two types of wastewater
pump stations were developed for "firm pumping capacity" defined as follows:

Firm Pumping Capacity (Ips) = 1.5 x Av. Daily Wastewater Flow (Ips)

The base construction cost curves for the wastewater pump stations were
also based on the following:

Both type wastewater pump stations contain three installed pumping
units with any two equalling firm pumping capacity and with a third
unit as a 50% standby plus a fourth unit in storage as a spare.

All pump stations to be equipped with manually-operated bar screens.

Conventional wet well/dry well pump stations include standby diesel
generators.

Up to 5-year supply of appropriate spare parts.

The foregoing is consistent with the intent of,
compliance with, the design criteria of the
Potable Water and Sanitary Drainage (NOPWASD).
for the number of pumping units to be provided
is as follows:

but not necessarily in full
National Organization for

The NOPWASD design criteria
in wastewater pump stations

Total No. of Pumping Units No. of Operating Units
+ No. of Standby Units
+ No. of Units in Maintenance & Repair

Standard procedure in the U.S. and other countries, of course, is to provide
at least one installed standby pumping unit. In addition, a supply of
spare parts is provided to facilitate and expedite repairs.

However, to install one or more additional pumps for use when one or more
of the operating pump units is in "maintenance and repair" is extremely
costly, and is believed unnecessary, even in a developing country such as
Egypt where pumps, motors, and spare parts must be imported and are in
short supply. The installation of one or more pumping units involves, not
only the cost of the pumping unit itself, but also the substantially greater
cost of the civil works and electrical work associated with the pump sta
tions. That is, the pump stations must be made substantially larger in
size.

To deal with the importing necessity and shortage of spare parts condition
in Egypt, it is proposed that technical design specifications for tender
documents not only require provision of spare parts, but also a spare
pumping unit. The pumping unit would be placed in storage, rather than
installed in the pump station. This was concluded as a more cost-effective
solution to the problem and the base construction cost curves for both
types of wastewater pump stations were developed on this basis.
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LAND REQUIREMENTS

For each of the three preliminary designs for each type of wastewater
treatment plant and pump station, site dimensions and land area requirements
were determined and land requirement curves were drawn.

Land area requirements were not estimated for the various wastewater unit
treatment processes. Whenever unit treatment processes are required for
installation, they are added to upgrade or expand existing wastewater
treatment plants located on existing sites already owned by the cities.
Therefore, no site acquisitions or land area requirement curves are
needed for unit treatment processes.

ANNUAL OPERATION AND MAINTENANCE COSTS

Estimated annual O&M cost curves were developed in 1984 LE for both total
and a breakdown of major standard costs categories for each type of
wastewater treatment plant, unit treatment process, and pump station. The
estimates were based on known proper O&f-l practices and procedures. That
is, the estimates were based on what the three provincial cities should be
doing to adequately operate and maintain their wastewater treatment plants
and pump stations, not on what they are currently actually doing in this
regard.

Some assistance is developing these estimates was obtained through inter
views with personnel of the City of Alexandria Wastewater Department. Unit
costs for items such as labor took into account current salaries being paid
to O&M personnel in the provincial cities.

Information on annual O&M costs for waste stabilization ponds was obtained
from the previously-mentioned World Bank manual and adjusted for inflation
and conditions in Egypt in the provincial cities.

SEWER LINES, FORCE MAINS,
AND

SEWER MANHOLES

BASE CONSTRUCTION COSTS

The following two types of pipe for the indicated size ranges were deter
mined most suitable, available, and cost-effective for installation in the
three provincial cities under the PCD Project for use as force mains:

Type Pipe

Grey Cast Iron
Ductile Iron

Base construction cost curves for both
on recent bids from reputable Egyptian
three sizes of each type of pipe.

