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CAIRO SEWERAGE I1
PROJECT PAPER

SUMMARY AND RECQMMENDATIONS

Government of the Arab Republic of Egypt.

The Population of Cairo particularly on the

.. Nest Bank of the Nile

The Orgahiiation for the Execution of the
Greater Cairo Wastewater Project (CWO),

$700 million

To GCE entire amount as a Grant. To CWO,
$664 million amount as a loan.

The Project will finance:

(1) Equipment and construction costs, foreign
exchange and local currency for new
culverts, pumps stations and sewers in
the Giza, Pyramids and Nerthwest areas,
and for support of a household
connections program.

(2) Supervisory construction services.

(3) It will also provide for authorization of
participation in the constructicn of Abu
Rawash Treatment Plant with funding to be
established by Amendment ($1C0 - $150 M).

Improve, expand and assure proper management
of the wastewater collection and treatment
system on the West Bank of Cairo

Total project cost, both foreign exchange and
Local currency is $1,400 Million. AID will
finance foreign exchange and local currency
costs, up to $700 million under this
authorization.

Have been addressed in PP and 1982
Environmental Assessment.
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10. Grant Application: The GCE has reqguested AILC provide the
additional foreign exchange and a portion of
the local currency costs of this project.
The application is attached as Annex A.

11. Recommendation : Authorize a $700 million Grant to the GOE
urder the terms and conditions set forth in
the project authorization in Annex B.

12. USAID Project Committee: F.Zobrist, OD/UAD
K.Cook, DRPS/UAD
F.Breen, CON
B.Barrington, LEG
P.Crowe, DPPE/PAAD
J.Pollock, DKRPS/UAD

ID#0879D
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I. INTRODUCTION

1.01 The continuing crisis in the supply of potable water and
wastewater collection in Egypt in recent. years has evoked a response
in policy and funding allocations from both the Government of Egypt
ard United States Agency for International Development. The
Government of Egypt's current Five Year Plan ranks the provision of
water and sewerage services amorg the top priorities and calls for a
total investment of over LE 3 billion in the sector. The 1983-1988
Near East Bureau Strategy outlines regional development priorities
which rank intervention in the areas of urbanization, water scarcity
arnd utilization, and population and complementary health activities
- all of which have large water and wastewater components - at the
very top (see Annex D Excerpts from NE Bureau Strategy). The
culmination of this shared perception of the need for develcpment of
Egypt's ability to provide adequate water and sewerage services to
its citizens was the signing of a Memorandum of Understanding in
which USAID agreed to obligate $1.2 billion to the sector over a
five year period, subject to resolution of several crucial issues.
(See Annex A Memorandum of Understanding).

1.02 USAID has, to date, committed ($129 million) to the effort
to improve the Cairo sewerage system. The decision to provide
funding to this sector was predicated on the understanding that 1)
the provision of sewage systems adequate to protect the public
health is a basic prerequisite for develcpment and 2) U.S.
investment in the region would be such that a large-scale
rehabilitation and expansion program would prove attractive in the
long run to both USAID and the GCE.
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1.02.  Cairo Sewerage II is the continuation of Cairo Sewerage
(Project No. 263-0091) authorized in 1978 and amended in 198l. The
primary purpose of the original Cairo Sewerage Project was to
rehabilitate the existing system in order to reduce flooding, to
develop the necessary designs to expand the system on both the East
and West Banks, to upgrade the technical and management capabilities
of the organizations in charge of the construction and operation of
the system and to develop a program for unsewered areas.

1.04 Considerable progress on the project has been made in the
three years since the 198l amendment. Construction is underway on
the rehabilitation projects and the designs have been completed for
the East Bank tunnel program und initial construction contracts
tendered. Construction of the tunnel system will begin this

summer. Designs for the West Bank will be completed later this year
and construction can start in early 1285, provided the necessary
furds are made available by AID. Work in the areas of frequent
flooding is continuing, with local engineering firms designing the
secondary sewers necessary to increase capacity. (See Annex E
Current Status of Project No. 263-C091 for more detailed discussion.)

1.05 While the Cairo Sewerage project is moving steadily
forward, portions have not been without problems and set-backs.

Most of these, however, have been of the sort endemic to any
developing country- shortages of skilled manpower, unwieldy
government institutions, unfamiliarity with construction techniques
or technology- which have been exacerbated by the increased demands
placed on the system by the magnitude of the projects. The Cairo
Sewerage Project is undoubtedly one of the largest, if not the
largest, wastewater construction project undertaken in Egypt. Since
1981, three major design contracts have been negotiated with AMBRIC
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for the central and branch tunnels on the East Bank and the West
Bank collection and culvert system. 1In addition, ten construction
contracts, some in excess of $100 million, have been tendered. The
time demands on the (WO and Ministry staffs to review designs,
approve tender packages and awards and to enter into contracts are
formidable. This is in addition to the huge task of monitoring
current construction. On the whole, the Cairo Wastewater
Crganization has done a remarkable job considering the organization
was only established in 1961. This past work has been an excellent
training exercise for (WO for implementing the Cairo Sewerage 11
Project. With AMBRIC's management guidance, CWO will be able to
adequately take on this exparnded construction program.

1.06 Other elements of the project (i.e. training, management
advisory services and the unsewered areas program) have progressed.
AMBRIC is training GOSD/Cairo staff in pump station operation and
maintenance and in sewer cleaning. ODA is furnishing management
advisors to CWO and the unsewered areas amendment is under
negotiation. The progress in these areas is modest but nevertheless
important. Admittedly these programs are the most difficult because
they must accamplish fundamental changes in the way organizations in
Egypt operate. However the training emphasis will increase as
construction phases are completed. This is especially true with the

Zenein rehabilitation.

1.07 The initial phase of this project has given the Egyptian
implementing organizations, USAID and the contractors an opportunity
to determine specific areas in which GCE institutions require
develcpmental support, to begin to put in place physical
improvements which will allow for the introduction of new technical
skills, and to develop a framework for grappling with problems in a
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pragmatic and appropriate fashion. An effort has been made to use
the experience of the past six years to identify problems which
might arise during the implementation of Cairo Sewerage II ard to
address them specifically during project development. Components of
the original Cairo Sewerage Project which will require increased
attention over the next period of the project will be training,
institutional develocpment, and provision of improved sewerage
service to Cairo's unsewered areas.

1.08 In summary, however, the original Cairo Sewerage project is
moving ahead and has progressed to the point where funding for
expansion of the collection network and treatment facilities on the
West Bank is now necessary.



II. BACKGRCUND

2.01 Under a 1976 program instituted by the Government of the
Arab Republic of Egypt (GOE) to improve and expand its wastewater
facilities, a Master Plan for Cairo's Wastewater System was prepared
by a joint venture of two British engineering firms, Jchn Taylor &
Sons and Binnie & Partners (Taylor-Binnie). Work on the Master Plan
began in January 1977, and was completed in April 1978. (See Annex F
Cairo Wastewater Master Plan Summary) The foreign exchange cost of
this study was financed by the Arab Fund. The studies concluded
that, because of the tremendous backlog of work that had accumulated
over the previous 25 years, much of the city was not adequately
served nor did the existing system have sufficient capacity to
handle the wastes collected. Sewers were surcharged to the point
where sewage overflowed and ponded in many sections of the city.
Little of the waste collected was treated and large emergency canals
traversed the city to eventually empty into the agricultural drain
system. As a result, the system represented a serious health hazard
to the population. To correct the situation, Taylor-Binnie
recommended an investment program totalling $593 million (mid-1977
prices) for 30 top priority projects.

2.02 Because of funding shortfalls, the program was not
implemented. In January of 1978, the Deputy Prime Minister for
Economy/Finance requested immediate U.S. assistance in finanr ing the
rehabilitation, improvement and expansion of the Cairo wastewater
system. As an interim response, AID agreed to grant $500,000 for a
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pilot sewer cleaning and personnel training program. At the same
time, USAID concluded that Taylor-Einnie did not provide adequate
information in their study to proceed with a rehabilitation
program. USAID believed that rehabilitation could increase the
capacity of the existing system and reduce the incidence of
flooding. Furthermore, it was believed that much of the
rehabilitation work could proceed independently of system expansion
work and that there was no reason to postpone rehabilitation until
expansion took place in the late 1980's. Accordingly, in FY 1978,
USAID provided $25 million (under project 263-0091) as the first
step towards major rehabilitation of the existing system.

2.03 In mid-1978, the then British Ministry of Overseas
Development (OLCM) expressed interest in the project and considered
committing SO million Pounds Sterling to the project.- ODM's primary
interest was in funding the construction of a tunnel system for the
conveyance of sewage on-the East Bank of the Nile. ODM and USAID
nevertheless agreed that a joint venture of U.S. and U.K.
erngineering firms was the most effective means for continued joint
funding of work on the Cairo System. In April 1979, the General '
Organization for Sewerage and Sanitary Drainage (GOSSD) signed a
contract with a consortium of four firms: Camp, Dresser and McKee
(cCM), Black and Veatch International (BEVI), and Taylor-Binnie,
collectively known as AMBKRIC.

2.04 AMBKIC reviewed the original Taylor-Binnie studies and made
specific recommendations for major rehabilitation and new
construction projects. Rehabilitation costs for upgrading the
primary collection system and the Zenien Treatment Plant and for
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providing sewer cleaning and other equipment were estimatad at $105
million at current prices.l/ The costs of rehabilitating the
existing secordary collection system were estimated of $30 million
per year over ten years-g/ This investment would prevent the
surcharged corditions that result in flooding problems which
effected an estimated 30 percent of Cairo and additional flooding
that would occur in the future if nothing were done. Costs were
estimated at between $1.2 and $1.5 billion to expand collection
systems to unsewered areas, develop the central and branch tunnels
on the East Bank and new collection systems on the West Bank, and to
construct the necessary treatment plants. This expansion would
increase the sewered population from an estimated 5.7 million in
1980 to 13.6 million in 20003/ . 'These projects must necessarily
be undertaken to keep pace with water system expansion which is
expected to grow at six percent per year in the forseeable future.

2.05 In 1981, AID authorized an additional $104 million, which
bmugﬁt total AID funding for the Cairo Sewerage Project to $129
million. The funds were earmarked for rehabilitation construction,
the detailed designs for system expansion projects on both the East
and West Banks, work in unsewered areas, training and management
advisory services. (See Annex E). At the same time the British,
through the Export Credit Guarantee Department, loaned the GCE an
additional 100 million Sterling to finance a portion of the East
Bank tunnel element of the project.

1. Interim Development Plan fart I, Table 12.1, published June 1980.
2. AMBRIC position paper Cecember 22, 1980.
3. Interim Develcpment Plan Part II Main Report February 1981

Table 2.5.
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2.06 Since that time the detailed designs for the system
expansions on the East and West Banks have been nearing campletion.
Refer o Figure 2.1. Tenders for the tunnel work on the East Bank
have been received for 1) the Ameria Pump Station, the principal
punping facility rated at 1,000,000,000 cubic meters per day(first
stage), 2) the tunnel from Ameria to the Fostat section of central
Cairo and 3) for the culvert from Ameria to the urban boundary.
Construction is scheduled to start in the summer of 1984. The total
value of contracts tendered on the East Bank to date is
approximately Sterling 160 million and LE 250 million . An
estimated ¢0 million Sterling and LE 190 million will be required
for the balance of the culvert and pump station construction phase
of treatment on the East Bank. A schematic of the East Bank system
is presented in figure 2.2. Designs for the West Bank were begun in
January 1984, and will be completed by the end of this year.

2.07 In the summer of 1983, construction activity started on
both the East and West Bunks to rehabilitate 51 subsidiary pumping
stations and 39 air-driven ejector stations, to construct six new
stations and to install 20 km of force mains and gravity sewers.
The value of the Howard-Harbert-Sadelmi contract is $38 million and
LE 13 million. A second contract with Sadelmi (valued at $ 11.5
million and LE 5 million, has been awarded and construction should
commence soon on the rehabilitat*on of five major pump stations.
Figure 2.3 locates the pump stations and forcemains that a:e
currently being rehabilitated. Detailed designs to increase the
capacity of the sewer system in the flooding areas are currently
being undertaken by Egyptian consultants, with major construction
already underway. A total of nine projects.are expected to be
completed by the end of 1984. The total estimated cost of the work
in the flooding areas is LE 70 million ($84 million equivalent).
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2.08 Training is an integral part of the Cairo Sewerage Project
(0091) and will play an increasingly important role in the future as
physical improvements to the system come on line. The general
strategy of the training program is to protect USAID's considerable
investment by assuring that there is personnel familiar with
project-financed equipment and facilities. To date, training has
been aimed at sewer cleaners and the pump station operators and
mechanics who will be responsible for operating and maintaining the
facilities being upgraded under the Cairo Sewerage Project.
Training includes jet and bucket machine cleaning of sewers and
routine pump station operating and maintenance procedures. This
training will be expanded in the future as additional rehabilitated
pump stations and the Zenein treatment plant begin operation .

2.09 Internal management advisory services have been provided to
the Cairo Wastewater Organization by the Overseas Development
Agency. AMBRIC, however, has been their primary technical,
management and administrati\;e consultant, undertaking many of the
duties that CWO lacks the skills and staff to support directly. The
enphasis to date has been on the financial area, particularly in
assisting CWO in drawing up budget needs for its capital program and
in obtaining its requirements fram the various ministeries. Th2 ODA
advisors have also been involved in the development of the financial
terms in the East Bank tunnel construction tenders. A second set of
advisors has been providing (WO with technical assistance. ODA's
strategy is to place individual advisors on CWO's staff on an
incremental basis rather than to develop a large program involving

numerous individuals.
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2.10 A program in the unsewered areas is currently urder
negotiation between AMBRIC and CWO. This program will be a pilot
effort aimed at developing improved methods of collecting wastewater
from areas not served by the central collection system. A number of
different types of vehicles and pumps will be tested, as will the
use of large central vaults instead of individual household vaults,
ard improvements to existing vaults such as more accessible
manholes. The final part of the program will be to design and
construct dumping stations for the sewage. The present practice is
to dump the sewage in the most convenient place which is often an
irrigation canal. The unsewered areas activity is an important
erndeavor. Kesidential construction continues to expand and the
aveas needing sewer service outstrip the capacity of the GCE to
provide service. Thus no matter how rapidly the centralized
system expands, there will continue to be unsewered areas. A
continuing program to provide sewer services to these areas will be
necessary. The information gained under the Cairo Sewerage Project.
will possibly be used to develcp a more ambitious program under a
separate project when the pilot program is evaluated.
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Figure 2.1

Cairo Wastewater System
Year 2000 Develcpment Plan

Refer to Folded Insert
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III THE PROJECT

3.01 Cairo Sewerage II will provide the core funding for
oconstruction, design and ccnstruction management, and system
operations, maintenance, management and training activities on the
West Bank of the Nile. This funding will assure that a complete
system is in place, from household connections to final treatment
adequate for both effuent and sludge reuse. The project is a
continuation of the Cairo Sewerage Project. The analysis in the
1581 amendment to 0091 remains valid and that project paper is an
important and accurate resource document as well as the authorized

basis for continuing activity on the West Bank.

3.02 Although AID will finance both the foreign exchange and
local currency costs of construction, the GCE effort on the overall
Cairo Sewerage Project is significant and currently exceeds 700
million LE on the East Bank. Cn the West Bank project the GCE life
of project investment is expected to be approximately LE 495 million
($500 million).

3.03 The Cairo Sewerage II Project is necessary to significantly
expand the wastewater collection capacity on the West Eank of the
Nile and to increase treatment capacity. This will reduce present
flooding due to the undersized collection system and will permit
further expansiocn of the potable water system. The most direct
benefit, however, will ke to significantly increase the number of
people with access to direct sewer connections. It is estimated
that the total 1990 West Bank population of 2,462,000 people will
gain either improved or new service from these projects. Of the
estimated population, 1,641,000 will receive new service only as a
direct result of these projects. By 2020, the planning horizon for
the project, the West Bank Project will provide the capacity to
extend wastewater service to an additional 7,159,000 people.
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3.04 The design of the main collector and conduit systems to be
constructed under this project will be completed by the end of 1984,
with construction tendering soon thereafter as funds are available.
Furding needs are therefore immediate. Construction can be underway
by mid-1985. It is expected that construction supervision will be
done by the present design consultants, AMBRIC. Construction
supervision by the designer is standard in the American as well as
International Develcpment fields. This approach is based, in part,
on the fact that the designer has a legal responsibility for the
adequacy of his work. In order to undertake this he must play an
integral role during the construction process to assure that work is
accomplished as specified and that required changes and
modifications are compatible with the initial design effort. The
alternative of shifting to a new construction supervision team would
result in either absolving AMERIC of their design responsibility or
in duplicating supervision services with another consultant while
AMBRIC still played a role adequate to assure satisfactory
construction in accordance with their design. The first approach
would require a costly and complete review of all of AMBRIC's design
work by their replacement, while the second would result in a
duplication of staff at the site. Both approaches would be much
more costly, cause delays, and would be much more troublesame for
both CWO and USAID to manage. The GCE and the Mission have been
pleased with the quality of AMBRIC's work to date and for this
reason alone would be reluctant to change consultants at this time.
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3.05 Certain training and management advisory elements and work
in the unsewered areas will continue to be funded under project
0091. Funding is also available in that project to finance
construction in the flooding areas, principally by local
construction contractors. Large rehabilitation efforts at the
subsidiary and major pump stations and the construction of new
gravity sewers and force mains to service those stations is
continuing under 0091. (See Annex E Current Status of Project

No. 263-0091.)

3.06 The total additional funding required for the project is
approximately $1.4 billion dollars. An illustrative project budget
and an illustrative USAID obligation rate are shown on the following
tables 3.1 ard 3.2.
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Table 3.1

ILLUSTRATIVE PROJECT BUDGET
($ Million)

USAID

ITEM THIS PROJ 1985 AMEND. GCE OTHER DONOR
Giza Felief 42.0
Culverts 165.0
Pumping Stations 110.0
Northwest Collectors 137.0
Pyramid Collectors 75.0
Abu Rawash Treatment | 100.0 100.0
Northwest Laterals €0.0 115.0
Pyramid Laterals 55.0 300.0
Hookups 20.0 20.0
Mgt/Training 9.0 9.0
Constyuction Supervision 27.0 6.0 10.0
Drain Improvement 20.0
Lards/Easements 15.0
Electrical Distribution ‘ 15.0
Subtotals 700.0 115.0D 495.0 100.0

TOTAL PROJECT $1.4 Billion
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Table 3.2

ILLUSTRATIVE OBLIGATION BUDGET
($ Million)

ITEM FY 84 FY 85 FY 86 FY 87 FY 88 Total
Giza Relief 42.0 - - - - 42.0
Culverts 60.0 30.0 75.0 - - 165.0
Pumping Stations 40.0 70.0 - - - 110.0
Northwest Collectors -  93.0 44.0 - - 137.0
Pyramid Collectors - - - 75.0 - 75.0
Abu Rawash Treatment - - 60.0* 40.0* - 100.0*
Northwest Laterals - - 21.0 39.0 - 60.0
Pyramid Laterals - - - 30.0 25.0 55.0
Hookups - - - 12.0 8.0 20.0
Mgt/Training - - - - 18.0* 18.0%
Construction Supervision 8.0 7.0 - 4.0 14.0* 33.0*

TOTAL PROJECT

150.0 200.0 200.0 200.0

* Tentative levels to be defined in 1985 amendment

65.0 815.0
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Iv. TECHNICAL ANALYSIS

4.0] Cairo Sewerage II is a ccmprehensive program to collect
sewage from presently unsewered areas, to construct major conduits
to carry the sewage to treatment plants, to relieve overloaded
sewers, to construct one new treatment plant for proper treatment of
sewage, and to provide long~term management/operation/ maintenance

and training for the successful cperation of the system.

4.02 At the present time all of the sewered areas on the West
Bank discharge their effluent to the Zenein Treatment Plant. (There
are two other small plants at Nahya and at Abu Rawash which are not
operational.) Practically all the flow passes through the Giza
Pumping Station, which is severely overloaded and forms a bottleneck
in the event of a malfunction (such as that which resulted in
widespread flooding of sewage in 1982). The remaining unsewered
areas have a variety of ad hcc mechanisms for disposing of their
sewage, with all of it eventually getting into the drain system in a

raw state.

4.03 The two minor plants (Nahya and Abu Rawash) are not
cperational and no attempt is being made to place them in operating
condition as they are programmed to be abandoned when the new system
is in place. The Zenein Treatment Plant has scme design flaws which
are tc be-corrected by the rehabilitation project presently being
designed by AMERIC. This will be funded urder 0091. An IFB for the
rehabilitation will be advertised to U.S. firms in mid 1985, and
renovation is scheduled to be completed coincidentally with the
completion of the Giza Kkelief portion of Cairo Sewerage II. At the

present time the Zenein plant is neither maintained nor operated,



- 20 -

except to pass approximately two-thirds of the sewage through the
plant and bypass the remainder. Even if the present plant were
properly operated, it is only large enough to handle a small portion
of the existing West Bank effluent. When sludge is produced it can
be pumped to drying beds in the Abu Rawash area. However, it is
presently remixed with the plant effluent and pumped to a nearby
drain without the benefit of treatment. This desultcry operaticn
and maintenance of sewage treatment plants is common in Egyrt and is
the principal reason that expatriate supervision and responsibility
for operation and maintenance ic an integral part of the program
being prcposed in Cairo Sewerage II. '

4.04 The Giza Relief Project. The primary purpose of the Giza

Relief Project is to relieve extensive flooding proklems in the Giza
area as well as to allow future expansign of collection services in
the area. Once completed an estimated 666,000 pecple will receive
new or upgraded service by the year 1990. This project, which
includes scme 6.6 km of gravity sewers, collectors and force uains,
will be designed to allow flow from portions of Boulac El Dakrour,
South Giza and El Ahram to be diverted to Zenein from the presently
overloaded collector draining to the Giza Pumping Station and to
accept flow in the future from currently unsewered areas. A new
1400 to 2500 mm diameter precast concrete collector will be
installed northward along the Zomar Canal, starting about 500 m
south of the Pyramids koad. Flow from pumping stations at Abu
Horiera, which is being rehabilitated, and Studio Nahas, which will
ke constructed under the present Cairo Sewerage project, will be
carried by ductile iron force main to the collector. The main
collector will continue along the Zomar Canal to a point 700 m north
of Pyramids Foad, then west and north about 3200 m to the Zenein
Pumping Station which will be designed for an ultimate peak flow of
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394,000 cmd (cubic meters per day). Refer to Figure 4.1. The
pumping facility will be constructed to handle an initial peak flow
of 220,000 cmd through a screw type two stage station. The total
1lift will be about 12 meters and standby pumping capacity will be
provided. Flows will be treated at the Zenein Wastewater Treatment
Plant which will be rehabilitated under an existing contract to
accommodate 330,000 cmd. The liquid effluent from this plant will
be discharged into the Nahya Prain and the sludge will be pumped to
Abu Rawash. Refer to Figure 4.1.

