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SGMMARY·AN8·RESGMMEN8ATIGNS 

1. Grantee: The Government of the Arab Republic of Egypt (GOE). 

2. 8eneficiary/Exec~tiAg' 'Entity: The General O~ganization for 
Sewerage ana Sanitary Dralnage (GOSSD) of the Ministry of 
Development HOusing, and Land Reclamation. 

3. Grant· '~mo~nt: 575,000,000 (Seventy-Five Million Dollars) from 
the FY 80 authorization. 

4. Pl1ject - -PtJrpose: To ililprove public health conditions and 
we l-being of the people of Cairo by expansion and development 
of environmentally acceptable wastewater collection, treatment 
and disposal facilities_ 

5. Project - OescTiot·ioA: Design, construction and start-up 0 f the 
first stage expansion facilities of the Cairo wastewater system 
consisting of: (a) an East Bank Central Tunnel Collection 
System, (b) west Bonk Collection System, (c) Abu Rawash 
Treatment Facilities, (d) Khalag Treatment and Disposal 
Facilities, and (e) 'Nest Bank Effluent Disposal Scheme. The 
project also includes rehabilitation of the existing system, 
training of GOSSD personnel, and improvement of sanitation in 
unsewered areas. 

6. Total· Project· 1:ost: The total project cost is estimated to be 
equivalent of U.S. 5808.3 million of which $190.8 million is 
foreign exchange. The British Government through its Overseas 
Development Agency (ODA) has committed Pounds Sterling 50 
million (equivalent US $111 million) for this project. The 
Government 0 f 'N. Germany has ccmmit ted the equivalent 0 f $il.7 
million towards financing the foreign exchange costs. The $75 
million requested under the project will complete the total 
amount 0 f estimated foreign exchange neeaed. ' 

7. Environmental- -Sonsiderations: An Environmental Assessment is 
being prepared. 

8. Grant AppliEation: The GOE has requested a grant of $75 million 
from FY 80 funds; $25 million was granted from FY 78 funds for 
this project. See Annex A. 

9. Mission's·Yiews: USAID/Cairo has recommended that this Grant be 
authorized. The acting principal officer's certification 
pursuant to Section 611(e) of the Foreign Service Act is 
included as Annex D. 



10. S~at~to!Y'E=its!ia: Satisfied. See Annex 8. 

11. Rec:cmmencation: That a grant amendment in the amount of $75.0 
million ce authorized an terms and conditions as set forth in 
the draft Grant AuthorizatiQn included as Annex C. 

12. P!oject'Ecrnmitte~: 

USAID/Egypt.: Chairmen & 
Sanitary Engineer 
Cap.Oevel.Off. 
Economist 
Financial Off. 
Ccunsel 

AID/Washington: Chair?erson: 

Development Of~icer: 
::ngineer: 
Desk Officer: 
?:-ogr~ Officer: 
Counsel: 
Enviro~"en~al Soecialis~ 
Heal~h Officer (~a~er) 
Economist 

Jack Snead 
Ron Redman 
Peter Davis 
Richard Layton 
Bunyan 8ryant 

Al :~:"ed H01:"'/edt 

!homas A. Sterner 
'.oJally ~. 30wles 
.jona~han L. Sper:'.ing 
Sidn~y Chernenkof~ 
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I. INTRGGlj8TIGN 

1.01 Under a 1976 program instituted by the Government of the 
Arab Republic of Egypt (GOE) to improve and expand its wastewater 
facili ties in five major c,ities, a master plan for Cairo 's 
wastewater system was prepared by a joint venture of two British 
engineering firms, John Taylor. and Sons and Binnie and Partners 
(Taylor-Binnie). A.Lo. financing was not involved in tne 
preparation of that study. A.I.o. dio, however, finance the foreign 
exchange cost of feasibility studie~ and master planning of water 
and wastewater facilities in Alexandri.a, Port Said, Ismailia and 
Suez. In addition, A. 1. O. is financing the foreign exchange cost 
for the design and construction of water and sewerage facilities in 
these cities. A study of Egypt's water and wastewater management 
and tariff structure, completed in 1979, was also financed by A.I.o. 

1.02 Work on the Greater Cairo Wastewater Master Plan started in 
January 1977 and was completad in April 1978. The foreign exchange 
cost of this study was financed by the Arab Fund. The studies 
concluded that, because of the tremendous backlog of work ~hich had 
accumulated over the last 25 years, much of the city is not 
adequately served nor does the existing system have sufficient 
capacity to handle the wastes now collected. S~wers are surcharged 
to the point where the wastes frequently overflow and pond in many 
sections of the city. Little, if any, of the wastes collected are 
treated and large emergency by-pass canals carrying raw sewage 
traverse the city. As a result, the present situation represents a 
serious health hazard to the population. To correct the situation, 
Tay lor-Binnie recommended, in their master plan, a massive 
investment program totaling more than $593 million (mid-1977 
prices), both FX and local currency, consisting of 30 top priority 
projects. 

1.03 Taylor-Binnie's contract for the m:1ster plan provided for 
the GOE to contract with Taylor-ainnie for engineering services 
relative to the implementation of this investment program, i.e., 
design, engineering ano construction supervision. Negotiations, 
however, were never cwncluded between the GOE and Taylor-Binnie 
since the GOE d~d not have adequate FX resources to fund either the 
Taylor-Binnie contract or the investment program. 

1.04 In January 1978, the then oeouty Prime Minister for 
Economy/Finance requested immediate U.S. assistance in financing the 
rehabilitation, improvement :lnd expansion 0 f the Cairo wastewater 
system. ,14S an interim response, A.Lo. agreed to grant $500,000 for 
a pilot sewer cleaning and training program, similar to that which 
was being successfully impl~n~nted for the City of Alexandria. 



1.05 Concurrent with the agreement to finance the pilot sewer 
cleaning and training program, USAID made a careful review of the 
Taylor-Binnie master plan and concluded that while the basic plan 
wa~ sound, the report was incomplete in the following respects: 

a. Tay lor -Binnie's.. report concluded no cleaning or 
rehabilitation of the existing collection system was 
possible under the existing surcharged conditions. 
Therefore, the master plan consiaered the existing 
flows as the maximum that could be carried by the 
system until additional capacity could be constructed. 

b. Taylor-Binnie' s plan aid not aopear to address 
economically all technical alternatives for two 
critical items--the central collection system and the 
wastewater disposal scheme. Also, the poculation 
densities and sewage flows projected by Taylor-Binnie 
were questionable, which, 0 f course, a ffects design. 
capacities and investment priorities. 

c. The Taylor-Binnie investment plan was not 
appropriately staged. Therefore, it was di fficul t to 
plan sound sequential construction phases through 
incremental financing. 

1.06 USAID also concluded that the existing system needed to be 
repaired and rehabilitated immediately since Cairo could not 
tolerate a deferment of a solution until the mid-1980's, the 
earliest that relief woula begin to be provided under the 
Taylor-Binnie plan. Further, it was concluded that the General 
Organization for Sewerage and Sanitary Drainage (GOSSD), the 
organization responsible for the Cairo wastewater system, was unable 
to undertC1ke the enormou.; repair and renabili tation program needed 
for the Cairo system without outside assistance. 

1.07 Accordingly, A.I.D. adjusted its FY 78 budget to provide 
for :he financing 0 f $25 million for a project consisting 0 f the 
following elements: 

a. Rehabilitation, cleaning, repair and minor 
modification of the existing trunk sewers, collectors, 
and pump stations to enable the conveyance system to 
be operated at near its design capacity. 

b. Training 0 f GOSSD' s technical personnel so that the 
renovated and planned expanded system will be operated 
and maintained effectively. 



c. Review and update of the master plan and the 
development of a detailed staged program for the 
expansion of the wastewater system. 

d. Construction of· a few key top priority ,Pqcilities 
urgently needed to keep the system operating. 

This Project (Grant NO. 263-0091), known as the Rehabilitation and 
Expansion Plan, was the first part of a two-part program planned for 
the Cairo Sewerage Expansion Project. 

1.08 A.I.D. also amended its proposed budgets for FY 80 and FY 
81 to accommodate an additional 375 million in finar,cing for the 
second part of the Cairo Sewerage Expansion Project. It was planned { I:'~' 
that this additional funding would be used for financing the final ,I, 

engineering designs and construction of selected faci-lities needed 
in the overall expansion program developed under Project No. 
263-0091. Because the entire expansion 
estimated to cost almost $1.0 billion, 
addi tional financing from other dOl1ors 
financed by A.I.D. 

project was at that time 
the GCE agreed to seek 
for those elements' not 

1.09 The Commerce Business Daily Notice requesting 
prequalification material from firms interested in providing the 
engineering services for the full project--FY 78 through FY 81--was 
published on March 29, 1978. Terms 0 f Reference was prepared and 
mailed to the six prequali fied firms on .:une 4, 197fL Proposals 
were received from five firms (or joint ventures) on August 29, 1978. 

1.10 In mid-June 1978, The British Government acting through its 
Ministry 0 f Overseas Development (COM) exoressed interest in 
participating with A.I.D. in the Cairo Sewerage Project. 
Specifically, OOM stated that it was prepared to consider providing 
50 million pounds sterling for this project, subject to its review 
of the overall project and agreement witrl A.I.D. on an 
implementation plan. In subsequent meetings with OoM in Cairo in 
July and August 1978, we were informed that a cnndition of ODM's 
participation in thi: project was that Tay] or-Binnie, the British 
consul ting firms who prepared the Master Plan, be involved in the 
project. An agreement was reached among all parties (OoM, GOE, and 
AID) that the U.S. engineering firms selected by GOE pursuant to the 
previously discussed C8D notice be asked to associate wi~h 
Taylor-Binnie and that the services of the joint venture firms be 
expanded to include final design and construction supervision of a 
revised master plan. Based on this agreement, the British 
Government officially informed the GOE of its offer to participate 

.' '., ':'r' ,,\' ,.( 



in ~his project. A copy of the British Government's letter is shown 
in Annex F. The short-listed U.S. engineering firms were queried 
regarding this development and each replied positively to the 
opportunity to associate with Taylor-Binnie in the joint project. 

1.11 In September 1978,· ,we again met with COM to discuss 
implementation procedures. By that time, OeM had had an opportunity 
to review the Taylor-8innie Master Plan and agreed with A.I.D. that 
additional 'Hork was needed before either agency could seek funding 
for construction of the expansion works. It was agreed, therefore, 
that the contract with the joint venture engineering firms be in two 
parts. Part one 'Hould include the engineering serv ices prev iousl y 
described in paragraph 1.07, including functional designs and cost 
estimates of the proposed new facilities to be prepared in 
sufficient detail so that additional funding for the final 
engineering and construction of these facilities could be sought 
from A. 1. 0., ODM, and other donors. me estimated costs 0 f thl: 
engineering services under part one were estimated to be the 
equivalent of $15 million with ODM and A.I.o. paying the FX costs of 
their respective country's engineering firms. me rehabilitation 
work and construction of the urgently needed top priority projects 
were estimated to cost $40 million equivalent. 

1.12 On April 9, 1979, GOSSD signed a contract with the 
engineering consortium known as the American-British Consultants 
(AMBRIC) consisting of the competitively selected U.S. firms of Camp 
Dresser and McKee and Black ana Veatch International plus the 
Brit~.sh firms of Taylor-Binnie. This contract was for the Part I 
engineering services described above and was partially financed 
($5,362,664) by A.I.D. under Grant 263-C091. 

1.13 As part of its work under Project 263-0091, AMBRIC 
submi tted an Interim Development Plan Report in July 1980. This 
report served to review and up-date the Taylor-Binnie Master Plan 
Report and identified a $2.4 billion investment needed for the first 
staged development of the wastewater facilities of Cairo. The 
project recommended in this paper includes the most essential 
elements of the first stage facilities needed just to get the sewage 
off the streets and out of the city. It only includes primary 
treatment facilities that will later form a part of the secondary 
facilities needed for the wastewater system as identified in 
AM8RIC's Development Plan Report. These improvements incluoe 
construction 0 f: (a) an East Bank central tunnel system, (b) 'Nest 
Bank collector system, (c) Abu Rawash treatment facili:ies, (d) 
Khalag treat~ent and disposal facilities, and (e) west Bank Effluent 
Disposal works. The estimated costs of all this construction work 
is $717.3 million including $131.9 million in foreign exchange. 

... \ , 
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1.14 The current sewerage situation in Cairo, as described 
herein, is extremely critical. Simply put, the existing facilities 
are completely inadequate to handle the volumes of sewage now being 
generated by Cairo's 9.0 million inhaoitants. Sewage is frequently 
found overflowing from surcharged Sf;wers in over 200 locations and 
raw sewage canals or ditches t'raverse many parts of the city. There 
is little question that this problem represents a hazardous health 
problem, not only to the metropolitan area, but to the country as a 
whole. Therefore, the need for implementing the ~denti fied 
essential ell.lments of first stage improvements of the Development 
Plan cannot be overstated. 

1.15 The minimum corrective action required immediately is the 
funding and implementation of those project elements forming the 
modified first stage improvements as recommended in this paper. 
These project elements have been carefully selected to minimize the 
initial capital investment yet form a complete working system which 
will proauce significant imprC"ements in Cairo's public health and 
environmental conditions. Because of the physical configuration of 
Cairo (separated into two cities by the Nile River), its size and 
the economies of scale possible during construction, it is 
impractical to separate this pro~ect into smaller parts. It is on 
this basis that we seek $75 million to fund the construction for the 
modi fied first stage expansion improvements for Cairo I s wastewater 
system to be funded in FY 80. 

" -' 
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A. t::airo 

2.01 Cairo is located on. both banks of the River Nile at the 
start of the Oelta about 200 kilometers south of the Nile's 
discharge into the Mediterranean Sea, as shown on Figure 11-1. 
Cairo is the capital of the Arab Republic of Egypt and one 0 f the 
most important cities in the Arab World. me beginnings;. of Cairo 
reach back to Roman times when a small city named Babylon was 
founded at what is now the southern limit of east bank Cairo. In 
the ninth century, when Egypt was conquered by the Arabs, the old 
ci ty of Fustat, as Babylon was named, was expanded northward along 
the east bank. Expansion has continued towards the north and east 
through today. In fact, current expansion is stEl progressing in 
that direction. west bank Cairo consists of Giza and its northern 
environs. The present city is located about 80 percent on the east 
bank. 

2.02 From the southern extremity to the northern limit, the 
difference in ground elevation of the city is about six meters. me 
city is bounded on the east by a share scarp called Mokattam. 
Heliopolis and Nasr City, which are two developing areas to the 
east, are somewhat higher in elevation than the greater portion of 
the Project Are~. The city is bounded on the west by the Pyramids 
plateau. 

2.03 me total present urban area of Greater Cairo is about 240 
square kilometers (Km2). The current population of Greater Cairo is 
over 9 million, with a projected year 2000 population of 16 million 
as indicated in Table II-l. Some districts within the Project ~rea 
have population densities in excess of 1~60 per hectare. 

TABlE'II-1 

. - ...... - - - .... _ .......... - .. _ ... - ·Poou1ationEmillion)*· 
Year Greater . - - - _ ... - 'Project-Area" _. 

Cairo Urban Rural Total 

1980 
1985 
1990 
2000 

9.05 
10.51 
12.12 
15.96 

7.13 
8.26 
9.77 

13.92 

* Excludes persons working abroad. 

0.21 
0.23 
0.25 
0.30 

7.34 
8.49 

10.02 
14.22 
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2.04 The climate of Cairo consists of a moderate winter and a 
hot summer. Mean air temperature range from 28 degree C in July to 
14 degree C in January. Humidity is in the range of 40 to 60 
percent. Rainfall is minimal, averaging 27mm per year and occurs 
between November and April only. 

2.05 The area in and around Cairo consists mostly of river 
deposited material such as silt, sand and gravel with same clay 
lenses present. The eastern areas of the project area ar'3:, an rack, 
primarily limestone and sandstone. 
Groundwater within the flat areas of the valley is generally 2 to 3 
meters below the surface. 

8. Existino-Seweraae-Svetem 
d t 

2.06 ,~t the present time it is estimated that 80 percent of 
urban Cairo is sewered and that 60 percent a f the papulation is 
connected. The system is operated as a combined facility for 
wastewater 3nd storm drainage. 

2.07 The entire system can be divided into four principal 
zones. These areas are designated: (1) Southern, (2 ) Northern-, (3) 
Central-Eastern, and (4) Wester~, and are indicated an Figure 11-2 

(1) Southern-Zane: 

Area - 40 Km2 

Auxiliary Pumping Facilities - 26 ejector stations(pneumatic) 
- 17 pump stations. 

All flow is ult~mately directed to a 1.2 meter siphon under the 
Nile and delivered to the west bank. 

(2) Northern-Zane: 

Area - 25 Km2 

Auxiliary Pumping Facilities - 21 ejector stations (pneumatic) 
- 13 pump stations All flaw is ultimately directed to the Souk 
El Samak pump station from where it is delivered to the Kpssous 
primary treatm~nt plant with effluent discharged into the 
Kosscus Drain. 

(3) ~ent~al·and·Eastern-Zones: 

Area - 105 Km2 

Auxiliary Pumping Facilities - 35 ejector stations (pneumatic) 
- 22 pump stations 



All flow is conveyed to the four major collectors with 
discharge to two major pump stations. Collector No. 1 and 
Collector Duplicate No. 1 both discharge to Ein Shams pump 
station which pumps to the Gabal El Asfar treatment works. 
Collectors Nos. 2 and 3 .. discharge to the Ameria pump station 
which also pumps to Gabal El Asfar, except for emergency 
si tuations when it pumps to the Kossous Drain near the Kossous 
pr imary treatment plant. . 

(4) western-Zone 

Area - 28 Km2 

Auxiliary Pumping Facilities - 19 stations 

All flow ultimately reaches the Zenein treatment plant. 

