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Ministry of Housing and Reconstruction
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Alexandria Wastewater Master Plan

Dear Dr. Marie:

In accordance with the terms of our agreement dated 4 November 1976,

we have prepared a Master Plan for the collection, treatment and
disposal of wastewater for Alexandria. The conclusions and recommenda-
tions of this Master Plan are presented in Volume I which follows this
letter. The details which support this summary are contained in the
remaining three volumes which form part of this Master Plan.

The principal finding of the study is that discharge to the sea
through Tong submarine outfalls is clearly the most feasible and eco-
nomical aliernative for the disposal of wastewaters from the presently
developed areas of Alexandria. Significant savings in both capital
and operating costs will be possible using marine disposal as compared
to all other alternatives.

The total construction cost of the recommended program to the year

2000 is about LE 447 million (US $639 million). The estimated cost

of the recowmended first staye program to the year 1983 is LE 102 million
(US $146 million), neariy nalf of which will require foreign exchange.

We wish to extend our appreciation to all the persornel of the
Ministry, the General Organization of Sewerage and Sanitary Draincge,
and to other government officials who supported us in our studies.

We also acknowledge with thanks the assistance of the staff of U.S.
Agency for Internaticnal Development.

Very truly yours,

CAMg:DRESSER & McKEE INC. \ .
e ik Rl
George R. Grantham Donald E. Cullivan
Project Manager President, International Division

Principa! Office:
One Center Plaza, Boston, Massachusetts 02108 USA
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Preface

The Alexandria Wastewater Facilities Master Plan
Study was administered by the Arab Republic of
Egypt through the Ministry of Housing and
Reconstruction, assisted by a grant {rom the United
States Agency for International Devilopment.

The study was conducted by Camp Dresser &
McKee Inc. (CDM) in association with

Chas. T. Main Internaticnal Inc. (MAIN) and the Arab
Technical and Economical Consulting Office
(ATECO), under contract to the Ministry of Housing
and Reconstructicn. The contract was signed on 4
November 1976 and work began at the project office
in Alexandriaon 1 January 1977.

The project staff averaged about 35 engineers, sur-

veyors, technicians and draftsmen over a 15-month
period. Over 90 percent of lhe techinical study effort
(based on manmonths) was provided by personne!
working in Egypt. Approximateiy one third of the
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SUMMARY
Background of the Study

The study area includes urban Alexandria and its adjacent developing areas. It is located along
the coast of the Mediterranean where the western edge of the Nile delta meets the desert
(Refer to figure following p.15). The study area comprises approximately 660 km 2 of land:
about 100 km 2 of which are urban. The rest of the area is primarily agricultural (40 percent),
desert (35 percent), or covered by the shallow waters of Lake Maryut (25 percent). The present
permanent population of the area is 2.4 million.

Alexandria has in the past two decades experienced rapid and significant changes in
geographical extent, economic orientation and general urban character. Today itisnotonly a
major industrial city and principal port of Egypt but also a prime tourist resort.

The existing wastewater system was designed to serve a much smaller population and a far
more limited industrial sector. It is over-taxed, in need of repair, and totally inadequate to serve
the future needs of the rapidly growing city. Improved development and well-being of Alex-
andria are highly dependerit upon provision of adequate sewerage facilities.

The purpose of this study was to prepare a Wastewater Facilities Master Plan which would pro-
vide for construction and operation of the needed facilities while avoiding an unacceptable
economic, financial, social or environmental impasse. The study addressed the absence of
sewerage systems in many developed portions of the city, problems in operation and mainte-
nance of the existing facilities, pollution of major surface waters, and poor sanitation conditions
throughout the area.

The scope of work included the following principal elements:
Assesement of existing systems and sanitation conditions
Determination of factors which should govern system improvements and new developments
Conduct of marine studies and other necessary field work

Development of a recommended construction program based on full evaluation of alterna-
tive plans

Establishment of a set of top priority projects for immediate implementation
Preparation of conceptual designs and cost estimates for the staged program

Proposal of a sound plan for implementation and management of the program



Existing Conditions

Alexandria is a strip of mixed residential, commercial and industrial development lying between
the Mediterranean Sea and Lake Maryut. The urban area, less than 4 km wide, is about 40 km
long and is shown in the centerfold figure. Drainage and sewerage systems have been con-
structed to serve the inner developed area of about 4 300 ha from Maamoura in the east to
Gabbary in the west. The important, rapidly developing western areas of Ameria, Mex-Dekheila,
Agamy and Nouzha and, in the east, Ras el Soda, Siouf Keblia and Abu Kir, have little formal
drainage and no sanitary sewerage systems.