4.05 The Northern Branch Project: The primary purposes of this

project is to provide for collection in what is now a major
unsewered area of Cairo and also provide major relief for overloaded
collectors presently taking sewage to Zenein via Giza. These
purposes are amplified by the fact that once sewerage is provided
the more important basic human need, clean water, can also be
provided. As is true in many areas in Cairo household water
connections are not encouraged until the sewage collectors are in
place. Once completed an estimated 1,568,000 pecple are expected to
be provided with new and upgraded sewer and water services by 1990.
These residents range from the affluent who are presently served by
overloaded sewers to the poorest who are not served. This project,
which includes some 37 km of gravity sewers and collectors, and 182
km of lateials will serve the presently unsewered developed area of
Enbaba and Urban Embaba Markaz and provide relief sewers in
Mohandessin, Awkaf, Dokki, Embaba and Boulac El Dakrour as well as
allow for expansion. Sewers and collectors in Embaba will be
designed fram 225 to 2500 mm in diameter, with a total length of 24
km. Included in this work will be the construction of manholes
which will permit individual house connections. Flows in the Emoaba
area will drain to the Embaba Pump Station which will lift the flow
to a main collector running south and then west to the new Boulac
Pump Station. A new 1800 mm collector will be designed to collect
all flows from the present Awkaf Pump Station in northern Agouza and
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convey it 4.3 km to Boulac. A new 1200 mm collector will be
designed to run from Mohandessin 2 km to the proposed Boulac
station to intercept flows and a new 1800 mm collector will ke
designed to run into Dokki to collect flows from the wastewater
system that will be cut off by the metro. Twelve pumping stations
will be taken out of service by the Northwest project in total. The
Embaba station will be designed and constructed for an ultimate peak
flow of 240,000 cnd. The Boulac Pumping Station will be designed
for an ultimate peak flow of 827,000 and and constxucted for an
initial peak flow of 432,000 cmd. The GCE plans to construct an
additional 375 km of laterals in adjacent developing areas that will
be served by the ccre system.

4.06 Flows from the proposed BEoulac Pumping Station will be
conveyed by gravity to Abu Rawash through 11.3 km of culvert. From
Boulac the wastewater will flow by gravity to the South Muheit
Pumping Station through 6000 m of culvert. The culvert will cross
the Muheit Canal and Lebbeni Drain prior to reaching the Scuth
Muheit Pumping Station. The culvert will extend some 2800 m from
the South Muheit Pumping Station to the Junction Pumping Station at
the junction point with the Pyramids culvert. The combined flows
will be conveyed through 2500 m of culvert to the Abu Rawash Plant.
kefer to Figure 4.1. Culverts, rectangular in cross section and
with dimensions of 3 m by 3.5 m, will be constructed of
cast-in-place concrete with tlue brick linina on the walls and a PVC
lining on the ceilings.

4.07 The Pyramids Project: This project, which is similar to

the Northwest projec will provide the Southwest area of Giza with
the opportunity for both sewer and water services, with an estimated
228,000 pecple expected to be served by 1990. This project

consists of approximately 39 km of interceptors, collectors and
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laterals to collect sewage from this presently unsewered area.

There will be one major pumping station which will discharge into
7.5 km of cast-in-place rectangular dual culverts with internal
dimensions of 2 meters by 2.6 meters each, making a cambined cross
section of 10.2 square meters. These culverts will be lined as
described abcve. The Pyramids Pumping Station will be designed to
handle an inital peak flow of 225,000 cmd, with expansion capability
to 685,000 amd. This major conduit joins with the Northern Branch
at the Junction Pumping Station and from there is pumped to the Abu
Rawash Pumping Station. Refer to Figure 4.l.

4.08 The major 'onduits in the West Bank project have been
designed as a gravii, f'ow system to allow for future expansion in
the areas adjacent to the conduits, and grades have been selected
for scouring velocities. The screw type pump stations included in
the system are designed for low lift high volume situations and
require less maintenance than do centrifugal pump stations.

4.09 At the present time there are no public sewers in the
general Pyramids area. Proposed for USAID funding are the
installation of 29 km of collectors and 135 km of laterals as well
as support for household hook-ups. The GOE has already issued
design instructions for an additional 320 km of laterals and 50 km
of collectors in the same service area. This additional work will

be constructed under local currency contracts.

4.10 All three of the collection projects - Giza Relief, the
Northern Branch and Pyramids - will rely on the provision of
household connections from household collection boxes to manholes as

the crucial link for assuring maximum utilization of the system and
the concamitant health and social benefits. Although there is an
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expressed willingness on the part of householders ‘o pay for
sewerage service and the GOE has made a provision for connecting the
very poor (see Section VIII, Health and Social Analysis) a mechanism
must be provided to assure both access to funds for those wishing to
obtain service and sufficient capacity on the part of C/GOSD or
another implementing body to provide connections in a timely

manner. The West Bank construction schedule however is such that
household connections to the collection system will not be feasible
for at least three years after the start of construction. During
this interim period USAID and CWO/C/GOSD will investigate means for
guaranteeing adequate arnd timely provision of house connections.
This may involve 1) establishing a program to extend C/GOSD
subsidies to include a larger portion of the poorest residents, 2)
creating a revolvirng fund within C/GOSD which will provide credit to
those unable to raise the necessary funds up-front, 3) utilizing the
Home Improvement Loan program currently in place with the Credit
Forcier Egyptien as part of the Housing and Community Upgrading for
Low Incame Egyptians/AID Grant 263~0066 (see Annex H for a
discussion of this project), 4) funding the construction of
household connections directly, with construction undertaken by an
Egyptian firm, possibly with American construction supervision.
Furds for investigation and support of these means for providing
household connections are included in the project paper budget.

4.11 The Abu Rawash Treatment Plant: The purpose of the 2bu
Rawash Treatment Plant is to adequately treat the wastes collected

as a result of this project (except for Giza Relief) for
agricultural reuse and/or for ultimate discharge back into the
Nile. Both sludge and effluent have value for agricultural
reclamation projects. Such treatment would be to levels necessary
to meet international standards and Egyptian law. The first stage
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works at the Abu Rawash Wastewater Treatment Plant (WWIP) will have
a design capacity of 425,000 cnd average flow (650,000 cmd peak
flow) and will receive wastewater from the Northwest and Pyramids
systems via the Junction Pumping Station through double 2 m by 3 m
cast in place culvert (12 sq meters total). Wastewater from the
inlet culvert will be lifted by a two stage screw pumping station,
screened by automatically raked curved bar screens, passed through
detritors for grit removal, then through an open flume measuring
device to the treatment works. The sewage will receive primary
treatment in circular radial flow primary settling tanks. Secondary
treatment will be accomplished in biofilters with plastic media,
followed by activated sludge aeration tanks and final settling
basins. The sludge will be treated in thickening tanks (gravity
sludge thickeners) and then pumped to sludge lagoons for drying.
The effluent from the secondary treatment process will be
chlorinated and pass into the Kom Barakat Drain or to land

reclamation sites.

4.12 In order to accept the proposed levels of effluent to be
discharged, a study will be conducted of the total drain system from
the Abu Rawash cutfall to the Nile River to determine if any
remedial construction or improvements are required to be undertaken
by the Government of Egypt. There is a project currently underway
to increase the capacity of the siphon under the Beheira canal by
50%. There are other flow restrictions in the drain and in general
the drain suffers from lack of maintenance (infrequent dredging)
which decreases its flow. A visual survey indicated that with only
the normal drain flows and the effluent from Zenein and the
unsewered areas the drain system is presently near capacity.
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4.13 The design of the Abu Rawash Treatment Plant is currently
underway with Japanese financing. The AMBRIC partner Camp Dresser
& McKee, is a key joint venture partner of the Japanese design team
as is the AMBRIC Egyptian local consultant BEGYCO .

4.14 The Minister of Develcpment and the President have both
asked USAID to camplete the West Bank sewerage works as a package,
specifically requesting that the fbu Rawash Treatment Plant be
included. As Abu Rawash is a critical element USAID has agreed to
include this work in the total West Bank concept. At the time of
the GCE's reguest a soft loan agreement had been reached with the
Japanese to fund the design, with the consulting team awaiting a
notice to proceed. In order to avoid further design delay USAID has
suggested that the design proceed with Japanese financing under the
supervision of AMBKRIC. This supervision would assure that USAID
design and construction requirements are included, in the event that
construction is wholly or in part funded by USAID. Costs of the
plant constructicn have not been firmly estimated, however they are
assumed to be in the range of $200 million.

4.15 The Japanese are most interested in funding the foreign
exchange component of this plant under their soft loan program.

They note that once they have funded the design of a project, they
have an unwritten commitment to fund the construction. The Japanese
AID prcgram to the GOE is large enough for them to easily meet the
estimated foreign exchange costs of this plant in any given year,
however probably not before late 1986 or early 1987 because of their
programming requirements. This timing is contingent upon having a
preliminary cost estimate by late 1984. The USAID interest in the
West Bank works is in assuring a camplete and viable system that
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cames together in a systematic manner. Our major goal of expediting
household hookups and maximizing clean water distribution can not be
met until Abu Rawash is functioning. The USAID goal is also to
obtain American visibility and credit for completing an entire
system for the people of Egypt. The first goal can only be met if
USAID agrees to fully support the construction of the Abu Rawash
plant as well as to assure its completion in a timely manner. The
latter visibility goal may be in conflict with the Japanese

interests.

4.16 At this time planning and cost data are inadequate to
include the detailed funding levels in this project paper. It
appears that the Japanese financing approach will not assure that
the Abu Fawash plant will be available to receive wastewater as the
Nortlwest and Pyramids projects came on line. The GOE will not be
able to meet this large loral cost component required under Japanese
financing in a timely marner nor will local contractors probably be
able to meet the tight construction schedules required..

4.17 At this time the concept of Abu Rawash as being an integral
part of the West Bank project is included for authorization only,
with construction details and funding levels to be provided by
amendment in early 185 as cost estimates and construction
approaches are further developed. Such inclusion would also be
considered as part of the $1.2 billion committment under the
Memorandum of Understanding. For informational background, the
following alternatives are currently under consideration:

(a) Full USAID funding

(b) Co-financing with the Japanese.

(c) Phasing the plant construction; i.e. USAID financing
primary works and Japanese financing secondary works.
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Full USAID financing would assure maximum viability however it runs
the risk of delaying household hook-ups by one to two years in the
event the US fund flow to the water and wastewater sector is

constrained.

4.18 Co-financing with the Japanese offers a certain amount of
leverage to the USAID committment as well as a high visibility
factar. More importantly this approach offers the opportunity to
maximize heokups at an earlier date. USAID is currently maintaining
a continuirg dialogue with the Japanese and has discussed the
possibility of co-financing. Although no commitments have been made
by either side, the Japanese have expressed an open interest. Joint
financing under this approach would probably result in much of the
USAID funding going in support of local costs.

4.19 Phasing of the plant's construction could allow the two
separate treatment processes, for example, to be constructed by
separate funding and, in turn, separate contractors. The primary
phase could proceed first with joint works, and be operated
independently with effluent discharged in the drain rather than
being subject to the secondary process. This would allow same
service during the period the secondary treatments are under
construction. This approach, though temporary, is of course subject
to environmental considerations and Egyptian law, however it would
be a great improvement cver the dumping of raw sewage into the

drains.

4.20 Once Abu Rawash is campleted, the cperation of the plant
will be a major GOE responsibility and will pose a challenge to
GOSD's resources. Historically, GCE operating agencies have failed
to adequately operate wastewater treatment plant-s of even the most
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unsophisticated types. Yet the same level of technical expertise
has adequately operated more sophisticated water treatment and power
generating facilities. This paradox may be due in part to the
nature of the product. For example, continual power and clean water
are mandatory outputs while sewage is disposed of equally as well in
untreated or treated forms. To fully overcame this problem it is
believed that a 5 to 10 year period of responsibility should be
placed on an expatriate contractor for the proper operation and
maintenance of the treatment plant. This concept will be developed
further in the forthcaming Abu Rawash Amendment.

4.21 This concern and its treatment is also addressed further
urder the Zenien Treatment Plant Training Concept.

4.22 Zenein Treatment Plant Training and Management: A key
element of the existing project (0091) will be to bring the Zenein
Wastewater Treatment Plant up to a working level both by |
rehabilitation and through management and training initiatives. The

latter component will serve as the test program for follow on
efforts to be put in place at Abu Rawash and as the training center
for the key staff to operate and maintain the Abu Rawash Treatment
Plant and supporting pumping station. Approximately $4 million has
been reserved under the previous authorization to put this plan into
effect. As noted earlier, however, it is believed that USAID
should be prepared to support such management cperational and
training needs for a period of 5 to 10 years in order to protect the
US investments maCe. Careful monitoring and evaluations will be
required to assure that these critical goals are being met.
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4.23 It is the intention to have all cmstrucgion work managed
by U.S. Contractors, either by assuring that they remain in the
primary role or that they play the lead in a joint-venture
arrargement. The mission has been pleased with the accamplishments
of American construction industry in the sewer and water sector to
date. Experience on the Pumping Station Rehabilitation Project, ard
the expansion of the Rod El Farag Water Treatment Plant indicates
that the ratio of expatriates to local craftsmen is about 1
expatriate to 15 local workers. The U.S. firms will be encouraged
to make maximum use of Egyptian subcontractors and workers. Joint
ventures between US contractors and Egyptian private sector
contractors will be considered, subject to review of the joint
venture management structure. Experience has shown that the major
problems with the Egyptian construction companies relate to
management, scheduling and quality control. Historically, USAID
experience has been that without control and responsibility by a
U.S. general contractor, schedules and quality suffer badly. In
addition, the large local construction firms are generally stretched
to and beyond their management capacities. This is due to the
unusually large construction program in Egypt and to the heavy
demands placed on the underground portion <f the industry by the
major wastewater projects on the East Bank. ‘The proposed large
pumping stations and precast culverts are unusual, both from the
standpoint of technical difficulty and the sheer magnitude of the
projects. Dewatering will be a major techriical problem, as has been
indicated in our rehabilitation projects.
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V. Environmental Analysis

A. Introduction

5.01 In 1982, an Environmental Assessment. of the Cairo West Bank
was prepared by Stanley Consultants in connection with the Cairo
Sewerage Project (263-0091). The Environmental Assessment focused
on an evaluation of phasing alternatives for facilities
construction, technical alternatives for wastewater treatment, and
technical alternatives for effluent disposal. The sccpe of the
Environmental Assessment covered all of the activities to be funded
under the proposed Cairo Seweage II Project.

Under the provisions of 22 CFK 216.3 (a) (3), a Negative Declaration
that the Agency will not develop an Environmntal Assessment or an
EIS regarding an action found to have a significant effect on the
environment is in order when the Agency has previously prepared a
programmatic statement or assessment covering the activity in
question which has been considered in the development of such
activity. Findings of the 1982 Envirommental Assessment have been
taken into consideration in the design of Cairo Sewerage II1 Project,
and AID Enviromnmental regulations have thus been satisfied.

B. Existing Situation

5.02 The 875 square kilometer area on the West Bank to be served
by the Cairo Sewerage Project contains a population of approximately
1.6 million. The existing wastewater collection system serves
approximatly 55% of the residents, with the remaining 45% relying on
private carriers to'dispose of wastes discharged into vaults below
or adjacent to houses. The majority of the population is served
with piped water, either from standpipes or house connections, with
the water network expanding in advance of sewer cornnections.

Because of the currently inadequate capacity of the wastewater

system, the new Embaba water plant must limit the amount of treated

water it is distributing so as to avoid surcharging the system.
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5.03 The sewage in Cairo is primarily of domestic origin.
Industrial wastes make up less than 10% of the total flow, a
percentage which is not expected to increase significantly in the
near future. The characteristics of this industrial waste are not
expected to effect treatment and do not preclude use of sludge or
treated effluent for land reclamation.

5.04 The existing West Bank collection system has suffered from
the effects of age, misuse, lack of maintenance and design
deficiencies which have resulted in surcharging and pipe and pump
station failure. The overflow of raw sewage floods into streets and
grourd floor dwellings. Unsewered areas are plagued by flooding
caused by insufficient emptying of vaults and by the backing-up of
homemade sewerage connections to irrigation canals or drains.
Pording of raw sewage is a serious health hazard, an obstacle to
traffic and commerce, a source of foul odor and visual nuisance, and
in extreme situations can lead to building collapse. A graphic
example of the problems plaguing the collection system was the Giza
Pump Station failure, which rusulted in widespread flooding and
water cutoffs for as long as two weeks in December 1982. The
situation received wide publicity and had all the ingredients of a
major public health disaster.

5.05 Sewage collected by the existing West Bank collection system
is conveyed to Abu Rawash, Nahya and Zenein treatment works, none of
which are currently in operation. Abu Rawash is primarily a
disposal facility for sludges generated at the Nahya and Zenein
treatment plants. Sludge is dried on sand beds and sold to local
farmers as fertilizer. The Nahya and Zenein plants provide nominal
primary treatment, after which the effluent is discharged into the
Nahya-Muheit Drain system. (The Zenein plant is designed as a
secordary facility but does not operate at that level.) The
dlischarge of primary treated effluent to the main agricultural
drains was a deliberate act on the part of the Government of Egypt
during the mid-1960's when urgent action was needed to relieve the

increased sewage flows removed from the city.
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5.06 The Nahya-Muheit drain system is currently acc3pting about
250,000 cmd of raw sewage from the Nahya and Zenein facilities. The
drain system, comprised of the Nahya, Miuheit and Lebbani Drains and
the Rahami Canal, discharges into the Rosetta Branch of the Nile.
The Nahya and Muheit waters are septic for the entire length of the
system, with sampling indicating no dissolved oxygen.

5.07 The region along the drain is, for the r st part, sparsely
populated and the impact of the effluent is not severe. Residents
living along the drains are generally aware of the polluted
condition of the water and do not use it for purposes other than
supplemental irrigation. The primary danger to public health comes
from the shallow wells which are located adjacent to the drains and

are a source of drinking water.

5.08 The confluence of the drainage system with the Rosetta
Branch of the Nile comes at a point 10 km downstream from the Delta
Barrage. The nearest major water withdrawal for damestic and
industrial use is 100 km downstream at Kafr el Zayat, however the
kosetta Branch is used for damestic, industrial and irrigation
supply along its entire length. The flow in the Kosetta Branch is
controlled at the Nile Barrages and fluctuates considerably as water
is diverted into the Raiyah el Beheira Canal for domestic water
supply and irrigation.

5.09 The discharge from the Muheit Drain into the Rosetta Branch
of the Kkiver Nile is clearly distinguished by the difference in the
color of the water. The discolcration persists for several

kilometers and floating material of sewage origin has been observed
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10 km downstream from the point of entry. Dissolved oxygen readings
show a substantial reduction in the oxygen content downstream of the
discharge point. Local fishermen report that catches are adversely
affected for a few kilameters downstrazam. A UNDP study in August
1980, indicated, however, that water quality in the Fkosetta Branch
recovers quickly from the very sizeable organic load discharged by
the drain system and that existing water quality conditions are not
seriously detericrated.

C. Effect of Projcct

5.10 The West Bank Collection Project is intended to extend or
improve the wastewater collection systems in the Embaba, Giza and
Pyramids areas of the West Bank, with the goal of providing access
to service for an additional 1,214,400 pecple by 1990. This
extension, along with population growth, will increase wastewater
flow from its current level of about 250,000 cmd to approximately
480,000 cmd by 1990, and 1,000,000 cmd by the year 2000. Ultimately
the basic system is capable of handling the effluent from
approximately 8,000,000 people. Disposal of the sewage effluent
will be primarily by drain to the kosetta Branch of the Nile and to
land reclamation projects, after treatment at Abu Rawash or Zenein.

5.11 Improvements in the sewage collection system will result in
the elimination of the health hazard posed by flooding and ponding
of raw sewage in the streets. The foul odor, visual nuisance and
obstacle to transit and commerce resulting from the lack of a sewage
collection system or from system failure will also be eliminated.
Provision of increased sewage collection capacity will also permit
the expansion of the potable water system and the public health
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benefits associated with that service. The combined effects of this
project should, therefore, substantially improve the local
environment and contribute towards ameliorating the quality of life
for area residents. (See Section VIII for a more detailed health
and social analysis.)

5.12 Construction activity will have an impact on the local
environment, although negutive effects can, with care, be
minimized. The major problems associated with the construction
period will be a disruption of services (electricity, water supply,
sewerage), traffic congestion resulting from the need to close off
streets and increase« -ruck and heavy equipment traffic, minor and
temporary air pollution by exhaust emmissions and construction dust,
and the potential for damage to structures adjacent to construction
sites. These problems can be minimized by providing temporary
sources of potable water and hy-passec or tank trucks for sewage
removal, identifying suitable traffic detours, assuring that
construction equipment is properly operated and maintained, and
providing underpinning and trench sheeting as necessary to prevent
building collapse and protect workmen.