Size Range
mm

150-300
350-1,000

types of pipe were developed based
construction contractors for up to

Force main cost estimates were based on minimum ~over of 1.0 m to pipe
crown.
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Similarily, the following four types of pipe for the indicated size ranges
were determined to be most suitable, available, and cost-effective for
installation in the three cities to complete and/or extend their respective
wastewater collection systems:

pvC
VC
RC
PCCP

Type Pipe

PVC
VC
RC
PCCP

- polyvinylchloride
- vitrified clay
- reinforced concrete
- prestressed concrete pipe

Size Range
mm

175-300
350

400-700
800-1,200

All sewer line base construction cost curves were developed for an average
depth to invert of 3.0 m and recognize the requirement for the minimum 1.0 m
cover for the most upgrade ends of terminal sewer laterals.

The elements considered in developing the unit cost curves for both force
mains and sewer lines included the unit cost of each of the following:

1. Minimum cover and total trench excavation depth.

2. Average depth to ground water table and trench dewatering.

3. Pipe diameter and unit purchase cost for each type and size.

4. Pipe loading, unloading, and transportation.

5. Sheeting (consumed), bedding using selected material, backfilling, and
compacting.

6. Installation, adjustement, jointing of pipe, and testing.

7. Removal of surplus excavation material, pipe cleaning, site clearing,
and percentage of pipe damaged.

8. For force mains, only, valves and fittings.

9. Contractor overhead and profit @ 15%.

10. No rock excavation was assumed.

11. Other related factors affecting the construction cost such as soil sta
bilization.
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Estimated base construction cost curves were developed for sewer manholes
of the following five types for the various manhole depth and sewer size
ranges indicated:

A
B
C
D
E

Depth Sewer Size
m rom

up to 1.2 ...c: 375
1.2 to 2.5 -:;' 375
2.5 to 3.5 -< 375
3.6 to 7.0 ~. 375 to <' 600
4.0 to 7.0 > 600

The following apply to the above-mentioned base construction cost curves
for sewer manholes:

1. All manhole types are circular except Type E which is 1.5-m square.

2. Internal diameters of Types A, B, C, & Dare 0.6, 1.0, 1.2, & 1.2,
respectively, and all have cast iron covers of 0.60 m in diameter.

3. All manhole walls are poured-in-place concrete except the upper slab of
Type E is reinforced concrete with cast iron cover weighing 350 kg and
diameter 0.76 m.

The additional elements considered in developing the manhole cost curves
included the following:

1. Depth to manhole invert.

2. Diameter of manhole & access.

3. Thickness of manhole walls & foundation.

4. Excavation,
carpentry,
slopes.

sheeting (consumed), dewatering, installation of sub-base,
installation of concrete, and shaping manhole bottom &

5. Cost of cast iron steps and cover and their installation.

6. Grouting of sub-base, backfilling, and surplus removal.

7. Other related factors affecting the cost of manhole installation.

Recent bids from reputable Egyptian contractors were used as a basis for
estimating the base construction costs for force mains, sewer lines, and
sewer manholes. Adjustments were made, as necessary, for inflation to 1984
USD and LE.
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ANNUAL OPERATION AND MAINTENANCE COSTS

Since force mains are pressure pipes similar to water mains, the annual O&M
cost curves developed for water lines can be applied to estimate annual O&M
costs for force mains.

Annual O&M cost curves were developed for two size ranges of sewer lines,
namely, 150 to 300 mm and 375 to 600 mm. The cost estimates took into
accoant labor, equipment, fuel, and maintenance. Each curve was developed
for three separate total lengths of pipe within the foregoing indicated
size ranges.

Some assistance is developing these estimates was obtained through inter
views with personnel of the City of Alexandria Wastewater Department. Unit
costs for items such as labor took into account current salaries being paid
to O&M personnel in the provincial cities.

Manhole annual O&M cos ts are included in the sewer line annual O&M cos t
curves.

LAND, FIRE HYDRANTS,
AND

WATER AND SEWER SERVICE CONNECTIONS

The following unit costs were estimated for the indicated items:

WATER

Item

Fire Hydrant

Water Service Connections

With Wall-Mounted Meter
Without Wall-Mounted Meter

WASTEWATER

Sewer Service Connection

Estimated
Unit Cost

LE

450 ea

150 ea
100 ea

150 ea

The unit costs for fire hydrants were based on recent construction bids on
PCD sub-projects.