The existing system in service includes about 150 km of main interceptor sewers, over 1500 km
of secondary collectors and street sewers, 35 pump stations of various capacities and 30 km of
force mains. The system also includes the East Sewage Treatment Plant, operated since 1974,
and having a design capacity of 65 Mi/day and the 85 Ml/day West Treatment Plant which is
currently under construction. Except for flows to the East Sewage Treatment Plant (which
receive a degree of treatrnent less than normal secondary level), all sewage of the area, esti-
mated to total about 560 Ml/day, is discharged without treatment to local receiving waters.
Many of the existing sewers are partially clogged with accumulated sand.

Local flooding due to the backing up of wastewater in clogged sewers, and in areas lacking
sewer service, together with the discharge of sewage to surface waters of the area

endangers public health, limits potential beneficial use of beaches, fisheries and other water-
associated resources, and creates extensive nuisance and odor problems throughout the city.

Poliution Problems

The most serious pollution problems are located as follows:

The Western Harbor, where oxygen is so depleted that anaerobic conditions occur during
the summer

Kait Bey Point, where over 100 Ml/day of inner city sewage is discharged into the surf zone
through an ineffective, poorly functioning short outfall

The eastern beaches, where more than twenty sewer overflows discharge raw or runoff-
diluted wastewater along the shoreline

Abu Kir Bay, where wastes of predominantly industrial origin (80 Ml/day from paper mills
alone) are pumped into a body of water which has very poor circulation, causing extensive



and obvious pollution along the coastline eastward toward Rosetta

Lake Maryut, where the main lagoon receives almost half of the wastewater generated in
Alexandria and is in an advanced state of eutrophication. The lake waters are highly turbid,
low in dissoived oxygen, support dense algal blooms and, along the northern shoreline, are
covered with a thick, offensive blanket of noxious floating sludge

Other inland surface waters, all of which (with the exception of the Drinking Water Canal and
the Hydrodrome) receive pollutional loads from industry, domestic activities or agriculture.
These include the extensively polluted lower Mahmoudia Canal, the Montazah Canal and the
Hydrodrome-Kalaa Drain system. This latter system is highly septic throughout its upper
reaches as a result of discharge of inadequately treated East Piant effluent, together with
large quantities of untreated raw sewage from the eastern portion of the city.

Public Healih

The state of public health in Alexandria is very poor. Available statistics indicate that infant
mortality is high compared with many other urban areas in the Middle East. Typhoic, para-
typhoid, infectious hepatitis, dysentery and other major gastro-enteritic diseases are endemic.
The reported attack rates for water-borne diseases are high and indicate a tremendous poten-
tial for explosive spread of water-borne disease within the study area.

The above conditions bear a strong inferential relationship to the obvious sanitation problems
of Alexandria. These include (1) the absence of sewers in extensive, densely inhabited residen-
tial areas, (2) the operational failure of sewers in other sections because of the disposal of solid
wastes and refuse, (3) inadequate treatment of sewage discharged to inland waters, and (4) a
high level of sewage pollution of the popular bathing waters. There is considerable potential for
serious outbreak of water-borne disease. Should such an outbreak occur, it would have major
social aid economic consequences. improvement and expansion of the wastewater system
must be given high priority to assure Alexandria's future well being.

Planning Projections

There has been a dramatic population increase within the study area over the past several
decades resulting frc m high rates of natural growth (in excess of 2.2 percent per annum), plus
significant in-migration (more than 20 000 annually) from rural areas. Approximeiely 2 400 000
permanent inhabitants reside within the Governorate based on 1976 census figures while an



additional 350 000 to 500 000 temporary or seasonal inhabitants reside within the area during
the summer. Lower income sections of Alexandria have gross population densities as great as
1700 persons/ha. This is considered to be near the saturation level. Growth in population has
now begun to spread rapidly to the east toward Abu Kir and to the southwest, beyond Lake
Maryut, in the Ameria district.

Rapid industrial expansion is also taking place. Major industrial operations include iron and
steel fabrication, petroleum refining, chemical processing, pulp and paper production and tex-
tile manufacturing. In addition, food production, leather tanning, abattoirs and many other
operations generating heavy organic loads are located throughout an industrial area extending
from Abu Kir to Agamy along the entire inland side of the city. Rapid future growth is expected
to occur primarily in the outer portions of the study area, eastward along Abu Kir Bay, westward
beyond Dekheila and in Ameria.