5.13 The additional sewage collected through the extension and
improvement of the West Bank syétem will be treated and disposed of
along with that from the existing system. The intent (see Section
IV, Technical Analysis) is for the majority of the flow to be given
seccndary treatment at Abu Rawash, with the resulting effluent being
discharged into the Kombarah Drain, an agricultural drain leading tc
the Muheit Drainage System and thence to the Rosetta Branch of the
Nile or being used for land reclamation. The Zenein Plant, which
has been recently expanded to 330,000 cmd, will also continue to
discharge effluent into the Muheit Drainage System.
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5.14 . Until such time as the Abu Kawash Treatment Plant is built,
and both it and the Zenein Treatment Plant are operating at their
designed secondary treatment level, the majority of the effluent
from the West Bank system will continue to be discharged into the
Muheit Drainage System with little or no primary treatment. The
effect on the Nile of such large additional volumes of raw or
nominally treated sewage is of corcern. The limited data available
would appear to indicate, however, that because the existing uses of
Nile water within the influence of the Muheit Drain are minimal and
the impact of the current level of discharge is not severe,
discharge of primary or untreated effluent into the kosetta branch
is an acceptable interim solution when balanred against the
altermative of increased flooding of sewage in Cairo. Treatment is
planned and will be accamplished with the Abu Rawash plant and with
improved operating performance at Zenein.
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VI - Economic Analysis

6.01 The Cairo West Bank sewerage project, in its broadest definition,
envisions spending a total of $1.4 billion over a period of six years to
provide wastewater disposal to an area of the city that currently
ocontains 1.6 million people and is expected to contain about 8 million
pecple by the year 2020. The U.S. - financed portion of this system,
Cairo II and its proposed 1985 amendment, is expected to cost $815

million.

6.02 This project, like most large scale infrastructure undertakings,
presents difficult conditions for obtaining a favorable benefit/cost
ratio: costs tend to be early, definite and identifiable, while benefits
are late and difficult to quantify. OQuantification of benefits is not
ready derivable from evidence of customer's willingness to pay for
services because Egyptians have never been charged for publicly provided
sewer services. As the late Senator Hubert Humphrey once remarked, to
the Commissioner of Labor Statistics (after learning of the many problems
of estimating unemployment), "you mean, to tell me,

Mr. Shiskin, that we are flying the Ship of State by the seat of our
pants.?". And the answer was, (and is), "Yes, indeed."

6.03 The task of this analysis is to narrow the rarnge of unknowns
about the benefits and costs of providing sewerage to the West Bank of
Cairo. Previous analyses of the economic and financial elements of
sewerage projects in Egypt 1/ have documented the costs per household
of providing sewerage services using varying assumptions about the

1/(cairo I - No: 263-0091 and Canal Cities - No. 263-0048 by USAID and
the World Bank's, Arab Republic of Egypt Water Supply and Sewerage Sector
Memorandum, Report #3801-EGT, January 13, 1984).
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appropriate basis for allocating costs to the household (operations and
maintenance only, full costs on a cash basis, costs on a utility basis,
etc). These costs were then used to construct schedules of charges to
the household, and pro-forma income and balance sheets for the public
wastewater authority. The analysis of Cairo II draws upon these studies
for certain key assumptions that feed into the benefit/cost formulation,
and upon selected information on the costs of present practices of

sewerage disposal from private contractors operating in Cairo.

6.04 The principal components of Cairo II benefit/cost calculations

are estimates of:

1. current dollar construction outlays and related expenses
necessary to build the system;

2. operation and maintenance expenses (O & M) needed to
ensure continued cperation of the system;

3. Oonstant (1984) dollar estimates for 1. and 2:

4. the conversicn factor for translating financial costs to
economic (resource) costs;

4. the number of beneficiaries (population served by the new
sewers);

5. the constant (1984) dollar value of sewer service per
capita; and

6. an estimate of economic benefits, direct and indirect.
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6.05 Current Dollar Construction Costs

Table 3.2 provides a current dollar estimate for the major
elements of Cairo 1I, for the fiscal years 1984 through 1988. A more
detailed breakdown of the principal elements of these costs (labor,
construction material, installed equipment'and net capital consumed in
construction) by major project component is provided in Table 6.1. Total
West Bank costs, including estimates of the value of GCE ard other donor
contributions (provided in Table 6.2) are used for the analysis. These
costs generally are based on a number of different assumptions on the
average annual price increase over the construction period. Details of
the inflation assumptions are included in the cost estimates in Annex G.

6.06 Cperation and Maintenance Expenses

Operation and maintenance costs were developed by Ambric for the .
two treatment .plants (Abu Rawash and Zenein) and for the seven proposed
screw pumping stations. These constitute by far the largest portion of
the OsM costs associated with the Cairo sewerage project on the West
Bank. Once the system is complete these costs will rise to a current
dollar total of about $30 million annually (in 1993), or slightly over 2
percent of the total project cost of $1.4 Billion. This is a somewhat
larger ratio of O&M to total costs than was used in previous wastewater
projects in Egypt, which relied largely on the BVI-ATK Associates studies
of wastewater costs and tarifts ._l_/ These studies suggested that the
ratio of O&M costs to total value of assets created is likely to be 1.6
percent. However this ratio would vary with the nature and timing of
construction costs and O&M costs, as well as other factors - including
the inflation rate assumption applied to these costs. 'I‘he‘ ratio of
constant (1984) dollar OsM costs to project total economic costs
(including the GCE and Japanese contributions) is 1.4 percent when all

camponents are in place and operating.

1/ Management and Tariff studies Relative to Water/Sewerage Systems.
USAID Grant #263-0025 (1979).
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6.07 Constant dollar estimates

The package of construction and C&M cost estimates in Cairo II
contains a variety of inflation assumptions that reflect the price
escalation experiernce of similar costs under Cairo I and other wastewater
projects in Egypt. Estimates of the various costs were examined in as
much detail as these data permitted (which was substantial) and deflated
to a base year of 1984. These constant dollar costs then became the
basis for conversion to economic (resource) costs.

6.08 Conversion Factor for Economic Costs

Conventional engineering/construction costs estimates were
regrouped into a format that facilitates the calculation of a
financial/economic cost conversion factor. The table below provides
details of this calculation:

Financial Conversion Economic
Costs Factor Costs

($ million) ($ million)
Installed Equip 115 115
Construction In Place 700 809
Local Labor (190) {0.88) (1e7)
Local Material (110) (2.20) . (242)
Foreign Labor (205) (205)
Foreign Materials ( 90) (90)
Const. Equip. Net (105) (105)
Total 815 1.13 924

No conversion factor was required for installed equipment, foreign
materials, foreign labor, and construction equipment used up in the
process of building the system. These inputs '#11 be purchases from U.S.
sources and accounted for in U.S. dollars.

The local conversion rate for labor (0.88) is an average of the
accounting ratios for skilled (1.06) and unskilled labor (0.70) for urban
public sector projects in Egypt.2/ The local conversion factor for
materials (2.20) is an average of the World Bank accounting ratios for
Egyptian hbuilding and construction materials (S0%, ratio of 1.7) and fuel

2/p. 64 World Bank Report No. 4136-EGT, Arab Kepublic of Eqypt: Issues
of Trade Strategy and Investment Planning
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(10%, ratio of 6.8). These accounting ratios tell us that the price

system in Egypt tends to overvalue labor and undervalue materials. The
aggregate conversion factor of 1.13 was applied to constant dollar U.S.
construction inputs to determine the real resource cost of U.S. inputs.

GCE contributions, were converted to econamic costs using a
conversion factar of 1.41, representing the average economic cost for
labor and materials, assuming labor is 60 percent of the total. This
conversion factor was applied to the constant dellar cost of GOE
construction inputs to determine their resource cost. The exchange rate
applied to the conversion of local costs to dollars is the exchange rate
of LE 1.12 per dollar.

6.09 Number of Beneficiaries

Table 6.6, provides the detailed population estimates for the
Cairo West Bank sewerage project area. These estimates show population
growing from the current population of 1.6 million to nearly 8 million by
2020. Table 6.7, provides a further breakdown of this population into
those now sewered, and those expected to be sewered by the year 2020. By
that year, an expected 7.2 miilion people will be provided with sewer
access as a result of Cairo Sewerage II.

6.10 Financial Value of Benefits to Beneficiaries

There is little evidence on which to base this critical
assumption. A January, 1984 World Bank study (report # 38001 EGT - cited
previously) estimates the annual cost of providing urbarn sewerage at 200
LE per capita at 1983 prices. A 12 percent return to this capital
investment would imply a financial value of 24 LE per capita annually, or
108 LE per household using the World Bank assumption of 4.5 numbers per
household. Some evidence exists that households in Cairo now pay from 2
to 20 LE per perscn per month for the removal of sewage, which would
equate to household cost of from 24 LE to 240 LE annually. ILacking
further evidence, this analysis assumes that a financial benefit of 24 LE
per capita (roughly $21 at $1=1.12) is an appropriate financial benefit
value per capita.
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6.11 Economic Value of Benefits

The economic value of benefits is assumed to equal or exceed the
financial value in constant (1984) dollars. There is no attempt to
estimate the inframarginal benefits or consumer surplus arising from
oconvenient, reliable sewer service, although such an estimate would be
appropriate. Nor is there any attempt to estimate the potentially
considerable external benefits that will accrue to those other than the
individual house customer for the sewerage services, e.g., through better
community health, improved business climate, more tourists, etc. These
benefits are even more difficult to quantify than direct benefits.
Nevertheless, it is assumed the level of such economic benefits would be

sufficient to provide an acceptable internal rate of return.
6.12 Results

Eased on a projected financial value to the user of $21 and
disregarding the consumer surplus and external benefits, the Cairo West
Bank sewerage project (including the contributions of the GCE and Japan)

shows an economic rate of return of 4.6 percent.

Construction costs amount to the U.S. dollar (1984) equivalent of
$1,082 million, while C&M costs are estimated at $15.6 million annually.
Annual financial Benefits to household customers increase from $35
million in 1990 to $154 million in 2020, as a result of population
expansion in the area. Benefits in the final year of the benefit/cost
period (2020) are raised by $974 million to reflect the value of existing
assets at that time. Based on consultation with the engineers, it was
assumed that the real value of assets in place at that time would be
equal o0 90 percent of the econcmic cost of construction. The O&M cost
estimates prov. e for routine replacement of pumping and treatment
equipment, and the ktulk of the remaining assets are not expected to
deteriorate significantly in thirty years.
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To approximate the full economic returns, the per capita value of
sewerage benefits was raised by 50 percent from the level of financial
net benefits to about $32 per month (1984 basis) and by 100 percent to
$43. As might be expected from the benefit/cost streams, these increases
resulted in a roughly proportional increase in the internal rate of
return. Specifically, the internal rate of return for $32 per capita
rate of benefits was 6.8 percent and the return for $43 benefits was 8.6
percent (See Tables 6.4 and 6.5).

The above results are instructive of the areas in which we need to
develop improved estimates of the value of sewer services to
beneficiaries. They also indicate the magnitude of the indirect benefits
that are required to show a high real economic rate of return.
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TARLE 6.1

U.S. OONTRIBUTION ($ MILLIONS)

-

Abu Rawash Major Pumps Culverts Giza Relief Collection Systems Hookups Management Construction Totals

Inst. Ecquipment 40 40 15 10 10 - - - 115
Construction )

in place 50 60 120 27 267 20 18 33 700
Local Labor 15 20 40 7 8s 10 - 13 190
Loczl Material 10 10 20 5 58 10 - - 110
Foreign Labor 15 21 40 9 82 - 18 20 205
Foreign Mat. 10 9 20 6 45 - - - 90
Construction »

Equip, Net 10 10 30 S 50 - - - 105

2

Totals 150 170 285 69 594 40 36 66 815
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TABLE 6.2

GOE CONTRIBUTION ($ MILLIONS)

Fiscal Year 85 86 87 88 89 20 91 92
Electrical Distribution 5.0 5.0 5.0 15.0
Lands 15.0 - - - - - - 15.0
Drain Imp. - 7.0 7.0 " 6.0 - - - 20.0
Construction - 1.0 2.0 3.0 2.0 2.0 10.0
Pyramid Lat. - - 50.0 100.0 100.0 50.0 - 300.0
NW Lat. - 30.0 30.0 30.0 25.0 - - 115.0
Hookups - - 5.0 5.0 5.0 5.0 - 20.0
Totals 15.0 43.0 99.0 149.0 132.0 57.0 - 495.0
* Japanese Contribution 50 50

h/
g
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TARLE 6.3

INTERNAL RATE OF RETURN - PER CAPITA BENEFIT - $21

1985 1986 1987 , ' 198e 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 éooa
1 -

67.39 194.88 290.22 271.38 180.54 78.04 15.66 15.41 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64

0.00 0.00 0.00 0.00 0.00 35.17 37.28 39.47 41.75 44.13 46.60 49.17 51.84 54.61 57.50 60.50 63.63 66.88 70.26

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 E

15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64

73.77 77.42 81.23 85.18 89.29 93.56 98.01 102.64 107.44 112.45 117.65 123.06 128.68 134.53 140.62 146.95 1127.73

Internal Rate of Return .0456099
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TARLE 6.4

INTERNAL RATE OF RETURN — PER CAPITA BENEFIT - $32

1992 1993 1994

1995 1999 2000 2001

2002 2003

15.66 15.41 15.64 15.64

55.92 59.21 62.63 66.19

15.64 15.64 15.64 15.64 15.64 15.64

69.90 77.75 81.92 86.25 90.76

2011 2012 2013

2014

15.64 15.64

127.77 133.93 147.02 153.95

15.64 15.64 15.64 15.64

Internal Rate of Return

161.17 168.67 176.47 184.59 193.02 201.80 210.93

.0675321

15.64 15.64 15.64

15.64 15.64
100.32 105.38

b

I
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TABLE 6.5

INTERMAL RATE OF RETURN - PER CAPITA BENEFIT - $43

Year

1990 1991 1992 1993 1994 1995 19% 1997 1998 1999

BENE~

78.04 15.66 15.41 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64

70.33 74.55 78.94 83.51 88.26 93.19 98.33 103.67 109.23 115.00 121.01 126.26 133.75 140.51

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

15.64 15.64
170.36 178.58

15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64

187.13 196.02 205.27 214.89 224.8% 235.30 246.11 257.37 269.07 281.24

Internal Rate of Return .0863611

15.64 15.64 15.64

293.90 1281.26



Northwest Project Area

Embaba

Agouza

Boulak El1 Dakrour
Dokki

Total Northwest Project Area

Giza Relief System Area

Pyramids Project Area

Total West Bank

1. 1983 CAPMAS population data

CAIRO WEST BANK POPULATION PROJECTIONS
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TABLE 6.6

2. Applying 4.0% annual rate of growth

3. As of 1990 the Giza Relief System area projections are expanded to include CAPMAS projections
and AMBRIC projections of an expanded Giza area with a 1990 population of 300,000.

1983 1 1990 2 2000 2010 2020
434,000 571,000 845,000 1,251,000 1,852,000
192,000 253,000 374,000 554,000 819,000
430,000 566,000 838,000 1,240,000 1,835,000
135,000 178,000 263,000 389,000 576,000
1,191,000 1,568,000 2,320,000 3,434,000 5,082,000
278,000 666,000 3 986,000 1,459,000 2,160,000
173,000 228,000 337,000 499,000 738,000
1,642,000 2,462,000 3,643,000 5,392,000 7,980,000



CATRO WEST BANK

Enbaba/Agouza

Boulak El Dakrour/
Pyramids
Dokki

Giza

Total
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TABIE 6.7

CAIKO WEST BANK SEWERED POPULATION PROJECTIONS

1980 1 1990 2 1990 2020 2020
SEWERED PROJECTED PROJECTED PKOJECTED PROJECTED
POPULATION POPULATIONS POPULATION POPULATION POPULATION
TO BE PROVIDED TO BE PROVIDED
WITH SEWER ACCESS WITH SEWER ACCESS
AS A RESULT OF AS A KESULT OF
CAIRO SEWEKRAGE II CAIRO SEWERAGE II
298, 000 824,000 526,000 2,671,000 2,373,000
193,000 794,000 601, 000 2,573,000 2,380,000
110,000 178,000 68, 000 576,000 466,000
220,000 666,000 446,000 2,160,000 1,940,000
821,000 2,462,000 1,641,000 7,980, 000 7,159,000

1. AMBKIC's estimates of the 1980 Sewered Population

2. Population Projections based on CAPMAS data, applying 4% rate of growth
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VII. Financial Analysis

7.01 A detailed financial analysis of the proposed multi-billion dollar
expansion of Cairo wastewater disposal and collection facilities is
provided in the Project Paper Amendment to Cairo Sewerage (263-0091). The
analysis provided here quantifies the financial implications of Cairo
Sewerage II, which is a large and important piece of this expansion plan.

7.02 The Memorandum of Understanding between the Governments of Egypt
and the United States (Annex A), in its relevant sections, pledges that
tariffs will increase until they are adequate to cover wastewater
operations, maintenance, debt service, and routine improvements; and that
this action will be taken by the time the construction program is
completed. Estimates were made of the amounts that Cairo 1I would add to
tariff requirements under the Memorandum of Understanding using the
following assumptions:

(1) Operations, maintenance and routine improvements - Costs are based
on AMBKIC estimates for the Abu Fawash and Zenein treatment
plants, and for the seven pumping stations; figures used here are

the same as those used for O&M in the economic analysis section,
except the assumed 7.5 percent inflation rate used by AMEKIC is
retained for the financial estimate. These costs were assumed to

be adequate for provision of routine improvement, as well as O&M.

(2) Debt service - Cairo II proposes to grant $36 million of the furds
provided to the GCE to the Cairo Wastewater Organization and loan
the remaining $664 million (see p. 77). The service cost of this

debt was calculated assuming the loan was made in three equal
annual tranches beginning in 1985, with each tranche carrying a 5
year grace pericd for repayment of principal. Principal payments
are to be made in twenty equal amounts beginning in the sixth
year, with interest calculated at 13 percent-on the outstanding
amount of the loan.
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A summary of the financial costs based on the above assumption are

provided in Table 7.1 (below).

19¢0
Debt 97.2
OosM 22.5
Total 119.7
Cairo West
Bank Sewered
Population
(million) 2.46
~ Annual Cost
per person
Total $49
OsM $9

Table 7.1
Finaricial Costs

($million)

1993 1 2000

110.7 80.5
31.8 49.1
142.5 129.6
2.77 3.64
$51 $26
$11 $13

1. Peak year for total costs

2. Final year for debt service costs

5.61

$22
$19

2020

208.4

208.4

7.98

$26
$26
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7.03 Table 7.1 shows, in effect, the financial difficulties imposed
vpon the system as a result of the coupling of large initial expenditures
with a slowly expanding base of beneficiaries. In 1990, Cairo II will
add about $120 million in current costs, and 1.64 million new chargeable
customers to the 821,000 customers currently serviced. If these customers
were to be charged on a current basis for their services, they would have
to be charged $49 per capita, or an average of $220 annually per
household. OCbviously, this would be neither equitable nor desirable, but
the funds must be obtained from some source. Existing customers, who are
not now charged for sewerage services, must bear the burden of expansion,
as well as their own costs, or funds must be provided from general
government revenues. Table 7.1 also shows the declining financial costs,
as the debt is repaid. The risen financial costs after 2011( the last
year of debt service) reflects the fact that population (which determines
benefits) is growing at 4 percent, while inflation (which determine

costs) is assumed to grow at 7.5 percent.

Table 7.2
Alternative Financial Costs
($ million)

1990 1995 2000 2005 2010 2015 2020

25 Yr Loan
133 120 13 130 129 128 145 208
118 106 126 122 125 127 145 208

9% 93 115 115 122 126 145 208

35 ¥r. Loan
13% 116 131 132 139 155 185 226
11% 103 119 122 131 150 182 226

9% 20 108 113 124 145 179 225
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7.04 The cost of debt service, is of course, dependent upon the terms
and conditions of the loan to the wastewater authority from the
Government of Egypt. The rate used for Table 7.1 (13 percent) is the
minimum of the lending range for bank loans to the service sector,
established by the Central Bank of Egypt. It is also the maximum rate
for loans to the industrial sector. Alternative total financial costs
under varying assumptions about loan terms and conditions is provided in
Table 7.2 (below). Assuming the more liberal terms of 9 percent interest
and a 35-year loan, total financial costs would be $90 million ($37 per
capita) in 1990, $113 million ($31 per capita) in 2000, and $2.5 million
($28 per capita) in 2020.
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VIII Health and Social Analysis

A. Health

8.01 The 1981 Project Paper Amendment to the Cairo Sewerage
Project contains statistical data on water related diseases, infant
mortality and population densities as relate to public health. The
epidemiological patterns described in that document remain
applicable in 1984; the incidence of gastro-enteristis is
significantly higher in urban populations, and Egypt, despite the
general availability of medical care and the high basic nutrition
level, has an extremely high infant mortality rate of between 110
and 180 per 1000 live births. FBoth phencmena can be related
directly to unsanitary living conditions and exposure to the
fecal-oral cycle of disease transmission.

B. Social

8.02 The poor standard of public sanitation is of great concern
to Cairo residents. There is a general awareness that the
accumulation of solid waste and wastewater is a health hazard and
many neighborhoods have taken what steps they can to alleviate the
problem. Most upper and upper middle class neighborhoods are
sufficiently, if erratically, served by the water and wastewater
systems and have made some provision for solid waste removal. The
lower classes and the poor, however, often live in areas which,
although they may have sufficient potable water supply, do not yet
have access to household sewerage connections and have no

satisfactory means for removal of solid waste. Residents in these
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neighborhoods rely on self-help and community efforts and on making
a sharp distinction between public and private space in dealing with
problems of sanitation. Households generally have and use
powr-flush lavatories and attempt to retain the high level of
personal hygiene perscribed in Islamic religious literature. Much
of the health hazard comes from the disposal of wastewater once it
enters the public realm. Many homemade vaults and drainage systems
are faulty or of insufficient capacity, and the public spaces
surrounding buildings are used as dumping grounds for household

wastes and wastewater.