2.08 In general terms, the system broadly ful fills its function in 
tt,at it enables most of the sewage to be removed from these areas. 
However, the system is badly overloaded and there is intermittent 
flooding with raw sewage both in the center of the city and in 
residential districts. 

2.09 The conditions in developed areas which are presently unsewered 
are most insanitary. ihere is little in the way of organized 
sanitary services and the inhabitants have to make their own 
disposal arrangements. Consequently, seepage tanks 0 ften overflow 
into open drains and, in some localities, night soil and sullage 
water are deposited in the streets together with domestic re~se. 

2.10 The location of the various sewage treatment facilities are 
shown on Figure II-2. Abu Rawash and Gabal El Asfar are situated 
well outside the urban area, but Zenein, Nahya and Kossous all have 
residential areas immediately adjacent to them. Apart from a 
comparatively small amount of sewage or effluent which is utilized 
for irrigation, the whole of the sewage flow from the city, much of 
it still in a raw state, is discharged to the main irrigation 
drains. Figure 11-2 also shows the location of these main drains in 
the immediate proximity of Cairo while Figure II-l gives similar 
detail between Cairo and the Mediterranean coast. 

2.11 The t·lJheit Drain on the western side of 
primary effluent from the Nahya treatment plant 
secondary effluent from the Zenein treatment 
discharging into the Rosetta branch of the 
approximately 20 Km downstream of Cairo. 
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2.12 The Belbase Drain, which runs northeastward along the line of 
the Ismailia Canal, receives the bulk of the wastewater from the 
eastern side of the city. The flow in the drain receives some 
dilution from irrigation drainage at various points. The Belbase 
and Qalioub (irrigation) drains meet near Zagazig, at which point 
water from the Qalioub drain can be pumped to the Tara Canal for 
reuse in irr iga tion . The remair.ling flow from the Qalioub, together 
with the Belbase flow is combined from this point in the Bahr El 
Bakar drain, which continues to run north and east 'until it 
discharges into Lake Mansala, a brackish shallow lake on the 
Mediterranean coast. 

2.13 The Kossous Drain carries prima ry effluent from the Kossous 
treatment pl;:nt and the pumped discharge of untreated sewage from 
Ameria. For several kilometers of its length, immediately 
downstream of the Kossous treatment plant, it passes through a 
densely populated urban area. There are also communities at a 
number of points along the length of the main drains. 

2.14 The current practice of disposing large quantities of raw 
sewage and partially treated effluent to the drains constitutes not 
only a potential danger to public health but is also thoroughly 
objectionable from esthetic and environmental points of view. The 
resul ting anaerobic condi tions in these drains cause black 
coloration of the water and give rise to abnoxious odors. 

2.15 The discharge from the Muheit drain into the Rosetta branch of 
the Nile is clearly distinguishable by the difference in color 
between the river water and the drain discharge. The discoloration 
persists for several kilometers and floating material of sewage 
origin has been observed 10 km downstream of the point of entry. 
Dissolved oxygen readings show a substantial decrease in the oxygen 
content between the values upstream and downstream of the discharge 
point. 

2.16 Continuance of the present methods of disposal can only lead to 
a further serious deterioration in the e'1vironment. The risks to 
the public health of the community, both in and downstream of the 
project area, are considerable. The dangers inherent in the present 
condi tions cannot be too highly stressed. There is a compelling 
need for improvement and extension of the wastewater facilities not 
only to remedy past neglect, but also to make adequate provision far 
the predicted large increases in population, water uses and 
resulting sewage flows through the next decade. 

1/ 



C. 8~rrent-Problems: 

2.17 The current sewerage situation in Cairo, as described herein, 
is extremely serious. Some of the largest districts with the 
highest population densitie~ in the city rave raw sewage 
continuously ponded in the streets. As many as two million people 
are directly affected. 

2.18 Current efforts by GOSSD to alleviate these conditions are 
ineffective because of the lack of sufficient equipmerlt,' training 
and serious shortcomings in the collection and conveyan,: system. 

2.19 Since the original system was constructed in .914, several 
major additions were made without benefit of broad planning. 
Furthermore, a multitude 0 f relief connections were inst..111ed. The 
final result has been a conglomeration of works which ar~ difficult 
to operate. Preliminary observations indicate the system ~as a 
capacity greater than that presently being utilized, p: ... vided that 
significant operational changes are instituted, major collectors and 
trunk sewers are cleaned, and capital improvements are undertaken. 

2.20 The above observations are directed only towards the cOl~ection 
and conveyance elements of the system. The existing east bank 
treatment works are, for all practical purposes, totally ineffective 
at this time. One plant, Gabal El Asfar, is of very limited 
capacity and thus has 110 effect on the waste discharge from it. The 
other plant, Kossous, is in such poor condition, it will be 
abandoned when new facilities are built to replace it. The current 
mode of operation of all the plants is such that no meaningful 
treatment is occurring. 

2.21 The capacity of west bank treatment plants are also very 
limited given their present method of operation and physical 
condition. The Nahya plant is without effect because of severe 
equipment shortcomings. The Zenein activated sludge plant is 
potentially capable of effective operation, but there is need for 
considerable amount of long-deferred maintenance work and equipment 
modifications. 

2.22 Another major factor in the current situation is the high 
degree of siltation in the major collector sewers. The hydraulic 
carrying capacity of these conduits is less than two thirds, and in 
some cases reduced as much as 75%, of the original capacity by 
blockage of the line from debris. There are approximately 200 
locations in the collection system where sewage flooding occurs, the 
main cause being blockage by debris and/or insufficient sewer 
capacity. 

I" 



2.23 A detailed plan to mlnlmlze or reduce sewage flooding has been 
prepared by AMBRIC and implementation started by GOSSD. with the 
exception or a sewer inspection subcontract, the entire sewer 
cleaning effort will b<:! handled by GOSSD personnel. Actual field 
performance has demonstrate~ that GOSSD crews, when properly 
trained, supervised and given performance incentives, are capable of 
sustained productivity. As measured by quantities of silt removed, 
GOSSD crews have increased productivity from approximately 100 cm/wk 
in late 1978 to more than 1900 cm/wk. At the present ti.me, there 
are 25 heavy duty bucket machines operating two 10-hour shi fts per 
day manned by 177 certified AMBRIC trained GOSSD employees. Within 
the next two months, a full complement of 33 bucket machines 
employing some 300 trained personnel 'Nill be removing approximately 
2300 cm/wk of debris from Cairo's sewers. This effort is being 
partially financed under AID Grant 263-0091. 

D. The'Master'Plan: 

2.24 Even 'Nith all of the sewers cleaned and the sewerage system 
operating efficiently, the current rapid growth of Greater Cairo 
dictates the need for a substantial expansion of the entire system. 
As stated earlier, the GOE contracted with Taylor-Binnie for the 
Cairo wastewater Master Plan. Taylor-Binnie completed their Master 
Plan in April 1978 and recommended expansion of the system be 
implemented in bo phases. Phase one wr:Juld pro v ide for most 0 f 
Cairo's sewerage needs through the year 1990, while phase two would 
provide a framework for expansion of the system to meet the needs 
through the year 2000. The estimated cost of the phase one 
expansion was $600 million, of which 5250 million was foreign 
exchange. All these costs were based on 1977 prices with no 
allowances for inflation or other cost escalation factors. 

2.25 A~ explained in paragraph 1.05, Taylor-Binni~'s phase one 
prograri1 lacked sufficient evaluation and justi fication for all its 
recommendations to be accepted for investment purposes. Through the 
Cairo Rehabilitation and Expansion Project, partially funded by AID 
under Grant 263-0091, these deficiencies have been reviewed ana 
corrected 'Ni th the intent of reducing the total cost of the phase 
one expansion program. 



III. GRGANIZATIGN 

A. Existina-Graanization: , 

3.01 The implementing organization for this proj8ct wUl be 
GOSSD which is an agency under the Ministry of Housing, 
Reconstruct':'on and Land Reclamation (MOHR). GOSSD was established 
by Executive Decree 1637 of'· 1968 and is responsible for the 
planning, design, construction, and supervision of alL sewerage 
facili ties in Egypt -=xcept those for the city of Alexandria. In 
addi tion, GOSSD is responsible for the opera I:ion and maintenance 0 f 
Cairo's sewerage system. 

3.02 GOSSD' s structural organization is shown in Figure III-l 
and is governed by the following Board of Directors: 

Chairman - Sng. Mohamed Abdel Maneim Ashmawy 
Deputy Chairman - Eng. Atalla Safwat 
Cen. Secretary - Mr. Magd Abdel Rat~ im Mousta fa 
Gen. Director of Cairo utility - Eng. Abdel Aziz Fahim 
Vice Chairman, GOPW - Eng. Mohamed Fathi El Thidawy 
Gen. Director, Ministry of Health - Dr. Hussein 

Soliman Md. Soliman 
Director of Legislative Affairs 
Council of State - Counsellor Abdel Botros Farag 
Past Chairman, COSSD - Eng. Mahmoud Ibrahim Shabaka 

3.03 Four of the board members are presently officers and une a 
former Chairman of GOSSD. The other members are representatives of 
the Ministry of Health, General Organization for Potable water 
(GOPW), and Council of State. In the GOSSD organization there are 
three principal line officers: one ~or financial, administrative and 
economic affairs; one for operation and maintenance; and the third 
for capital projects. Each of them is headed by an ~nder Secretary 
with the last two officers reporting to the Vice Chairman. Also, a 
general planning committee, consisting 0 f the Chairman and Vice 
Chairn~n, reviews major project planning and prepares 
recommendations for consideration by the Board. 80th the projects 
and operations and maintenance departments are organized on a 
geographical basis. 

8. GGSSG-(;;airo 

3.04 GOSSD-Cairo is headed by a General Director with supporting 
units for the prov isions 0 f personnel serv ice , le~;al counsel, and 
financial anG general services. The Personnel Department 
administers the standard national personnel system applicable to all 
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government agencies. The Legal Department pro v ides the range 0 f 
expected legal services. The Budget and Finance Department includes 
purchasing and store-keeping as well as the accounting, budgeting, 
disbursing and cashier function. Purchasing activities conform to 
nationally established procedures. The Public Services Department 
receives and processes complaints and provides general community 
relations services. It also supervises the provision of security 
services and its Assistant General Director participates in the 
capital development planning process. 

C. Gperaticn-and-Maintenance 

3.05 Operation and maintenance of the GOSSD-Cairo sewerage 
system is accomplished through three departments. The Sewer 
Maintenance Department is responsible for cleaning and repairing 
sewers throu~hout the city and utilizes a highly decentralized 
approach in accomplishing its tasks. Seven districts have been 
established, each with assigned crews and a basic allotment of tools 
and, in some cases, permanerltly assigned mobile equipment. 
Additional requirements for equipme0t are obtained through a central 
pool. The districts vary widely in size and other characteristics 
affecting workload. Most of the Department I s work is corrective 
rather than preventive in nature. fJowever, this Department will be 
strengthened by receipt of equipment and on-th'3-job staff training 
provided under ongoing Cairo Sewerage Project, AID Grant No. 
263-0091. 

3.06 The Mechanical and Electrical Department operates and 
maintains pump stations, provides aL.xiliary pumping services as 
needed and manages the equipment dispatching and repair functions. 
In addition, sta ff 0 f this Department C3n prov ide mechanical and 
electrical design services when required for the design of smaller 
pumping facill~les. Pump stations are staffed 24 hours per day and 
the ci ty is divided into two zones for operational control 
purposes. Emergency pumping services are provided by the auxiliary 
units when needed to alleviate flooding or for dewatering pump 
stations that are under repair. The equipment shop is capable 0 f 
repairing or rebuilding virtually any unit included ir. its 
inventory. Additional training for operators and maintenance 
personnel in this Department is being provided in conjunction with 
the rehabilitation and construction of pump stations under the 
ongoing Grant No. 263-0091. 

3.07 The water Pollution Control Department is responsible for 
the operation and maintenance of the treatment plants and for 
monitoring water quality in the drains and along the Nile. The 
plants are not functioning properly due to a variety 0 f 
circumstances including faulty design, heavy loadings, worn out 
equipment and lack of training and motivation of plant staffs. 



D. ~velopment'F~AetioA 

3.08 Project design functions are handled by the Technical 
Di vision. IN ith limited sta ff and equipment resources, the Cairo 
office is handicapped in pe:r:.forming its duties which include the 
design of extensions and pump stations, collection of field data for 
designs, placement of grade stakes for construction and taking 
quantity measurements for contractor's payments. 

3.09 GOSSD' s representatives on the site for all construction 
projects are provided by the Department of Project Execution. 
Department representatives participate, first, in the bid-opening 
and evaluation processes. A team of inspectors and engineers is 
then appointed to assure compliance with the plans and 
specifications for the project. Applicat.ions for connections and 
extensions are also received and processed by this department. 
Applicants for new connections are required to deposit the estimated 
cost of the connection. Developers are also required to bear the 
full cost of designing and building the collection system and 
connections to their developments. Tne Department includes a 
dr~ fting unit to meet its requirements as well as the needs 0 f the 
design department. 

E. ~cmments 

3.10 GOSSD suffers from the same problems facing all public 
sector operations ln Egypt: oversta ffed in some areas and 
understa ffed in other areas; low employee morale due primarily to 
low wage levels; and a high turnover of its most experienced 
personnel. A Management and Tariff Study for Water/Sewerage Systems 
in Egypt was completed in 1979 and submitted to MOHR. The foreign 
exchange costs of this study were financed by USAID. The study 
included recomm,endations on improving the organizational structure 
of GOSSD as a whole and GOSSD-Cairo as well. These recommendations 
are currently under government review. Implementation of certain of 
these recommendations is addressed· in the Covenants of the Grant 
Agreement. 

3.11 Generally, GOSSD-Cairo organizational structure is adequate 
for its tasks. However, project planning, monitoring and execution 
are now spread throughout the organization. GOSSD soon is expected 
to review this function and develop clearer lines of authority. In 
the interim, GOSSD will maintain a staff whose function will be to 
work on thlS project and interface with the consulting engineer and 
the internal departments or GOSSD. 



IV. THE-PRGJE~T 

A. Summary-of-Problem 

4.01 The grav ity 0 f Cairo IS w8st . .=water problems are outlined in 
Section II herein. The _existing facilities are completely 
inadequate to handle the volume of sewage being generated by Cairo's 
over nine million inhabitants. Sewage is frequently found 
overflowing from surcharged sewers and raw sewage canals and ditches 
traverse many parts of the city. These conditions represent a 
potentially explosive health hazard, not only for Cairo, but for 
Egypt as well. 

4.02 The existing collection and conveyance system is in a bad 
state of repair prim'uily due to lack 0 f proper maintenance and 
continual operation of the system under surcharged conditions. 
There is a lack 0 f adequate treatment facilities, and the existing 
racili ties are over loaded to the point that the 1. 3 mill ion cubic 
meters per day of generated wastewater receives inadequate treatment. 

4.03 There are large art:as 0 f the ci ty which are presently not 
sewered or inhabitants not connected to the system. The living 
conditions in these areas, usually the poorest and most heavily 
populated, are intolerable by any standard. However, before 
wastewater from these areas can be added, the system must be able to 
handle thp.se additional flows. The GOE urgently needs assistance to 
relieve and correct these conditions. 

B. Project-Purpose-and-Goal 

4.04 The project purpose is to return Cairo's existing sew€l?age 
syst~m to its design efficiency and to expand the collection, 
conveyance, treatment and disposal systems to accommodate the 
projected future wastewater flows. The project goal is to improve 
the living conditions of the current and future populace of Greater 
Cairo through provision of an improved and expanded wastewater 
sys.tem. 

C. Project-Oescription 

4.05 The entire first stage project was identified in the 
Taylor-Binnie Master Plan, and confirmed by AMBRIC, and is based on 
urgency of requirement. It consists (j f ten elements which are 
described in some detail in Section V.B. of this paper. However, 
due to funding constraints, bath in foreign exchange and local 
currency, the fallowing modi fled project has been identi fled as 
meeting Cairo's most urgent requirements within the available 
funding. This modi fled project consists of eight basic elements 



including (a) an East Bank Central Tunnel Collection System, (b) 
west Bank Collection System, (c) Abu Rawash Treatment FaciE ties, 
(d) Khalag Treatment and Disposal Facilities, (e) west Bank Effluent 
Disposal Scheme, (f) rehabilitation of the existing wastewater 
system, (g) improvement of sanitation in unsewered areas, and (h) 
training. The modified project is described in detail in Section 
V.D. of this paper. ' 

4.06 The majority of the for'eign exchange costs will be financed 
by AID and ODA. The Government of West Germany has committed $4.7 
million equivalent to be utilized in replacing existing German 
treatment plant and pump station equipment. 

LL.07 AMBRIC is currently developing a project financing scheme 
for review by GOSSD, A.LD. and O.D.A. This scheme will recommend 
speci fie packages for funding by A. I. D. and 0.0. A. based on overall 
advt=lntage to the project. The Government 0 f Egypt will finance the 
local currency casts. 



V. TEEHNIEAl-ANA~YSIS 

A. General 

5.01 With the completion of the engineering studies presented in 
AM8RIC's Development Plan fat Cairo's wastewater System, it has 
become clear that sufficient capacity to handle the city's sewage 
can be obtained only with a sUbstantial investment in new 
facilities. Cleaning and rehabilitation of the existing s~stem, now 
underway through Projecc No. 263-0091, will only restore the system 
to near its original design capacity of approximately 1.0 million cm 
per day. Cairo's present wastewater flow is estimated at 1.3 
million cm per day - an over load of 30 percent - and this flow is 
increasing by approximately 50,000 gallons each day. 