Water and sewer service connection unit cost estimates were based on infor
mation provided by the cities on actual charges being made to property
owners for their provision and installation by the cities.
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Unit costs for land acquisition by type were obtained from city personnel
through the PCD Project Resident Advisors and are summarized below:

Type Land

Urban
Agricultural
Desert

CONSTRUCTION CONTINGENCIES,
ENGINEERING, AND CAPITAL COSTS

Estimated
Unit Cost
LE/hectare

50,000
20,000

5,000

Base construction costs were increased by 15% to allow for contingencies
during construction to obtain "estimated total construction costs".
Engineering design and construction surveillance costs were estimated at
15% of estimated total construction cost. An additional 3% of total
construction cost was included for construction management. This was done
in view of USAID's preference to package all of the complex or major pro
jects (such as water treatment plants and wastewater pump stations) into a
major, single design/construct contract.

Additional engineering costs for special services, such as leak detection
surveys, infiltration studies, preparation of O&M manuals, and provision of
"on-the-job" O&M training in the newly constructed water and wastewater
facilities, were estimated on an individual basis.

The estimated costs for construction contingencies, engineering design and
construction surveillance, construction management, and additional engi
neering services were combined to estimate total capital costs in 1984 USD.
Subtotals were also developed for the foreign and local components of the
total capital costs in 1984 USD and LE, respectively.

The 1984 USD and LE foreign and local component capital cost estimates
were then escalated to projected mid-year construction for each of the five
stages comprising the Master Plan Implementation Program. To accomplish
this, an implementation schedule was developed for each of the five stages
based on what was possible, but not necessarily probable, assuming that each
implementation stage would be funded out of five-consecutive fiscal years.
That is, the five stages were each lagged one year from the previous stage.
The following mid-year construction was thus estimated for each of the five
stages:

Stage

1
2
3
4
5

-12-

Mid-Year
Construction

1987
1988
1989
1990
1991



Also considered was the minimum year by which the facilities in each stage
were needed. All the facilities in Stages 1 through 4 were estimated to be
needed by or before 1990. As can be noted from above, the mid-year
construction for the first four stages could not be lagged more than one
year as the fourth stage will be completed, as it is, a year or more later
than needed or desired. Stage 5 could be, and probably will be, lagged for
a longer period, but this will further escalate the costs due to inflation.

Annual escalation was performed in accordance with the guidance received
from USAID and contained in its document entitled "Contingency Allowances
in Project Cost Estimates - August 1984". The resulting escalation factors
corresponding to the mid-year construction of each of the five stages were
determined as indicated below for the foreign and local components:

.~

Escalation Factor
Mid-Year

Stage Construction Local Foreign

1 1987 1.43013 1.28315
2 1988 1.60174 1.39863
3 1989 1.79395 1.50353
4 1990 2.00923 1.62381
5 1991 2.25032 1.75372

These escalation factors represent average projected inflation rates of
about 8.5% for foreign and about 12.5% for local capital costs. The com
bined effective inflation rate lies between these two values and average
around 10%, depending on the mix of foreign and local components associated
with each individual implementation project. In the cases of water and
sewer line design/construction projects, the escalation assumes the higher
12.5% average annual escalation because the local components for such pro
jects are either 100% or dominantly local.

COST AND LAND REQUIREHENT CURVES

The base construction cost, land requirements, and annual O&M cost curves
for water facilities are included in Appendix A, pp. A-I to A-17, and those
for wastewater facilities are included in Appendix B, pp. B-1 to B-19.

-13-
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FIR.M PUMP\NG CAPACITY IN (P$

NOTE :-
-I) FIRM PUMPING CAPAC/Tj == PEAl< DAY WATEi DEMAND .=1.2Sx AV~ mlLY WATER DEMAND.