8.03 If no action is taken to improve the sewage collection
system, the sanitation problems which characterize low inccome and
pocr neighborhoods will no doubt worsen with the increase of
population in the Cairo/Giza area and concommitant pressure on the
housing stock. This increase, which is expected to bring the West
Bank population to 2.7 million by the year 2000, will result i.: the
establishment of more areas of informal housing on the urban frihge
and increased population density in existing settlements, many of
which are also informal. Informal housing, because it is not

sanct ‘oned by the government, is not served by the public services
network. Electricity is often acquired fairly soon after
establishment, however, with water and sewage connections following
thereafter. Potable water supply, including piped liousehold
service, is usually available in advance of sewage connections.
This is definitely the case on the West Bank where the new Embaba
Water Treatment Plant is currently distributing 150,000 m3/day

less than it is capable of producing because of inadequate capacity
of the sewage system. Most buildings do have wastewater vaults,
which are emptied either Ly tank truck or manually at a cost of
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anywhere from LE 1-2 to LE 20 per household per month. The
frequency depends upon whether the vault is permeable or
impermeable, soil conditions, grey water disposal practices, vault
size and availability of potable water. In some cases the burden of
the fee for emptying the vault becames too much for a household and
vaults are allowed to overflow or wastewater is thrown directly into
the street. In addition to vault systems, some neighborhoods have,
where conditions permit, laid their own sewer lines for disposal in
carals or agricultural drains. In this case households pay LE 150
or more for connection rights. As population densities increase and
areas are urbanized, canals and drains are filled in and this form

of sewage disposal becomes impossible.

8.04 Improvement and expansion of the West Bank collection
system will contribute to-alleviating the problem of wastewater
disposal in Embaba, Giza and the Pyramids areas and should provide
access to service for area residents by putting secondary laterals
within the reach of individual house connections. Once a street
lateral is put in place apartment, house owners can apply to
GOSSD/Cairo for a house connection, which average approximately 17
meters in length, from the nearest manhole to the household
collection box (the common collection point from individual
apartments). GOSSD will then either construct the connection
themselves or hire a contractor to do the work. The cost to the
householder is the cost of materials and labor plus 10% for
overhead. The current cost is approximately LE 20/meter for
materials and labor. In many instances house owners will circumvent
the official process and arrange directly for a contractor to

provide the connection.
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8.05 The fees currently being paid by households for vault
emptying and informal sewerage systems indicate that there is a
willingness and, to varying degrees, an ability to pay for sewerage
service. Interviews with residents in Ard El Gemeya, an unsewered
area with household water connectioning in Embaba Markaz, indicate
that they would readily pay LE 200-300 per structurel for sewerage
service. This sum would either be paid outright by the landlord who
would then collect a monthly fee from tenants or it would be
initially raised by soliciting residents' shares. Law 93/1962
(Concerning the Discharge of Wastewater) makes a provision for
connecting the very poor by totally exempting owners of buildings
constructed before 1962 which have an annual tax of less than LE 5
from connection fees. Owners of buildings of similar age that are
taxed at less than LE 10 are required to pay only half of. the

connection fee.

8.06 The positive impact of improved wastewater collection on
the above areas should be considerable. In .addition to the toll
which system failure and sewage flooding takes directly on the
public health, it poses an obstacle to transit and commerce, it is
an aesthetic nuisance, it can contribute to building collapse and
can be a factor in political unrest. Sewage collection should help
to remedy these problems and is a prerequisite for increased
distribution and consumption of potable water, surfacing or
resurfacing of roads and improved public health. It is unlikely,
however, that the provision of a sewage collection system will
increase the rate at which informal housing settlements encroach on
agricultural land. The crucial factor in that process appears to be
the accessibility, on even a standpipe basis, of potable water.
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8.07 The increased flow collected as a result of the Project
will ultimately receive secondary treatment at the Zenein and Abu
Rawash Treatment Plants, with the effluent being discharged into the
Muheit Drainage System, a series of agricultural drains which
discharge into the Rosetta Branch of the Nile at a point 10 km north
of the Nile Barrages. Until the Abu Rawash Treatment Plant is
campleted and the Zenein Plant is functioning at its designed
secondary level, however, the effluent discharged into the drain
will receive only ncminal primary treatment at best. The entire
lergth of the Miheit Drainage System between the Zenein outfall and
the confluence with the kosetta Branch is septic. The water is
black, turbid and foul smelling. The few residents along the drain
appear to realize that water from the drain is unsuitable for
domestic use. There is little activity apart from some irrigation
along the drain and the banks appear undisturbed. Given the current
pattern of use, then, there is little reason to believe that an
increase in the quantity of effluent flowing through the drainage
system will necessarily have a negative effect on those living
nearby. Area residents are accustomed to the presence of the drain,
understand that it is poisonous and generally act accordingly. As
noted in the Environmental Analysis, however, this is only an
interim solution, the intent being to provide secondary treatment
for West Bank wastewater.

C. Women in Development

8.08 The Women in Development section of the 198l Cairo Sewerage
Project Paper Amendment observes that social and cultural forces
generally conspire to keep Egyptian women - particularly poor,
illiterate women - confined to the home and neighborhood. The three
years which have elapsed since that document was prepared have seen
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little change in this regard. Neither have they brought about
dramatic improvements in the environmental conditions of the
neighborhoods in which so many poor and low income women live.
Flooding of sewage into streets and ground floor dwellings and the
limit on the use of potable water imposed by the inadequate sewage
collection system continues to extract a high toll in the health of
wamen and children.

8.09 Despite its generally high nutrit':ion standards and the
availability of health care, Egypt continues to have a very high
infant mortality rate of between 110 and 180 per 100,000 live
births. At least half of Egypt's annual deaths are children under
five years old. In 1983, this meant that 250,000 of the 500,000
deaths were young children. This high infant mortality rate is the
key component of the cycle of birth and death which so often
characterizes the lives of poor women and children:

1) Poor sanitation and unhealthy living concitions contribute to a
high incidence of infant diarrhea.

2) Dehydration related to diarrheal diseases causes 50% of infant
deaths.

3) High infant mortality rates are compensated for by women having
more children.

4) Mltiple and closely spaced pregnarcies and lactation lead to
maternal nutrient depletion and anemia.

5) Poor maternal health contributes both to high maternal mortality
rates* and to low birth weights.

6) Infants with low birth weights are less likely to survive bouts
with infant diarrhea.

*The maternal mortality rate in Egypt is 1 per 1,000, or 15 times
that in the United States. The general pattern of maternal
mortality is that the highest number of deaths is among very young
women (15-19 years), women having their first child, women over 35,
and women already having given birth to three or more children.
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While the provision of adequate wastewater collection will not
automatically break the cycle of disease transmission, it is a
necessary precondition for improved public health and personal
hygiene, including increased use of potable water. Women and
children who spend much of their time in the home and neighborhood
will be in the position to benefit most from improved living
corditions. Better health conditioci.s wvill free women froum some of
the burden of multiple pregnancies and the concommitant toll on
their health, and will allow them to participate more fully in the
development process, particularly as producers of goods' and services
for the non-cash or local market. Improvements in neighborhood
environments, both in terms of freedom of transit and aesthetics,
should also contribute to drawing women into the econcmy by

encouraging local commerce and increasing the provision of services.
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IX. IMPLEMENTATION PLAN

A. Policy Dialogue

9.01 The rate of implementation for this project is keyed to the
ongoing sector policy dialogue. This is articulated in the
Memorandum of Understanding (Annex A) signed in January, 1984 by the
Minister of Reconstruction and Minister of State for Housing and
Land Reclamation, the Mirister of Investment and International
Cocperation and the USAID Director. Because of the sizable
committment of USAID resources the AID Administrator personally
approved the Memorandum of Understanding.

9.02 The Memcrandum of Understanding provides for a $1.2 billion
USAID funding program for the water and wastewater sector during the
calendar years 1982 through 1987, subjer: to Congressional approval
of funds. The memorandum anticipates that the construction program
will be completed on/or before July 1, 1989.

9.03 The memorandum also provides for certain management and
administrative actions by the GOE to strengthen Egyptian water and
wastewater institutions. Specifically required of the GOE are
adequate tariff increases, and increases in the size of the
operations, maintenance and investment budget. Also agreed upon are
provision of adequate facilities for training and technical
services, and recruitment of qualified staff. The GOE is required
to establish autonomous local water and wastewater organizations and

to retain a construction management firm.
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9.04 The memorandum provides that these specific management
actions will be phased and will be fully in place by the July, 1989
target completion date.

9.05 Representatives of both parties are to meet annually to
review and evaluate past and planned activities. At this time
performance has been accepted as adequate to maintain a $200 million
funding level through FY 1984. This conclusion was reached after
the first annual review meetings in January and February of 1984.

9.06 USAID commitments to this program (based on a $1.25 billion
level discussed in Jan. 1983 AID/W meetings) are as follows:

CY 1982 - $250.0 Million
CY 1983 - $214.2 Million

The CY 1983 program includes $31.9 million of FY 1984 funds
cbligated for the Alexandria Wastewater Project. The balance of the
USAID commitment under the Memorandum of Undurstanding is therefore
approximately $600 million.

E. Construction Scheduling

9.07 In addition to the availability of funds, several other
critical factors affect the rate of construction. For example,
household hook-ups cannot be made without a point of discharge for
the wastewater once collected. For both the Northwest and Pyramid
projects this point will be the Abu kawash Treatment Plant. In
addition the construction of collectors must coincide with the
availability of pumping stations and so on. Unfortunately in
providing new service the major supporting infrastructure including
treatment works, pumping stations, conduits, collectors and laterals
must precede the household hook-ups.
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9.08 Geographically the Cairo West Bank works fall into three
areas or separate units. The first is the Giza Relief Project which
is served by the Zenein Wastewater Treatment Plant. The second is
the Northwest Area which is served by five major pumping stations, a
major conduit (culvert) and the Abu Rawash Treatment Plant. The
third is the Pyramids Area served by the major conduit and a pumping
station, and sharing with the Northwest Area two pumping stations, a
major conduit and the Abu Rawash Treatment Plant.

9.09 The proposed construction approach is to first start the
Giza Relief Project. Geographically this project is not tied to
additional construction activities, and will allow some immediate
visibility on the West Bank. The second geographic focus will be on
the Northwest Area Project. ‘The magnitude of this work will result
in having several construction contracts structured to meet the
total program objective while still protecting policy dialogue
corcerns and issues. This focus must include the ultimate receiver
of the wastewater, the Abu Rawash Treatment works. The third and
last focus will be on the Pyramids Area Project. This system will
be treated as a branch to the main conduit and treatment works
servirg the Northwest area. Thus, work done in this area cannot be
utilized without completion of the Northwest works.

Giza Relief Sewer and Pump Stations

9.10 Prequalification of potential contractors for this
component will be done in August. Final construction documents will
be completed in September 1984, with invitations for bidding
expected to follow immediately. Construction could start on this
project early in 1985. The current estimate for this work is $42
million with a 30 month constructicn schedule.



Northwest Area Sub-Project

9.11 The complexity of this project is best understood when
divided into its discrete components. This can be accomplished by
starting at the household then working downstream to the treatment
plant, as outlined in the following table.

Northwest Site Works : USAID
(Million $)
a. Household connection support 10.0
b. Laterals 60.0
c. Embaba collection system 29.1
d. New Area collection system 14.9
e. Embaba pumping station 18.0
f. Northwest spine : 41.7
g. Southern Relief 29.8
h. Connect Existing to Spine 21.3

Transmission to Muheit Drain

a. Boulac Pumping Station 18.0
b. Culvert 59.2
c. South Muheit Pumping Station 18.0

Transmission to Abu Rawash

a. Culvert 30.0
b. Junction Pumping Station 19.0
c. Abu Rawash Pumping Station 19.0
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Abu Rawash Treatment Works (Preliminary)

a. Primary Phase 120
b. Secondary Phase 80

For the Northwest Area, the minimum components which must be
campleted before laterals arnd household connections can be
constructed are the transmission works to Muheit Drain plus key
collectors and pumping stations noted under the site works (items c
thru g). These items are also subject to phasing if some sub-
regions are served earlier than others. This scenario assumes that
sewage could be dumped into the Muheit Drain at the point of
intersection with the culvert. This is forbidden by Egyptian Law
(Law 48-1982), however this law is currently ignored by wastewater
avthorities for lack of alternatives. Any major discharge of
untreated waste other than on an emergency basis is bound to beccme
a subject of major local controversy and opposition. Obviously this
could be focused at USAID if discharges continue or increase.

9.12 Assuming that construction will be phased to minimize the
time lag for household hook-ups while at the same time protecting
the integrity of the policy dialogue, this Miheit Drain discharge
option must be considered. Working back from the drain work, items
required for immediate start are:

a. The Transmission tn Miheit Drain

(culvert and two pumping stations) 95.2
b. Northwest Spine 41.7
c. Southern Relief 29.8

$166.7 M
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Items that support these main sewer works are:

a. Embaba Pumping Station 18.0

b. Embaba Collection System 29.1

¢. New Area Collection System 14.9
62.0 M

Those items required last in the system:

a. Household connections support 10.0

b. Laterals 60.0

c. Existing Pump Connections 21.3
91.3 M

Laterals must remain as a late construction item since the pressure
for hookups is so great that unathorized work is expected to take
place almost immediately. Such.hookups made in advance of the time
that the system is ready to accept sewage will be major problem.

9.13 Other factors such as the period of construction vary for
each item and become important considerations when targeting a total
system for startup by a selected date. This is best shown in the
acocompanying alternacive work schedules.
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Pyramids Project

9.14 The key elements of the Pyramids Project again include the
down stream activities. Without these, laterals and household
connections cannot proceed. The Pyramids Area Culvert and Pumping
Station will be priority items estimated to cost approximately $95
million. Their use, however, is contingent upon completion the Abu
Rawash Treatment Plant and the culvert from the Junction Pumping
Station to the treatment plant. However the drain system (one
branch of the Kombarah Drain) could provide some emergency relief
for the dumping of raw sewage in the vicinity of the junction. The
ocollectors and laterals in the Pyramids area are currently under
design by local A&E's with the anticipation that construction would
be done by CWO. However, the GOE has requested USAID funding
support for this work because the GOE's suppcrt of the major East
Bank projects has cbligated much of the available funds. In order
to assure that all necessary collectors, laterals and hookups are
canpleted, financing by USAID on a cost sharing basis is proposed.

Construction Approaches

9.15 Several alternatives exist for packaging the construction

contracts. Three are discussed as follows:

1) The first approach, the simplest of the three, would be to award
contracts on the major items of work such as the culverts, pump
stations, treatment plant and collectors as soon as construction
documents are ready. This would allow for construction to start
on all of the major work in 1985. Abu Rawash Treatment Plant
however, could not begin before 19€86. The contract amounts
would total $500 to $600 million, however construction would be
spread over a period of four years. Expenditure rates would
probably not exceed the Mission target of $200 million per year
obligation levels implied under the Memorandum of
Understanding. This is the only alternative that would allow
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USAID to meet the target July, 1989 construction completion date
described in the Memcrandum of Understanding. .However, even
under this plan all household hookups will nct hx: completed
until after the target date. Because of the large amount of
funding required this approach is best suited to annual
construction funding rather than the traditional front end
funding. An cbvious advantage in this method of funding
oconstruction is a greatly reduced pipeline. Other advantages
are reduced costs from inflation savings, the completion of a
workable system within the Memorandum of Understanding criteria
and, most importantly, hookup service provided to a much greater
nutber of people at a relatively early date. Lastly, this
approach would not exceed annual target funding levels.

Disadvantages of this annual funding approach are, first, that
USAID will lose much of its leverage for policy charge as
spelled out in the Memorandum of Understanding and secondly,
each contract will require an escape clause in the event follow
on funding is for some reason not available. This of course
also puts a higher degree of risk on the concractor, which could
be reflected in higher costs.

A second alternative is to follow traditional agency
construction practice, which is to award only after funds are
fully obligated. This approach is expected to extend the
construction pericd by two or more years over the annual funding
alternative. COther disadvantages are that USAID will be unable
to meet the Memorandum of Understanding targets and that costs
can be expected to increase as a result of inflation.

Advantages of this approach are that USAID will maximize its
leverage for policy change by being able to defer construction
starts. The annual expenditure rate for this approach would be
similar to the first alternative.
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3) A third alternative would incorporate the best features of the
two previous approaches. This approach is keyed to awarding
contracts of similar work activities with phased additives. For
example, a contract may be let that provides for the
construction of up to six pump stations. The contractor would
be awarded the work for two immediately, with two more as an
optional additive item at the end of year one and the last two
as an optional additive item at the erd of year two. Culvert
construction could be awarded by usable segments compatible with
the pumping station work. OCollectors could start at the lower
erd and spread outward toward households in a pattern that once
completed would be usable, assuming that downstream works are in
place. Contract design would focus on the priority items that
could most likely stand alone as discussed earlier. One key
advantage of this approach is that the lag-time in readvertising
and in mobilization will be minimized leading to a much earlier
completion date, while still allowing USAID to maintain its
policy leverage. Costs are also expected to be much less than
in alternative two. This alternative is preferred by the
mission and provides the basis for cost and construction
documentation work currently in progress. An illustrative
construction schedule is shown as Figure 9.1. Additional
figures showing other optional model construction approaches are
included in Annex G.

C. Construction Supervision

9.16 AMBKRIC, as the project engineer will provide construction
engineering and supervision and management services to CWO during
the construction of all projects except for Abu kawash. AMBRIC is
currently supervising construction on the rehabilitation prcjects
and will be supervising construction on the East Bank tunnel

project. As is the case with the rehabilitation work, AMBRIC will
be the primary contact with the construction contractors. AMBRIC
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will approve shop drawings, provide inspection service to insure the
work conforms to specifications, execute any necessary design
charges, assist the contractor in obtaining permits and review and
approve contractor invoices. At the end of construction, AMBRIC
will provide CWO with as-built drawings of the completed

facilities. Construction supervision of the Abu Rawash Treatment
Plant is expected to be provided by the design contractor, with
AMBRIC involved in the broader construction management role.

D. Training

9.17 In addition to the training oriented towards operation ard
maintenance of the rehabilitated collection system, the Cairo
Sewerage Project (0091) will fund a training program for wastewater
treatment plant operations and maintenance. This training program
will be conducted as part of the rehabilitation of the Zenein
Treatment Plant and will emphasize hands-on training of technicians
as well as supplementary classroom instruction. GOSSD personnel
trained under this program will provide both long term staffing for
the Zenein plant and a core cadre of experienced operations and
maintenance staff for the Abu Rawash Wastewater Treatment Plant and
associated pumping stations. This training and management
responsibility is expected to continue throughout the construction
period of the Cairo Sewerage II Project (at least five years) after
which time a detailed review and evaluation will be performed to
determine further needs. After completion of 0091, funding for this
effort will be continued under this new project.
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9.18 The new camponents of the West Bank collection system which
will be constructed under Cairo Sewerage II will require additional
specialized training and will be able to utilize training initiated
for the rehabilitation projects. Although the West Bank collection
system has been designed to require a lower level of maintenance
than the existing system, proper operation and maintenance of the
screw pump stations will require that the contractor provide
hands-on training and supervision to C/GOSD personnel responsible
for the facilities.

3.19 In order to assure that the Abu Rawash Wastewater Treatment
Plant is properly managed, operated and maintained, responsibility
for plant supervision and operation will be given to U.S.
contractor. This concept will be developed further in the proposed
project paper amendments to establish funding and construction
approaches. In addition to day-to-day operation of the plant, the
contractor will be responsible for providing hands-on and classroom
training to C/GOSD personnel in all aspects of cperating,
maintaining and managing the Abu Rawash Treatment Plant. Contractor
personnel will be phased out as C/GOSD staff demonstrate over time
their ability to assume responsibility.

E. Evaluation Plan

9.20 The project will be subject to both interim and final
evaluations. At one or more points during implementation, the GOE
and AID will: (1) evaluate progress toward attainment of project
objectives; (2) identify and assess problem areas which inhibit such
attainment; and (3) determine how such information may be used to
overcome implementation difficulties. A final evaluation will
assess achievement of project objectives and, to the extent
feasible, evaluate the overall develcpment impact of the project.
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System utilization, the key to beneficiary impact, is dependent not
only upon che major infrastructure being in place but upon laterals
and household connections being constructed in a timely manner.
Therefare, both the interim and final evaluations will focus on
whether the construction/installation of these facilities is keeping
pace with the rehabilitation and expansion of pump stations,
culverts, and treatment plants.

9.21 A water/wastewater sector evaluation is planned for
February 1985 to assess attainment of objectives under the on—going
water and wastewater projects in Cairo, Alexandria, and the Canal
Cities. In addition, the evaluation will address the attainment of
policy objectives. Inasmuch as the Cairo Sewerage I project is in
effect a first phase effort on the West Eank, the lessons learned
will be useful not only to implementing the new project but also to
structuring the evaluation program.
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YEAR
tems 85 86 87 B8 89 90 91 92
Culverts 90 75
“ajor Pumping Statioans ?‘10
j1za Rellef 42
W Systen 93 44
vbu Rawash Primary 60
.bu Rawach Secondary 10
W Laterals 21 39
yramid Collectors 75 _
yramid Laterals 30 25 Q
ook=-ups 12 8 g\
anagement/Training 18 -\
onstruction Supervision 15 4 14
>tal Cost ($ Million) 350 200 200 G5

NOTES: (a) 1985 funding level iﬁcludcs $150 million from Fv
(b) First house connections estimated in early 1988

(c) Construction camplete in 1990

Alternative 3

"Additive" Construction 7 rwroach .

Tllustrative Obligation and
Construction Schedule

Fig. 9.1
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X. Recommendation, Conditions and Covenants

A. Recommendation:

10.01 Subject to the conditions and covenants discussed above, it
is recaommended that AID authorize a grant from the Economic Support
Fund of $700 million as a first tranche of funding for the foreign
exchange and scme of the local currency costs of the Cairo Sewerage
II Project. These funds will be used for engineering and
construction supervision on the East and West Banks and for
equipment and construction on the West Bank. Of the total grant, it
is further recommended that $36 million be passed on as a grant by
the GCE to the Cairo Wastewater Organization and $664 million be
loaned by the GOE to C(WO. The regrant represents the estimated
costs of management, training, engineering and supervision. In the
past the costs of equipment and construction have also bean
regranted, but recent AID policy (see Amendment 1 to the Canal
Cities Water and Sewer Project) calls for support for such costs to
be loaned. All goods and services financed by AID will have their
source, origin, and nationality in the United States and Egypt.