5.02 Providing sewerage facilities which will meet the needs of 
Cairo's estimated population of 16.0 million in year 2000 poses 
several challenging technical and financial problems. The task is 
a f such magnitude as to dictate a continuing staged construction 
program over the next two decades. The Modified First Stage 
Expansion Project as outlined in Section V. D. a f this paper is the 
minimum needed first stage facilities of the Master Plan. If 
implemented, it will provide necessary collection facilities, degree 
of treatment and safe disposal of Cairo's wastewaters. 

5.03 The following first stage improvements have been 
recommended by PM8RIC as being needed for the Cairo wastewater 
System within the next 10 years. 

8. Proposed-First-Stage-Expansion-project 

1. Eentral Tunnel-Scheme 

5.04 This project element includes a 20:'meter (65 feet) deep, 
5.0 meter (16.4 feet) diameter tunnel constructed under the central 
business district of Cairo on the East 8ank. The tunnel will b~gin 
at GOSSO's Dayoura Pump Station in South Cairo and extend northward 
to the Ameria Pump Station. The central tunnel will be 
interconnected to the existing central collector system with flows 
from the collectors diverted to the tunnel to relieve the overloaded 
condition. The tunnel will be sized for year 2050 flows, but pump 
stations equipped for only year 1990 flows. The initial scheme 
includes one culverted drain to convey the Ameria-pumped wastewaters 
by gravity to the Khalag wastewater Treatment Plant. A duplicate 
culvert system will be needed before year 2000 flows are reached and 
is not included as part of the first stage improvements. Also 
additional branches to the main tunnel system will be needed before 
year 2000 to provide relief for all of the central area of the 
city. Additional pumping facilities at both Ameria and Kossous will 
be needed to handle yea~ 2000 flows. 

, 



2. West·Bank·80l1ection·5cneme 

5.05 This element 0 f the proposed proj ect covers the districts 
of Ookki, Agouza, EmJaba" Zamalek and parts of Boulac. The existing 
Ookki and Agouza collection system is badly overloaded and only a 
small part of Embaba is sewered. This project element W1~: 
construct a new collector and conveyance system serving the northern 
parts of the west bank and leac1ing to a new treatment plant to be 
located at Abu Rawash. The southern branch of the new Ookki 
collector will intercept flows in the existing collector and 
redirect them westward. From the point of confluence of the north 
and south branches, a single collector will convey the flow 
westwards under the Cairo-Aswan railway line to a new pump station 
where flows are li fted for conveyance to A.bu Rawash. This element 
of work would require addi ticnal pump facilities at the Embaba, 
80ulac and ~~hya stations to handle year 2000 flows. The Abu Rawash 
culv.ert will be designed to handle year 2000 flows. 

3. Ab~-Rawash'Treatment'Facilities 

5.06 These new sewerage treatment facilities proposed by AMBRIC 
will consist of a standardized treatment module with a capacity of 
250,000 cmd flow. Each module consists of pretreatment works, 
primary sedimentation tanks, aeration tanks and final s~ttling tanks 
utilizing the standard activated sludge pr. <ess (or secondary 
treatment. The first stage improvement facili~ies include 
construction of, initia~l.y, Oi; treatment module at. Abu Rawash. 
Before year 2000 flows are :c3ch~a, two additional treatment mOdules 
will be needed. 

4. Khalag-Treatment-Facilities 

5.07 On the East Bank, flows from Ameria Pump Station will 
discharge into a new collector and be again lifted into a 5m x 3.5m 
culvert at the new Kossous Pump Station. The culvert conveys 
wastewaters by gravity to the new Khalag treatment works. Proposed 
for the first stage, these facilities will consist of four treatment 
module~ handling a total flow of 1.0 million cmd (264 million 
gallons per day). Additional pump facilities and treatment modules 
will be needed to handle year 2000 flows. Sludges will be pumped to 
Gabal El Asfar Treatment Plant for drying and disposal. Plant 
effluent will be discharged in Belbase drain. 

S. Gabal-El-Asfar'(Hiah) -Treatment Facilities 
01 

5.08 The equivalent of three secondary treatment modules are 
recommended in the first stage improvement program to handle flows 
from E3st Cairo and Nasr City. An additional t'Ho mocules with 
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increased pumping capacity at pump stations will be needed to deal 
with projected year 2000 flows. Plant effluent will be discharged 
into 8elbase drain for conveyance to Lake Mansala. 

6. Nasr'Eitv'Eollectors , 

5.09 This scheme forms an integral and major part of the 
collection and conveyance system needed to serve Nasr City. It 
consists a f a collector from approximately the center a f the Nasr 
City drainage area, convey ing flows by gravity to the inlet pump 
station of the Gabal El Asfar (High) treatment facilities. The 
collector will vary in size from 1.2 meters in diameter to a 3.0 m 
by 3.9 m wide culvert where it joins with the route of the existing 
emergency sewage canals. The total length is about 21 kms of which 
about 11 km would be constructed as a culvert. The first stage 
facilities include a single culvert. However, an additional culvert 
will be needed to handle year 2000 flows. 

7. Maadi·Eollector·Scheme 
,'f 

5.10 This scheme provides for~aadi flows to be collected in 35 
kms of branch collectors and conveyed by gravity through a 3.0 meter 
diameter 4 km long rock tunnel which would be constructed from Maadi 
through Masr El Kadima to Oayoura. The first stage facilities 
include collection and conveyance for anticipated development up to 
the year 1985. Further collectors and secondary sewers would be 
required as development proceeds. 

8. South·Giza·Relief·Scheme 

5.11 This scheme is needed to relieve the overloaded collection 
and conveyance system feeding the Giza Pump Station. It is planned 
to construct new collectors to intercept all flows north of Sharia 
Tahrir, including diverted flows from Zamalek, and convey the sewage 
westwards to the existing Zenein sewage treatment works. The Zenein 
pump station will need to be enlarged to handle year 2000 flows. 

9. Giza·Pyramids·to·AbuRawash·eollectar·3cheme 

5.12 The Pyramid Pump Station will lift flows from a series of 
gravity collectors feeding it to the P.bu Rawash/Giza Pyramid 
cul vert, thence conducting them by gravi ty to the Abu Rawash Pump 
Station. There the flow is again lifted for gravity flow through 
another culvert to the Abu Rawash Treatment Plant. Culverts will be 
sized for year 2000 fluws. Pump stations will require installation 
of additional pumping equipment to handle year 2000 flows. 

.; ) 



10. West·8ank·Effluent·eisposal·Seheme 

5.13 It is proposed that effluent be temporarily disposed, as is 
the present practice, into the Moheit drain. As this drain 
eventually discharges into the Rosetta Branch of the Nile River, it 
is considered important that' all flows receive at least secondary 
treatment. It is expected that the quantity of effluent discharged 
to the drain will diminish as'. its use for reclamation increases. 
However, because of this increased overall flow as a result of this 
project, it will be necessary to enlarge the present drains to carry 
a flow of 800,000 cmd. Maturation ponds will be constructed as part 
of the treatment facilities to provide balancing storage and will 
act as bu ffer if treatment fac ili ties should need to be by -passed. 
This project element includes provision foJ:' enlarging the Moheit 
drain, construction of an effluent pump station at the Zenein 
Treatment Plant and 12.5 km of pipeline for discharge of effluent to 
the drain. 

5.14 ANNEX· . G· . -is ,a summary of the First stage Expansion 
Facilities proposea b~: AM8RIC and thl~ estimated costs of completing 
the work. The total estimated cos~. when inflated to the year of 
expenditure at the per annum rates of 15 percent for foreign costs 
and 25 percent for local casts is equivalent to U.s. $2.4 billion, 
including U.s. $429 million in foreign exchange. ANNEX·R.. shows 
the location of the proposed first stage project facilities as 
described above. 

C. Recommended'Projeet'Elements'and'8asis'of'Seleetion 

5.15 It becomes quickly obvious that implementation of the first 
stage facilities recommended are beyond the immediate financial 
scope a fA. I. D., aDA and the GOE. Even if ather donors could be 
located and ag;eed to finance the additional foreign exchange needed 
for this size project, GoSSo has indicated it would be almost 
impossible to obtain the equivalent of $315 million for each of the 
next 5 years from the GoE national budget just for Cairo's 
wastewater system. Given the other priorities and economic needs 
that must also be satisfied from the national budget, the first 
stage facilities as proposed are simply too expensive. Therefore, 
after numerous meetings and discussions with GOSSo and AMBRIC a 
modified first stage wastewater scheme was developed. This modified 
scheme salves mast of Cairo's immediate wastewater problems and 
farms an integral part of the overall Master plan proposed by 
AMBRIC. Also, it is within funding capacity of the GoE and funding 
agencies. 



5.16 The selection of the modi fied first stage expansion 
projects was based on several factors. It was determined among 
AMBRIC, GOSSO, O.O.A. and A.I.O. that on public health grounds, 

. precedence should be accorded to works necessary to remove 
wastewater from the more dSr:'sely developed areas 0 f Cairo, over 
works necessary to ensure a high standard of effluent prior to 
disposal to drains. It was alsq determined that from an engineering 
perspective, the protected approach would include providing Cairo on 
both the East and west Banks of the Nile, the basic infrastructure 
to permit collection, conveyance, treatment and disposal of existing 
and projected wastewater flows through 1990. This project will 
provide that capability. This modified system will provide the 
basic building blocks upon which the future system can be expanded. 
Further, these project elements were identified as permitting 
maximum impact in reducing sewage flooding with concomitant 
reduction in public health hazards within the available funding 
levels. 

O. TMe·Modified·First·Stage·Expansion·Projeet 

a. West·Bank·Seheme 

5.17 This element of the project work remains essentially as 
originally proposed for the first stage works as described in 
Section V-B above. 

b. Modified·8entral·Tunnel·Seheme 

5.18 The modified tunnel scheme delays the construction of 6.6 
km of main tunnel from Taweel to Oayoura until later stages. Also, 
the branch tunnels planned for Shoub~a El Kheima and parts of 
North-Central Cairo will not be built as part of this project. 
During the interim, flows from these excluded areas will be handled 
in the existing collectors Nos. 1·, 2 and 3. A fter cleaning and 
rehabilitation, these collectors will have sufficient capacity 
because the major flows from the East Bank 'Hill be taken throogh the 
central tunnel. 

5.19 A reduction of approximately 40 percent in initially 
estimated costs will be realized by delaying the Cl)nstruction of 
parts of the central tunnel. Certain economies of scale possible in 
building all the tunnels at one time will, however, be lost. The 
modified tunnel scheme will be more than adequate to serve the needs 
of Central Cairo until 1990. 



c. Khala9·Treatme~t·worksoScheme 

5.20 The Khalag treatment scheme remains much as described in 
Section v-a of this paper except that the construction of the 
secondary treatment facilities have been delayed. This scheme would 
include primary treat~ent units, construction of an effluent drain 
to the Gabal El Asfarodrain, provision of sludge handling facilities 
to convey the sludge to augmented sludge drying facilities at Gabal 
El Asfar, and widening at Gabal El Asfar drain to its confluence 
with the 8elbase drain. 

5.21 At Gabal El Asfar Treatment Plant site, the primary 
treatme:nt facilities presently being constructed by GOSSD will be 
modified and utilized, with construction of the planned secondary 
units delayed until 1990. 

5.22 Essentially both treatment facilities will be producing 
primary or better effluents for discharge into the 8elbase Drain. 
While this interim solution is not the most desirable, the effluent 
quali ty being discharged into the 8elbase Drain will b,e.. a 
significant improvement over present conditions. ~ 0 

5.23 All other parts of this scheme remain unchanged, and the 
resulting modifications will reduce initial costs by approximately 
40 percent. 

d. Ab~oRawash'Treatme~toFacilities 

5.24 The modi fied scheme proposed for the Abu Rawash treatment 
facilities delays construction of the proposed primary and secondary 
treatment units for approximately 10 years. In the interim, 
wastewaters will be treated in a series of aerobic ponds which will 
be converted to the planned maturation ponds at a later stage. The 
degree of treatment provided by the aerobic ponds will be better 
than primary treated effluent, and after chlorination discharged 
into the Moheit Drain. 

5.25 At a later stage (1990), the primary treatment plant will 
be constructed along with additional pumping and sludge drying 
facilities. The last stage (2000) will include construction of the 
secondary treatment facilities with the aerobic ponds being 
converted to maturation ponds. The ,oobu Rawash facilities will 
eventually handle all of the West 8ank flows when the Zeneim 
Treatment Plant is phased-out 0 f operation in the year 2000. The 
modi fications proposed for Abu Rawash Treatment Complex reduce the 
initial investment by approximately 55 percent. 



e. West·8a~k·Effl~e~t·Gisposal 

5.26 The modi fied scheme for the West 8.1nk effluent disposal 
delays construction of the pumping station at the Zenein Treatment 
Plant and the force main for. delivery of the ef11'1uent to Abu Rawash 
Treatment Plant maturation ponds. This schem'~ retains only the 
enlargement of the Nahya and Muheit drains. 

5.27 A summary of the estimated costs for constructing the 
I 

modi fied first stage facilities recommended for financing in this 
paper is included in section VI of this paper. 

f. Renabilitatio~ 

5.28 In addition to the facilities described above as the 
modi fied first stage expansion program, provision must be made to 
handle the extensive amount of rehabilitation work needed to upgrade 
those facilities being retained from the existing Cairo System. 
This principally involves rehabilitation of the Zenein Treatment 
Works ~nd the principal and subsidiary pumping stations. The total 
costs of this rehabilitation work is estimated at LE 57.6 million 
(approx. $83.5 million equivalent) 0 f which LE 39.1 million ($56.7 
million equivalent) is foreign currency cost. ANNEX· .r ... provides 
further detail on these cost estimates. 

g. InteIim·Sa~itary·ImpIoveme~ts·i~·~~sewereG·AIeas 

5.29 Within the boundaries of Greater Cairo all the rural 
communities and a significant proportion of the urban and periurban 
population have no public sewerage at present. The disposal of 
excreta and household waste presents great di fficul ties and results 
in widespread nuisance and environmental degradation. 

5.30 In unsewered areas it is common practice for each house to 
have a latrine discharging to a vault, which for various reasons is 
often too small for the number of users. Vault emptying services 
are inadequate and in some areas do not exist, so it is not unusual 
for tl1e vaul ts to overflow into the streets or houses. To increase 
the time taken for vaults to fill some families encourage their 
children to de faeca te and ur ina te in the street. For many people 
the emptying of vaults is a constant problem .. While some vaults 
take several months or even years to fill, a few have part 0 f the 
contents removed every day. Getting rid of vault contents is 
another problem. Due to lack of suitable facilities for disposal 
they are often discharged into a nearby canal or drainage distch, on 
waste ground or in the street, or even into the drains at public 
standpipes. All these are places where children play and few are 
remote from intense human activities. 



5.31 Domestic wastewater or "sullage" corltaining decomposable 
vegetable matter is often thrown in the street as there is no other 
way to get rid of it. In the street, sullage forms pools between 
refuse dumped there because there is no collection system. So the 
inhabitants of these unseweted areas are surrounded by sullage, 
refuse and excreta, all 0 f which encourage the proli fera tion 0 f 
flies and the spread of disease. Many people are acutely aware of 
their unhealthy environment, but are totally unable to improve their 
si tuation . ; 

5.32 Many of the people living under these deplorable conditions 
are in the lowest income groups and have little expectation of being 
able to move to areas with public sewers. But not all are poor and 
there are many sUbstantial buildings in unsewered areas. Moreover 
population projections for Greater Cairo indicate a growth of at 
least three million over the next decade. To satisy the demands of 
the increasing numbers of people it is likely that the present 
housing trend of overcrowded central areas, informal growth of the 
urban per ipnery and urban encroachment or rural communi ties will 
continue. Inevitably there will be many more people living in areas 
without sewers. 

5.32 Because of the high density of population, the high water 
table and the availabliltiy of a copious supply of water, sewerage 
is the most appropriate metl10d of sanitation for almost all the 
project area. However, having regard to the magnitude of 
rehabilitation and new works required to alleviate the short-comings 
of the existing system and insofar as is practicable, to keep pace 
with future development, it is inevitable that it will be many years 
before all developed areas within the project area can be sewered. 
It is imperative , however, that areas which cannot immediately be 
sewered should not be left in their present appalling state, 'Nhich 
presents a health hazard to the whole community. 

5.33 AMBRIC rcommends a pilot demonstration be conducted to 
develop the most effective means of improving sanitation in the 
unsewered areas, and has recommended that a detailed program for 
such a demonstration project be prepared for the Kom El Ghorab (old 
Cairo) area. This area includes most of the typical sanitation 
situations to be considered in the unsewered areas. Thus, it 
presents the opportunity to test solutions to numerous problems, and 
to evaluate the effectiveness of such solutions if used an a broad 
scale. 

5.35 
communal 
continued 

The demonstration plan would include construction of 
latrines, installation of waste transfer stations, 
use of private contractors for vault emptying, and 



provisien of tanker lorries for final disposal. It is essential 
that all residents have reasonable access to latrines, and that 
collection and transfer facilities are convenient and adequate to 
encourage act i ve use for disposal a f liquid wastes. Further study 
is necessary to refine the details of the demonstration plan. It is 
estimated that this pilot demonstation eff~~t will cost 
approximately LE 1.2 million' equivalent of which LE 0.6 million 
($0.86 million) will be foreign exchange. Chapter 10 of AM8RIC's 
Interim Cevelopment Plan Report :provides more det~il en this project 
element. 

h. Training 

5.36 The importance of training in this project cannot be 
overstated. This project represents the largest in casso's history 
and will be undertaken in a relatively short period of time. It is 
imperative that casso maintain an adequately trained staff to 
proper ly operate and maintain the system. AMBRIC has included an 
estimated LE 3.0 million (LE 1.6 million of which is foreign 
currency) in its Interim Development Plan Report Cost estimate for 
the training element in this project. The foreign currency costs 
here are the manmonths of technical expertise required to adequately 
train GOSSO sta ff , and the purchase a f training aids and other 
miscellaneous items required to carry out an effective training 
program. 