The future population of the study area, inclusive of seasonal residents, is expected to more
than double, and reach a total of approximately 5 300 000 persons by the year 2000. A signifi-
cant portion of the new growth is expected to occur near industrial developments in the outer
porions of the city, where agricultural lands are being replaced by housing, commercial estab-
lishments and factoriec. Projected population (permanent plus seasonal inhabitants) for prin-
cipal zones of Alexandria is distributed as follows:

Population, (Thousands)

Sub-Area (refer to figure following p.15) Present 19856 2000
Inner East 1330 1620 1850
Outer East 440 1000 1560
Central 620 645 680
West (Inner & Quter) 320 425 670
Ameria 20 _ 115 500

Total 2730 3805 - 5260



Wastewater Flows and Strengths

The total flow of wastewater is now estimated at 560 Ml/day and is expected to reach two and
one half times this quantity by the year 2000. Industrial wastes comprise an estimated 45 per-
cent of the total wastewater flow. However, less than 40 percent of the indstrial wastes now

enter the sewerage system, the balance being discharged directly to open draiiis, canals and

local surface waters.

Future wastewater flows and pollution loads have been estimated by sub-area aind pollution
parameter as follows:

Dry Weather Flow Ml/dzy

Sewerage Zones 1980 1990 2000
Abu Kir 119 147 173
Outer East " 42 124 205
Inner East 203 268 332
Central 127 150 173
Inner West 136 178 2i9
Outer West 66 113 161
Ameria 32 85 137
Nouzha 17 31 45

Total 742 1096 1445
Unsewered Areas 2 13 14 25

Alexandria Total 755 1110 1470

1) Includes Ras el Soda. Siouf Keblia and Sadat City areas.

2) Those remote areas of Alexandria; principally Agamy and small villages south of Siouf, where sewers are not
expected to be required until beyond the planning horizon, year 2000.

Pollution lL.oad 1000 kg/day

Parameter 1980 1990 2000
Suspended solids 380 055 735
Biochemical oxygen demand (5 day) 390 605 820
Chemical oxygen demand 790 1235 1660

As indicated above, total wastewater pollution loads (SS, BOD and COD) are projected to
approximately treble between now and the year 2000.



Alternative Solutions

Alternative approaches to future wastewater control in the study area have been based on (l) a
thorough assessment of existing conditions, (2) the careful development of planning projec-
tions, (3) the proposed use of technically appropriate engineering methods, materials, criteria
and costs, and (4) recognition of both adequate collection of sewage and protection of receiv-
ing water uses as planning cbjectives. Three fundamental schemes for future disposal include:
() discharge to the sea, (2) reuse by irrigation of cropland, (3) conveyance to the desert for
evaporation.

Continued disposal to the inland fresh waters of Lake Marvut, even with treatment, has been
considered as an interim solution only, since the lake is eutrophying rapidly ana cannot assimi-
late any majcr portion of Alexandria's wastewaters, even if the wastes are effluents from sec-
ondary treatment plants. Continued discharge to the lake of large voluimes of sewage (even
with effective secondary treatment) will cause further deterioration of the lake fisheries and will
probably result in the complete eutrophication of the fresh water system, ending its value as an
important beneficial resource. After total eutrophication has occurred, when the wastewater
discharges will effectively be channelled to the Western Harbor, secondary treatment will be
inadeguate to protect the harbor waters.

Treatment with disposal to the lake (except for minor flows through existing, improved, treat-
ment works) is therefore not a viable overall solution and is not included in the following com-
parisons.

Three alternative uverall disposal schemes have been economically and functionally com-
pared. The results are as follows:

Economic Assessment

Scheme A Scheme B Scheme C
Item (Sea) (Reuse) (Evaporation)
Total Capital Cost !, LE Million 310 380 410
Annual Operation and Maintenance Cost
LE Million 4 7 6
Cropland Benefit 2, LE Million 0 15 0
Relative Present Wortr Cost 3 1.00 1.24 1.36

1) Costs, expressed in terms of constant 1977 prices, do not include costs for these facilities common to all schemes
such as for property connections and street sewers.

2) Present worth value of estimate ] total potential benefit derived from reuse on cropiand.

3) Discounted capitai, operation and maintenance, net of economic benefit for reuse, at an annual rate of 10 percent
over a 38-year period (1977-2015).