QI PUMP gTATION~ CDNTAIf.J 6 INSTALLED UNITS WITH AWY 4 EtilJALUN6 FIRM PUMPING
CAPt'C.,TY &' lHE REMAtNINln 2 EACU gERVUJli AS 25 % STANDBYS.
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ESTlMt\TED lAJD REQUIR£MENT,S

REINFOR.CE.D CONCR.f:,£
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Er:rTtMATED ANNUAL (J>£RATIOII AAD MAINTENANCe COSTS
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PEAK DAY CAf¥\CIT.Y IN LPS

No1£ :-

1) COSTS l3AS£D ON -lITtLlZATION F"ACTOR Of="" 7D % OF Pt=AK.. ~y DES/GAl C'APA:.IT.Y
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EST/MATER ANNUAL OPERATION AND Ml\INTEMNCE COST

£LOW SAND WA1£R. Flll"RATION PLANTS

-19B4
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NOTE :-

PEAl< [)t\'! CAPACITY IN LPS

--1) COSTS ARE BA~E.D ON UTILIZATION FKTOR. OF 70% of PEAK Ql\Y DESIGN CAPACITY.

2) INCLUDES PERIODIC f(EPLACfEMENT of FILT~£. MATE'~'AL-.
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-ESTIMATED ANNUAL OPERATION AND M~INT£NANCE COSTS

DUAL MfDJA ,HIGJ-J RAT£' DIReCT FILTRArlON

WATER TR[A1M[NT PLl\rJTS
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NOTE~

1) COSTS BASED OW UT\Ll'Z.ATlON rl\CTOR or 70% or peAK DAY DfSIGNc.tS)t."c\,,,,.
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ESTIMATED ANNUAL OPERJ\,'ON 8(" MJ.\\NTENANCE CCST 5

WATER LINES

(W/TH2 %PIPE STOCK)
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ESTIMATED ANNUAL OPERA110W AND MAINTENANCE COSTS

WATER LINES

(WIT~OlJT PIPE STOC K. )
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FOR
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ESTIMATED BASE COU5TRUCTlo1J COST
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ESTIMATED B4SE CONSTRUCTION CO£T

PRlMAR.Y WASTEWATER TREATMEUT

1984

1 2 ~ 4 5 6 7 B 9 10 2 3 4 5 6 7 e 9 1

AVERAGlE DAILY WASTEWATER FLOW IN M~/ OAt 'J.. 10
3

NOTE :-
-1) INClUDE~ PRELIMINARY TRfATMENT IN TI-IE FORM of SCftEENINGJ AUD GRIT

REMOVAL AUD SW061= PUMPIIJCi _

2' DOES NOT INCLUDE CI-ILD~HJ~TlON fPC.ILlTIES AtVO ~LUOOE ORYIN6 BEDS_
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EST/MAT£O BASE COA)STRU(T/ON COST

SIIJGLE - STAG.E. HIGH RATE TRICKL\rJGr FILTE RS
Iq84

AVERA.Gf DAILV WAsrrCJATER FlOlJ II\J 'rf//~ x'o~

NOTE:
INCLUDeS TF EfFLUENT RECIRCUl~TION SYSTEM (PIPIAJG l\ PUMPIAlG) To TRI('KLlIJ(;

fiLTERS AND PRIMARY 5EO'Mc~T)4rloAJ TANkS fOR. RCCIRcul..,.:noN RATIO OF 1.0.
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EST/MA1ED 84S£ LbNSTR.UCTION COST

\A/A5TEWAT£R FINAL CLARiFIERS

1984

AVERAGE DAILY WASTEWATER. FLOW I~ M
3

/ DAY )( -iO 4-

NOTE :-
-41 INCLUDE~ CLUOOE. PUMPltJG
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ESTIMATED BASE CONSTR.UCTION COgT

SLUDGE PR.YiNG BED£
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E5TIf'1AfED BACJ: CONSTRUCTION crbT

WASTEWATER CHLORfNATION FACILITIES

1984

NOTl: :-

AVERAGE DAILY WASrWATER PLOW 1M
3 3

M I [)l\)' XiO

...f) INCLUDES CI-lLOR.fNE CONTAIT TANKe;) CHLORINATORS, AND CHLORINE BUILDINa

2) CJ-/lORIt-JE COtVTACT "TIME =30 MIN. AT AV. DAILY WASTfWAT~R FLoW.
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[5TJMATED BASE CONSTRUCTlorJ COST

WASTEWATER PU~iP STAnOtJs

w£r WElLl DRY WELL & 5UBHERSICL£
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10 5 6 7 B 9 100 5 6 7 8 9 1000 5678910

FIRH puMPING CAPACITY IN LPS
NOTE:

f) FIRM PIIHPJIJQ CAPACITV: 1-5 X AV. DAIL'IWASTE'WATER FLOW.