5.37 A summary a f all local 
modified project, including 
improvements in unsewered areas, 
Section VI of this paper. 

and foreign currency costs of this 
the rehabilitation, sanitary 

and training elementsis included in 

5.38 Figure V-2 shows the approximate location of all thF. 
modi fied first stage facilities proposed for financing hera in . The 
minimum corrective expansion facilities as modi fied, including the 
rehabili tat ion work as previously described. All the elements of 
work have not only been carefully selected to millimize the initial 
capital investment, but also to interrelate so as to form a complete 
working system that is consistent with the Master Plan. Should none 
of the proposed future stages of the Master Plan be built, the work 
proposed for financing in this paper would still significantly 
reduce Cairo's sewage problems and form a sound operating system 
which can be expanded. To hav,e an effective impact, all of the 
modi fied first stage facilities outlined should be constructed as 
quickly as possible. 



E. Alternative'Giseosal'Gptions 

5.39 Analy::s made in the course of the project study involved 
four basic al te,'.I,ati ves, each using a di fferent disposal option, as 
fol.1.ows: 

1. Disposal to Nile River, ,following secondary treatment. 

2. Disposal to Lake Manzala following treatment. 

3. Effluent reuse for irrigation following treatment. 

4. Desert disposal without reuse. 

Nile'River'Disposal'Alternative 

5.40 The following environmental effects are predicted under 
this alternative: 

Negligible effect on the dissolved oxygen of the receiving 
water. 

Estimated wastewater nutrient concentrations should have 
little detrimental effect on the river ecological system. 

Suspended solids concentrations would be less than existing 
suspended solids concentration of the river. 
8acteri21 pollution of the receiving waters will be no 
greater than present acceptable average levels of 1000 
MPN/100 ml. 

There would be a potential loss of nutrients that otherwise 
may be available for agricultural use. 

Current Law 93/1962 forbids discharge of wastewater 
(treated or untreated) in any form. I-Owever, it is both 
technically and environmentally sound to discharge 
secondary treated sewage effluents from the Cairo sys cern 
into the Nile. 

5.40 The Cairo wastewater System Inception Report dated March 
1980 concluded: "AM8RIC totally concurs with the conclusions 
(discharge of secondary treated wastewaters into Nile) reached both 
by Taylor-8innie and the two other studies discussed above. 
Furthermore, the state of the art throughout the world, and, in 
particular, current law in the United States (PL 92-500 as amended 



by ?L 94-574), accepts discharge into rivers provided secondary 
treatment is capable of providing removals of BOD and suspended 
solids levels recommei,ded by Taylor-Binnie and AM8RIC for wastewater 
regardless of where it is discharged." 

5.42 Based on the sUbstan.tial volume of relevant tp.chnological 
data on the Nile River which already exists and taking cognizance of 
the accepted practice in most parts of the western world, it must be 
concluded that the discharge of secondary effluent to the Nile would 
be both technically and environmentally sound. However, before such 
a scheme can be seriously considered, other important factors must 
te taken into account. 

5.43 The various schemes of direct discharge to the Nile that 
were evaluated by AMBRIC all proved to be less cost effective than 
schemes involving _Jnveyance to the proposed Gabal El Asfar and Abu 
Rawash treatment sites and were, therefore, rejected. Furthermore, 
in addition to the social unacceptability of such a scheme, the Nile 
discharge schemes would h8ve wide ranging disadvantages, 
particularly with regards to the need to locate a very large sewage 
treatment plant within the urban boundary of the city. Some of the 
adverse features would inc~ude the following. 

A large area of land l'Iould be needed for the t:eatrr.ent 
plant. 

In all cases, areas of suitably located land were 
insufficient (and too costly) to accommodate the needed 
year 2000 plant facilities. 

In the event of a treatment plant malfunction, no means of 
suitable disposal would be available other than direct 
discharge to the river. 

Treatment of sludges collected at the plant would require 
either mechanical treatment/dewatering or conveyance 
through a long pipeline to drying beds located outside the 
city. Either method would be very costly. 

Location of plant would need to be in northern part of city 
where any odor or insect nuisal1ce from plant operations 
would be ca:ried by prevailing winds toward central Cairo. 

Estimated costs indir.ate that the economic advantages 0 f 
these schemes would, at best, be marginal in comparison to 
the recommended alternative. 

On the basis of the above considerat..l.ons, it was recommended by 
AMBRIC and approved by GOSSD that disposal schemes involving direct 
discharge of sewerage effluents to the Nile River would be 
unacceptable. 



eisposal·to·~ake·Manzala·Alternative 

5.44 Lake Manzala, located some 150 kms north 0 f Cairo (see 
Figure II-I), currently receives 900,000 cmd (projected to increase 
to 3.0 million cmd by year. ~OOO) 0 f raw sewage flow from Cairo. 
This sewage from the East Bank 0 f the city discharges into the 
8elbase Orain and then enters. Lake Manzala by way of the Bahr 
El-8akar Orain. The total rate of flow of Bahr EI-Bakar Drain 
including irrigation drainage is reported as 3.5 million cmd. 
Because of the wastewater and agricultural discharges, the lake is 
moderately entrophic (turning into a swamp). 

5.45 The factors that may affect the lake's future usefulness 
with the discharge of primary treated aomestic wastewaters are: 

Dilution 
Assimulative capacity 
Bacterial pollution 
Nutrient leve13 
Dissolved oxygen 
Fish production 
Recreational use 
Health aspects 

5.46 In Lake Manzala, dilution is lirr:ited by the lack of water 
movement (average current velocities of less than 2 cm/sec) and 
depths of less than 1. 5 meters. vertical dispersion of wastewater 
is not limited by salinity grddients in the lake. However, because 
of the shallow depth, signi ficant dilution does not occur. These 
conditions tend to limit the area sffects of wastewater· discharges 
by promoting the rapid settling of sewage solids creating sludge 
banks and localized anaerobic conditions. 

5.47 The ability of Lake Man~ala to assimilate waste was 
calculated to support increases in ambient levels of 6.0 mg/l BODS 
without adverse effects on the fishery. Major nutrients occur at 
levels sufficient to promote algae blooms. However, cell counts are 
maintained at moderate levels through cropping by zooplankton and 
fish. The oxygen levels (3.0 mg/l) in all parts of the lake are 
sufficient to support fi~h life with tre exception of the a:Leas 
receiving cirect discharge:; of wastewaters. Further, USEPA coli form 
criteria for bathing water (MPN of 200/100 ml) is met throughout the 
lake with the exception of areas receiving direct sewage 
discharges. Fish population studies indicate the lake is being 
over-fished. Present sewage discharges have little effect on the 
fishery other thai' the loss of about 5,000 hectares of habitant area 



near the discharge of the Bahr EI-Bakar drain. This represents less 
than four percent of the total lake area of 140,000 hectares. 
Studies indicate the Heterophydiasis, helminthic parasite related to 
sewage, is not being transmitted by Lake Manzala fish. 

5.48 Even with the contin,ued discharge of untreated wastewaters 
from Cairo into Lake Manzala,' the ecological stability of the lake 
will not be signficantly affected and would, in all probability, 
enhance the fish producti II i ty : 0 f the lake. Current and future 
industrial discharges should have no adverse env ironmental impact 
beyond increasing wastewater loadings and nutrient levels and the 
same general effects described for the lake above would still apply. 

;.49 Therefore, the continued disposal 0 f Caire IS wastewa ters 
into Lake Manzala I s saline waters, even without treatment, must be 
considered as a viable interim solution. However, it is recommended 
that conventiol"lal primary treatment with distribution of effluents 
into the Lake be handled by a suitably sized outfall with diffusers 
to minimize the effects of peor circulation within the lake. No 
disinfectiol"l is recommended because of the adverse effects of 
chlorine an¢chlorinated organics. 

Effluent ,Reuse 'Alternative 

5.50 Because of the limited water resources in Egypt, wastewater 
reuse is becoming an increasingly important aspect of resource 
planning. Therefore, reuse of treated wastewater effluents was 
evaluated as a disposal alternative. 

5.51 In considering the use of wastewater effluents for 
irrigational purpose, the following factors were evaluated: 

Degree of treatment required; 
Tyne of treatment; 
Soil limitations; 
Crop selection and patterns; 
Effluent delivery systems; 
Public health aspects; 
Types of distribution and drainage systems needed. 

5.52 Present Egyptian Law requires that effluent from domestic 
sources contain no more than 40 mg/l BOOS if it is to be discharged 
into on agr icul tural drain. io meet this standard, the rev i~;ed 
Master Plan recommends secondary treatment either by land 
application or conventional secondary treatment methods. While 
secondary treatment is primarily needed to minimize the pL:blic 
heal th risl:s, it is also needed to lessen maintenance problems 0 f 



soil clogging. Also, regulatory authorities require either adequate 
storage capacity or a disposal alternative in the event of reduced 
irrigational needs or treatment plant malfunctions. For this 
reason, each scheme proposed is provided with a disposal alternative. 

5.53 The viability of the irrigation alternative depends to a 
large extent on the strength of Cairo's wastewater and the dilution 
that may be needed before it is used. The principal constraints in 
this case are the moderately:high nutrient and total dissolved 
solids concentrations in the city's wastewaters. This w.ill limit 
the use of the treated effluents to certain types of crops and soils 
without partial dilution with an acceptable quality irrigation water. 

5.54 Costs of wastewater reuse are not those of the entire 
wastewater system, but rather the difference in the cost between the 
reuse alternative and other roughly comparable ways of disposing of 
Cairo's wastewaters. AMBRIC has recommended that, if sewage 
effluents are to be disposed of on agricultural or reclaimed areas, 
the following essential conditions be met. 

lithe reclamation sc:hemes must be developed as and when 
required to provide the necessary amount of land to receive 

. the rate of flow discharged from the treatment ~orks; 

lithe recommended effluent standards must be maintained at 
all times; low standards could not be tolerated for the 
scale of reuse envisaged for Cairo; 

"the executing authority must have effective powers to 
ensure that the schemes are efficiently managed and that 
proper control and monitoring procedures are strictly 
observed at all times; 

" .... Provided that the above conditions are met, reuse of 
Cairo's sewage effluents can provide an entirely 
satisfactory and beneficial means of disposal; if the 
conditions are not met, a public health disaster could 
result." 

5.55 In summary, agricultural reuse of the majority of Cairo's 
wastewater involves technical, economic and management problems that 
presently limit the viability of this alternative. 



Geselt'Gisposal 

5.56 Apart from the narrow strip of land in the Nile Valley and 
the Nile Delta, all the land near Cairo is desert. South, east and 
west of Cairo, the land is Iccky, heavily modulating and rising to 
elevations above 150 meters. To the northeast and northwest 0 f 
Cairo, the desert land is at a. ,lower elevation, the characteristics 
of the soil being generally sandy and not suitable for agriculture, 
but suitable for effluent disposal. 

5.57 If disposal of the wastewater is the sole objective, 
application rates are only constrained by t~e need to effect a 
balance between the evaporation and percolation losses with the 
incoming sewage flow. Nevertheless, because of the large wastewater 
flows generated in Cairo, hugh areas of land would be required, 
having a topography suitable for impounding surplus wastewater flows 
when seasonal rates of evaporation are low. 

5.58 There would be a saving in treatment costs compared with 
other methods of disposal as the need to protect public health would 
be relatively low, provided that the selected area was not readily 
accessible to the public. This could involve fencing and patroling 
the area, an expensive factor. 

5.59 An indirect benefit could result from recharge of the 
under 1 y ing aqui fer. The degree 0 f recharge could be increased by 
use of percolation wells or other means. However, because of the 
enormous quanti ties 0 f water currently stored in aqui fers within 
Egypt, the continuous recharge seems to offer little or no advantage. 

5.60 Almost all the land in the Cairo area has a current or 
planned use for agriculture, urban housing, or industrial 
development. Because 0 fits role in the country I s economy, the 
value of agricultural land is high and reclamation a subject of high 
priority. The Master Plan recommends against use of any lands that 
have potential for agriculture. This is especially applicable to 
its use for the evaporation of wastewaters as it causes an 
irreversible and irretrievable commitment of land resources that 
could be better used for other purposes. 

5.61 All available land for evaporation of wastewaters in the 
project vicinity is at a relatively high elevation (40 m to 60 m). 
The cost of conveyance and pumping to these sites will cost 
approximately LE 117 million more than ather more preferred 
alternative methods of disposal. Because this method of disposal is 
not economically viable, it will not be considered further. 



F. Selectian-of-tne-Recommended-Alternatives 

5.62 Four possible basic alternative collection and disposal 
systems have been identified. Three of these systems (Nos. 2, 3 and 
4) plan for the conveyance 0 f the collected sewage in an outward 
direction away from the Nil~ to beyond the urban boundaries of 
Cairo. The fourth system (No.1) would bring the sewage inwards to 
treatment works sited on or near_ the banks of the Nile. 

5.63 The recommended plans, NOS. 2 and 3, were selected on the 
basis of environmental considerations, ecor::Jmics, and social 
acceptability. A number of alternatives within these basic 
collection and disposal systems referred to in this paper have been 
identi fied, giving 15 possible alternatives for evaluation. By a 
process of elimination, comparing Net Present Values and other 
factors, 13 of these alternatives have been rejected to obtain the 
preferred solution described earlier in this Section. This 
alternative uses the basic system of sewage gp.nerated on one bank of 
the Nile River would be collected and disposed on the same bank. 
The preferred solution requires for the East Bank System, two sew-age 
treatment plants, one at Gabal El Asfar (high) serving a year 2000 
population of 2.8 million and a second at Khalag serv~ng 8.0 
million. Both plants would provide full treatment and discharge 
effluent to the eelbase Drain for disposal in Lake Manzala. On the 
West Bar;~, the existing plant at Zenein after rehabilitation would 
be retained to serve a population of 1.4 million, with the remainder 
of the West Bank flow being treated at Abu Rawash Treatment Plant 
serving another 1.4 million people. The combined effluent from both 
of these treatment facilities will be discharged via the Muheit 
Drain to the Rosetta Branch of the Nile River. 

5.64 Ori the west Bank there is no drainage system similar to the 
Belbase/East Bank's Bahr EI-Bakar system. The only alternative for 
a positive dispcsal system is to continue discharge into the Rosetta 
Branch of the Nile via the Muheit Drain. The only alternative would 
be reuse for agricultural purposes and this is planned in the latter 
stages of the project. 

5.65 On the East Bank reuse would also appear to be both 
feasible and economical to the east of the Gabal El Asfar treatment 
works. Again this reuse scheme is recommended for implementation in 
future stages of the Master Plan; not for the first stage expansion 
program. 

5.66 The reuse of effluents would require continuous monitoring 
and adequate control to ensure that possible harmful long-term 
effects are identified and the ~nvironmental implications are 
evaluated. This work is presently being conducted by AMBRIC/GOSSD 
and will be presented in Environmental Assessment Report due in 
early 1981. 



VI. FINANeIA~'ANA~YSIS'ANG'P~N 

A. IntroG~ction 

6.01 Recent studies have provided financial information 
regarding GOSSO's recent (1973,-1978) performance, and its projected 
future financial condition on the basis of implementing the proposed 
capital improvements. This s~ction presents, in summary form, 
GOSSO's projected financial statements, including the capital 
expendi tures proposed by this proj ect and those future expenditures 
needed to implement the entire Master Plan. 

B. Financial-Performance 

6.02 ANNEX . J' .. shows the annual operating and maintenance 
costs for GOSSO for the years 1971-1978 with projected costs based 
on implementation of the Master Plan through year 2000. ANNEX··~·· 
tabulates the historic and proposed capital improvement program 
based on the Taylor-Binnie Master Plan Report and includes the 
improvements requested in this paper. Revenue sources for the 
period of 1973-1978, plus project revenues through year 2000, are 
shown in A~IN2:X·· L- .. 

Revenljes 

6.03 Before 1962, GOSSO generated revenues through a sewer 
service charge to industrial customers. Tne charge was L.E.0.003 
per cubic meter of wastewater discharges based on metered water 
use. ~owever, in 1962, this charge was dropped in conformance with 
GOE policy. Information indicates that even when there was a charge 
for sewer serv ice. little revenue was collected because the sewer 
charge was not billed with the water charge and separate collection 
was difficult. 

6.04 At the present time, the only two sources 0 f revenue to 
help iTIeet 0 eX M and capital expenses are from (l) serv ice charges 
for new sewer connections and (2) GOE budget allocations. 
Obviously, unless a sewer service charge in some form is instituted 
soon, most or all of GOSSO's operating and capital expenditures must 
be subsidized by from che GOE budget. 

6.05 Those customers who specifically request a sewer 
connection must pay the estimated cost of making the connection in 
advance. The fee is later adjusted to reflect the actual cost 0 f 
making the connection. The cost of such a connection has risen from 
LE 43 in 1973 to LE 154 in 1979. There are also customers who are 
connected to the system without requesting such a connection. Such 
cases routinely include building connections for newly s3wered 



streets. The cor.'n~ction fee in these cases has averaged 
approximately LE 175 through 1979. Because the GnSSD subsidizes 
such connection costs for lower income families, the total revenue 
generated is reduced. Regardless, the total service charges from 
all sources have averaged only 15 percent of the 0 & M costs. 

6.06 As previously mentioned, the balance of the funding needs 
of GOSSD are met entirely from national budget allocations through 
quarterly allotments by the rv1inistry of Finance. Authorization to 
spend such funds expires at the end of the fiscal year and, any such 
funds remaining are used to reduce the allotment for the first 
quarter of the succeeding year. 