B. Conditions Precedent to Disbursement:

10.02 It is recammended that the following condition to
disbursement be included in the Project Agreement:

That prior to the disbursement of any funds for construction
under this project CWO have an approved contract amendment with
AMBRIC for the construction management and supervision services
for elements of construction funded by USAID.
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C. Covenants:

10.03 In the past, AID has attempted to achieve policy objectives
through covenants for water/wastewater projects calling for
financial and institutional reforms considered essential to ensuring
sufficient GOE capacity to develop, operate and maintain
rehabilitated and expanded water and sewerage systems. This
approach has been replaced by the AID-GCE policy dialogue which
culminated in January 1984 in co-signing of a Memorandum of
Understanding (MOU) spelling out the reforms which are considered
critical and linking future AID support of ithe sector to GOE
achievements. Therefore, the following covenant is considered
sufficient to represent AID's interests in this regard:

That the parties agree to meet at least annually to review
progress toward the achievement of objectives set forth in the
. attached MOU of January 1984 as a basis for determining the
level of ocontinuing AID funding for Cairo Sewerage II Project.

In addition, the following covenants will apply:

That the fhﬁds made available by this Grant for the purpose of
financing the foreign exchange costs of equipment and
construction will be loaned by the Grantee to CWO on terms and

conditions acceptable to AID.

That the Grantee covenant that adequate local currency financing
for sewerage laterals and household hockups is made available as
needed to ensure implementation in a timely manner.
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That the Grantee covenant that discharges to drains are
permitted and existing drains are expanded, as necessary, to
ensure sufficient capacity to accept increased flows.

That the Grantee covenants that the provision of household
hookups to the system will not be dependent on the house owner
or resident's ability to pay for such hookups.



ANNEX A

MEMORANDUM OF UNDLERSTANDING

The Governments of Egypt and the United States, recognizing

the importance of improving Egyptian watcr and wastcewater scrvices,

jointly aércc to the following:

1.

The implcmcntdtion of a §1.2 billion funding program during
the calendar yecars 1982 through 1987, such implementation
being subjecg to U.é. Congressional approval of funds;

The nced for certain management and administrative actions
to strengthen Egyptian water and wastcwater institutions,
such actions becing subjcét to the approval of the Egyptian

-

Pcoples Assembly and of reclevant Egyptian local authoritics:

- Tariff incrcases adcquatc to cover the cost of water
and wastewater operations, maintenance, debt service, and
routine improvements, as well as appropriate incrcases
by the GOE in the sizc of the operations, maintenance, and
investment budgets provided to fund thc scctor;

- Provision of adequate facilities for training and tcchniéa);
services to support the sector and also an incentive
system to maintain and recruit qualified staff; |

- The establishment of autonomous local water and wastewater
organizations, with the authority to retain service
revenues for their own qpcrating needs;

- The retention during the program of a construction managem

firm to ensure on-timc completion of the projccté;
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Jt is anticipated that the construction program will be
completed on/or before July 1, 1989. The management actions
described above will be phased in and will be fully in place
by that timc. Notwithstanding the 1989 completion datc,.cvcry
cffort will be 6xcrted by both parties to ensurec complction of
the West Bank Cairo portion of the program within thrce ycars
of the avdilabiiity of the final cngineering design for that
pproject.

Represcntatives of both partics will meet annually to
rcview the performance of the program ddring the previous year
and the anticipated performance during the following year.

The reviews will include cvaluation of funding for the program,
construction implementation, institutional development, and progress

being achieved toward the agrced economic targets.

Vsl SES

{0
ing. Hassaballd\\MohameQ Dr. Wa&gih Shindy?
Cl-Kafrawi Minister for Investment Affairs
Minister of Reconstruction and International Coopcration

and Minister of State for
llousing and Land Reclamation

Datc: Date: 22_1- 5L

—J <Skeus o,
S, SLBM

M. P. W. Stone

Director
USAID/Egypt
Datec: W. \L- en




GRANT No.

DRAFT
PRQJECT AUTHORIZATION

Name of Country: Arab Republic Name of Project: Cairo Sewerage II

of Egypt
Number of Project: 263-0173

1. Pursuant to Part II, Chapter 4, Section 532 of the Foreign
Assistance Act of 1961, as amended, I hereby authorize the Cairo
Sewerage II project for the Arab Republic of Egypt (the
"Cooperating Country") involving planned obligations of not to
exceed $700,000,000 in grant funds up to 5 year period from this
date subject to the availability of funds in accordance
with the AID OYB/allotment process, to help in financing foreign
exchange and local currency costs for the prcject. The rate of
obligations will be subject to satisfaction of the ol jmctives
set forth in the January 1984 Joint USAID/GOE Mz:.randum of
Understancing regarding the water and wastewater sector. The
planned life of the project is 10 years from the date of initial
obligation.

2. The project consists of assistance to the Government of the Arab

Republic of Egypt to improve, expand and assure proper
management of the wastewater collection and treatment system on
the West Bank of Cairo.

)



3.

4.
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The Project Agreement which may be negotiated and executed by
the officer(s) to whom such authority is delegated in accordance
with AID Regulations and Delegations of Authority shall be
subject to the following essential terms and convenants and
major conditions, together with such other terms and conditions

as AID may deem appropriate.

A. Source and Origin of Commodities, Natiocnality of Services

Commodities financed by AID under the project shall have their
source ard origin in the Cooperating Country or in the United
States, except as AID may otherwise agree in writing. Except
for ocean shipping, the supplier of commodities or services
shall have the Cooperating Country or the United States as their
place of naticnality, except as AID may otherwise agree in
writing.

B. Prior to any disbursement, or the issuance of any commitment
documents under the Project Agreement to finance construction,
the Cooperating Country shall furnish in form and substance
satisfactory to AID an approved contract amendment between the
CWO and AMBRIC for the oonstruction supervision of that element

of construction.
C. The Cooperating Country shall covenant the following:

(1) That the parties agree to meet at least annually to review
progress toward the achievement of objectives set forth in
the MOU of January 1984 as a basis for determining the
level of continuing AID funding for Cairo Sewerage II

Project.
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(2) That funds prcvided under the Grant for the purpose of
financing the foreign exchange costs of equipment and
construction will be loaned to CWO on terms and conditions
acceptable to AID.

(3) That the Grantee covenants to make available adequate local
currency financing for sewerage laterals and household
hookups as needed to ensure implementation in a timely

manner.

(4) That the Grantee covenants that discharges to drains shall
be permitted and existing drains shall be expanded, as
necessary, to ensure sufficient capacity to accept

increased flows.

(5) That the Grantee covenants that households shall receive in
a timely manner hookups to the system regardless of the
house owner's or resident's ability to pay.

ID#0076A



UNITED STATES AGENCY for INTERNATIONAL DEVELOPMENT

CAIRO, EQYPT

CERTIFICATION PURSUANT TO SECTICN
611(e) OF FAA 1961 AS AMENDFD

As Director and 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 previocusly financed or assisted by the United States,
I 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 in the Cairo Sewerage II project.

This judgment is based upon general considerations
discussed in the project paper to which this certification is
to be attached.

— o, Stase

M_OPOWO gm
Director

e- €Y

Date




ANNEX D

The Near East Bureau Strategy, 1983-88 identifies the Bureau's
regional strategies and sectoral priorities. Population and
complementary health activities, urbanization, and water
scarcity/utilization rank first, second and third respectively

as the priority development problems in the region.
Intervention in the three sectors involve large water and
wastewater components including (1) improvements in
maternal/child health (2) improved performance and efficiency
of urban institutions, and improved social equity for the urban
poor, and (3) an increase in the number and effectiveness of

wastewater services.

1. P. 41, Table 20
2. Section 1, Priority Development Problems for the 1980's in

the Middle East, Population and Complementary Health
Activities, Urbanization, and Water Scarcity/Utilization.

ID¥1766D
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7.3.5 1In Table 20 the final list of priority development problems are
presented in order of Bureau priority ranking. The Bureau ranking is derived
from the three surveys and from our statistically-based socioeconomic analysis
of the Region. Section 5, The Middle East Development Setting, identified the
emerying trend toward urbanization as a major development theuwe for the 1980s,

Table 20

Priority Development Problems for the 1980's in the Middle East
Identified Development Problem Final Bureau Priority Ranking
Population 1
Urbanization 2
Water Scarcity/Utilization 3
Employment Generation 4
Basic Education & Technical Training 5
Agricultural Productivity 6

Energy 7

7.3.6 Looking ehead .o the year 2000, there are established trends which
Yemand a chcnce in focus for future A.1.D. finenced activities. The three
survey results sunmarized in Table 19 indicate a rezsonable consensus emong
Missicns and cutsige experts on the priority ranking of most development
problems for the rzgion. However, the inevitable urbanization trend in the
Region, strongly suggests that Bureau attention must begin to shift toward the
urban sector over the planning period 1983 - 1988; end that the urbanization
erocess provides an organizing theme for a wide variety of future Bureau
activities in the Region. More Bureau resources should be devoted to urban
emploviment gencration, provision of urben services, promotion of policy
chianges designed to improve efficiency and equality in the urban eccnomy,
strengthening of urban planning institutions, and supply of technical
assistance to urban - related planning, management and productive activities.

7.4 lajor development problems

7.4.1 Population growth as the engine behind urbanization. Projected rapid
«growth in toial populatior, given generally Timited arable land resources
‘combined with a trend tcwards greater farm mechanization (especially on larger
farms), provides an engine for continued migration of rural dwellers toward
the cities (the "push" motive behind rural - urban migration). Over the next
25 years the total population in the nine countries that comprise the A.I.D. -
assisted Middle East Region is projected tn double regardless of whatever

success there might be with family planning programs over the planning period
(1983 - 1988).







URBANT ZATION

Description of Development Problem

Proverty 15 increasingly becoming an urban phenumenon because the rapld growtti uf total population increasingly manifests itseif in
the dramatic growth of urban areas. Urban population in the cegion is expected to double by the year 2000, comprising 58% of the
region's total population compared to 451 in 1983, (Cities in the region are unprepared for the growth they are curreritly experiencing
{(well over half of total pcpulaticn yrowth over the period 1500-83 occured in urban areds) while estimates are that four out of every
five new additions to totai population over the remainder of the decade will live in ucban areas,

A B ¢ ] - 4
Long-term AlD Yerifiable
Development Geal Strategic Qbjectives Strategic lndicators Means Benchmarks
"'555}?066"—-“ 1988 L ~ 5 years 195

Management of tie
urbanizatiun pracess
so that it contributes
to the achievement of
naticnal economic
development
obiectives of the
countries in the
region, through
development of
efficient natiora?
urban settlement
svstems.

(1) Increased awareness
by host qovernments uf
the need for explicit
policies to utilize
urban developuent to
attain ovurall ecunumic
development objectives.

{2) Improved perfor-
mance and efficiency of
urban institutions in
the region,

{3) lmproved social
equity for the urban

poor.

(1) Urban developuent
is an inteyral part of
program analysis in
all Missions,

{2) Implemeantation of
urban prougects that
address identified
constraints .o
proyress.

{3) luplementatton of
HGs four luw-cost
sites-and-services
and/or slum upyrading,

{1) the rule of AlD in urban
developuent is currently being
reassessed by the Agency. PPC

is preparing an yrban Development
Policy Paper. Tune Uffice ot
Housing ang yrbdn Development

has developed assessment packages
that can assist Missions in urban
analysis., The 1943 Hear East
Bureau Mission Directors Meeting
will reach conclusions on how

to integrate urbanization into
country programs, A L. .rban
Working Group will identify
specific urban intervention modes,

(2) Finance urban/economic infra-
structure facilities,

{3) Develop wethods to mobilize
adequate domestic financial
resources to expand the scale of
already developed low-cost
tousing and urban services. {In
the case of urban water/waste-
ater services see Water
Scarcity/utilization,)

(1) Increase the level
of awarencss of Mission
staff regarding the
importance of the
urbanization process

in econumic development

{2) The NE Bureau will
have prepared, in con-
suitetion witn {ts
IHissions and the rele-
vant central bureaus,

¢n urbanization strategy
applicable to AlD-
assisted countries in
the region, /

{3} MNE Burcdu will make
use of newly approved
centrally-funded UDSS
Project for assistance

in an urban assessment
or the urban component of
a CDSS, and in the deve-
lopment of an urban PID,

S~a






ANNEX E

Current Status of Project No. 263- 0091, Cairo Sewerage

Backgronmd :

This project generally termed 0091, was first authorized in
1978 at a level of $25 million. These funds were for support
of the design of expansion projects, training and management
advisory services and for the most part to initiate
rehabilitation work primarily on the Cairo West Bank. In
addition to USAID and GOE funding, support was also provided by
the British and by the West Germans. The project was amended
in 1981 to provide for an additional $104 million of US funding
resulting in a LOP of $129 million.

The current status of the 0091 project as amended is

discussed as follows:

Project Status

The 0091 project is divided into 5 categories as follows;
Rehabilitation Equipment ($14,000,000); Rehabilitation
Construction ($79,000,000); Engineering Design ($29,000,000);
Training Management Advisory Services ($4,000,000) and
Unsewered Area Intervention ($3,000,000) for a total of
$129,000,000.

1. All expenditures planned for rehabilitation equipment have
been made. At this time there are 3.127 million US Dollars
carried as an unearmarked balance, and being retained for

rehabilitation construction.
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1he rehabilitaticn constructicn element has been divided
intc several sub categcries. A ccntract has been awarded
tc howara-hartert-Sadelmi fcr $38.5 millicn to rehabilitate
53 existing pumping staticns alcrg with associated
fcrcemains and gravity sewers, 39 ejectcr staticns, and tc
censtruct 6 new staticns. This centract is cn schedule and
will be cangleted in mid FY 85. A seccnd ccntract has been
awarded to Sadelmi to ccnstruct 5 new pumping staticns in
early 1964 fcr $11.5 millicn. 1he remainder cf the mcney
is tc ke used to rehabilitate the Zenein hastewater
1lreatment Flant, and tc rehabilitate 3 pumping staticns cn
kcda Island.

All of the Wcrk Crders planned under the Engineering Design
Element have been given tc AMEKIC. ‘7lhere are two
amendments tc these werk corcders which are currently being
finalized by AMERIC and (WC. These prcpcsed amendments
include the following:

a. Authcrizaticn tc carplete the design of the
rehabilitaticn cf the Zenein 1reatment Plant. AMBEKRIC
had previcusly campleted 70% cf this rehabilitaticn
design, at which point they were instructed tc stcp by
CwWC and the design was given tc a public sectcr
canpany tc carplete. CWC ncw wishes tc have AMEKRIC
canplete the design fcr US funding. Ccst of
censtructicn is estimated tc ke $25.0 million.

o
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Authcrizaticn to design the rehabilitation cf the
three pumping stations on koda lsland. 1These staticns
are an important part cf the sewer system fcr koda
Island, hcwever the design had nct been authcrized in
previcus wcrk crders. Ccst cf ccnstructicn is
estimated tc be $5.0 millicn.

Authcrizaticn to implement a pilct program in the
unsewered areas. AMBKIC has prepared a draft prcgcsal
program fcr this pilct program and needas CWO apprcval
and authcrizaticn to prcceed. Estimated ccst cf pilct
pregram $1.0 millien.

Authcrizaticn tc review and mcaify the design fcr the
ccllecticn system in the Pyramids area. Althcugh this
design wcrk was originally in the AMEKIC assignment,
CWC assigned the design to a local firm. CWC new has
requested US funding cf the ccllectcrs and laterals in
this area, which will require examinaticn cf the
Egyptian design, and same modifications and additicns
tc make it acceptable tc USALD and internaticnal
tendering standards. The estimated ccst of this werk
is incluGed in the ccst estimate fcr Cairc Sewerage 1I.

Authcrizaticn to design a training program at the
Zenein lreatment Plant fcr cperaticn and maintenance
cf treatment plants and majcr sewage pumping
staticns. $4.5 million have been reserved fer this
program.
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Authcrizaticn to make a study cf the Muheit drain
system. All of the effluent cf the Zenein 1reatment
Flant and the prcpcsed Abu Rawash 1lreatment Plant
currently has to flcw intc the Muhei: drain thrcugh
its tributary system. 1lhere is strcng evicdence that
neither the tributary which drains the Abu kawash area
ncr the Muheit drain itself can accarmodate the
expected flows. Although there has been same initial
reluctance c¢n the part ct the CWC and the Ministry cf
Irrigaticn tc accept any assistance in this
evaluation, CWC ncw fully suppcrts the need fer the
study. Fkemedial wcrk will have to be identified early
cn sc that the necessary werk cf the drain system can
ke canpleted ktefcre the Abu kawash plant is fully
creraticnal.

Authorizaticn tc prcceed with a final review of the
flooding areas cn the west Bank. AMBKIC identified
all flcoding areas in a repcrt submitted in Cecember
1981, ana recamenced measures tc alleviate the
problem. 7The CWC then initiated a crash program tc
ccrrect these flccding prcblems. 1his program
included the pumping staticn rehabilitaticn and
censtructicn being undertaken Ly US centractcrs under
the present 0091 project, design by GCSD fcr
censtructicn by local contracters, design ana
ccnstruct contracts given tc local public secter
canpanies and varicus canbinaticns ct these
approaches. Eecause of these various apprcaches a
canprehensive review is ncw required to assure that
same prcblem areas may nct have keen inadvertently
cmitted tram the cverall effcrt which can be
accancdatea in the 0091 program.

(\)
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The Lesign ct the pumping staticn renovaticn and censtructicn
Erojects has been carpleted. 71he cverall west Bank design is
scheduled fcr carpleticn in Lec. 1984 while the Giza kelief
pcrticn is scheduled for final review on August 1984.

1he balance ct funds in the prcject are expected tc be

sufficient fcor all the design and ccnstructicn activities
cescribed abcve, including a small ccntingency amcunt.

RECAP1TULATICN

Cammitted Unearmarked

1. FEkehab. Equip. 10,872,151 3,127,809 MNc further equipment prcpcsed
fcr purchase. Unearmarked
funds tc bte used fcr kehakb
Censtructicon

2. hehab. Ccnstr. 50,626,779 28,373,221 Unearmarkea funas tc be used
as fcllow:
Zenein Rehab $25,000,000
Rcaa Island werk $ 5,000,000
Centingency $ 3,000,000

Additicnal funds toc be
transferred frcm:

kehab Equip. $3,000,000
Unsewered areas $2,000,000

3. kngr. Lesign 25,995,470 3,004,530 Unearmarkeda funds expected to
be used for additicnal design
werk descriked abcve.
Presently earmarkea funds
will canplete design cf West
Bank prcject, and
censtruction of 0091 prcjects
described abcve.

4. 1raining and Mgt

Adviscry Services -0~ 4,000,000 All funds reserved fcr this
use are expected tc ke
utilized.



5. Unsewered Area
Interventicns

-0-

3,000,000

The present estimate is that
less then $1,000,000 will ke
utilized in the pilct
program, the remaining funds
will be utilizeda in the rehab
work.
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kehabilitaticn Werk ana kelaticnship to Cairc Sewerage 11 Wcerk

The rehabilitaticn and ccnstruction of sewage pumping stations under
the G091 prcject has been carefully designed tc meet bcth the
apparent and urgent needs of getting the sewage cff the streets
(flcading), and tc integrate them into the coverall system cf the
hest Eank majcr projects.

Fer instance on the West Eank, Zenein (through the existing Giza

" Pumping Staticn) for all practical purpcses is the only "discharge”
pcint fcr sewage. Bcth the Zenein plant ana Giza pumping staticn
are cverlcaded. The Giza pumping staticn is capable cf becaming a
majcr bottleneck as evidenced by the widespread flcoding associated
with the failure cf the pumpinc staticn system in 1962. Thus all
the renovaticns made on the West Bank have been directed tcoward
relieving the flcoding ccnditicns ana providing the facility for
directing much cf the sewage to the Abu kawash system when the majcr
Ercjects are canpleted.

1lhe attached map shcws areas in the Nhcrthwest Prcject Area which are
ncw subject tc sewage flcoding either repeatedly cr ccntinucusly.
Several aaditicnal prcblem areas have been ccrrected by GCSD
prcjects tc aivert flcws tc nearby drainage areas cr tc replace
"bettlenecks" with larger pige.

The basic prcblem thrcughout the area is that there is insufficient
Fipe capacity to carry the tctal flow cut cf the prcject area. ‘lhe
new Awkatf fcrce main (under constructicn in 0091) will prcvide
extra carrying capacity and will prcvide shcrt term relief fcr the
majcr gravity sewers flcwing tcward the Giza Pumping Staticn. 1his
censtructien will greatly diminish several cf the flccding areas,
and will prcvice majcr relief tcr the Giza system.
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Censtructicn cf the Nerthwest Sewers and Collectcrs will previde
even mcre relief by allowing a free discharge cf sewage frcm
existing drainace areas. (lhe present sewers cften discharge intc a
surcharged collectcr.) The beneticial eftects cf the deep
ccllectors will be widespread. Althouwgh same areas such as Awkaf,
Gcrn, Salam, lalaat & Tahrir imprcved or resolved by the present
0091 prcject wcrk, the amcunt cf relief in cther areas will be
difticult to predict.

kFcllcwing is a brief descripticn cf each of the areas shown cn the
map:

1. Areas which will be ccrrected by present 0091 ccnstructicrn/
rehailitaticn:

a. A new 1600 diameter sewer from Tahrir Pumping Station will
eliminate flcoding cn Wahdeh Street. )

b. A new 900 diameter sewer tc the Salem (Uld) Pumping Staticn
will eliminate flccding in Sudan and nearby streets.

c. A new 1200 diameter sewer to the Gecrn Pumping Staticn will
eliminate street flccding in this area.

2. Areas which may not be tctally ccrrected by present 0091 werk:

a. This area has very dense hcusing and small seccndary
sewers. Although the rehabilitaticn of Tahrir and Talaat
Harb Pumping Staticns (and their later remcval after the W
Project) will help, larger secondary sewers are needed. The
new sewers ccula be designed tc flcw west tc Bcuhi Stret
after the Nw Prcject's "spine" is campleted.



-9 -

b. Chrcnic Flcoding in El Nil Street is prcbakly due tc
undersized local sewers. The relief fram rehabilitation of
Salem (Old) and Gorn Staticns will be difficult to
estimate. Although a GOSD project is presently replacing
save sewers, additicnal work may be required.

c. kehabilitaticn and eventual eliminaticn of the Salem (Cld
and dew) purping staticns will affect this area, but same
replacement cf undersized sewers may be required.

d. 1his area aischarges intc the Cld Lckki ccllector which is
surcharged. The rehabilitation (especially the Awkaf work)
and Ww prcjects will greatly reduce the flcw in this
collectcr. Although relieving the Cla Lckki Collecter will
help, replacement cf several undersized sewers will prcbably
still be required,

e. Prcblems in this area are similar tc area 4. The
rehabilitaticn ct Awkaf Fumping Staticn and remcval cof
Mchandessein and Mcualemeen will have scme limited atfect,
but undersized sewer replacement will prcbably ke required.