Functional Assessment
Comparative Evaluation

Scheme A Scheme B Scheme C
Factor (Sea) (Reuse) (Evaporation)
Effectivenass Good Good Good
Reliability Good Poor Good
Flexibility Acceptable Poor Acceptable
Ease of Implementation Acceptable Poor Poor
Minimal Environmental Impact Good Acceptable Acceptable
Operational Simplicity Good Poor Good

For the major developed portions of Alexandria, sea disposal, incorporating a preliminary 'evel
of treatment and outfalls extending to 10 km offshore, has been determined the most cost-
effective and viable altzrnative. This finding is illustrated by the above comparisons.

Evaluations of alternztive levels of consolidation for future systems have shown that outer por-
tions of the study are:a should remain separate. Independent local sewerage facilities should
be constructed anc maintained for these rapidly developing zones.

A separate systern for toxic industrial wastes (involving conveyance for desert evaporation)
would be very castly. Even if pretreatment by individual factories for removal of toxic materials
(and other substances not acceptable in the sewer system) would be equally expensive,V it
will be far more: easily implemented, since it will not be in competition with other water supply
and sewerage systems for limited public sector local capital funds. Treatment of mixed
sewage anti industrial wastes for removal of toxics would be extremely expensive because of
the very large volumes involved, and has been discarded as economically infeasible. The only
economically feasible available method of dealing with industrial wastes, therefore, is in-plant
control and pretreatment prior to discharge into integrated (domestic and industrial) sewerage
systems.

1) This is extremely unlikely, but is a matter for ongoing study. It will be covered in a supplernentary report.

Recommended Facilities

The principal features of the recomrended Wastewater Facilities Master Plan to meet the
needs of Alexandria through the year 2000 are shown in the figure following p.15. The plan
comprises six separate systems, each for a defired area, as follows:



1)

3)

4)

5)

6)

Eastern system — wastewater from the Inner and Outer East zones and Abu Kir Peninsula
to be conveyed to a preliminary treatment facility (560 Ml/day; removal of screenings, grit
and floatable material) at Ras el Soda for subsequent disposal through a 2200mm
diameter deep water outfall extending 10 km off the coast at Sidi Bishr.

Abu Kir Bay industries system — predominantly industrial v/astewater to be conveyed to a
completely contained evaporation pond (4000 ha in extent) at Lake ldku, without dis-
charge to local waters.

West/Central system — wastewater from the West (220 mi/day and Central (175 ml/day)
zones of the city to be treated to preliminary level within each zone for disposal to the sea
through a single 1700 mm diameter deep water outfall extending 10 km off Kait Bey Point.

Nouzha system — wastewater to be conveyed to the existing East Sewage Treatment
Plant (modified to provide an adequate secondary level of biological treatment for all
flows) and subisequent interim discharge to the Kalaa Drain until the potential for
agricultural reuse through crop irrigation justifies additional expense for conveyance to
croplands.

Mex-Dekheila system — wastewater from the Outer West zone to be conveyed toa 370
ha waste stabilization pond (involving anaerobic/aerobic lagoons) for treatment prior to eff-
luent discharge via a 6 km open channei to the West Noubaria Main Drain.

Ameria system — wastewaters to be conveyed to a similar 315 ha waste stabilization
pond for treatment prior to discharge directly into the West Noubaria Main Drain.

The plan includes provision of 92 800 new property connections and 1 040 km of additional
lateral (street) sewers, as wall as principal conveyance, treatment and disposal facilities.



Facifity Cost Estimates

The estimated capital costs of the major proposed system elements are:

Estimated Costs

Direct Indirect Total
Quantity or FEC " FEC LE ? Cost
Element Capacity Percent Percent Percent LE ('000)
Property Connections 92 800 0 30 70 11 400
Lateral (Street)

Sewers 1040 km 0 30 70 142000
Gravity Collectors 74 Km 1 29 70 56 400
Pump Stations 23 50 13 37 19 900
Force Mains 64 km 65 2 33 21660
Sewage Treatment

Plants 3 49 17 34 37 500
Marine Outfalis 2 75 2 23 86 000
Waste Stabilization

Ponds 2 0 71 34 37 500
Evaporation Ponds 1 0 72 28 6 800
Land 4800 ha 0 0 100 11300
MASTER PLAN TOTAL 26 22 52 410600
Top Priority Projects 26 — 74 36500

1) Foreign exchange component converted at 1977 parallel rate (US $1.00 = LE 0.70). Total 447 100

2) Egyptian pounds.