2) 80TH TYf>£ PUMP STATIOIJS (oAlTAlN 3 INSTALLED WJITS c.JITH ANY 2 ("QUALLIAJG FIRHP{JHP/~Gt CAPAtIT'f &' WITU

ATHIRD UNIT AS A 50 7. STA~08Y PLUS A f<1/ifff £lAllr IIJ STORA&E AS It. S.~"R~ .
3) ALL p.s. £QU'PPF:owlTll MMJU!ULV· CLENJE'D tsAR SCRE.ENS.

4) SUB"'I;~SIBlE r..s.. '~ClUOk. 2 <;l'~oBY Pq'?-r1\5LE J)IE'SI;L PlfMPS.

S}. WET t.Jt;u-/DF:I fvE=U P.S. INCLUOE STMJDBY DIES6L-GrfAJ€RI\ToR.

B-8



'..

,

rSTlMAT£:D BASE CONSTRUCTION COST

FORet 11AttJS

1'184-

PIPE DIAMETER IN lnln

B-9



ESTIMATED BASE CONSTRUCTION mST

SEWEll LINES
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0\

~, ,; , R 9 107 8 9 10,0005 65 6 7 8 9 1\:',00

PIPE DIAMETER IN MM

, NOTE:-
-f) NO FOREIUN COMPOf.JENT FOR. SEWER. LlN~£'

2) Al.l CIJ~V.ES. FOR... A\JfRAGE DEPTJ.I TO INVERT of 3,0 M
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E5TlfviATED BASE ('ON3TNUCnot'J CO';-I

SEWER MAt'JHOL ES
198/10

i,
,I

I
I
I '

:[:': 'I
!~ I
I :; I' ~
:

I
s

: I
. I

3 4

DEPTII TO INVERr IN ME rrRs

10000
9

8

1000
<)

l,.j
-.I

~

....
~
~
0
Q
~
0
V

-J

~
<;::)
......

Cl
100LU

~
9

~
;::::
V'I
'-tJ

NOTf;

1) ALL MANHOLE TYPE'S ARE: CIRCULAR [XCEPT TYPE E' WHiCH IS SQUARE (/.5111 X/.5m)

.1) INTERNAL DIAMUERS OF TYP["S A.B.c' & 0 ARE 0.6. 1.0,1.2,& 1.2. f([SPE"CTl\l£LY,c~(f-IA'Jf

CI COVE'R~ OF' DIA. 0.6(} 1)).

3} ALL WAtLS ARE POUI?£D-IJJ-PLAC£ PLAltJ CO"lcRETE .£XC-£PT TH£ UPPf.R SLAB OF"TYPf C IS

R£IP-lF"ORcED CONCRETE WITH cr CDV£R loJEIGI-\I~1;. 350 K~ /3( OIA- .0.76 m·
4} NO F"QREIaN COHPONOJT.

B-ll
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[STlMATED LAND REQU\REMENTS

WASTE STA'B\L\ZATlON PoNDS
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£STlrlATED LAAID RfQ""REfftetJTS

SINGLE-'iTA&t) HIGH RATE TR.ICKLING, -FILTER
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ESTIMATED ANNUAL OPERATION l:< MAINTENANCE COSTS

SINGLE-STAGE" HIGH RATE TRtCI<L1NG fiLTER

WASTEWATER TREATMENT PLANTS

A\J. D~\\LY WASTEWATER FLOW \N 'In 3/ dD8 X 'O~

NOTE~

SAME CURVE IS uSED TO SEPARATELY OBTAIN ANNUAL D & M POWER COST

& ANNUAL 0 &"M t:QuIPMENT ~ MISCEllAl'JfOUS COST.