3. All cf these areas will receive additicnal study under the
Eresent AMERIC wcrk crders, and remedial ccnstructicn and cr cther
acticn will be taken where necessary.

lhe rehabilitaticn cf the Zenein Treatment Plant will ke designed
and censtructed under the 0091 prcject, and pcssible mcre
impcrtantly for the new prcject will be the cpportunity to prcvide a
management training program in ccnjuncticn with the rehabilitaticn
wcrk. Such a pregram will benefit the trainees Ly prcviding
hands-cn training, bcth fcr the treatment plant rencvaticn, and for
the ccnstructicn ct a majcr archemedian (screw) pumping staticn at
the training site. bcth types cof facilities are majcr campcnents of
the Cairc West Eank expansicn wcrk.
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The cverall Cs&M management and training effort tc be funded under
the new project will use the training procgram at Zenein (described
abcve) for trained perscnnel input. In a rapidly expanding urban
area suwch as west Cairo, there will inevitably be a lcng term need
fcr unsewered area service. 'The pilot progrom being funéed under
the 0091 project shculd provide the basis for this continuing effeort.

1L#15550
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ANNEX F
CAIRO WASTEWATER MASTEKR PLAN SUMMARY

The increase in population, water consumption and the area of
the city connected to the wastewater system will, in the period
1980-2000, increase the flow of wastewater from about 1.5 to 5.0
million m3/day. Very extensive new works will be required to”
protect the health of the citizens of Cairo and to maintain the
city's role as the capital city of Egypt and center of government,
tourism, commerce and industry.

The Cairo Wastewater Master Plan was prepared in (1977-1978) by
a joint venture of two British engineering firms, John Taylor and
Sons and Binnie and Partners. A joint venture of American-British
consultants, AMBRIC, has reviewed and updated the Taylor=-Binnie
master plan, developed the program for rehabilitation and expansion
of the system and is now providing the engineering services for the

project.

Rehabilitation of Existing Facilities

The rehabilitation work proposed in the Master Plan includes the
principal and secondary sewer systems. Comprehensive analysis of
critical portions of the existing collection system showed the need
for providing 750 km of additional sewers to reinforce the
hydraulically overloaded system. Gther elements of the
rehabilitation work are major pumping stations, 100 subsidiary and
ejector stations and the Zenein wastewater treatment plant.



Expansion of Existing Facilities

East Bank

On the East Bank of the River Nile, the overloaded central
collector system will be reileved by a principal tunnel with a
diameter of 4-5m, extending from South Cairo to Ameria at a depth of
15 to 20 meters below ground level. In addition to the principal
tunnel project, branch tunnels will be constructed to tie in the
mzin tunnel eliminating most of the existing subsidiary pumping
‘stations. Flows from the East Bank will be conveyed through a
number ot new main pumping stations, gravity culverts and force
mains, to be treated at new plants at Shoubra El1 Kheima, Khalag,
Berka and Gabel El Asfar.

West Banx

On the West Bank of the Nile, three new major sewerage systems
are proposed, one serving the northern area with a conveyance
culvert to a new treatment facility at Abu Rawash, a second serving
the scuthern areas with conveyance culvert a'so to Abu Rawash, and
the third serving the west central area draining directly to the
Zenein WWIP. The existing east central area system will drain via
Giza Pumping Station to Zenein WWIP, which will have peen relived to
the point where it can handle these flows. The relief of the east
central area system shall allow for flows from the two islands, in
the Nile, Zamalek and Roda to be carried to the West Bank for
treatment.
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The Master Plan provided for the initial disposal of treated
effluent to existing drains on the east and west banks, with
provision in the longer term for the reuse of effluent and sludge
for the reclamation of desert land in the vicinity of Cairo.

Helwan Suburb

Helwan has its own sewerage system which consists of a gravity
network, main pumping stations and a wastewater treatment plant. A
German engineering firm is providing the consulting services for the
Eroject.

Project Cost

The planned improvements will be accomplished in several
stages. The implemetation of the much needed rehabilitation program
ard the First Stage of the Master Plan new works is envisaged to be
achieved in the next five years (1984-1989). These works are
currently estimated to cost over LE 4.4 billion. The cost breakdown

is as follows:



Cost Item

Cost, LE X 106

Foreign Exchange funded by:

1) Technical services
2) Rehabilitation:

- Pump stations & Main-
tenance equipment

- Secondary sewers
reinforcement

- Zenein WWIP

3) Master Plan new works:
a. East Bank Scheme:

- Tunnel group

- Pumping stations group
Culverts group
Gabel Asfar WWIP

- GOSD's projects

b.West Bank Scheme:

- Sewers and collectors;
Pumping stations,
Giza relief system
and laterals

~ Abu Rawash WWIP

- GOSD's projects

4) House Connections
5) Helwan Suburb

6) Contingency

200.0

70.0

170.0
35.0

1000.0
125.0 . -~
150.0
635.0
250.0

880.0
165.0
55.0
90.0
125.0

450.0

Us, UK, EEC

Most US, some
Germany
US (nominal)

None to date
US (proposed)

UK, GOE

UK, GOE

UK (nominal)
UK, GOE

GOE

US (possibily)

Japan/US (proposed)
GOE

EEC, Italy & Holland

Total:

4400.0 million

\\\:\( 1
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The foreign excliange component of the Cairo Wastewater Projects
as itemized above is about LE 1400 million. Foreign exchange
commitments from U.S., U.K., EEC, German and possibly Japan are as

follows:
Commitment (millions)
US (grant) $ 129 or LE 107.0
UK (grant) LS 50 or LE 60.0
UK (loan) LS 100 or LE 120.0
UK (loan) (under negotiation) IS 80 or LE 96.0
Germany (loan) DM 9.5 or LE 3.4
Japan (under negotiation) $ 3or LE 2.4
EEC* (Grant) | LE 26.3
Italy® (Grant) LE 4.9
Holland* (Loan) LE 3.4

Total: LE 423.4

PROJECTS IN PROGRESS
kehabilitation of Existing Facilities

Two contracts have been executed with US contracting firms. The
first is with Howard, Harbart and Sadelmi for the rehabilitation of
the subsidiary and ejector stations with a value of $38.6 million
and LE 13.4 million. Wwork commenced on March 1983 and is expected
to be completed in February 1985. The second contract, valued at
$11.9 million and LE 5.4 million, has been awarded to Sadelmi and
construction has commenced on the rehabilitation of five major pump
stations. Contract completion date is February 1986.

* Funds for Helwan Project
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The secondary sewerage system has been investigated in some
detail where incidents of sewage flooding have been reported.
Predesign reports have been prepared to identify the system's
deticiencies in 35 different areas and to recommend a program for
relieving the wastewater flooding. The construction of some 146 km
of new pipe lines is required at an estimated cost of LE 70
million. To date, construction contracts in excess of LE 6.5
million have been awarded for collection system improvement for nine
areas. Four of these contracts have been completed and it is
expected that the others will be completed before the end of 1984,
Design of another nine projects with a total value of LE 25 million
is now underway and expected to be tendered before the end of 1984.
The other projects are dependent on Master Plan facilities being
installed and planned to be completed by 1988. USAID is financing
the foreign exchange for the rehabilitation work while the GCE is
providing funds for the LE cost.

East Bank Scheme

The East Bank Scheme is comprised mainly of nineteen contracts.
Funds for eleven of these contracts are now available. The value of
the funged contracts is LE 535 million and LS 246 million, of which
LS 200 million is financed by the British government. Nine of the
eleven contracts have been tendered. Two contracts were signed, the
first contract has been awarded to the UK's GEC Pojects Ltd. and the
second to Arab Contractors. Letters of intent have been issued for
another two contracts. Others are expected to follow soon, and
throughout 1984. Tender documents for the other three contracts are
now near completion.

The GCE is also financing the cost of three other East Bank
projects, Shoubra El Kheima Sewerage and WWIP, Berka WWIP, and Nasr
City Collector. These are now under construction and have a total
value of LE 155 Million.

N
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There is still a shortfall of about LS 330 million in foreign
exchange to complete the East Bank first stage works. In addition,
the GOE will need to provide about LE 670 million in local currency
over the next five years for this unfunded East Bank Work.

GOE is currently seeking additional U.K. funds in the amount of
LS 330 million for the unfunded projects. Tendering of these

projects is pending the availability of funds.

West Bank Scheme

AMBRIC started the design work for the West Bank in February
1984. Four contract packages were proposed at that time:-

Giza Relief, Collectors and Pumping Station
Culverts

Northwest Project, Sewers and Collectors
Pumping Stations

The designs for this project will be completed by the end of
1984. The preliminary cost estimate for the four construction

contracts is LE 400 million.

In addition to AMBRIC efforts, an Egyptian consultant is
designing the Pyramids sewerage system and the Japanese Government
will finance the design of Abu Rawash Wastewater Treatment Plant.

Projects which GOSD now has under construction on the West Bank
are the forth module of the Zenein WWTP and the dry sand beds at Abu
Rawash WwIP. These have a total value of LE 33 Million



Helwan Suburb
Design and tender documents for the construction of the

wastewater projects are complete. The estimated cost of the project
is LE 125.0 million. The project shall be implemented in two
phases. The phase one projects have been tendered. Construction
contracts with a value of LE 15.0 million have been awarded to local
contractors. Tenders from the countries of the European Market in
the value of LE 65 million have been received and are now under
evaluation. Completion of phase one is scheduled for in mid 1988.

GCE Funding for the Cairo Sewerage Program:
The GOE has undertaken major financial commitment to this
proﬁect over the present year. To date total GOE commitments to the

project are in the amount of LE 900 million and are as follows:

Cost Item Cost LE X 106
1) Technical Services 50
2) Rehabilitation Works 60

3) Master Plan new works
a) East Bank Scheme

Tunnel group 195

Pumping Stations group 68
Culverts group 146

Gabel Asfer WWIP 163

GOSD's projects 155

b) West Bank Scheme

GOSD's project 33

4) Helwan Suburb 30
Total LE %00

The GOE commitments will be increased to LE 1570 million in the
event that the negotiation with U.K. for the additional funds (LS
330 million) for the East Bank are successful.



Anmnex G

Technical and Cost Data

1. Discription of Proposed Core Facilities

II. Summary of Core Cost Estimates

III. Cperations and maintenance costs of Core System

IV. Constructicn scheduling based on various funding alternatives



I. DESCRIPTICN CF PROPCSED CORE FACILITIES
GENERAL

A description of each of the proposed pumping stations, plus general
descriptions of the proposed culverts, collectors, and sewers are

presented below.
DESCRIPTION CF PROPCSED PUMPING STATICNS

Seven punping stations will be designed for Stage I of the West Bank
Collection Project. These pumping stations along with the
facilities proposed to be furnished at each pumping station site,
are presented in the following Table 1. The relative location of
each pumping station site is shown on Figure 4.1 of the main report.

All pumping stations will be of the screw type. Because of the lift
required at both Zenein and Abu Rawash, these stations will have two
purping stages. All other stations will have one pumping stage.

Standby pumping capacity will be provided at each pumping station in
accordance with the following policy:

o Up to and including five duty pumps of any one size; one standby

pump of that size.

0 Six or more duty pumps of any one size; two standby pumps of
that size.



(N

Item Enbaba
Initial Capacity (O'D) 220,000
Ultimate Capacity (D) . 220,000
Apprax. Lift (m) 7.8
Screw Dianeter (m) 2.6
Nunber of Stages 1
Mmber of Screws per Stage {(Duty/

Standby) !
Initial f 2/1
Ultimate 2/1
Transfonmer Structure Yes
Electric Substation Yes
Standby Geherator Yes
Services Building ’ Yes
Inlet Manhole No
Cutlet Manhole . No
Site Access Exist.Road
CQulverted/Piped Crossing of
Drainage Canal No
Site Security:
Permanent Wall Yes
Tenporary Fence No
Gatehouse Yes
Manager's House Space
Staff Housing Space
Flow Measurement Yes

(1) To be verified later.

Boulac

600,000 .
827,000
6.4
3.0
x

3/1
4/1

Yes
Yes
Yes
Yes
No

Yes

_Pxist ,Road

No

Yes

Yes
Space
Space

Yes

-2—
South
Muheit
600,000
856,000

5.9

3.0

1

/Nl
1/1

Yes
.- Yes
Yes
Yes
Yes
Yes
New Road

No®
. Yes

Yes

Space

Yesa

Zenein Pyramids
220,000 400,000
394,000 694,000
6.1 pexrstage 5.0
2.6 3.0
2 1
2/1 2/1
/1 4/1
Yes Yes
(5) Yes
(5) Yes
No Yes
Yes No
* Flume - ~ Yes

Exist.Road  Exist.Road

m T . m .
Exist. . Yes
No . No

Exist. Yeas
No ©. Space
No . Space
Yes Yes

(2) Provision is dependent upon the arranganenl. of conveyance conduits relative to the site.

(3) A bypass will be provided.

(4} To be provided through construction at the new treatment plant.
(5) To be provided through rehabilitation of existing treatment plant.

Junction

850,000
1,500,000
5.9
3.0
1

4/1
8/2

Yes
Yes
Yes
Yes
Yes
Yes
Exist.Road

- (1)

Yes
No
Yes

Space

Bpace
Yea

Abu Rawash

850,000
1,500,000
5.9
3.0
1

4/1
8/2

Yes

Yes

(1)

(1)

Yes

(4)
Exist .Foad

(1),

(4)
(4)
)
)
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Except at Abu Rawash, each pumping station will be designed such
that the ultimate number of screw pumps can be installed without
expaiding or duplicating the structure in the future. At Abu
FRawash, the ultimate station capacity will be provided in the future
by duplicating the pumping station provided under Stage I.

Except at Zenein, each pumping station will be equipped with
communication/oontrd devices linking it with upstream stations to
annunciate high water level in the inlet bay, so as to warn
operations personnel tending the upstream station that the
downstream station is incapable of accepting further flow.

Major support facilities to ke provided at each pumping station site

are as follows:

o ‘Transformer EBuilding. A separate transformer building will be

constructed. The size of the building is expected to be
somewhat smaller than that provided for Kossous and Khalag
Pumping Stations on the East Bank simnce, for the West Bank
situation, it is considered more cost-effective to locate the
3150/380 volt transformers adjacent to the motor control center
within each pumping station than to place them within the

Transformer Building.

o Electrical Substation. Except possibly at Zenein, space will be

provided for construction of an electrical substation by CEDEC
(Cairo Electric Distribution Company).

o Services Building. A services building, consisting of

administration offices, prayer room, kitchen/canteen, toilet and
locker facilities, shops, and storage facilities, will be
provided at each site except Abu kawash and Zenein, where such
facilities either already exist or should be provided as part of

the wastewater treatment facility.
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Site Access. Except at Abu Rawash, access to each site will be
provided via a paved roadway system. At Abu Rawash, the paved
site access road should be provided as part of the wastewater
treatment facilities.

Except for the South Muheit site, a paved adjacent roadway
already exists nearby, and only a short length of paved drive
linking the roadway to each site will be required. In the case
of South Miheit, the nearest paved roadway is located some 1.1
km to the south, and thus, additional rcad work will be
necessary.

Culverted/piped crossings of existing canals and drains will be
necessary at both South Muheit and Kirdassah.

Site Security. A permanent wall, camplete with gatehouse, will
be provided at all sites except at Zenein.and Abu Rawash. At

these two sites, a permanent wall either already exists or
should be provided as part of the wastewater treatment facility.

A temporary fence will be provided at the Abu Rawash site until
such time as the permanent perimeter wall is constructed.

Site Housing. Except at Zenein and Abu Kawash, space will be

provided at each pumping station site for a manager's house and
for staff housing. Space for housing will not be required a*
Zenein, since such facilities already exist. At Abu kawash,
space for housing should be provided as part of the wastewater
treatment plant design.
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o0 Flow Measurement. Flcw measurement, in the form of a venturi

flume or Parshall flume, will be provided at all sites except at
Abu Rawash where such facilities should be provided as part of
the wastewater treatment facility. A flow measuring flume will
be located immediately downstream of the pumping station outlet
bay.

DESCRIPTICN OF PROPOSED CULVERTS

General. Culverts in general will follow existing roads and canals
as much as possible to minimize land acquisition problems.
Locations of the proposed culverts are shown on Figure 4.1. The
basic design information is summarized in the follcwing Table 2.

Culverts will be constructed of cast-in-place concrete, will be of
rectangular cross-section, will ke of the two-barrel design, and
will be provided with blue brick linings on the walls and PVC
linings on the ceiling. '

Northwest Project. Wastewater flows from the proposed Boulac
Pumping Station will be ¢wnveyed westerly to the South Muheit
Pumping Station in a 6000 m + long culvert. This culvert will cross

the Muheit Canal and the Lebbeni Drain just before reaching the
South Muheit Pumping Station. the Northwest culvert extends about
2800 m from the South Muheit Pumping Station to the junction point
with the Pyramids Culvert. The cambined flows of both systems will
then be conveyed to the proposed pumping station at Abu Rawash
approximately 2500 m of culverts. These culverts will together have
the necessary capacity to convey the expected ultimate peak flow to
be handled at the Abu kawash facility.



TAELE 2

PROPCSED CULVEKTS

APPROXIMATE
LOCATION LENGTH
(m)

Abu kawash WWIP to Junction of Northwest
and Pyramids Project Culverts 2500
Frcm the Junction to South Muheit P.S. 2800
South Muheit P.S. to Boulac P.S. 6000
From the Junction to Pyramids P.S. 8100
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Pyramids Project. New sewers and collectors in this area, upstream
from the Pyramids Pumping Station, are being designed by GOSD

consultants.

Wastewater flows from the Pyramids Pumping Station will be
discharged into a new 8100 m long culvert which will run along the
Mansouriya Canal to discharge into junction with Northwest culvert.

DESCRIPTICN OF PRCPOSED CCLLECTORS AND SEWERS

General. A brief description of the collectors and sewers being
proposed on this project is presented below. The basic design

information is summarized in Table 3.

Piping materials will include clay pipe through 600 mm size and
concrete pipe with 270 degree PVC lining from above 6C0 mm through
approximately 2500 mm in size. '

Giza Collector. This project will be designed to allow flow from
portions of Boulac El Dakrour, South Giza, and El Ahram to be
diverted away from the presently overloaded collectors draining to

the Giza Pumping Station and to accept flow in the future from
presently unsewered areas. All flcw resulting from this work will
enter the proposed pumping station at the Zenein Wastewater
Treatment Plant.

The construction of two prime collectors and several branches will
be required. The east collector (parallel to the drainage area east
boundary) is to be constructed initially (Stage I improvements),
while the west collector (parallel to the drainage area west
boundary) is to be constructed at a time in the future when area

development so demands.

-



TAELE 3

PRCPOSED SEWEKS AND COLLECTORS

AREA SIZE
(m)

Northwest Project

Embaba 225 to 1600
Embaba 225 to 2500
Awkaf, Mohandessin 1800 to 2800
Awkaf, Mohandessin | 760 fm*

Dokki, Mohandessin, &
Boulack El Dakrour 500 to 2200

Giza Project

South Giza, El Ahram & 1400 to 2200
South Boulac El DBakrour

(same) 500 to 700 fm*

* fm denotes force main.

LENGTH
(km)

9.7

14.4

4.3

0.8

6.3

4.3

2.3

(\

N
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A new 1400 to 2500 mm east collector will be installed northward
along the Zomor Caral, starting about 500 m south of Pyramids Road.
A brarnch to the collector will permit Nasr El din Pumping Station to
be taken out of service. Flow from pumping stations at Abu Horiera,
Cmraniya, and Studio Nahas will be transmitted to the collector by
force main. ‘hat wastewater flow which is directly tributary to El
Ahram Pumping Station and which is generated from within the subject
drainage area will not be diverted to the east collector, but will
continue to ke carried by force main from the El Ahram Pumping
Station to the Zenein Wastewater Treatment Plant. The main
collector will continue along Zomor Canal about 700 m north of
Pyramids koad, then west and north about 3200 m to the Zenein
Pumping Station.

Northwest Collectors and Sewers Project. This project will
partially serve the presently unsewered developed areas of Embaba
a . urban Embaba Markaz; provide relief sewers in Mohandessin,
Awkaf, Dokki, Embaba, and Boulac El Dakrour; and convey the
wastewater from these areas to the Abu FRawash Pumping Station.

New sewers up to 1800 mm in diameter will be constructed for Warrag
El Arab and Warraq El Hadar.

All flow from Warraq El Arab and Warraqg El Hadar will be carried to
the new Embaba Pumping Station. This pumping station will discharge
into a proposed main collector running southwards alongside the
former Sawahel Canal, and then west along the Cairo/Aswan railway.
Branch sewers will drain into this collector ard will serve same
parts of unsewered Emkaba and will allow several existing pumping
stations to be removed from service: El Tahrir (new and old), Talat
Harb (new and old), El Gorn, and Salam (new). About 14.4 km of
sewers and collectors will constructed for these areas.
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The new 1800 mm collector leaving the proposed Embaba Pumping
Station will ircrease in size to 3000 mm at the propcsed Boulac
Pumping Station located 200 m west of the present Moualemeen Pumping
Station (which will ke taken out of service). A new 1800 mm
cullector will be constructed to collect all flows from the present
Awkaf Pumping Station, allowing it and the Salam (old) stations to
be removea from service. About 4.3 km of new collector, will be
constructed; 0.8 km of 700 mm force main will be constructed to
redirect the discharge of Willcocks Pumping Station into this system.