Staged Master Plan Program

The proposed five-year first stage of the program (1979-1983) is principally oriented towaid
improvements in the eastern portions of the city, while the second stage (1984-13888) would
involve improvements in the West/Central areas and in the peripheral zones of Abu Kir,
Nouzha, Mex-Dekheila and Ameria. During the two following six-year stages, from 1989 to
2000, the sewer system will be expanded within all sections of the ciy to provide service to
new industrial developments and to support continued population expansion within the area.



Program Cost Estimates

Capital cost requirements for each system by construction stage are as follows:

Capital Cost for Construction, LE million "

Stage | Stage ll Stages lll & VI Total

System (1979-83) (1984-88) (1989-2000) (1979-2000)
East 82 65 44 191
West/Central 8 83 8 99
Nouzha 2 8 1 11
Mex-Dekheila 3 24 2 29
Abu Kir Bay

Industries 5 15 1 21
Ameria 2 33 25 60
MASTER PLAN TOTAL 102 228 81 411
Top Priority Projects? 36 0 0 36
1) Atconstant 1977 prices: includes engineering and construction contingencies. 447

2) Costsoccurring between 1978 and 1981.

A doubling of the present GOSSD staff will be required in order to effectively operate arid main-
tain the proposed system once construction is completed. The annual operation and mainte-
nance coss of the existing and proposed systems are estimated to be:

Annual Operation and Maintenance C¢..t. LE million R

Stage | Stage il Stage il Stage VI
(By end of:) (1983) (1988) (1994) ) (2000)
Personnel 1.4 1.8 20 2.1
Energy, Materials, etc. 04 0.5 0.6 06
TOTAL O&M 1.8 2.3 26 27

1) Atconstant 1977 prices.

Economic Feasibility

The benefits of the proposed systems include aesthetic, amenity, economic, and health
improvements. These benefits will accrue to residents of Alexandria and to Egyptian and
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foreign tourists and to Egyptians generally. These benefits have both social and economic
aspects. In addition, there will be benefits to the national economy. Those benefits which can
be quantified, related primarily to land value improvement and to recreationa! activities, are
sufficient in themselves to justify implementing the proposed program. Benefits which cannot
be quantified include improved public health, avoidance of a much higher cost of improving
heaith and environmental conditions by other, less reliable means (such as providing equiva-
lent medical prophylactic and curative services) and major aesthetic gains both inland and
along the sea coast.

The capital cost of the facilities proposed early in the master plan is of a magnitude that is com-
patible with the current Egyptian Government budget for public works. However, the level of
investment proposed for the entire master plan would require larger budget commitments for
public works in the future. Although funding allocations in Egypt have in the past been signifi-
cantly effected by the needs of the defense sector, current activity in water and wastewater
planning throughout the country indicates a probable shift in funding priorities to the public
utilities sector. Such a shift would tend to confirm the feasibility of the plan. Short term
feasibility is enl.anced by the current accessibility of foreign capital.

Envirommental Evaluation

The recommended Master Plan offers many benefits to the Alexandria region. Apart from
health improvements, the most significant environmental ber.efits will be: improvement of
urban and suburan environments by removal of human wastes; improvement of the value of
Lake Maryut as a fishery; improved water quality near the Mex Pump Station’s (Lake Maryut)
discharge to the Mediterranean; reduced pollution of Abu Kir Bay (although the exact location
of the proposed evaporation pond must be carefully selected to minimize damage to Lake
Idku's fishery); and protection of recreational waters against sewage pollution.

The proposed facilities are so conceived as to minimize certain unavoidable environmental
impacts. The outfall depth and design of the pie-treatment and diffuser systems will be such as
to avoid any nuisance. Impact on land use will be minimized by the small urban land require-
ments of the plan. The redirection of nutrients to the nutrient-starved Mediterranean may have
a net beneficial effect.

The environmental acceptability of the plan will depend very directly on success in implement-
ing the proposed sewer use law to control toxic industrial discharges. If this is nct successful,
the environmental cansequences of the release of non-biodegradable toxic: substances to the
Mediterranean could be serious, no matter by what means they find their way to the sea.

1



Initial Aciicns Required

The proposed initial step toward effective and smooth implementation of the Master Plan Pro-
gram is the Top Priority Project (TPP) program which provides for renair, improvement and
minor exiension of the existing collection and conveyance system. The four-year TPP program,
initiated in February 1378, covers immediate upgrading and physical rehabilitation of pump
stations, sewer system extensions, anci alsc involves institutional and operational changes.