80erating·~osts 

6.07 Curing the period of 1973 through 1979, GOSSO's operating 
costs have increased 142 percent, an average of almost 18 percent 
annually. Those categories experiencing dramatic growth over this 
period include (l) salaries, allowances and employee benefits of 
almost 140 and (2) utility costs of 172%. GOSSD has no control over 
these costs as they are regulated by the GOE. Spare parts and 
material costs have increased 103% during this period primarily 
because of operational problems caused by (1) insufficient capacity 
of pump stations and collection system; (2) abuse of the system from 
users not complying with sewer use law; and (3) lack of trained 
personnel. 

~apital ·~osts 

6.08 Budget amounts for capital improvement projects fluctuate 
according to the.- availabili ty of funds from national budget and 
priorities. During the period of 1973-1979 this budget has 
fluctuated from a low of lE 2.4 million in 1973 to a high of lE 40 
million in 1979. Budgets in 1973 to 1975 remained almost constant 
averaging 2.58 million, but 1976 capital budget increased 
dramatically to lE 10.95 million followed by an increase to lE 22.36 
million the next year. The capital expenditures percentage of the 
total annual expenditures increased from 44.7% in 1973 to 78% in 
1978. 80th the 1978 and 1979 budgets are reflective of the shift in 
COE development priorities especially in the areas of health and 
improved conditions for urban poor. It also is indicative of the 
priority the GOE places on the Cairo project. 

C. Projected·Financial·Stat~ments 

6.09 On the assumption that the revised master plan elements 
for Cairo will be implemented, project financial statements have 
been prepared for the period of 1979-2000. ANNEX· ·M .. shows 



projected income statement and application of operating funds based 
on revenues from sewerage user charges. ANNEX·N . .. shows the 
projected balance sheet. A number of major assumptions h2ve been 
made regarding the development of these statements and are presented 
below. 

cast'Escalatian 

6.10 Currently there is an acceleration of escalation of costs 
in Egypt. The Consumer Price Index increase of 13.5 percent from 
mid-1978 was the highest recorded in recent years; components 0 f 
this index are goods whose prices are controlled by the GOE. 
Althowgh a comparable index is not available to monitor escalation 
of construction costs, available information indicates t.hat these 
costs have experienced much higher increases. 

6.11 The present GOE policy indicates a small shi ft toward 
increased private control of industry. ~10ves to make local pricing 
more reflective of actudl costs of production through reductions in 
GOE subsidies will prooably be Cjlow in ta~~ing place. Ouring the 
early years of this transition, a high level of inflation can be 
expected, followed by a tapering off to a moderate level as prices 
being to stabilize. Escalation of the cost of foreign goods is 
expected to maintain its current level 0 f seven percent a year. 
Based on the~e assumptions, the rates shown below have been utilized 
in the financial projections. 

Year 

1978 
1979 
1980 
1981 
1982 
1983 
1984-2000 

TABLE VI-6 

FOREcASTEG·RATES·OF·cOST·ES8ALATION 

Annual·Rate·in·Percent 

Local Operating 
eX· canst!; . cos ts 

20 
25 
25 
20 
15 
12 
10 

Operating'costs 

Imported 
. Goods .. 

7 
7 
7 
7 
7 
7 
7 

6.12 Historical operating costs were related to the vari.ous 
functions and operating costs. The resulting units were then 
applied to the recommended programs for rehabilitation and expansion 



of t.he wastewater systems in Cairo. While these unit costs, 
esca.'Lated by the projected inflationary factors, give an indication 
of tl1e projected costs, some adjustments were needed. Because there 
are few valid historical 0 & M cost records for primary, secondary 
treatment or stabilization ponds, such costs were ~ased on equations 
relating costs to design flow·and to the various levels of treatment 
in accordance '.<li tr 0 & M costs experienced At other facili t.i es. The 
operating costs at the Zene~n Treatment Pl.ant for .... econdary 
treatment were used to adjust· these cost rdlationships to local 
conditions. 

6.13 Additional refinefT,3nts to the unit cost approCir:h for 
projected operating costs incl:.lded calculation of power needs and 
electricity costs and estimated staffir:g and equipment needs for a 
larger then normal sewer cl~aning ~rogram. Al~o, a recommended 
staffing plan was developed and used for the Qperational and 
management personnel needed for the expanded and improved wastewater 
facilities. 

Estimated'8apital'Expe~dit~res 

6.14 Estimates include not only the additions to and expansion 
of the system proposed by this project, but the other capital 
improvements needed to complete the entire Master Plan Program 
erw isioned . Such i terns as maintenance equipment were also 
L1cluded. Wi th the exception 0 f building connections, all 
construction items include provision of engineering (design and 
construction supervision) at an average cost of 10 percent of the 
total construction cost. Project costs also include provisions for 
contingencies (15 percent) and legal and administrative costs (5 
percent). Cost estimates for land, vehicles and mobile equipment do 
not include provisions for engineering, contingency, administrative 
or legal costs. All estimated capital expenditures have been 
escalated to reflect as closely as possible the actual cost to be 
incurred at the time of construction. 

Fixed'Assets'a~d-Gepreciation 

6.15 The asset.3 in serv ice as 0 f December 31, 1978 are shown 
in ANNEX ,- 0- , . F'acili ties which were under construction for more 
than one year were listed as "work in process" during the 
construction period, and then transferred to assets on January 1 of 
the year in which they were placed in service. Depreciation for 
each year was determined by mul tipl y ing the balance 0 f depreciab le 
assets by the depreciation rate appreciable for each type of asset 
according to the following rates. 



TAlIU: YI-I 

C,ue ... S~""c~I:" l'e"l"~1 . 0", £ul~ ." .,. n .... ncl .. l rtlll' 
0" L.t . 000) 

l~tO n.1II l 'in 19b] _ _ ..!1!L ___ 191$ l'iB' I~S J !"'~'. ~ 
~: ~ ."c.~ --LL '-"- ---"--- ---!.L ---"--- --"-- ---"--- --"-- ---'L _ ,_, __ --.!L.. ~ " -'-'- !!.. -l£..- ---12..... - -'--
I. I : .. H lJ::.;; ::OtL...:. .. " '" 787 1,1n 1,290 n,ns 2,12:> Ji,29~ l,9l1' 51 ,9 ~1I '''0 n,ot.' .. ),"~9 0,1:.11 !':'C,'!l 

t:. ;.l:_ f .... ''''!\ S_T. II . " 22i '" m '" 1,258 29~ !,SH ". .n,.n1 ,. l,nO ~,OH S, ,, ;~ 

t~ __ ...... ~. h " k tltl".,,~ 
(;!"~~ ... l " ... 17 I,Ue " 1,020 n~ 5,~:~ ... t .. ~!~d 1"':: .... 1 ::=10&::& ,,, 1.5!4 B, 151 25.235 11,411. 4C.ln ll,l~6 ..0,114 e,p~ l~.d21 I,un 4.86' 5L',;~1 ! ~ )_ :' :l 

,. ;::;·" h " 1 • • •• ""'n l ~Dd .• m 4,4l'1 ll, ~U 4, 3'" 12.631 l'J,03" 1. 9'112 l~ , ~~d 1,220 n,5.1 1,~15 1,1\1] ll_"i. S: . •. ': 
... :>.o, ... i.llIu<lo:. 3.514 ,,, 21,126 ' , I~S l,lUO 10,'15 :.,; ,r~,l 1;; • .' _' : 

': : t . : ... :cI '·r '" ",. ",. ."" , .. ... • 00 " . '00 '" ,,, , .. '00 '" , .. ~~Il l.t .... ~-.': : 

_'!!1_ I ::-~'-- >~! S~::.h":I~o: 
,- ~~_'",: .. r.J ),;, .... , ... ,. . , .. .,.. .. ,'.' :. -
h:.J'''' L TDc .. l l.U' m l'J,92~ l1,SU 10,21t 43,4(', 1~.11l 9£ , 4)2 'i'7,'m lll, lll . H,Ol1 nO,lIon ],5S:i .~ ill 3.;~' Dl,~i:; :;-:::;::: 

----~ 



Asset 

Sewers 
Structures 
Equipment 
LRnd 

Reven~e 

Ann~al·Ge~reciation·Rate 

Percentage 

2.0 
2.5 
5.0 

Not Depreciated 

6 .16 Ideally, GOSSD should impose a sewer serv ice charge 0 f 
~ome type to cover all capital and operating costs. However, it is 
doubt full that such a tariff will be implemented because of the 
inabili ty 0 f a large segment 0 f customers to pay such a charge. It 
has been assumed that a charge based on "ability to pay" would start 
in 1981 and cover only operating and working capital costs. For new 
sewer connections, it has been assumed that the present connection 
charge will continue to escalate at the same rate as in the past. 
However, because most new connections will be in poorer areas, only 
one out 0 f every three new connections will be bEled. For new 
developments, it has been conservatively assumed that developers 
will be charged one-third the cost of constructing collection sewers 
in their de·'l.lopments. 

D. Financial·Plan 

6.17 As reflected in Table VI-l, Summary Cost Estimate and 
Financial Plan, the proposed project will total $808.3 million* of 
which $190.8 or 24% will be in Foreign Exchange and $617.5 or 75% in 
Local Currency. The amounts and sources of tr'i.s funding follow: 

SOl:JI"ce 

AID 
U.K. 
Rep. of west 

Germany 
GGE· ...... . 

Total 

Exchange rate LE .69=$1.00 

(In LE Millions) 

Amount 
FX 

52.5 
76.0 
3.2 

.. "-."" 

131;7 

u:; 

426.8 



cost estimates shown in Table VI-l include an allowance 0 f 7 1/2% 0 f 
the capital costs 0 f the 'IIorks to cover the costs a f engineering, 
design and supervision of construction. Also cost estimates include 
the following contingency allowances: 

Hem PerC,en! ' 
adde'd 

Remarks 

Land purchase 
Compensation 
Sewers - general 

Sewers-city centre 

Tunnels 

Pumping Stations 

Mechanical and 
Electrical Plant 

10 
10 
15 

65 

so 

20 

20 

variable soil conditions. 
Possible damage to property 
from settlement. 

As above, plus possible 
(open cut only)night working 
and disruption. 

Ground condition 
uncertainties. 

Difficult ground 
conditions. Deep 
substructures for tunnelled 
sewers. 

Budget prices are estimated. 

It should be noted that the variable allowances reflect the present 
degree of uncertainty pr~or to detailed site investigation and 
detailed design of the project components. 

AMBRIC is currently developing 
by GOSSD, A.I.D. and O.D.A. 
packages for funding by A.I.D. 
to the project. 

a project financing scheme for review 
This scheme 'II ill recommend speci fic 

and O.D.A. based on overall advantage 

6.18 We have recommended in Section XI of this Project Paper 
that the GOE be allowed to regrant rather than reloan the foreign 
exchange contribution to this project to GOSSD as a grant 
contribution to its asset base. The British Government has already 
recognized this need by agreeing to grant their pounds sterling 50 
million to GOSSD. We have made this recommendation for the 
following reasons. 



6.19 As stated in paragraph 6.03 above, the only source of 
revenue to GOSSD to meet 0 & M, capital, and debt servicing costs is 
serv iCE charges for new sewer connections. These charges recover 
only a small portion of total annual expenditures. The GOE has 
recognized the major problems associated with not allow ing GOSSD to 
charge for its services as: 

a strain on GOE budgetary resources; and 

inability to operate GOSSD .... 5 a financially viable 
organization. 

6.20 The GOE is cognizant that a large majority of the 
population is unable to pay service charges or tari ffs which would 
allow GOSSD to finance total annual expenditures and realize a 
reasonable return nn its investment for working capital and future 
capi tal budgeting needs. The GOE is conv inced, however, that a 
gradual shi ft in the f:nancing burden of these services from the 
Government to the general populacion is needed. 

6.21 To address these problems, the GOE commissioned a 
comprehensive study of the management and tariff structures of 
Egypt's water and sewerage utili ties. This !;tudy was completed in 
September 1979. I t recommended tha t the GOE implement sewerage 
charges which would take into account tr18 capital expenditure 
program needed to meet present and future needs, and concurrently 
would recognize the limited ability of the general population to 
bear the total cost of this effort. 

6.22 GOSSD has expressed to USAID in discussions on other AID 
financed projects (AID Loan No. 263-K-044, Alexandria Sewerage 
Project; AID Grant No. 263-0U91, Cairo Sewerage Project; AID 
Loan/Grant 263-K-050/26:~-0048, Canal Cities water and Sewerage 
Project) that it would be in a more favorable position to institute 
tariffs to recover, initially, 0 & M costs, ac; a transition to 
charging for all the costs, if foreign exchange capital costs could 
be granted. This would reduce the financial burden both or, GOSSD 
and the users. 

6.23 Tar i ffs to recover annual 0 &: M costs, plus reserves, are 
assumed to b~ instituted in 1981 in the projection of financial 
statements. 



VII. EEGN8MI8'ANA~YSIS 

A. General 

7.01 The economic analysis of infrastructure development 
projects' is primarily concerned with social profitability. To 
measure benefits and costs to. the society, it is necessary to 
evaluate all inputs to and outputs of the project from an overall 
economic point of view. Outputs of some projects, however, are 
difficult to quantify in financial terms and the usual cost/benefit 
analysis has little meaning. Sewerage improvement projects are 
typical of such projects. Primary benefits include improvement in 
general health and, thus, work productivity, medical and 
hospitalization cost savings attributable tc reduced water-related 
infections, and improved hygiene as a result of improved sawage 
disposal. In the case of the Cairo SeweragG Expansion Project, 
additional benefits can be based on the fact th3t tourism is one of 
Egypt's majo: sources of foreign exchange earnings and Cairo is the 
center of this tourist industry. .' , 

.~. , 
','. 

7.02 The current conditions involving sewage ponded in over 200 
locations in the city, if allowed to worsen, will have a severe 
effect on Cairo's abili.ty to serve as the tourist focal point. It 
would be difficult to quantify the loss of revenues caused by Cairo 
becoming an undesirable place for tour ism, but the loss would be 
significant. Cairo, the country's social and cultural center, needs 
good utilities to maintain and expand its ability to host tourists. 

7.03 A sound sewerage system along with an adequate water system 
are two basic components needed. Efforts are now underway by 
A. LO., Japan and Western European nations to assist Cairo improve 
and expand the water system. Similar efforts with the sewerage 
system are also needed to avoid a steadily worsening situation 
caused by increasing population and added water supplies. 

7.04 Since bene fi ts cannot be quanti fied it is necessary to 
evaluate the project based on an ar,alysis of its being the least 
cost alternative. 

B. EcoAomic'AAalysis'of'~east'Eost'Alternativ~ 

7.05 Economic cost comparisons among a number of alternatives 
were originally carried out in the Taylor-Binnie Report (see Vol. 
~Io. 1, Chapter 6 and Vol. No.6). The AMBRIC's July 1980 Interim 
Development Plan Report reviewed and updated the earlier work. (See 
Vol. 1, Chapters 6 and 7 and Vol. 2 Appendices E and F.) The AMBRIC 
Report analyzed three basic alternative East Bank sewage collection 
schemes derived from the Taylor-Binnie recommendations: a Nile River 



bank collector; a tunnel collector with Maadi sewage conveyed to the 
west Bank; and a tunnel collector sufficient to also handle Maadi 
flows. The net present values (1980 prices) of the elements which 
differ among the three alternatives are shown in Table VII-l. Th,= 
opportunity cost of capitat for a basically risk free public sector 
serv ice project was assumed to be 10 percent. Further, the net 
present values (NPV) were adjusted to reflect a uni form marginal 
economic cost of electricity of LE 0.045 per kilowatt hour. 
Al though the third a1 terna ti ve : has the lowest NPV, tre di fference 
among them all is not believed to be large enough to ov~rcome 
possible errors in estimation. Therefore all alternati~es would 
have to be considered economically equivalent. 

Item 

NPV ® 10% 

Adjustment ror 
Electricity 

Adjusted NPV 

TABLE VII-l 

Comparative Net Present Values 
of only Differing Elements 

among Alternat~ Collection Schemes 
(LE Million, 1980 Prices) 

Nile Tunnel 
Collector W/Maadi.Flow 
........ to-West'Bank 

140.0 132.9 

-4.0 -2.1 

136.0 130.8 

Tunnel 
W/Maadi Flow 

. ....... 

130.3 

-2.4 

127.9 

Source: Chapter 6 AMBRIC Report (especially Paras 6.37 and 6.42) 

7.06 Thus the selection of the prererred alternative must be 
based on non-economic factors. These factors are basically: system 
reliability, implementation speed. social cost of construction, 
financial risk, and location. An analysis of these factors tends to 
favor the tunnel sc."eme over the Nile collector. The Maadi flow 
does not affect this. However, uncertainly about the timely 
implementation of west Bank scheme argu~s for the third alternative 
which will incorporate the Maadi flow on the East Bank. 



VIII. ENVIRGNMENTAl-ISS8ES 

A. Introdu~tion 

8.01 An Ini tial Enviror:lmental Examination (IEE) for this 
project, recommending that an Environmental Assessment be prepared, 
was approved by the USAID/Caira on January 30, 1978, and forwarded 
to AID/W for its action. On February 21, 1978, AID/W approved the 
threshold decision recommended by the Mission. The IEE is attached 
as Annex H. This project represents the first of a series of 
planned activities to be undertaken by the GOE to provide the 
Greater Cairo Area with a wastewater collection and disposal system 
which will adequately serve its population and industry. There is 
little question that the existing system is the cause for serious 
environmental concerns. It is a heavily overloaded system where raw 
wastes frequently overflow sewers and flood over 200 separate 
populated areas, and, when collected, are discharged untreated into 
receiving waters such as the Nile River and Lake Manzala. This 
project is aimed at correcting the adverse conditions described in 
this paper by construction of the first stage expansion works to 
eliminate as many of the overload conditions as financial resources 
will permit. 