A new 1200 mm collector will be constructed frcm the proposed Boulac
Pumping Station ot the Mohandessin Pumping Station, allowing it to
be remcved from servic A new 1800 mm collector will be provided
in Dokki to intercept sewers which will be cut off by the proposed
Metro. This collector will be one block north ot Tahrir Street,
running generally west to the railway and then north to the proposed
Boulac Pumping Station. Branches to this ccllector will allow two
pumping stations to ke taken out of service: Nayha and Nadi El

Seic. The new collectcrs serving Boulac E1 Dakrour, MohanGessin,
and Dokki comprise about 6.2 km of collectors.
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II. Summary of Core Cost Estimates

The estimated construction costs for the Cairo Wastewater System-West Bank
Project were made prior to the preparation of most of the drawings and
specifications, and represent AMBRIC's estimates of the total project cost
based on the information available at the time of preparation. Included are
'raw' construction and non-construction costs, plus an allowance for
contingencies and omissions.

These cost estimates were produced for present day prices (June 1984) and then
escalated to reflect the probable cost at mid-points of construction, the
assumed bid prices.

Unit and lump costs of the various components of the projects were, whenever
possible, prepared using cost curves and other parameters developed from data
for similar types of projects on the East Bank of the Nile. Contractor's
overhead and profit were built into each construction unit cost while
non-constructional expenses, provisional sums and quantities, and
contingencies were added mainly as percentages of the raw cost.

Assumed inflation rates used in preparing the cost estimates were as follows:
-  Cost of civil works in $ : 10% per annm
- Cost of mechanical and
electrical works in  $ : 8.7% per annum
- Cost of civil works in LE: 20% per annum

Assumed currency exchange rates were

$ = 1l.121E
St. = 1.68 LE
St. = 1.50 $

The following assumptions were made regarding the cost estimates and major
construction materials:
- Reinforcement bars imported from the U.S.A.
Structural steel and steel sheet piling imported from the U.S.A.
Timber imported but bought locally
- Local cement
- Local reinforced concrete pipes and manholes
Ductile iron pipes imported from the U.S.A.
- Flexible vitrified clay pipes imported from the U.S.A. since local
production is not due to start before 1985

In addition, all mechanical and electrical equipment was assumed to be
imported from the U.S.A., and part of the construction plant was assumed to be
locally purchased or hired.

The following are some of the items included under non-constructional cost:
- Mobilization/Demobilization of Contractor's plant and equipment.
- Providing performance and labor and material payment bonds.

- Insurance of works, third party insurance and insurance against
accidents etc. to workmen.

- Providing offices, cars, instruments and assistance to Engineer's
representative and his staff.

- Providing materials, laboratory and testing equipment and
undertaking all factory, laboratory and field tests.

- Providing Contractor's offices, workshops and stores.

- Providing equipment and materials storage facilities.
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In costing of the West Bank Project the following procedure was applied:

- Arrive at a raw estimate.

- Add the non-constructional cost, provisional sums and percentages
of the raw estimate to arrive at the Engineer's probable cost at a
certain base date.

- Using the split between foreign and local currency components,
apply the appropriate inflation rates.

- At a particular date indicated, the construction cost estimates are
rounded up to the nearest million and given as § and LE and also as all
in § using the 1.12 rate.

Pumping Stations Complexes

The costing of the pumping stations was based on a direct physical comparison
of the proposed structures with their counterparts within the America Pumping
Station Complex (Contract No. 1) on the East Bank. The rates used to price
the West Bank's structures were produced using modified rates of an America
P.S. mid-range tender.

The estimated cost of all mechanical and electrical equipments at all pumping
stations sites was compiled in the U.S. offices of Black and Veatch and Camp,
Dresser & McKee. After consultations with manufacturers and included, in
addition to material cost, the cost of shipping, freight, installation and
contractors overhead and profit.

Culverts

An East Bank Tender for Contract No. 6 (Culverts-America Pumping Station to
Urban Boundary and Matareya Branch) was employed in assessing the probable
cost of the West Bank culverts. The choice of the tender used was based on
the following criteria: -

- A mid-range tender.

- A tender with a small foreign currency portion.

‘= A tender that contained a small but reasonable proportion of

non-constructional cost to the total tender sum.

Most of the culvert's quantities were taken off and priced using unit rates
from Contract No. 6. The cost of minor items was allowed for as a percentage
of major item costs. Structures on the culverts such as interconnection
chambers and the inverted siphone were priced as lump sums by comparing them
with similar structures in Contract No. 6.

The Contract Mo. 6 unit rates used in costing he West Bank's culverts were, by
and large, found to conform with East Bank Contract No. 8 (Culverts-Kossous
P.S. to Khalag P.S. to Gabal el Asfar Wastewater Treatment Plant) unit rates.

Sewerage Systems

A number of sewerage projects within Egypt were considered as a basis for
comparison for the ‘costing of the West Bank sewerage elements. These were:
- Alexandria General Organization for Sanitary Drainage Ras el Soda
Sewerage System.

-~ Helwan Wastewater Top Priority - Tender 1, Main Sewers and Lifting
Station 2.

- Mational Organization for Potable Water and Sanitary Drainage
Construction of Gravity Sewers, Force Mains and Pump Stations at
Port Said Ismailia and Suez.
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Information from the above projects could not be fully utilized due to the
following:
- Use of a small number of pipe sizes and different pipe materials
to those on the West Bank.
- Limited lengths of sewers
~ Lump sum contract with few sewers priced as additional quantities.
-~ Different ground conditions.

It was therefore decided to price the West Bank sewers using a set of cost
curves developed by applying the most up to date data available.

General costing of sewers and in particular the costs of excavation and

dewatering will be further explored to present better figures for the detailed

Opinions of Probable Construction Cost.

The cost of sewers to be pipe jacked were arrived at by applying unit rates
obtained from a local pipe jacking contractor.

Manholes were assumed to be lined, cast in place reinforced concrete with
precast concrete ring access shafts and heavy duty manhole covers. Quantities
were based on assumed manholes dimensions and each type of manhole was
therefore accordingly priced. '

COST SUMMARY ~ CONTRACT NO. 20

Pipelines:

Diameter/ Total Depth Unit Raw

Material length rate cost

mm m m LE/m LE
300vC 735 less than 2 100 73 500
300vc 1515 2-4 325 492 375
375veC 1385 less than 2 132 182 820
375vcC 3260 2-4 406 1 323 560
375vC 115 4-6 525 60 375
450vVC 1280 less than 2 175 224 000
450VC 2870 2-4 475 1 363 250
600RC 110 less than 2 242 26 620
600RC 2120 2-4 545 1 155 400
600RC 1315 4-6 719 945 485
750RC 1025 2-4 650 666 250
750RC 575 4-6 850 488 750
900RC 915 2-4 768 702 720
900RC 1070 4-6 989 1 058 230

\fb‘\



1000RC
1000RC
1200RC
1200RC
1200RC
1400RC
1500RC
1500RC
1500RC
1500RC
1600RC
1800RC
1800RC
1800RC
2000RC
2000RC
2250RC
2250RC
2500RC
2500RC
2750RC
2750RC

70
800
2130
337¢C
90
620
110
70
530
735
430
1130
1575
200
420
350
1050
3075
705
465
150
2130

2-4

4-6

4-6

6-8
greater than
greater than

2-4

4-6

6-8
greater than

6-8

4=6

6-8
greater than

4-6

6-8

4-6

6-8

6-8
greater than

6-8
greater than

8

8

Total raw cost of

VC: Vitrified Clay
RC: Reinforced Concrete

Manholes:
Applicable
sewer pipe
diameter mm

300,375
and 450

600,750
and 900

1000,1200
and 1400

1500,1600
and 1800

2000 and
2250

2500 and
2750

Number
of
manholes

46
98
2

2
47
36

Depth
m .

less than
2-4
4-6

less than
2-4
4=-6

2-4

4-6

6-8
greater than

2=4

4-6

6-8
greater than
4-6
6-8

6-8
greater than

8
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838 58 660
1075 860 000
1251 2 664 630
1979 6 669 230
2093 188 370
2350 1 457 000
1172 128 920
1510 105 700
2290 1 213 700
2430 1 786 050
2450 1 053 500
1875 2 118 750
2700 4 252 500
2865 573 000
2094 879 480
2968 1 038 800
2375 2 493 750
3300 10 147 500
3608 2 543 640
3838 1 784 670
4075 611 250
4325 9 212 250

sewers LE. 60 604 685
Average Raw cost
Unit Rate LE
LE/manhole

1356 62 376
1575 154 350
2021 4 042
3697 7 394
5211 244 917
5841 210 276
6413 12 826
7093 262 441
8062 298 294
8392 75 528
8081 16 162
8835 97 185
9875 187 625

10241 81 928
10634 74 438
11769 176 535
13442 67 210
13908 139 080

LE. 2 172 607

Total raw cost of manholes
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Pipe Jacking:

The total estimated length of sewers, of all sizes, to be jacked was 300m,.at
eleven different locations. The cost of pipe jacking included the cost of:

- Excavation of jacking and reception pits.

- Sheet piling and strutting.

- Pipe manufacturing and transport.
Jacking of pipes.
- Dewatering.

Total raw cost of piping jacking LE. 4 626 000

Thus,

Total raw cost (including minor items not shown above) LE. 69.80 million
Non-constructionai cost (15% of raw cost) LE. 10.47 millioa
Provisional sums and quantities (10% of raw cost) LE. 6.98 million
Contingencies and omissions (20% of raw cost) LE. 13.96 million

LE.101.21 million
Currency split - Foreign LE.50.605 million
- Local LE.50.605 million
This currency split is based on the estimated proportional costs of 1local
labor, material and plant to the total cost.

Probable cost on lst June 1984 is
- $ 46.0 million
-LE 51.0 million
Equivalent $ 91.5 million

Applying the appropriate inflation rates
Probable cost on lst April 1987 is
- $ 60.0 million
-LE 86.0 million
Equivalent  $136.8 million

COST SUMMARY - CONTRACT NO. 21

Culvert Length, m Raw cost, LE (Base date, October 1983)
Boulac to 5833 24,74 million

South Muheit

South Muheit 2830 12.39 million

to Junction

Pyramids to 7595 34.48 million

Junction

Junction to 1680 6.58 million

Abu Rawash

Total LE. 78.19 million

Other works, LE:

Interconnection and access chambers 2.28 million
and inverted siphon
Site clearance and removal and 2.43 million

reingstatement of road along

Mansoureyah Canal

Mechanical equipment 0.59 million
Canal and drain crossings, and 0.58 million
relocation of services

Total raw cost LE. 84.07 million
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Non-constructional cost (17.6% of raw cost) LE. 14.80 million
Provisional sums & quantities (5% of raw cost) LE. 4.20 million
Contingencies and omissions (15X of raw cost) LE. 12.61 million

Currency split - Foreign LE 70.22
- Local LE 45.46

LE.115.68 million

This currency split 1is based on the estimated proportional costs of locsl
labor, material and plant to the total cost.

Applying the appropriate exchange and inflation rates

Probable cost on lst June 1984 is
- $ 67.0 million

- LE 52.0 million

Equivalent $113.4 million

And
Probable cost on lst April 1987 is
- $ 88.0 million
- LE 86.0 million
Equivalent $164.8 million

COST SUMMARY - CONTRACT NO. 22

At Embaba P.S. Complex

Screw pumping station

Standby generator building
Transformer building

Services building

Gatehouse

Delivery channel and feed culvert
Boundary wall and site clearance
Roads

Other works

Mechanical and electrical equipment
Embaba P.S. Complex total raw cost

At Boulac P.S. Complex

Screw pumping station

Standby generator building
Transformer building

Services building

Gatehouse

Delivery channel and feed culvert
Boundary wall and site clearance
Roads

Other works

Mechanical and electrical equipment
Boulac P.S. Complex total raw cost

Structure Cost, x 1000

Base Date:Aug.83 Aug.83 May84
LE ST
1359 973
249 44
185 33
454 64
43 6
188 44
343 -
90 -
76 5
- - 2710
2987 1169 2710
LE ST $
1902 1362
384 68
185 33
454 64
43 6
685 194
475 -
91 -
77 5
- - 3826
4296 1732 3826
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At Junction P.S. complex

Screw pumping station

Standby generator building
Transfomer building

Services building

Gatehouse

Delivery channel and feed culvert
Boundary wall and site clearance
Roads

Other works

Mechanical and electrical equipment
Junction P.S. Complex total raw cost

At South Muheit P.S. Complex

Scret pumping station

Standby generator building
Transforier building

Services building

Gatehouse

Delivery channel and feed culvert
Boundary wall and site clearance
Roads

Other works

Mechanical and electrical equipment
South Muheit P.S. Complex total raw cost

At Abu Rawash P.S. Complex

Screw pumping station

Transformer building

Gate house

Delivery channel and feed culvert
Boundary wall and site clearance

Roads

Other works

Mechanical and electrical equipment
Abu Rawash P.S. Complex total raw cost

At Pyramids F.S. Complex

Screw pumping station

Standby generator building
Transfomer building

Services building

Gatehouse

Delivery channel and feed culvert
Boundary wall and site clearance
Roads

Other works

Mechanical and electrical equipment
Pyramids P.S. Complex total raw cost

Grand total raw cost, all pumping stations

1902
384
185
454

43

1311
560
118

76

5033
LE

1812
384
185
454

43
363
468
491

76

4276

1526
185
43
357
126

1902
384
185
454

43
436
606
105

76

4191

23108

1362

1297

4194
4194

o

w
~3
[0
(-]

w
~J
oo
N

2784



Non-constructional cost (7.9% of LE raw cost) 1825 - -
Non-constructional cost (13.4% of ST raw cost) - 1286 -
Provisional sums & quantities (5% of raw cost) 1155 480 1042
Contingencies & omissions (15% of raw cost) 3466 1440 3127
29554 12803 25016
Using assumed exchange rates:
Engineer's probable cost is
LE 51.0 million (Base date Aug. 1983)
$ 25.0 million (Base date May 1984)
Currency split (Civil Works) - Foreign LE 25.6 million
- Local LE 25.4 million
This currency split is based on the estimated proportional costs of local
labor, material and plant to the total cost.
Using assumed inflation rates:
Probable cost on lst June 1984 is:
- $25.0 million (civil)
- $27.0 million (M & E)
-LE30.0 million (civil)
Equivalent $78.8 million
And on lst Janjuary 1987
- $32.0 million (civil)
~ $34.0 million (M & E)
~LE48.0 million (civil)
Equivalent $108.9 million
COST SUMMARY - CONTRACT NO. 23
Zenein P.S. Complex
Structure Cost, X1000
Base date: Aug. 83 Aug. 83 May 84
LE ST $
Screw pumping station 3262 2335
Transformer building 185 33
Delivery channel & feed sewer 292 109
Site clearance 12 -
Roads 32 -
Other works 3 1
Mechanical and electrical equipuent - - 2567
Zenein P.S. Complex total raw cost 3786 2478 2567
Non-constructional cost (7.9% of LE raw cost) 299 - -
Non-constructional cost (13.4% of ST raw cost) - 332 -
Provisional sums & quantities (5% of raw costs) 189 124 128
Contingencies & omissions (15% of raw cost) 568 372 385
4842 3306 3080

Using assumed exchange rates:
Engineer's probable cost of Zenein P.S. complex is:

LE 10.4 million (Base date Aug. 1983)

$ 3.1 million (Base date May

1984)
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Currency split (civil works) - Foreign LE. 5.2 million

- Local LE. 5.2 million
This currency split is based on the estimated proportional costs of local
labor, material and plant to the total cost.

Using assumed inflation rates:
Probable cost on lst June 1984 is:
$ 5.0 million (civil)
- $ 3.2 million (M & E)
LE6.0 million (civil)
Equivalent $13.7 million

And on 1lst July 1986

- $ 6.3 million (civil)
- $ 3.9 million (M & E)
- LE9.2 million (civil)
Equivalent $18.4 million
Giza Relief Sewerage
Pipelines:
Diameter/ Total Depth Unit Raw
Material length rate cost
mm m m LE/m LE
750 RC 133 4-6 850 113 050
1200 RC 376 2-4 977 367 352
1200 RC 226 4-6 1251 282 726
2000 RC ) 965 4=6 2094 2 020 710
2000 RC 2441 6-8 2968 7 244 888
2000 RC 194 greater than § 3155 612 070
300 pI 130 less than 2 98 12 740
300 DI 40 4-6 448 17 920
500 DI 469 less than 2 227 106 463
500 DI 696 2-4 422 293 712
700 DI 550 2-4 650 357 500

Total raw cost of sewers & force mains LE.ll 429 131

RC: Reinforced Concrete
DI: Ductile Iron

Manholes:
Applicable Number of Depth Average Raw cost
sewer manholes m unit rate LE
diameter,mm LE/manhole

750 4 4-6 5841 23 364
1200 4 2=4 6413 25 652
1200 2 4-6 7093 14 186
2000 6 4-6 10634 63 804
2000 15 6-8 11769 176 535
2000 3 greater than 8 12190 36 570

Total raw cost of manholes LE.340 111
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jacked

Pipe Jacking: The total estimated length of pipes, of all sizes, to be
was 105m, at two different locations.
The cost of pipe jacking included the cost of:
- Excavation of jacking and reception pits.
- Sheet piling and strutting
- Pipe manufacturing and transport
- Jacking of pipes
- Dewatering
Total raw cost of pipe jacking LE.1 137 000
Thus,
Total raw cost of sewerage system
(including minor items not shown above) LE. 13.26 million
Non-constructional cost (15% of raw cost) LE. 1.99 million
Provisional sums & quantities (5% of raw cost LE. 0.66 million
Contigencies & omissions (20% of raw cost) LE. 2.65 million
LE. 18.56 million
Currency split - Foreign LE 9.28 million
- Local LE 9.28 million
This currency split is based on tlie estimated proportional costs of local

labor, material and plant to the total cost.

Probable cost on lst June 1984 is:
- $§ 8.3 million
- LE 9.3 million
Equivalent $16.6 million

And on 1lst July 1986
- $ 10.7 million
- LE13.8 million
Equivalent $23.0 million

And therefore, the probable cost of Contract No. 23 is:
lst June 1984 $ 14.0 million (civil)
$ 4.0 million (M & E)
LE.16.0 million
Equivalent $32.3 million

lst July 1986 § 17.0 million (civil)

$ 4.0 million (M & E)

LE.23.0 million (civil)
1.6

Equivalent $4 million
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III Operations and Maintenance of Core System Components
Illustrative O & M costs of the major construction elements are summarized in

the following tables. These costs, estimated by AMBRIC, are based on
comparable US systems and adjusted to local labor conditions and costs.

O & M costs for the culverts, collectors and laterals are expected to be
minimal and therefore have not been included.

Costs are shown in dollars, and escalated to the mid-date of the two five-year
periods using a 7.5% annual factor.
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WASTEWATER TREATMENT PLANTS
AVERAGE ANNUAL CPERATICNS AND MAINTENANCE

COSTS
FIKRST FIVE
YEARS

ABU RAWASH
- Cperations Labor Cost $178, 000
- Maintenance Labor Cost 112,000
- PONe.r COSt l' 063’000
~ Chemical Cost 587,000
- Material and Supply Cost 2,367,000
- Total Costs $4, 307,000
ZENEIN
- Cperations Labor Cost $281, 000
~ Maintenance lakor Cost 235,000
- Pcwer Cost 831,000
- Chemical Cost 495,000
- Material and Supply Cost 1,112,000
- Total Costs $2,954, 000

SECOND FIVE

$331,000
266,000
2,329,000
1,285,000

4,835,000

9,245,000

$404,000
421,000
1,193,000
711,000
1,607,000

4,336,000
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SEWEK PUMP STATIONS
AVERAGE ANNUAL CPERATICNS AND MAINTENANCE

CCSTS
FIRST FIVE
YEAKS
EMEARA
- Cperations and Maintenance $13,000
Labor Costs
- Power Cost 63,000
-~ Material and Supply Costs 63,000
- Total Costs $139, 000
Boulac
- Cperations and Maintenance -  $24,000
Labor Costs
- Power Cost 119,000
- Material and Supply Costs 119,000
- Total Costs $262,000

SIICOND FIVE
YEAKS

$19,000

94,000
©4,000

207,000

$36,000

178,000
178,000

392,000
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SEWEK PUMP STATIONS
AVEKAGE ANNUAL OPEFATICNS AND MAINTENANCE

CCSTS
FIRST FIVE
YEARS
S. MUHEIT
- Cperations and Maintenance $24,000
Labor Costs
- Power Cost 122,000
- Material and Supply Costs 122,000
- Total Costs $268, 000
ZENEIN
- Operations and Maintenance $28, 000
Labor Costs
- Power Cost 140,000
- Material and Supply Costs 140,000
- Total Costs $308, 000

SECCND FIVE

$37,000

186,000
186,000

409,000

$41,000

206,000
206,000

453,000

e

17
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SEWEK PUMP STATIONS
AVERAGE ANNUAL OPERATICONS AND MAINTENANCE

CCsTS
FIRST FIVE
YEARS
PYRAMIDS
- Operations and Maintenance $20,000
Labor Costs
- Power Cost 99,000
- Material ard Supply Costs 99, 000
- Total Costs $218,000
2ENEIN
- Cperations and Maintenance $40,000
ILabor Costs
- Power Cost 199,000
- Material and Supply Costs 199,000
- Total Costs $438,000

SECOND FIVE

$30,000

148,000
148,000

326,000

$59, 000

296,000
296,000

651,000

\

"



- 26 -

SEWER PUMP STATICNS
AVERAGE ANNUAL CPERATICNS AND MAINTENANCE

COSTS
FIRST FIVE
YEARS
ABU RAWASH
- Cperations and Maintenance $40,000
Labor Costs
- Power Cost 199,000
-~ Material and Supply Costs 199,000
- Total Costs $218,000

SECOND FIVE

$59,000

296,000
296,000

651,000
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IV Construction Schedule based on various funding alternatives

General:

Various funding options discussed in Section 9 are shown in the
following illustrative obligation and cor;struction schedules. All
fiqures assume a FY 1984 $150 million obligation which is additive
to proposed 1985 levels.

Figures show actual anticipated construction periods. Start
times allow for the necessary lead time for advertizing and award of
constructon packages. All assume that basic core design will be
completed in Dec. 1984 with Abu Rawash and lateral design activities
continuing until 1986. No allowance has been made for inflation
except for alternative lc.

A

(|.\‘
3 ‘Q
}
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YEAR

Items 85 86 87 88 89 90 91

Culverts 165

Major Pumping Stations 110

Giza Relief 42

NW System 137

Abu Rawash Primary 60

Abu Rawash Secondary 40

NW Laterals ] 60

Pyramid Collectors 75.