In parallel with the TPP program, further detailed studies of toxic industrial was = problems and
of control of special problem wastes are proposed. This should he followed by design of first
stage Master Plan projects. Considerable effort in financial planning organizational modifica-
tions, new system control programs (including an effective sewer use ordinance, so«cial
industrial regulations and more extensive monitoring), and the development of water quality
standards are also proposed during this phase.

Managernent

Implementation of the plan will require strengthening of the organization and the management
systems of the existing GOSSD-Alexandria. A major proposed organizational element is estab-
lishment of the position of Deputy General Director, and forming a Project Monitoring Unit and
an Internal Audit Unit.

Within the existing organizational structure, departmenta! responsinilities should be expanded
to include an improved training and staff development program; sewer use regulation
enforcement; central records and management information systerns; collection services for
mazout (oil) residues, manures, septage, arid nroblem industrial wastas; operation and mainte-
nance of new facilities; and an industrial waste monitoring program.

Financing

Financing the plan will require use of a number of sources of capital and various forms of
revenue. Internaticnal loan funds appsar to be available to cover the first stage foreign cur-
rency requirements. It is recommended that costs of property connections be borne by pro-
perty owners and that land developers assume a portion of the cost of extending lateral sewers
to serve areas under their development. It appears practicable to assess customer service

12



charges to defray system operating costs. However, it is clear that revenues generated by any
realistic level of user charges will be insufficient to recover more than a modest fraction of the
total local capital needs of the master plan systems. Substantial equity participation by the
national government will be required to fund the program.

Projections of the financial position ot GOSSD-Alexandria throughout future stages of the plan
indicate that the financial feasibility of the Master Plan, especially the iater stages, is primarily
dependent on increased availability of government funds. Constr iction scope and timing will
need to be adjusted to suit the availability of such funds throughout the planning period.

The initial stages of the construction program have a significant foreign exchange component
and at the moment appear to be more financially feasible (considering the present local cur-
rency capital shortage) than the later stages. However, by the time later stages are imple-
mented, Egypt may be in an improved financial position

13



Annual Capital Meeds

Estimated direct foreign exchange (DFEC), indirect foreign exchange (IFEC) and local cur-
rency components (LCC) of investment (at constant 1977 prices) of the proposed Master Plan

facilities, for the inner developed portions of the study area and the developing peripheral

zones, are as follows:

Annual Investment, LE miliion

inner Zones " Outer Zones?

Year DFEC IFEC LCC DFEC IFEC LCC Total
Top Priority Projects

1979 0.6 0.2 2.1 0 0 0 29
1980 1.3 04 3.4 0 0 35 86
1981 145 19 78 0 0.2 40 284
1982 16.1 2.7 10.0 0.2 0.4 1.4 30.8
1983 15.7 29 10.2 0.3 0.4 1.8 31.3
Stage 1 48.2 8.1 335 05 1.0 10.7 102.0
1984 14.0 49 14.2 1.3 7.1 8.1 496
1985 150 59 16.7 1.0 7.0 7.7 533
1986 14.4 57 15.8 08 4.3 7.6 486
1987 4.1 53 12.8 4 7.2 9.9 41.0
1988 47 4.4 10.8 20 58 78 355
Stage I 522 26.2 70.3 6.8 314 411 228.0
1989-1994

Stage lll 0 7.8 18.2 0 43 10.1 404
1995-2000

Stage IV 0 7.7 18.2 0 43 10.0 40.2
TOTAL 100.4 49.8 140.2 7.3 410 719 4106

1) Eastern and West/Central systems (refer to figure)
2) AbuKir Bay, Nouzha, Mex-Dekheila and Ameria Systems

14



Stage Cost as Percent of Total >

l.iner Zones " QOuter Zones?
Stage DFEC IFEC LCC DFEC IFEC LCC Total
I 47 8 33 1 1 10 100
I 23 11 31 3 14 18 100
f 0 19 45 0 11 25 100
v 0 19 45 0 11 25 100
Total 24 12 34 2 10 18 100

1) Eastern and West/Central systems (refer to figure)
2) AbuKir Bay, Nouzha, Mex-Dekheila and Ameria Systems
3) Total investment excluding Top Priority Projects

To improve its currently very poor environmental and public health conditions, it is essential that
Alexandria be provided with a functioning and adequate sewerage system. If properly imple-
mented, the program recommended herein will achieve tnis. Implementation will not be easy.
However, the longer the delay in starting, the more difficult the technical and financial
difficulties of implementation will become.

Therefore, the earliest possible impleme, tation is recommended and is reflected in the staged
engineering, management, construction and operational prograrn presented in the Master Plan.
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Alexandria Sewerage Project
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