8.02 It is planned that Environmental Assessments (EA), taking 
into acc~unt the various alternative solutions, will be prepared by 
AMBRIC, the consulting engineering cor.sortium employed on this 
project, when the investigation and analysis of the various disposal 
and reuse schemes have been finalized. It is recommended that a 
condition precedent be established in the Grant Agreement to 
preclude the disbursement of any funds under this project, other 
than for engineering services, until an EA acceptable to A. 1. D. is 
submitted for the project elements related to disposal or reuse of 
collected waste waters or treatment plant sludges. See Section XI 
8(2)(a). 

8.03 This procedure, while ou t 0 f sequence with the current 
requirements of Regulation 16, is necessary because the 
investigation and analysis of the various disposal and reuse schemes 
have not been finalized or agreeo to by the GOE. While all of the 
disposal schemes proposed by the master plan will not be built 
initially under this project, the interim solutions proposed herein 
will create some environmental changes, however minimal. The 
following discussion will serve as an interim analysis until the EA 
is submitted. 



B. Existing Conditions 

8.04 At the present time, approximately 66 percent of the urban 
population of the city is served by sewers .. In general terms, the 
sy~,~Clm fulfills its function· in that it enables the sewage to be 
removed from these areas. But the system is overloaded, and there 
is local intermittent flooding·~f raw sewage, both in the center of 
the city and in other residential districts. 

8.05 The conditions in developed areas which are presently 
unsewered are most unsanitary. There appears to be little in the 
way of organized sanitary services, and the inhabitants have been 
forced, in some cases, to make their own arrangements. 
Consequently, septic tanks often overflow into open drains and, in 
same localities, night soil and sewage wastes are deposited in the 
streets together with domestic refuse. 

8.06 The location of the various sewage treatment works are 
shown on Figure VIII-l. Abu Rawash and Gabal; El Asfar are situated 
well outside the urban area, but Zenein, Nahya and Kossous all have 
residential areas immediately adjacent to them. Apart from a 
comparatively small amount of sewage or effluent which is utilized 
for irrigation, the whole of the sewage flow from the city, much of 
it still in a raw state, is discharged to the main irrigation 
drains. Figure 11-2 also shows the location of these main drains in 
the irrmediate proximity of Cairo: Figure II-l gives similar detail 
between Cairo and the Mediterranean coast. 

8.07 The Muheit drain on the 'r'lestern side of the city accepts 
primary effluent from the Nahya works and poor quality effluent from 
the Zenein works before discharging into the Rosetta Branch of the 
River Nile at a point approximately 10 km downstream of the Delta 
Barrage. 

8.08 The 8elbase drain, which runs nc.rtheastwards alon9 the line 
of the Ismailia Canal, receives the bulk of the wastewater from the 
eastern side of the city, the flow in the drain receiv lng dilution 
from normal irrigation drainage at various points. The Belbase and 
Qualyub (irrigation) drains meet near Zagazig, at which point water 
from the Qualyub drain can be pumped to the Tara Canal for reuse in 
irrigation. The remaining flow from the Qualyub, together with the 
Belbase flow is combined from this point in the Bahr El Bakar drain, 
which continues to run north and east until it discharges into Lake 
Mansala, a brackish enclosed lake on the Mediterranean coast. 
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8.09 The Kossous drain carries primary effluent from the Kossous 
works and the pumped discharge of untreated sewage from Ameria and, 
for several kilometers of its length immediately downstream of the 
Kossous works, passes through a densely populated urban area. There 
are also communities at a number of points along the length of the 
main drains. 

8.10 The current practice df disposing large quantities of raw 
sewage and partially treated effluent to the drains constitutes not 
only a potential danger to rJublic health but is also thoroughly 
object.~.onable from an ecologi~al point 0 f view. The consequential 
anaerobic conditions in the~e drains cause dark coloration of the 
water and gives rise to obnoxious odors. 

8.11 Before it receives the discharge from the Kossous drain, 
the water in the 8elbase drain is of good quality with aquatic 
plants and a small fish population typical of an agricultural 
drain. But after receiving discharges from the system, it is barely 
aerobic and smells offensively. Abu Zaabal, a village some 1.2 km 
north of the junction bebeen the Gabal El Asfar and the Belbase 
drains, suffers from the odor riSing from the Belbase drain. The 
flow in the drain at this point has the appearance of raw sewage, 
with large quantities of floating matter. Several of the houses in 
this locality use shallow wells, some within 20m of the edge of the 
drain, for the extraction of potable water. The general sanitary 
conditions in this village are very poor. 

8.12 The Bahr EI-Bakar drain remains barely aerobic throughout 
its length and smells offensively. Near the Manzala discharge, the 
recently reclaimed land is irrigated by small drains from the main 
drain. The water at this point has an unpleasant appearance rather 
than smell, yet apparently is able to support small fish. There are 
considerable amounts of weeds in both the main drain and the sice 
drains, and the area of Lake Manzala in the vicinity of the point of 
discharge is badly a ffected by accumulation of weeds, particularly 
'Nater hyacinth. No data are available on the fisheries in the area, 
but it is known that Lake Manzala produces about 22,000 tons of fish 
per annum (about 180 kg per hectare). This yield is less than half 
the yield from other Delta lakes. 

8.13 The discharge from ~he Muheit drain into the Rosetta Branch 
of the River Nile is clearly distinguishable by the di fference in 
color of water. The discoloration persists for several kilometers 
and floa ting ma ter ial 0 f sewage or ig5 .. n has been observed 10 km 
downstream of the poi~t of entry. Dissolved oxygen readings show a 
SUbstantial reduction in the oxygen content between the values 
upstream and downstreai 1 of the discharge point. Local fishermen 
report that fish catches are adversely affected for a few kilometers 
downstream. 



8.14 A significant amount of industrial effluent is currently 
dJ.scharged to a number of open drains without treatment. The flow 
J.n these drains is partially lost by seepage into the underground 
aquifer with the remainder discharging into main irrigation drains. 
Some c:iemical compounds in thesp discharges are not biodegradable 
and i:ieepage may cause accumulations of such constituents in the 
aquifer. 

8.15 The discharge of primaI'Y treated effluent to I the main 
agricultural drains was a deliberate act on the part of the 
Government during the mid-1960 I s when urgent action was needed to 
relieve the increased sewage flows removed from the city as capacity 
was not availa~le in the existing treatment works at Gabal El Asfar 
and Abu Rawash. 

8.16 Earlier than this, it had become necessary to pump large 
quantities of sewage from Ameria into an open channel system leading 
to Gabal El A3 far where raw sewage, following settlement in shallow 
earth lagoons, was distr ibu ted over an extensive orchard area. In 
1959, a second channel was added to permit further quanti ties 0 f 
crude 52'1age to be disposed 0 f in this manner. The orchard area at 
Gabal Ei Asfar is now heavily overdosed with sewage and is 
waterlogged in many places. As a result, the growth of the trees 
and other crops is adversely affected and, in summer, the area has 
an offensive sr.lell and supports the breeding of many flies and 
mosquitoes. 

8.17 Continuance of the present methods of disposal can only 
lead to a further serious deterioration in the environment. The 
risks to the public, both upstream and downstream of the city area, 
are considerable. 

8.18 Tr,e dangers inherent in the present conditions cannot be 
too highly stressed. There is a compelling need for improvement and 
extension of the wastewater facilities, not only to remedy past 
neglect, but also to make adequate provision for the large increases 
in population, water use and consequential sewage flows in the 
future. 

8.19 The implementation of the project outlined in this paper 
will lead to a progressive correction of the problems discussed 
above. The scale of the project envisaged is large by any 
standards. However, conditio~s in the city will continue to 
deteriorate unless action is taken at once. 



C. 8onstruction-and-land ~se·Im~acts 

8.20 Effects of construction upon the environment are 
proportional to the type, intensity and duration of the construction 
work and the extent and significance of the affected environmental 
resources. 

8.21 Con~truction activities pertaining to the rehabilitation 
and repair of the existing sewage collection system~ and the 
treatment plants will not cause a permanent change in present land 
usage, because the system is principally underground. Those 
elements of the system above ground, i.e., pump stations, and 
treatment plants, if reconstructed, will be treated architecturally 
to be esthetically compatible with the urban neighborhood. 

8.22 Construction of new treatment plant facilities and pumping 
stations will be limited to the sites of the existing facilities in 
most cases. This will reduce the significance of or eliminate the 
need for additional land resources. In most cases, plant si tes are 
located in sparsely populated areas on the outskirts of the city. 
The building of solid, high security fences around the planned 
construction sites virtually eliminates any f"Jrther aesthetic 
intrusion from the existing or proposed facilities on the 
surrounding areas. 

8.23 The primary environmental problems associated with the 
repair and reconstruction of old sewers and manholes and the 
cons truction 0 f new sewers are the continuation 0 f serv ice during 
the work and the traffic problems that inevitably result when 
streets are torn up. The latter problem is particularly troublesome 
in Cairo because so many of the side streets are narrow and the main 
streets heavily congested. Continuity of services can be provided 
by means of temporary bypasses or the use of tank trucks to haul 
wastewaters to downstream manholes. 

8.24 The project will require that sewer cleaning, repair and 
construction work take place both in city streets and at existing 
pump station sites. The cleaning operations will be conducted 
primarily at night because this is the time of lowest wastewater 
flow. This will minimize any disruption of commercial activity or 
traffic. The solids, sludge and debris removed from the sewers will 
be trucked away for sa fe burial on a daily basis. The consul tant 
services will include identification of suitable traffic detours, 
disposal sites, and appropriate equipment needed. 

8.25 The maintenance of open trenches will be limited in both 
time and distance to minimize erosion, safety, dust and silt runoff 
problems. 



8.26 To the extent necessary, underpinning will be prov ided to 
prevent damage from trenching on nearby structures. Trench sheeting 
will be provided to protect roads and other surface features against 
collapse and to protect workmen. 

8.27 After completion of underground work, backfilling, 
compaction and repairing or resurfacing of streets and roads will be 
made, so there will be no residual effect from the excavation work. 

I 

8.28 A major purpose 0 f the proposed work is to ensure the 
proper functioning of the existing facilities or new facilities, to 
eliminate extensive ponding of sewage which now occurs in many parts 
of the city. At present, this ponding has detrimental aesthetic and 
health effect on approximately one million residents of Cairo. This 
detrimental effect will initially be reduced by the project 
rehabilitation work. It will be eliminated after completion of the 
first stage expansion works to be designed and constructed by the 
project. 

8.29 The net effect of the project on land use will be 
beneficial. The additional land reSOlJrCeS to be used for new 
facilities will be small. 

D. Water Quality 

8.30 The disposal of wastewaters, whether treated or not, into 
the River Nile is presently prohibited by law in Egypt. However, it 
OCCt.Jrs. Raw sewage and effluent from the Cairo West Bank system is 
presently discharged into the Rosetta Branch of the Nile. The 
Rosetta Branch supplies irrigation water for a~ricultural use in the 
Delta, water for fisheries in Lake Maryut and is the source of the 
potable water supply for cities such as Alexandria. The Kossous and 
Belb3se Drains pollute Lake Manzala with untreated sewage from the 
east bank system. I.ake Manzala is a major source of seafood in 
Egypt. 

8.31 One of the objectives of the review-study phase of the 
project is to determine whether and to what extent discharges of 
treated wastewater to the River Nile would: (i) be physically 
feasible without signi ficant impact to downstream users, (ii) be 
economical, (iii) require legislative or administrative action, and 
(iv) be environmentally acceptable. Resolution of these questions 
and provision for control of pollution of receiving waters, 
including the Rosetta Branch, the Kossous and Belbase Drains and 
Lake Manzala, will be a major objective of this project. 



8.32 The short-term improvement to the wastewater collection and 
treatment system that will be achieved by the proposed cleaning and 
rehabilitation work will create no additional pollution of any 
receiving waters. The first stage expansion plans will develop a 
feasible solution for improving and controlling the quali ty '; f' the 
receiving water. This will provide a basis for rational 
decision-making by the GOE as to the optimum wastewater quality that 
can be discharged and long-term 'effects on water quality. 

8.33 Summarizing, the proposed cleaning and rehabilitation work 
will tend to increase the sewage flows from the city and further 
pollute receiving waters. However, this v.lrk will also reduce the 
serious health and social problems caused by overflowing sewers and 
the ponding of new sewage in heavily populated areas of the city. 
The pollution of receiving waters will be corrected by the first 
stage expansion work which closely follows in time the 
rehabilitation work. 

E. Atmosphere 

8.34 There will be some benefits realized from reducing odor 
problems caused by the ponding of septic sewage and poorly operated 
pump stations and sewage treatment plants. The project provides for 
the rehabilitation of these facilities, including reduction and 
control of the odor problems at the Abu Rawash, Kossous and Gabal El 
Asfar treatment facilities. 

8.35 Minor and temporary air pollution will be caused by some of 
the construction activities. This will consist primarily of exhaust 
emissions and construction dust. However, these emissions will be 
negligible when compared with ambient conditions. To minimize these 
effects, construction contractors and GOSSD will be required to: 

a. Keep engines of construction equipment well tuned. 

b. Service filters, blowers and injectors on gasoline and 
diesel engines to minimize emissions. 

c. Remove all construction debris to approved dump sites; 
burning of refuse will not be permitted. 

d. To the extent available, use low sulphur fuels to minimize 
engine emissions of sulphur oxides. 

8.36 The impact on air quality of odors from operation of 
existing facilities and construction activities will be minor in 
relation to normal ambient levels caused by heavy vehicular traffic, 



an-going private and public construction work, uncollected garbage, 
industrial emissions, and from wind-blown desert dust. The air 
pollution problems caused by the sewage system and construction 
should be temporary, lasting in varying degrees only until the end 
of the project work. 

, , 

F. Natural·Resourees 

8.37 Lake Manzala is a valuable fishing and amenity resource 
which is presently polluted by toxic wastes and sewage conveyed from 
Cairo through the Belbase Drain. Protection of this resource will 
be one of the objectives of the project. 

8.38 The Nile River is Egypt's mast valuable water resource. 
Below Cairo it provides water for irrigation, domestic water supply 
and industrial uses. In the Delta, the Rosetta Branch of "the Nile 
supplies drinking water to a large number of people, especially in 
the city of Alexandria (permanent papulation 2.5 million). It is 
essential that the full utility of this resource be preserved and 
will be a basic 'objective of the project. Nat only will further 
pollution of this resource be corrected, but the reuse of 
wastewaters will be studied to minin:lize the lass of valuable water 
resources. 

G. Health 

8.39 Despite the fact that Cairo enjoys one of the better water 
supply systems in the Middle East, its environmental health ~nd 
sanitation problems are among the worst. Within the Middle East, 
Cairo experiences higher enteric disease rates than ather larg~ 
populated areas. And from Ministry of Health records, as reported 
in the WHO/World Bank 1977 Sector Study, from 1970-1974, Cairo had a 
typhoid-paratyphoid attack rate more than ten percent higher than 
mast ather major cities, an infectious hepatitis rate mare than 
twice as great, and a substantially higher dysentery attack rate. 

8.LLO Improvements to the water supply system of Cairo are at 
present being planned and implemented. The full potential health 
and social benefits from improved water supplies will require that 
adequate means be provided for the collection, treatment and 
disposal of the resulting increased wastewater flaws generated. 
This project directly addresses this problem. 

8.41 The direct exposure of the inhabitants of Cairo to t1uman 
wastes and the indirect exposure through vectors such as flies, 
rodents and ather vermin r,ave a close relationship to the existing 
high level of gastro-enteri tic disease transmission in Cairo. By 



limiting these problems, or preventing the further deterioration of 
the present insanitary conditions, the project will have a very 
positive beneficial effect on the health and well being of the 
population. 

8.42 During construction, .. provisions w.i.ll be taken to ensure 
that construction contractors take suitable measures to provide for 
health, safety and protection of their workers and of the public by 
prov iding sui table toilet facilities, protective clothing, tra ffic 
control, trench support and other relevant means. Facility designs 
and criteria to be developed and enforced by the Consultant will 
provide for hand railings, conformity with relevant electrical 
codes, washing and changing facilities, and other suitable measures 
to protect the health and safety of operating personnel. 

H. General 

8.43 Some late Islamic remains may be encountered in the 
excavations needed during construction. However, the signi ficance 
of these archaeological discoveries would be diminished by the 
presence of better preserved remains of the same period in other 
parts of the city. Because all excavations are rather shallow, the 
quantity of excavation small (24,000' cu.m) and the excavations in 
recent (less than 700 years) fill, the chances appear remote that 
any archaeological finds of importance will be uncovered. However, 
the project will require all contractors to use suitable care during 
excavations and to promptly notify the proper GOE authorities should 
any sites be uncovered. 

I. Summary 

8.44 The project will have minimal adverse or permanent effect 
on the basic aspects of the human environment such as air, water, 
land, flora and fauna. Environmental risks resulting from any 
changes in recommendations to be aeveloped under the project will be 
evaluated in the course of studying alternatives and developing 
recommendations. Every precaution will be made to minimize these 
environmental effects during the final design of the proposed first 
stage expansion facilities. 

8.45 Any deterioration of the Nile water quality which could 
result in the long term from possible discharge of treated effluents 
to the Nile would lJe limited to a level acceptable for downstream 
users. Protection of the downstream users of waters within the 
boundaries of Egypt will take care of any questions concerning 
potential effects on international waters. 



IX. ~BlI8'HEAlTH'ANG'SG8IAl'80NSIGERATIGNS 

9.01 wastewater treatment facilities are built for many reasons, but 
the most basic is the improvement of public health. Nowhere is the 
public health justification" of a' wastewater treatment project 
clearer than that in Cairo, for the current environment is an ideal 
setting for extensive outbreaks, of disease similar to the cholera 
epidemic that infected Egypt in' 1970. This section of the project 
paper presents relevant public health statistics for Cairo; followed 
by accounts of the everyday public health hazards associated with 
inadequate wastewater facilities. 