B-16

)



E5T1f1L1.TED ANNUl\L OPERAllON AND M4INrE~NCE C~TS

SUBMERSIBLE AND CONVE~n'ONAl DRY' WELLI WET WELL

WASTEWATER. PUMP STATIONS

1994

1: ; ;: i l'; ;:'~I:::; t ;1 ': :'; ': :::+;':, : I: I::: : I!': I;:: :':i ;;'::'~:~7 -;-f7++
7 I I r ,I! t iii J It "i i Ij, ' i'! I I, !II . r 1111 III i Iii: !ii' I" .",

j I + ! II Iii II : 1. , Iii I j i" I " i Iif 1\ nI:' i I;;' i, ; ;

. ;

t./.III !I'I. 1,·; il~ i!ill'··ljlllil, I 'I 11'.'1'1' 1I, . I l.l.I!'llli! ~ I Ill" Jmi J! !"ll
iI

, I' i '1

1

' ,ii' .,I I 1,JI t II j I III I Ii II !l I! !II! ii! i " j' :

fflljill 11'1' I '1. 1

1
rIll 'I! Ill. II~II' ,- r I TIT.' r1,'ll'il' Il r ,lrrr11 r 1t\· II,tt

l

mt.I.I.t·-I.t.. :rr.!:·[ ·:iT;·t t
.. 'I 1 I!I' 'I i I I I' I I r , I I ,. I ' "...' II III II': Iii' .,,1, :, I '
I . !I:, ,! I,; I ,I i, i I . i II II I I, I I, i , ! ,11 ;il! ; i! i iii:::; j :

'~:'"1i1Ji1,lil!'III"j" I" I! '1,1 !I·II' 1 mIi l'IIIIIIIIIJj .IJl1 1 1':'1.'[ til !Itlli Ii!! 1,'1 11) l!:~. ;!1'1 .I I I Ii, " . Iii, tit 1 I ,.; i : I: i ,t ii, i,' I

t:!~r··.··l·U !·,·,TIH ~. 'I I·'.! I I. ~1'!IJ!I.ui. 11.1/!1.1 ! I I! ..... r ! I !!!i,ilii i~:: !~;:)~ ! ,: ; i
::=....!...:+..,... lr1jH.··j'.II'/·:'. t,.l,·... ~! -1~'-' t~· -t·~·llii11·h 1 m++11111 "j' I :t·'IIT,!·! 11l'i :l/l ii-:i'i;1iT-j-;"

, '1 ! III 'I f 1 ;/1' . i Till! ::,: : j i! I t ~: ':,; I : :

·~ffit·:-L··;l;! tlill '!, IIit" {.,_.\. 1 . \ I :. I' ":>:.: lijl"jil :1~1 iili ;::; ;: 'j' : : ;_~_.:'., ..; tlll,l .' 11[_,_ ..... .t ... , ... ijIf ..~ ''''H'''''' ·"::.~F ..:i_II

.
..', . t•..... '. .!. il .. 1, jl j! .! ,I! I 11.. II, ',II I. . 1- - . I I I I 'j I ii, I I ~ )I~ 11 ! I mni !Tl.TIT l.r: :':: T : 1"r

I 'I t I' I "oi '. i ·1 ~~YII'!" I, :iU:ll; Ii:: ::::0:0: : : i

2 H.:.H~f-+__+-IfH-l++:j++\++jl rH.!1++:i*JI-H!f~++-h~jj++', +++1+
1

1+1-
1

++++H-I++H-t-1--J;~.ihIr~-H-~,bii''''t,-l~:+tj II. . ~"ell ~~~i 11 111 iii!Uti: i " : iii
t,1 ! fIIIIIIIIJ,III') !1",-I'III-1" ~ '~!II"llir' fl ,,~t II·.·:~"'-·I:·I·JI;. lll:,i! ;iITrr;.·;·:T:~··f. 'f, i,

tll,l,i l 11,111 II I,i! ill]' 111,'
i
,! II" I " ,'it! j;iL i'l'li tj:~:;! ! 1 i.II ' '! i, ~ Ii., :1' :.' '. .. !