Pyramid Laterals 55

Hook-ups 20

Management/Training 18

Construction Supervision 33
" Total Cost ($ Millicn) 487 250 78 )

Note: (a) Estimates hased on awarding contracts as design campleted and
assumes funds available.

(b) A1l construction complete by end of 1989 with first household o Alternative la
hookups in late 1987 ) "Front End Funding”
Maximm Schedule

5




YEAR ~29-

Ltems 8¢ 86 87 88 89 , 90 91
Culverts 165

Major Pumping Stations 110

Giza Relief 42 *
NW System 137

Abu Rawash Primary 60

Abu Rawash Secondary 3 37

NW Laterals r 75

Pyramid Collectors 60

Pyramid Laterals 8 47

Hook-ups 20

Management/Iraining 18

Construction Supervision 33
" Total Cost ($ Million) 350 200 200 65

Notes: (a) Estimates based on awarding contracts as funds available

(b) All construction complete by end of 1991 with first household _
hockups in early 1988 ' Alternative 1b
"Front End Funding”
$200 m/yr. obligation Rate



YEAR -30-

Items 85 86 87 88 89 90 91

Culverts 165

Major Pumping Stations 38 72

Giza Relief 42

Nw Systenm 40 97

Abu Rawash Primary 60

Abu Rewash Secondary 40

NW laterals . 60

Pyramid Collectors 75

-

Pyramid Laterals 55

Hook~-ups 20

Management/ Training 3 5 10

Construction Supervision > 28

* Total Cost (S Million) 250 100 100 100 100 100 65

(inflation est.) 6 45 13 31 40

Notes: (a) Schedule based on inflation costs being funded in addition to
basic $100 million
(b) First house connections in 1990 with construction camplete

in 1994

(c) Inflation figures keyed to construction awards, based on 10% Alternative lc
per year rate and includes construction supervision "Front End Funding”
extensions. $100 m/yr. Obligation Rate
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YEAR
Ltems 85 86 87 88 89 90 91
Culverts 45 33 33 33 21
Major Pumping Stations 30 25 25 30
Giza Relief 20 11 11
NW System 37 25 25 25 25
Abu Rawash Primary 15 20 25
Abu Rzwash Secorndary 10 15 15
NW Laterals | 15 15 15 15
Pyramid Collectors 20 20 20 15
éyramid Laterals = : 15 15 15 10
Hook—ups 4 8 8
Management/ Training 6 6 6
Construction Supervision 9 6 6 6 6
" Total Cost ($ Million) 141 165 190 198 ° 121 .
Notes: (a) Fundiﬁg required based on 25% advance/mobilization with

proportionate drawdown over construction period with an
allowance for retainage. . Altermative 2

(b) Construction sthedule is equivalent to alternative la : Multiple Year Construction
. Furding



(d) Construction showing funding over 2 years based on
"Additive Itean' concept.
(e) First house connections in 1988 with construction complete in 1990

YEAR -32-
Items 85 86 87 88 89 90 91 92
Culverts 95 75
Major Pucping Statioms 110 ‘
Giza Relief 42
NW System 93 44 !
Abu Rawash Primary 60
Abu Rawash Secondary 40
NW Laterals 21 39
Pyrazid Collectors 75
Pyramid Laterals 30 25
Hook~ups 12 8
Management/Training 18
Construction Supervision 15 4 14
- Total Cost (S Million) 350 200 200 65 -
Notes: (a) Construction of Abu Rawash controlled by design sctédule
(b) Construction of laterals phased to coincide with available discharge poirt in new system
(c) Construction service est. to cost $5.0 million in FY 85 and 7.0 million
annually thereafter. Alternative 3

"Additive" Construction

Approach



Annex H

Use of the Joint Housing Project to Provide House Connections for
The Cairo Wastewater II Project

In order to ensure that collector sewers and other components of the
Cairo Wastewater Project are fully utilized as soon as possible it
will be necessary to provide house connections. This will be a
difficult task because many of the "informal housing" areas have
narrow streets and hich population densities. The record of
Cairo/GCSD in providing sewer service in such areas has not been
good. Cne means to assure that households are connected to the
collection system in a timely and efficient manner would be to
utilize the Joint Housing Project Agency (JHP) to implement the
necessary house connection program. The JHP is, like C/GOSD, a part
of the Ministry of Housing, currently implementing a program of
comprehensive urban upgrading in six informal nousing areas of
Helwan. This work is funded by AID Grant 263-0066, Housing and
Community upgrading for Low Income Egyptians. A major component of
the JHP's urban upgrading program is the provision of water and

sewer house connections in these areas.

Use of the JHP, rather than reliance on Cairo/GCSD, takes advantage
of the special expertise which the JHP has developed in dealing with
informal, low inccme ccmmunities. The JHP has developed a procedure
for area upgrading outlined below. They have also invested heavily
in the training of their staff and the development of improved
contracting procedures.



Stage 1; Initial Contact and Planning

A social services team from the JHP contacts area residents,
community groups and community leaders to explain the upgrading
program. The JHP then contracts for an urban plan of tnhe community,
specifying the needed infrastructure (water, sewers, power, roads)
and public facilities (schools, clinics, community centers) and
discusses the plan witnh area residents prior to approval by Cairo
Governocate.

Stage 2; Engineering Design, Community Organization and Credit

Program Initiation

Based on the approved plan, JHP contracts for infrastructure design
and construction supervision services from a local engineering
firm. At the same time, JdP initiates its Home Improvemnent Loan
Program (HILP) along with the Credit Foncier Egyptien (CFE Bank).
Tnis credit program is used by area residents to amortize the cost
of both home improvements and water/sewer connection charges as
their needs develop. The HILP is tne core of tne JuP's cost
recovery program. JHP's social services team concentrates on
nelping community groups organize solid waste collection, cesspit
emptying services, healtn and educational programs.

Stage 3; Infrascructure and facilities Construction

Once the designs are complete tne JdP tenders for local, private
contractors to construct the infrastructure networks and public
facilities. Construction of water and sewer lines (including house
connections) as well as road works is let as a single construction
package for tne entire area supervised by tne local design
engineer. Schools and other puolic facilities are let as separate



contracts. Upon completion of the works the systems are turned over
to Cairo/GOSD (sewers), GOGCWS (water) and the district government
(roads) for operation and maintenance. Area residents are billed
for a one-time "special assessment" based on JHP's costs and
resident's abilities to pay as indicated in planning studies and
JHP's social services team surveys. These charges can be amortized
using HILP credit.

Expansion of the JHP's urban upgrading program to the areas served
by the Cairo wastewater project is a logical extension of the JHP
program. The JHP has indicated a strong desire to expand their
program. Funds frcm the Cairo Wastewater Project reserved for house
connecticns could be used to finance the JHP implemented sewer
construction on a fixed amount or fixed percentage reimkbursement
basis.

Use of the JHP has additional advantages. Sewer improvements could
be linked to solid waste collection efforts and local health
education programs run by the JHP as part of its ccmprehensive
program. A working credit program has already been developed to
recover costs. JHP is familiar with AID procedures and the use of
reimbursement agreements. Most importantly, the JHP is an
institution whose primary purpose is to improve low inccme urban
areas, and sewage system improvements have been at the core of their

Belwan program since 1980.

0058A



5C(2) PROJECT CBECKLIST

Listed below are stxtutory
criteria onllCuble to progects.
This section is divided into two
parts. Part A. includes criteria
epplicable to 211 projects, Part
B. applies to projects funded
from spezcific sources only: B.l,
applies to all projects funded
with Developisent Assistance
Funds, B.2. epplies to projects
funced witb Dﬂvelopment
hAssistance loans, angé B.3.

applies to prOjGC s funded fron
ESF.

IS COURTRY

YiNd

CEcCRLIET U?P

T0 DATE? RAS
STANDARD ITTM Yes
CESCRLIST ZEZDN
REVITHTD FOR Yes
TEIS FROJECTY .

1. Py 19R2? xopronriation not
Sec. HZF, TXL Bec. £34k;
Sec. G53(b).
(a) Describe how
authorizinc znct eppro-
prizticns committees ol (a)
Serate enc nouse have

[¢i]
=
Q
(o
| )
1
V)
(4
(@]

been or will b
concerning the projec:;
(b) is essistance withip
(Operational Year 3Bucget)
country or international
orcanization allocation
reported to Congress (or
not iore than $1 million
over that amount)?

FAk Sec. 611{a)(l).
to obligataion
of $100,00,

Prior
10 eycess
will there be

ANNEX I

Formal Congressional
Notification (CN)

will be submitted

(b) Yes
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(2) engineering, finan-
cial or other plans

necessary to carry out
the assistance and (b) a (a) Yes
reasonably firm estimate

of the cost to the D.S. (b) Yes
of thbe assistance?

FAA Sec. 61ll(a)(2)., 1If

further lecislatave None

action is required within Required
recipient country, what

is basis for reasonable

expectation that such

action will be completed

in time to permit orderly

accomplishment of nurpose

of the assistance?

FX>» Sec. 611(b); FY 1982
JoDrobriation ACt Sec.

50)., 1f for water or . Yes
vater-related langd

Tesource consiruction,-~ =
hes project met the =~ "* °
standards and criteria as
set forth in the

Principles and Standarcds
for Planning wWater andg
R=2lzted Land Resources, -
dated October 25, 19737

(See AID Bandbook 3 for

new cuigelines,)

Fr) Sec. 611(e). 1If
project is ceapital
assistance (e.qg., Yes
construction), and all
D.S. assistance for it
will exceed $1 million,
hae Miscsion Director
certified and Regional
Assistant Adninistrator
taken into consideration
the country's capability
effectively to maintain
and ‘utilize the project?
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FArh Sec. 208, 1Is project

‘U.S. private trade and

suscep:tible to execution

as part of regional or Yo
multilateral project? 1If

so, why is project not ‘so

exccuted? iInformation

and conclusion whether

assistance will encourage

regional development

programs,:

FAX Sec. 601(=2).
Iinformation ang

; Project will not impact
conclusions whether significantly on items
project will encourace a through f

efforts of the country
to: (&) increese the
flow of drternaticnal

trede; (b) foster private
initiative and
ccepetition; &né (c)
encourece coevelovment and
vse of cocperetives, zné
credit unions, end ' .. °

ssociations; (d)

‘scourage nonoooli tic
practices; (e¢) improvs
technical efficiency of
ingustry, acriculcure ané
comerce; and (£)

strencthen free lebor

unions.

Fr) Sec. 601(Db).

informasion anad Project funds will have
conclucions on how . : major impact on US trade
project will encouvrage and investments abroad

through procurement of

US source and origin gocds
investment abroad andg and services provided by
encourage private D.S. US private sector firms
participation in foreicn and suppliers.
assistance proarams

{includinc use of private

tracde cheannels and the

‘services of U.S. private

eniterprise).
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10.

1l.

2.

13.

-

FAN Sec. 612(h), 636(h);

FY )S22 Approovriation
Act S=c, 507. Describe
steps taken to assure
that, to the maximum
extent possible, the
country is contributing
local currencies to mect
the cost of contractual
and other services, and
foreign currencies owned
by the U.S. are vtilizegd
in lieu of dollars.

F2A Sec., 612(d). Does

the U.S. own excess,

.foreicn currency of the

country and, if so, what
arrancements have been
made for its release?

FAh Sec, €01{e). Will

‘the project urilize .

competitive selection -~

- gl = .
procedures for the
awarding of contracts,
except where applicable
procurement rules allow
otherwise?

FY 1682 xpprooriation Aict

Sec. 521. 1i 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 becones
operative, and is such
assistance likely to
cause subhstantial injury
to U.S. producers of the
same, similar or
competing commodity?

FAA 11B(c) and (8).

poes the project comply
with the environmental
procedures set forth in
AXD Regulation 167 Does

I-4

Egypt is contributing
local currency toward
the project estimates
at approximately 1/3
of the costs.

Egypt is no longer an
€XCess Currency area.

Yes

N/A

Yes



14.

-5

the project or program
take into concideration
the prodblem of the des-
truction of tropical
forests?

FAA 121(d). 1If a Sahel
project, has a determina-
tion been :made that the
hest governmznt has an
aceguate system for
accounting for and
controlling receipt &nd

expenditure of project

funds (dollars or local
currency cenerated
therefrom)?
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cities to small towns and

rural areas, and insuring
wide participation of the
poor in the benefits of
development on a sus-
tained basis, using the
appropriate 0.S. insti-
tutions; (b) help develop
cooperatives, especially
by technical assistance,
to assist rural and urban
poor to help themselves
toward better life, and
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N/A

N/A

(a) N/A
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stability? To the extent
possible, does it reflect
the policy directions of
FaA, Section 1022

FAh Sec. 531(c). Will "~
assistance under this
chepter be used for
military, or paramilitary
activities?

FAW_Sec, 534. Will ESF
funas Ce used to finance
the construction of the
operation or maintenance
of, or the supplving of:
fvuel for, a nuclear

"Frcility? If so, hazs the

President certified that
such use of funds 1is
indiscenceble to
nonpreliferation
objcctives?

FAx Sec. 609, 7IT .1
comnmocrties are to be
granted so that sale
proceeds will accrue to
the recipient country,
have Special iccount
(counterpart)
arrangements been made?

I-9

Policy directions have
been included to the
extent possible.

No

N/A



ANNEX J

AID 1020-28 1-TD) PROJECT DESIGN SUMMARY Life of Project:
LOGICAL FRAMEWORK FromFY__J985 toFy_ 1994
Total U.S. Funding _S700 million
i 263- Date Prepared: g1y 1984
Project Title & Number: Cairo Sewerage II (262-0173)
NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPTIONS
Program or Sector Goal: The broader objective to Measures of Goal Achievement:

Assumpticns for achieving goal targets:
which this project contributes:

Improve living conditions (health, 1. Reduction of enteric diseases 1. Ministry of Health records That reduction in sewage

transit, aesthetic) for the flooding will improve the

population an the West Bank of Cairo 2. Elimination of raw sewerage 2. Visual inspection public health enviramment,
from the human environment remove obstacles to transit,

ard better the aesthetic
conditions on the West Bank
of Cairo

Project Purposae: Conditions that will indicate purpose his been Assum,. .ans for achieving purpose:
achieved: End of project status.
Improve, expand ai.d assure the proper 1. Elimination of flooding of sewagg 1. C/GOSD records of flooding incidentg 1. System elements have been

maragement of the wastewater collection | related to surcharging of a) the 2. 2 R . properly designed
. . Ppplications to C/GOSD for new
and treatment system on the West Bank collection system and b) household household tions 2. Const tion is undertaken
of © vaults according to design
2. Effluent discharged into drains | 3. Treatment records at wastewater .
treated to secandary level facilities 3. Long-term expatriate contract
. . for operations, maintenance and
3. Caonduits, pump stations and 4. C/GOSD recoards and'erployee_ training is properly designed
treatment plants on the West Bank performance as determined by field and implemented
operate as designed inspection
Outputs: . Magnitude of Outputs: Assumptions for achieving outputs:
1. Capacity of the West Bank sewag 1. system carries flow of 480,000 ‘1. C/GOSD records of system flow levelf 1. Cooperation and support of CWO/
collection system is increased and by 1590 2. C/GOSD r ds of 1 holds ed GOSD X o oo and
2. Householls have access to the svstem 2. Access to collection system Ly system and new connections 2. Consultants, contractors,
‘J.roug‘ n lateral collection network provided to 8,000,000 residents C/GOSD perform their roles satisfac-
= * by 2020 3. Treatment plant records torily .
3. Zenein ana Abu Rawash Treatment Zéfmtne;{]oo uotg(\)x t o;;rg;t?ggo 4. Field inspection of system campon- 3. Funds, a’;zt;i;‘aigédeqlﬁlgm £ t ?;d
3 ’ 2y nla!lmie.t
ilan]t-s funcrion at secondary treatment 4. C/GOSD statf numbers and per- ents ana C/GOSD records
eve formance sufficient to operate, 5. Interim performance evaluations 4, C/G0SD employees are ava@lable.
4. ¢/GCSD enplovees cperating,maintain-| maintain and manage the West Bank and willing to participate in train-
g - Impfementation Target (Type and Quantity) - As;a%iom for providing nputs:
1. Construction services USAID: $700 Million USAID - GOE Project Agreements Conditions Precedent are met
2. Technical services
3. Materials GCE: $495 Million GOE Budgets Bids are within estimated costs
4. Equipment FX and IE are available
S. Training

6. Cperatians services




ANNEX K

Date:

From: NE/PD/PDS, Stephen F. Lintner, Bureau Environmental
Coordinator

Subject: Egypt, Cairo Sewerage II (263-0173) Environmental
Clearance

Tos NE/PD/Egypt

I have reviewed the Project Paper for the subject proposed
project and the Environmental Assessment prepared in 1982 for
Project 263-0091 and covering the activities proposed for
inclusion in Project No. 263-0173 and I concur with the
recommendation in that a "Negative Declaration" be given.

/:



ANNEX L

Waiver of Competition to permit amendment of contract with AMBRIC to

provide construction engineering, supervision and management services.

Problem: To approve nocn-competitive amendment of contract between
AMBRIC and the Cairo Wastewater Organization to procure construction
engineering, supervision and management services for the Cairo Sewerage
1T Project activities on the East and West Banks.

Discussion: AMBRIC, a consortium of British and American firms, is
currently providing design and construction management services for
expansion of the sewerage system on the East and West Banks of the Nile
under the Cairo Sewerage Project (AID Project No. 263-0091). The
design services contract was first entered into in April 1979 and has

been amended fourteen times sirce.

Because the design services have been financed by both the American and
British governments, no waiver of US nationality rules has teen
required: the British government has financed, on a cost-reimbursement
basis, the services provided by the two British firms which form a part
of AMBRIC - Binnie and Partners and John Taylor and Sons
(Taylor-Binnie), and the U.S., through AID, has financed the services
of the two US components - Camp Dresser and McKee (CLM) and Black and
Veatch International (EVI). The US and Great Britain have financed the
overhead cost of the consortium in proportion to the US and British
services, respectively, provided by AMERIC. To date, major designs
have been develcped by AMBRIC for the central and branch tunnels on the
East and West Bank ocollection and culvert systems and the main



collector and conduit systems under Project 263-0091. Construction of
a portion of this work is currently underway on both banks with
projects being independently funded by USAID and the U.K. All,
however, have retained AMBRIC as the construction manager/supervisor.
Additional construction of collection and conduit systems designed by
AMBRIC under the 0091 project on the West Bank planned for funding by
AID under the Cairo Sewerage II Project is also proposed by the Mission
for construction management and supervision by AMBRIC.

Construction supervision by the designer is standard in the American as
well as international development fields. This approach is based, in
part, on the fact that the designer has a legal responsibility for the
adequacy of his work. In order to undertake this he must play an
integral role during the construction process to assure that work is
accomplished as specified and that required changes and modifications
are compatible with the initial design effort. The alternative of
shifting to a new construction supervision team would result in either
absolving AMERIC of their design responsibility or in duplicating
supervision services with another consultant while AMBRIC still played
a role adequate to assure satisfactory construction in accordance with
their design. The first approach would require a costly and complete
review of all of AMERIC's design work Ly their replacement, while the
second would result in a duplication of staff at the site. Both
approaches would be much more costly, cause delays, and would be more
troutlesome for both CWO and USAID to manage. The GOE and the Mission
have been pleased with the quality of AMBRIC's work to date and for
this reason alone would be reluctant to change consultants to this time.

VA



The continuity need between the design and construction stages was
clearly recognized and provided for in the Request for Technical
Proposals in 1978. The Scope of Work of the KFP includes management
of design constiuction for all of Greater Cairo . The Scope of Work
in the KFP is incorporated in AMBRIC's initial contract signed in
1979. *roth clearly defined a joint design-construction management
phase as well as other phases related to studies, rehakilitation and
training. The construction phase was also clearly established to be
one of construction management rather than a lessor construction

supervision role.

However, the scope of services noted in the KFP and AMBRIC's initial
contract is not identical to the sccpe of services advertised in the
CED prior to prequalification in 1978. The CED notice, which was
prepared prior to the decisicn to jointly finance the project with
Great Britain, contemplated construction supervision as a relatively
minor part of the services to be performed ("l. Recommendations fcr
the repair and rehabilitation of essential parts of existing
sewerage system ... 2. Training in operations and maintenance to
maximize the utilization of the existing system. 3. Arnalyze and
evaluate the proposed expansion of the system, and prepare and
compare feasible alternative solutions for this expansion work.

4. Preparation of final engineering designs, cost estimates, ard
contract documents for the approved expansion plan developed:; and
related construction supervision.") The RFP notes the expansion of
the scope of services to be provided from that included in the CED
notice: "... the preparation cof detailed designs and contract
documents for first stage construction are now omitted from the
SERVICES and will be provided by cthers. OCverall managment of
design construction has been added. Furthermore, ... all of Greater
Cairo (excluding Helwan) is now included in the PROJECT." It is
clear that the CED notice did not clearly give potential bidders



notification as to the total magnitude of the costs or the timing to
implement the program. Previous amendments have increased the
original AMBRIC contract from $5,326,000 to approximately
$23,583,000; additional increments under the 0091 project will
increase the contract to approximatelv $35,300,000. The additional
services to be provided urder the Cairo Sewerage II Project would
increase the contract by an additional 33 million dollars or so.

Therefore, because of doubt that firms responding to the notice of
March 29, 1978 were or could reascnably have heen expected to be
aware of the full range of services now contemplated, a waiver to
permit non-competitive amendment of the AMBRIC contract is being
requested.

Recommendation: Competition in the procurement of services may be

waived and a single-source negotiated procurement authorized by the
Administrator if the value of the procurement exceeds $500,000, when
the Grantee desires to utilize a contractor previously engaged in
the project for follow-on work and the contractor clearly has
special capability by virtue of previous experience in the work but
the Grantee did not advise all ccmpeting firms that a follow-on
contract might result. It is recommended that you permit a waiver
of competition in the procurement of construction engineering,

supervision and management services from AMBKIC.

No waiver of the US and Egyptian nationality rules need be made,
since the US will continue to finance, on a cost reimbursement
kasis, only the services of the two US components of AMBRIC, and a
percentage of the consortium's overhead representating the US firms'

percentage of ownership.

ID#0095A