A. PUblicHealthOata 

9.02 Heal th conditions in Egypt, as a whole, are poor. The most 
commonly used index of overall quality is the infant mortality rate 
defined as the .death rate of children under one year of age. In 
1973, Egypt reported 97.9 infants deaths per thousand live births, a 
rate of virtually one in ten. This was the seventh highest national 
rate in the world that year, exceeded only by four small countries 
in sub-Sahara Africa, an island in the Caribbean, and Pakistan 
(including what is now Bangladesh). Infant mortality rates in 
Egyptian cities are higher than the national average presumably due 
in part to better reporting. Cairo's average infant mortality rate 
from 1963 to 1972 was about one for every seven infants born (see 
Table IX-l) , one of the highest in the world. 

9.03 Statistics on water-related disease are the most relevant for 
describing existing conditions, as affected by wastewater problems. 
As shown in Table IX-2 average reported incidence rates of typhoid 
and paratyphoid, infectious hepatitis, and dysentery are markedly 
higher in the Cairo area than for Egypt as a whole. While these 
data are subject to greater reporting error than infant mortality 
data, . they do show the unusual magnitude of sanitation problems in 
Cairo. 

TABLE IX-l 

RElEVANT INFANT·MORTAlITY·DATA 

locations'& Year(s) 

Egypt, 1963-72 
Cairo, 1963-72 
Alexandria, 1963-72 
Pakistan, 1968 
India, 1970 
U.S.A., 1973 
Sweden, 1973 

Infant'Deaths per'l;OOO'live'Births 

116 
148 
131 
124.3 
61.0 
17.6 
9.9 



TABLE IX-2 

WATER-RE~ATE8-GISEASES-IN-EGYPT- - --(197G·197A) 

8ases-per-10G;OGG-oer-Year 

8airo 

Typhoid & Paratyphoid Cases 
Infectious Hepatitis 
Dysentery 

99 
50 
0.5 

Egypt 

351 

61 
0.9 

9.04 Epidemiological studies performed by Public Health officials in 
Egypt reveal a signi ficantly higher incidence of gastro-enteri tis 
complaints among urban dwellers relative to rural dwellers. 
Exposure to the bacterial pollution from current sewage flooding 
discharges presumably accounts for some of the difference. 

9.05 Statistics of 197ci (see Table IX-3) show ~hat the incidence of 
cholera in Cairo was two times greater than the national average, 
even with a reasonably adequate potable water system. Health 
department statistics for 1974 show a clear association between 
inadequate wastewater management and the incidence of cholera. 
Shoubra el Kheima, one of the poorly sewered districts of Cairo, had 
a very high incidence rate of 538 per 100,000 which reflects the 
inadequacy of wastewater removal due to sewer blockage and 
insufficient flow capacities. The cause and effect relationship 
between inadequate wastewater disposal facilities and these public 
health problems cannot be clearly shown on the basis of such data, 
but water-borne human wastes are clearly implicated in the 
transmission of the diseases. 

Governorate** 

Kalyoubia 
Alexandria 
Cairo 
Giza 
Matrouh 
Red Sea 
All Egypt 

TABLE IX-3 

CHG~ERA-IN-EGYPT-E1970) 

Gate of-Onset Attack-Rate-100iGOO-in-1970 

May 31, 1970 
June 3, 1970 
June J.~, 1970 
June 27, 1970 
July 4, 1970 
Sept. 5, 1970 

1970 

27.4 
100.3 
25.2 
21.7 
75.8 
56.1 
16.5 

**Source: Report on the Epidemic Situation in Alexandria E1971) 
by Dr. M.H. Wahdan & M. El Nomrousy 



B. ~bli~·Heal~~·Hazards 

9.06 This project paper can present no clearer description of the 
hazards of inadequate wastewater management than the following 
excerpts from a Report on Public Health Aspects by Dr. D.M. Mackay, 
Deputy Director of Ross Institute of Tropical Hygiene in London: 

"The effluents from various (treatment) plants are not 
bacteriologically checked. I image thet none iSI of high 
quali ty. The effluents are discharged into open drains. This 
is undesirable from the public health point of view unless the 
effluents were known to be of high quality." 

"Raw sewage appears in a number of drains and water courses, 
e.g., the Kossous drain and the Emergency Canal. These water 
courses are completely open to public access and some flow 
through residential areas. Children were seen playing at the 
sides of such channels. The public health hazard of these open 
sewers, full of concentrated noxious and bacteriologically 
dangerous material, needs no elaboration. There are no data 
available to prove the danger of this practice, but it must be 
accepted as part of 'ancestral wisdom'." 

"It is reliably reported that, in the event of power failure 
putting pumping stations out of action, the sewage sys~em is so 
overloaded that back flow takes place through manholes, etc. and 
certain areas are flooded with raw sewage." 

"Certain housing areas have obv'ious sewage seepage lying 
permanently between housing blocks. This was seen at Kharbotly 
and Ideal housing estates in Shourabeya Kism and also 
extensively along Port Said Street. In the Kharbotly area, I 
was informed that sewage overflow problem had been present 
since the housing estate was erected seventeen years ago. 
Children and livestock (ducks, goats, etc.) seem to find these 
areas an acceptable playground. Ducks are a notorious source 
of salmonella infection." 

"The existence of areas where raw sewage continually lies on 
the surface; areas where night ~oil is cast into the roadway; 
areas where raw sewage is discharged on the roadway, alongside 
the canal from tanks; and open canals and drains, heavily 
contaminated with sewage or containing raw sewage, must be 
considered a serious hazard to public health. The introduction 
of cholera into such a situation could be disastrous; it should 
always be remembered that the world is having its 7th pandemic 
of cholera a t the present time." 



"A further problem arlslng from grossly polluted water courses 
is the danger of fly breeding along the banks and fly-borne 
transmission of disea.3e from floating lumps 0 f sewage. 
MosquitlJ b reeding could also under riqht conditions become a 
real problem, (speciall.y. of culex fatigans, the carrier of 
filariasis, a disease wr.ic~; is present in Egypt and 
considerably end!J.mi~ in so , 2reas, F.-.g., Khouka." 

"The underlying aim of rl1e whole project which should be 
accepted and appreciated tlY all concerned, is net simply to 
"get rid of sewage". It is to dispose of a highly (and 
potentially explosive, in epidemiological terms) dangerous 
material in such a manner as to minimize the danger to the 
public in every possible way." 

C. Social'Analysis 

9.07 This project will be a giant stride towards the elimination of 
wastewater from the streets and, especially, open ditches and drains 
in the city. If the current sewage problems are not corrected, the 
problems with health will reach catastrophic proportions within a 
relatively short period of time. As pointed out earlier, the 
potential for additional outbreaks of serious disease epidemics is 
ever present in Cairo and the conditions are worsening daily. 

9.08 This project can improve and certainly reverse worsening of 
these conditions by greatly reducing disease vectors (wastewaters) 
from the urban env irOl"'illent. Just removing sewage from the streets 
and getting away frl"';il populated areas will greatly improve living, 
esthetic and health conditions. 

D. Target-Group 

9.09 Without equivocation, ·it can be said that the target population 
of this project includes some of the most disadvantaged people in 
Egypt. It has been common over the last decade to consider urban 
dwellers, no matter how poor, better off than their rural 
counterpart~. In most developing countries, this concept may be 
valid. In Egypt, however, a special set of circumstances points to 
a reverse condition. After the disturbances of January, 1977, a 
number of prominent sociologists commented on the trends in Egypt 
over the last decade which have eroded the standard of living of the 
urban dwellers while the rural population has experienced an 
increase in relative prosperity. The eroding of the urban standard 
of living has resulted from the continuing rise in the cost of 
living without a commensurate increase in real income for the urban 
poor. To some extent, this situation has been ameliorated by 
subsidies for basic consumer goods which have benefited the urban 
poor and middle class. 



9.10 Living conditions in the rural areas have improved as a result 
of small increases paid by the government for primary farm products 
and, to a lesser extent, from the benefits which have resulted from 
rural development programs carried out over the previous years. 

9.11 For the urban dweller, this loss of real income, combined with 
the inability of the government to meet investment needs in basic 
urban services, has led toa class of citizens whose living 
conditions have been deteriorating at a noticeable rate. 

9.12 The most immediate impact of this project will be on the type 
of people described above. The current sewage ponding problems are 
occurring in their districts, not the relatively affluent 
districts. fnis project will prevent expansion of ponding into 
other areas not yet affected, but on the verge of becoming affected. 



X. IMP~EMENTATIGN 

A. Implementing-GGE-Agencies 

10.01 Pr ime responsibili,ty for the overall management 0 f 
project implementation will be assigned to the General Organization 
for Sewerage and Sanitary Drainage (GOSSD) of the Ministry of 
Housing, Reconstruction and Land'Reclamation (MOHR). The GOSSD will 
establish a special project team or steering committee, reporting to 
or under the chairmanship of the chairman of GOSSD, and having full 
authori ty to approve contracts, change orders, payments to 
contractors, and other actions relative to the project 
implementation. This project team shall be supported, as needed, by 
the full organizational resources of GOSSD ~nd MOHR. 

10.02 However, coordination with and the cooperation of a 
number of other entities of the GOE will be essential to the timely 
and efficient implementation of the project. Of prime importance is 
coor'jili=3.tion with the Governorates of Cairo and Giza through the 
offi~es of the Governors. These offices are responsible for the 
overall functioning of the municipal government and public services 
and for the general welfare of the people of Cairo and Giza. Prompt 
assistance of the Governorates will be needed to properly schedule 
project commodity movements and construction activities in a manner 
which will not constrain project progress and, yet, will minimize 
disruption of city traffic and business activities. The role of the 
Governorates will be to represent the people of their districts at 
planning meetings and to distribute information so that project 
ac ti v ities and the ir bene fits are presented in proper perspective 
versus the temporary and minor inconveniences that mey be caused by 
project activities. 

10.03 Another important responsibility of the Governorates will 
be the overall management of a solid wastes program and to assist 
GOSSD in the enforcement of the current "Sewer Use Law". 

10.04 Other GOE agency involvement will be, for example, the 
cooperation of the Customs Department of the Ministry of Finance, 
needed to ensure that project commodities and equipment are given 
timely clearance through the Port uf Alexandria. Other Cairo 
utili ty agencies, such as water and electricity, must coordinate 
with GOSSD to avoid utility service conflicts and to provide needed 
serv ices to new facilities in a timely manner. Fortunately, the 
Vice' Chairman of GOSSD is also a member of the Board of Directors of 
the General Organization for Greater Cairo water Supply (GOGCWS), 
the organization in charge of the water utility. 



10.05 The General Organization for Industrialization (GOFI) 
will need to work with GOSSD in e~~panding and implementing the 
industrial pollution control segment of the AID-funded Industrial 
Sector Production Project tc assist reduce industrial waste to 
acceptable limits before discharge into the Cairo wastewater 
system. Prime responsibility frr establishing such relationships 
will be GOSSO's; USAIO will assist GOSSD as needed. 

USAIO·Responsibility 

10.06 Within USAID, primary responsibility for administration 
and monitoring of this project is assigned to the Office of 
Infrastructure Development and Program Support (lOPS), supported as 
required by other elements of the Mission. Oay-to-day prcject 
supervision will be assigned to a senior sanitary engineering 
advisor who will be: assisted by an Egyptian engineer and a USAIO 
loan officer. 

B. Imolementation·Plan 

Consulting Services 

10.07 Because of the complexity and magnitude of the project 
and the financial arrangements with the British and Egyptian 
Governments, USAIO has agreed that the services of the joint 
American-British engineering consortium, AMBRIC, in association with 
the Egyptian e'1gineer ing consortium, EGYCON, are needed to ensure 
proper and timely project implementation. AMBRIC will be 
responsible for preparation of engineering designs, schedule and 
cost estimates, refinement of previous planning, pre~aration of bid 
documents, bid evaluation and supervision of construction. 

10.08 The selection of the U.S. part of AMBRIC commenced on 
March 29, 1978, with a notice in the Commerce Business Daily (see 
Annex E) requesting interested U.S. firms to submit prequalification 
material to GOSSO for project services including design and 
supervision of construction. Five firms were short-listed and 
Request for Proposals sent to each en June 1, 1978. Technical 
proposals were received on August 1, 1978. On September 11, 1978, 
each U.S. firm was informed of the OOA requirement to associate with 
the British firms Taylor and Binnie for engine~ring services 
including rehabilitation work, training, review-study work, 
planning, final designs and supervision of construction work. 
Select ion 0 f the COM/BVI as the U. S. firm was made by GOSSO on 
October 15, 1978. The firms then formed the American-British 
consortium known as AMBRIC. A scope of work was negotiated for the 
rehabilitation work, training and review/study of master plan which 
identified urgently needed elements or parts to the system required 
for expansion. The identi fied discrete elements are to be carried 



to concrptual design level including cost estimates. After review 
and approval by GOSSD, the final engineering design services are to 
be added as Work Orders to the basic contract. 

10.09 Under this procedure, AMBRIC identified the project 
elements presented for financirg in this paper and GOSSD is prepared 
to start negotiating the ~urk Orders upon authorization of the 
requested $75 million recon;mended herein. Therefore, A~3RIC can 
commence design work within 'one month after approval of the 
requested AID funding. 

Project'~onstruction 

10.10 The facilities to be constructed under this project fall 
into two distinct categories: (l) collection, conveyance and 
treatment facilities, and (2) central and Maadi conveyance tunnels. 
The first category of facilities include those elements which 
comprise most sewage systems, are typical of those in operation in 
the larger cities a f Egypt and, for the most part, appear to be 
within capabilities of most U.S., U.K. and Egyptian general 
contractors of medium and large size. The tunnels, however, which 
must be constructed in alluv ial material and under water for the 
most part, are not common' to most sewerage systems, have not been 
utilized in Egypt, and require a degree a f construction expertise 
found in only a few large or very specialized firms. 

10.11 For these reasons, therefore, it i~ anticipated that, 
while bidding for the construction of most project facilities will 
be open to prequali fied U. S. /UK and Egyptian firms or associations 
of such firms, only u.s. or U.K. contractors - taking prime 
responsibility for the construction of the tunnels - will be able to 
prequalify for this category of work. It is presently contemplated 
that the tunnel construction contracts will be of the turnkey type, 
with the contractors being responsible for both the final design and 
construction. It is believed that this approach, allowing the 
contractor to apply his experience and ingenuity more fully, will 
result in cost and time savings to the project. A final decision on 
this matter will be made after a review of ~M8RIC's recommendations 
regarding this project element. 

10.12 ','/hen project dollars are utilized, all materials, 
equipment anI..' construction services will be procured in accordance 
with the gu. celint;;,3 set forth in AID Handbook 11, Country 
Contracting. If/he," British pounds sterling are used to fund such 
procurements, aDA l2quirements, restricting sales to U.K. firms, 
will be used. EgyptiJn p(~nds will be used to fund all local 
procurements not requiring foreign exchange. In those cases (where 
only Egyptian pound costs are involved), GOSSD contracting or 
procurement procedures will be followed. All procurement wEI be 
under the supervision of GOSSD utilizing the advisory services of 
AM8RIC. 



C. Implementation'Scnedule 

10.13 The final implementation schedules will be developed as 
the design reports for each discrete project element is prepared by 
AMBRIC and submitted for toe approval of GOSSD. Based on the 
planning developed during tne Rehabilitation/Review Project (No. 
263-0091), the best estimate, for implementation of each project 
element is shown in ANNEX, , R- -. ' 

O. Terminal-Dates 

tetters'of'8ommitment 

10.14 The terminal date for requesting the opening of letters 
of commitment or amendments thereof 'Nill be September 30, 1985, 
approximately 6 months prior to completion of all construction work 
under the project. 

Disbursement 

10.15 The terminal date for disbursement will be September 30, 
1986, six months after completion of construction and acceptance by 
AMBRIC/GOSSD of the completed project work. 

E. 8ontrol'and-Monitorina . 
10.16 Upon signing 0 f the G:-ant Agreement, USA ID 'II ill issue 
Implementation letter No. 1 to the GOE and GOSSO which, inter.alia, 
will contain necessary guidance d~~tails on the types of reports, 
(e.g., progress, financial, shipping), and reporting formats and 
schedules to be followed. AMBRIC is tasked in their contract to 
provide assistance to GOSSD in preparing such reports. 

10.17 As one 0 f the initial tasks under its scope 0 f work, 
AMBRIC is to prepare, as part of the design report for each project 
element, a revised updated project implementation plan, schedule and 
cost estimates. Each individual plan and schedule, upon approval by 
GOSSO, USAID and ODA, wil.l be integrated with the overall project 
plan which forms the basis for project control and monitoring. 
GOSSD, assisted by AMBRIC, will be required to submit to USAID and 
ODA monthly progress reports covering all significant aspects of the 
project and measuring progress in terms of the approved scheduled 
implementation plan. 

10.18 Throughout the life of the project, AMBRIC will bring 
routine problems, together with proposed solutions, to the attention 
of GOSSD, ODA and USAIO in monthly liaison committee meetings. 
Problems requiring immediate action will be brought to the attention 



of the project Steering Committee, consisting of representatives of 
GOSSD, USAID, GOA, AMBRIC, and other organizations when designated 
by the Chairman of GOSSD. This Steering Committee will also review 
project issues, activities and actions recommended by the 
Consultant. In addition, GOSSD has established a permanent project 
team which is authori~ed to make decisions on various 
oroject-related matters. . 

10.19 The accuracy and cOmprehensiveness of the GOSSD/AMBRIC 
reporting will be determined by the assigned USAID project officers 
through frequent and timely visits to the project sites, meetings 
with GOSSD principals and site personnel, AMBRIC staff, and others 
as needed. Regular reviews, usually quarterly, of project progress 
and status will be conducted by USAID/Cairo I s executive committee. 
Such reviews'will be followed, when needed, by substantive meetings 
on project matters with GOSSD, AMBRIC, ODA principals and/or other 
GOE officials. 