10 . , , ! t IIIII I !lll I I I I II' I,ll! ! ! I! :/.., !i11 "j: 'ii ,:" ,,:~,..;..,+-4~
9 t I II :,I ! I ! "iii' r I Ii:i 'iii I 1;.1, I!' : i!' i:;: : Ii'. 'i I· :,:, :

: I ii, !,ti Ii I!.'I i, ~: ,II!!Il l !! !i II I I ; Iii I i .~~y ! I I, i! ,:" ! I I: I'!~ '~-'f--Oi-+-+-+-i
II II! 1f I I I II I IQPYf I!! i1!! il ll 111~~:r;.! : , '

I , j II" if • I I " !J ! I !I! II! '1'1 Iii; " , ". , -....'~--i!,i i Iii. I; Ii' I 'j! \i !!! ' l-r ' I I " .IJ: I'" I' , .. " ,

~~~~~~~~~~~~~~~~~~I'~'~'ffi+~I~,~~,~.4~14~1~1~~.t.~~~~ ~~~: of ;;:: ::~~'~ ; ,:

'f
llil!I.III!'11 .. I:, ,,11

1
,.1 ',I,Ii,. I, I • ·r:W ' ,fll h ! r'l' I:"" I T, :'[i: li!~ !11i I:', '::'II . ;! I I d! i I Ii, I ,!i I I! 'I i ,,,. 10\' ! Ii;, .., .

1~ I j 1 i! ~! 'I" ! '" : I .1 1 I II ! I 1./ II It i '! • I'· i I ! IIt I; I ; I ,; ,;:. .".

8 ,I; II If It· t I ,. i I :il 1 II, I' 'jl I! !. ! '1'1 II tI 'll! i' i I : I"~

7 'Ii I, [f!ili I[ ,il I II I II ,I!i ,jd l I I l!ljt '1i1i!:! ;1" ,; .';'

iii l dllili!! ;11;li:, ij.l IJd, II 1ll,ilill;i i I Iliiii!:dtil:;;::;',:;

.-tILI Il!l Illl]!I! .I!!l II! i ! I! j'" rn- 111 II !I!ill I i I! il!! Ill! iii! !!l~ :~~: i!!!

r:jillil il'lllli : i rli! 1\~~~1 r iii III It I IIi I I i Iii! il:j ilii iii! i 1!: ::::

ClIO-

•

11 Ii I! II 111111\ Iii [ i II!! 1 !! II I~ ~ jlll !II i!, I 1III ,III I I I I I " III iI!! iii i !iii !! ~; ·" :
~·tilii_~_ 'r'l,: pII'~ I!l!, !llt'! ,I il~ m!Iii WI: - .. L, I ; .. "'1-1.1,..~~~i fl' ~f~~iIUJ)~!rit.!+j'. ~I!H!'.i -i+I-~. ) jl"'+"~ "jIJ~11J1· ,1 M!!, q .~; ~~.) ::t.: ;,;~.:j,.j ,~ '~:'.
I . I . Iii 'ji i I !: nil. i ; I I I: ~8fti: II I I I! ' I II iii' i' : i :; .;::::: ;2 ". I!,: ".! I1I1 ! ii, i' ! II, ,;. II" I! I ! Ii, " ' I • '! ,I i I! !II, i !",.", ", ,

5 6 7 8 9 10 5 6 7 8 9 100 3 ~l 6 7 8 9 1000

r- SU8MERSIBLE-i 1--
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AV.TDH =40 M

NOTE:-
PEAl( WASTEWATER FLOW IN LPS

~) PEAl( WA~T~WATER. FLOW = 1.5 '1+. AV. DAILY
WASTBVAT ER FLOW
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E£TIMATED ANNUAL OPERATION AND MA'NTEMANCl: COSTS

S£WI=R LINtS

( DtAMETER 37'5 MM ,0 600 MM )
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