F. E'taluatian 

10.20 A joint GOE/USAID team will conduct annual evaluations of 
this project beginning approximately one year after award of the 
first major civil works construction contract, Qr about October 
1983. A preliminary project evaluation will be conducted within one 
month following start-up of major project facilities or elements. A 
final evaluation will be performed approximately one year after 
final acceptance of all project facilities. 

10.21 Whereas the annual and preliminary evaluations will focus 
on project implementation matters, i.e., progress against schedules, 
costs within budgets, the final evaluation will concentrate on 
ar:hievements of the project goal and purpose, I.e., end of project 
status, improvement in public health conditions in Cairo and on the 
institutional capability of GOSSD to properly operate, maintain and 
support the project facilities. 



· XI. RE80MMENOATIONj'~ONOITIONS'AND'~OVENANTS 

A. Recommendation 

11.01 Subject to the co~ditions and covenants listed below, we 
recommend that a grant of' $75 million be authorized to the 
Government of Egypt (GOE) for the Cairo Sawerage Expansion Project 
described in this Project Papei; We also recommend that the entire 
$75 million grant be obligated from the FY 80 budget. ~ 

11.02 We further recommend that the GOE be required to provide 
these funds as a grant to the General Organization for Sewerage and 
Sanitary Drainage (GOSSO) as a contribution to its assets. 

B. Conditions·Precedent·to'Oisbursement 

(1) Initial'Disbursement 

11.03 Prior to any disbursement or to the issuance by A.I.D. of 
documentation pursuant to which disbursement will be made, the 
Grantee shall, except as the parties may agree otherwise in writing, 
furnish to A.I.D. in form and substance satisfactory to A.I.D. 

(a) A statement of the names and titles with specimen 
signatures of the person or persons who will act as 
representatives of the Grantee and the General 
Organization for Sewerage and Sanitary Drainage (GOSSD); 

(b) Evidence of the establishment of a Project Team and a 
Project Steering Committee; 

(c) Evidence that the proceeds of the Grant will be made 
available to GOSSD as a grant contribution to assets; 

(d) Such other information and documentation as A.I.D. may 
reasonably require. 

2. Additional'Disb~rsements 

11.04 Prior to any disbursement or to the issuance by A.I.D. of 
documentation pursuant to which disbursement will be made for 
purposes of construction of each project element or facility other 
than to finance serv ices 0 f the consul ting engineer, the Grantee 
shall, except as the parties may otherwise agree in writing, furnish 
in form and substance satisfactory to A.I.D.: 



(a) An Environmental Assessment (EA), prepared in accordance 
with the applicable AID Environmental Procedures, of the 
project elements related to the disposal or reuse of 
collected wastewaters or treatment plant sludges. 

(b) Ev idence that local currency financing for the project 
has been budgeted by Grantee and will be ava.ilable for 
expenditures by GOSSD through establishment of a special 
fund (to be replenished monthly) adequate to, meet at 
least three months expenditures on the Project, pursuant 
to cost estimates made by the consultant engineers and 
approved by GOSSD. 

(c) Ev ic1ence tha t GOSSD has obtained properties, easements 
right-of-ways, and has taken other actions required to 
permi t the construction and operation of each project 
element or facility. 

c. Covenants 

11.05 

(1) 

(2) 

The Grantee shall be required to covenant as follows: 

The Grantee, GOSSD, ODA, and AID shall cooperate fully to 
assure that the purpose of the Grant will be 
accomplished. To this end, they shall, from time to 
time, at the request of any party, exchange views through 
their representatives with regard to the progress of the 
Project, the performance of GOSSD and of its obligations 
under the Grant Agreement, the performance of the 
consul ting engineers, contractors and suppliers engaged 
on the Project, and other matters relating to the Project. 

The GOSSD shall provide qual! fied and experienced 
management for the Project, establish adequate 
personnel/staffing levels, and train such staff as may be 
appropriate for trle maintenance and operation of the 
Project. 

The Grantee, GOSSD, and AID shall establish an evaluation 
program as part of the Project. Except as the parties 
otherwise agree in writing, the program will include 
during the implementation of the Project and at ona or 
more points thereafter: (a) evaluation of progress; (b) 
identi fication and evaluation of problem areas or 
constraints which may be used to help overcome such 
problems; and (c) evaluation to the degree feasible, 0 f 
the overall development impact of the Project. 



(4) The Grantee and GOSSO shall take necessary actions t.o 
establish the organizational structure to ensure that the 
existing "Sewer Use Law" applicable to this project is 
enforced. 

(5) The Granti:;~ shall investigate the need for the crea tion 
and implementation of a Utilities Coordination Board 
which would coordinate and noti fy all agencies of any 
construction efforts involving blasting and/or excavation 
by utility organizations and by private contractors to 
minimize il1terruption 0 f serv ices, damage, repair costs 
and inconvenience to the public. 

(6) Based upon the water and wastewater Management and Tariff 
Study, the Grantee shall implement within two years of 
the signing of the Agreement, a specific tariff plan for 
the Cairo wastewater system which will, as a minimum, 
provide revenues adequate to meet ope~ation and 
maintenance costs. 
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Cable: IN'\"ESTA20N 

P.O. Bex lOOT. CAmO 

Office ot the Deputy Chairman 

[·lr. Donald S. Brown, Dire(::tcr .... 
Ag'ency !or Internation'aJ, j)evelo 
C/O American Embassy 
C A I R 0 

Dear Hr. Brown, 
Cair1l (' Sept., 197a 

On February 7, 1978, the General Or anization tor Sewerage 
and Sanitar~ Draina~e tor~Brd8d a, request t, the Agency tor Inter

national Development tor ~ediata assistan' a in improving the Cairo 

wastewater systeo. Several stUdies undertak n on the system had 

inuicated the serious nature ot the probleIl and the. need !o r a r.lajor 

investa:ent in t.his aroa tt) avert further de eriorat1on and to o"etcomo 

Lhl:l L1oi.i.nting problems assccia;yed with. ~"e.l.·-' c.crea~ing dema&1ci. 

The Government oE the Arab.RQPu~ic of Egypt places great 

icportance in enhancing ,the quality ot lite of our citizen3 and to 

this end we have stre98ed the u:gant nAed tr r~dress th1s problem. , ., 
In response to 'our request. A: I10. is prese tl1 providing ,~pecializod 
sovor cleaninG advisor;, assi.<':,anc •• "'IS are 'ow read:! to movo !or'~ard .' . 

on mnjor systo~ improvements and there!ore 'aquest that A.I.O. ~ake . .' 

availablo a ~rant ot U.S. dol~ara to cover oreiBn exchang~ e~penseu. 

The level or the grant ve a.rQ req\\ostin~ !rl m your Gover!l:le'lt.' to:" 

Fiscnl Year 1978 would be $ 25 cillion, wit' a total !unding level ot 
$ lOO Qil110n o~or several y~ars • ... . 

Sincoroly yours, 

~,u~~ 
GAMAL El~~AZon 
Oepu ty Cll airJ:Jl!'1 

, or I~vQ3tmQnt Authority 
,In Ch.rgo of American Atd3 to Egypt 

http:fundt.ng
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SC (2) - Pi:OJFCT CH!~Cr:US: 

Listed belcw ar~ ~~~cutory criteria ~p?11cablu generally to projec~3 
..... i:h rAJ\ fund:; and project crit~~1a ~ppl.!..:olbla Co inc11v!'u:J;Jl fIJndiag 
-;uurCl!s: Develupment ,\ss!.:i::o'lncL! (\.lith:l !.Iub~atcgory fot;' cri::cda 
Dppli~ab1e only co lOdns); and Economic Support Fund. Y 

CROSS RE~ERENCES: IS COU~!RY CHECKLIST UP TO DATE? 
HAS STtu"lDA2.D In.:}! CHECKLIST BEi::N REVIEt..'ED fOR 
11US PROJI::C1'7 

A. CE~ERAL CRITERIA FOR PROJECT 

1. FY 79 App. Act Cnnumberedj FY 80 Apo. 
Act Unnw:bered; F,\A SI!C. 634,\; Sec. 6SJ(b) i 
(3) D~scribc how authorizing and appro-

.priacions Committees of Senate and Ho.!-,se 
have ~ een or will be noeified concerning 
the project; (b) Is assistance within 
(Oper3tional lear Budget) country or 
international organi:ation allocation 
rcport~d to Ccngress (or not more than 
51 million ave: that figure)? 

2. F.\A SI~C. 611(.1) (1). ?dor to 
~~li~ati0n in ~xc~s~ of S100,OOO, will 
~her~ be (a) engineering, finan~13l, 
,i!,d other ?lan~ lIecessary to cart'y out 
the assls~~nce and (b) a re~son~bly firm 
~s~!~nte of ~ha COgt to the U.S. of tha 
.. :;~istllnc~? 

1. ~'A.-\ St?c. 612(01) (2). If further 
!~81s1ative aceian is required wi:hl~ 
recipient cacntry, what is basis for 
reasonable expectation that such ac:ion 
~ill b~ cccpleted in time to permit 
ord~rly accompl!sh~cnt of purpose of 
c:h~ a:;sisrance? 

(a) Yes. 

(b) Yes. 

No further legislative action 
needed. 

4. FAA Sec. 611(b) i F't' 79 Apo. Ace Sec. 101; Yes. 
ri 80 1\09. Act Sl.!c. (501.) U for watur 
or w~t~r-reluted land resource construction, 
has project ~~c c:h~ ~tandard~ and ~riteria 

as per the Principles and St':1Odardr. for 
l'1.:1O::.iog \.WOlter. and R~ Luted Land Rcscurces 
c!.ltt?d uctl)b£!r 25, 1<)7)1 
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5. FA.A. Sec. 611(e). If projt!ct is 
capital assistance (e.g., con~truction), 
and all U.S. a~~istance for it will exceed 
$1 ~illion. has His~ion Director certifi~d 
a~d R~gional Assistant Administrator 
tnk~n into consideratio~ the country's 
capability effectively to maintain 3nd 
utilize che proj ec t? . 

6. FAA S\!c. 209. Is project susceptible 
of execution as part of regional or mul
tilateral project? If so why is project 
not so executed? !nfor=ation and 
conclusion wheth~r assistance will enco~rage 
~egional development programs. 

7. FAA Sec. 601(.:1). Information and 
conclusions whether project will encourage 
efforts of the country to: (3) increase 
the flo~ of international trade; (b) foster 
private initiative and competition; 
(c) encourage develupmenc anJ use of 
coop~ratives, credit unions, and savings 
3nJ loan associations; (d) discourage 
~0nopolistic practices; (e) improve 
tt!chnica1 efficiency of industry, agri
culture and commerce; and (f) strengthen 
free labor unions. 

~. FA.A Sec. 60l(b). Il'lforn'lt:ion clnd 
c0nc1usion on how pro~ect will encourage 
U.S. private trade and investment 
~broad and encourage private U.S. pclrti
cipation in foreign assiscance programs 
(i~cluding us~ of ?rivace tr~J~ channels 
~nJ :he servic~s of U.S. private enter?rise). 

'1 • n_A.. S ~ c • 61 ~ (b) i Sec. 636 (h) . De s c r .J. b (! 

~t~rs taken to assure th~t, to che ~aximum 
~xt~nt pOSSible, the country is contributing 
local cu:r~ncies :c m~ct the C0St of 
contractual and oth~r services, 3nJ foreign 
currencies o' .. lll!d by the U.S. are utili~e<.l 

::0 r::1.!t!t che cost ot' .::.untr;lc::ll..al clnd oth~r 

:;1.!:-'1ices. 

Yes. The Mission Director 
has so certified. 
See Annex D. 

.~ 

Yes, project is susceptible 
of execution as part of a 
multilateral project. Other 
major donor is the ODM of 
the U.K. 

Project will not impact 
significantly on items (a)" 
through (f). 

Project funds will be expended 
for U.S. source and origin 
goods and services provided 
by U.S. private sector 
engineering firms and supplier! 

The Agreement shall so 
provide. 
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10. FAA Sec. 6l2(d). Does the U.S. vwn 
e~cess fo~eisn currency of tha country nnd, 
if so, wha: ar~ange~ents have been made 
for its release? 

11. FAA Sac. 60l(e). "~Hll the project 
utilize competitive selection procedures 
fo~ the awarding of contr~cts, except 
~he~e applicable procurement ~ules allow 
ochetvise? 

12. IT 79 APE. Act, Sec. 608i IT 80 
ADO. Act Sec. (521.) If assistance . 
i5 for che production of .:my commodity 
=or export, is the cOm:::lo<.iity li:<.ely 
to be in surplus ~n world ~arkets at the 
ti::e the resulti:1g p~oductive capacity 
becom~s operacive, and is such 
assistance likely to cause sub~tantial 
injury to U.S. producers of the same, 
si~ilar or competin£ co~odi:y? 

3. Ft~O!~IG CRITERIA FOR PROJECT 

1. Devaloocent Assistance Project Criteria 

3. FAA Sec. l02(b) i 111: 113; 28la. 
E~tent to which activity will 
(a) effectively involve che poor in 
developcent, by e~tendingaccess co 
acanomy at local level, increasing 
labor-intensive production and the use 
of appropriate t~chnologYI spreading 
invest=ent out from cities to scalI 
:O'JOs and rural areas, and insuring 
.:da ?arcicipation of the poor in the 
J~n~fits of dev~lopment on a sustain~d 
~asis, using the app~opriate U.S. 
institutions; (b) help develo'p 
cooperatives, especially by technical 
~ssistance, to assist rural and urban 
poor to help the~selves tow~rd bet:er lif~, 

and othe~'ise encv~rage democratic 
rrivat~ and local £overnmenta1 insti~u
:ivns: (c.) support the self-hell' efforts 

Yes. However, such funds 
shall not be utilized in this 
project. The GOE shall 
provide all local currency. 

Yes. 

Not ap~licable. 

Not applicable. 
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of J~v~lopin£ countri~s; (d) promote 
the p~rticipation of wom~n in the naticnal 
c2CCt10::li.~s of cevt!loping countries and 
the i~prove~ent of ~om~n'd status; and 
(~) utilize and ~ncourage regional 
coo?:r3tion by develo?i~g countries? 

b. F.~~ Sec. 103, 103A. 104, 105, 106, 107. 
!s assistance being oace available: 
(include only applicable paragraph w~ich 
corresponds ·to source or funds used. 
:f more than one fund source is used for 
proj~ct, include relevant paragraph for 
each f~~d source.) 

(1) [103] for agriculture, rural 
developmenc or nutrition; 1£ so (a) e:<::ent 
to ~hich activity is s?ecific~lly 
designed to incre~se produccivity and 
i::co~e of rural poor; (103A1 if for 
agricultural research, full account 
shall be taken of the needs of small 
farmers, and extensive use of fi~ld 
testing to adapt basic research to local 
cond:tions shall be made; (b) extent 
to which a5sist3nc~ is used in coordi
nati~n with pro,rams carried out under 
Sec. 104 to help im~rove nutrition of 
thc people of developing countries through 
~ncouragement of increased production 
of crops with Jreater nutritional value, 
icprovemcnt of planning, r~search, und 
educ3tion with resp~ct to nutrition, 
particularly with reference to i~pro
ve~ent and expanded use of indi£~nously 
:,>roduced foodstuffs; and ~he IInder:aking 
of pilot or de~onstration programs 
~x?licitly acdressing the probl~m of 
~llnutrition of ?oor and vuln~rable 
peopl~; and (c) extent to which 
activity lncr~ases national food 
securi:y by improving food policies 
and ~~nagecent and by strengthening 
n~tian3l food reserves, with particular 
co~cern for the needs of the poor, 
~~rough measures encouraging domestic 
~roduction, building n~:ional fuod 

http:corresponds.to
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reserves, expanding available ~torage 
facilities, reducing post harvest food 
losses, and improving food distribution. 

(2) ().04] for population planning 
under sec. l04(b) or health under 
sec. l04(c); if so, (~J extent to which 
activity emphasizes low~cost, integrdted 
celivery systems for health, nutrition 
and fa~ily planning for t~e poorest people, 
with particular attention to the needs 
of mothers and young children, usir.g 
paramedical and aux~liary medical personnel, 
clinics and health posts,commercial 
distribution systems and other modes of 
community research. 

(3) (105] for education, public 
ad~nistrstion, or hucan resources develop
ment; if so, extent to which activity 
strecgthens nonfornal education, makes 
formal education :~ore relevant I especially 
for rural families and urban poor, or 
strengthens management capabili~y of· 
institutions enabling the poor to parti
cipate in development; and(b.) extent 
to which assistance provides advanced 
education and training of people in 
developing countries in such disc.iplines 
as are required for ?~anning and i~?le

centatio~ of publlc and private development 
act:!.vities. 

(4) (lOb] for technical assistance, 
energy, research, reconstruction, and 
selected development problems; if so, 
e:<tent activity is: (i) (a) concerned 
with data collection and analysis, the 
training of skilled personnel, research 
un and developm~nt of suita~le energy 
~ources, and pilut projects t9 test new 
methods of energy production; and 
(b) facilitative of geological and geo
physical survey work to locate potential 
011, natural gas. and coal reserves and co 
encourage eX?loracion for po~ential otl, 
nacural gas, and coal =eserves. 
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(i1) technical cooperation and development, 
~specially with U.S. private and volunta~J, 
or regional an~ international development, 
organizations; 

(iii) research into, and evaluation of, 
eccnomic development processes and techniques; 

(iv) reconstruction after natural or manmade 
disasterj 

(v) for special development problems, and 
to enable proper utili!ation of earlier 
U.S. infrastructure, etc., assistance; 

(vi) for programs of urban development, 
especially small labor-intensive enterprises, 
marketing systems, and financial or other 
institutions to help urban poor participate 
in econoaic and s ocial d'~velopmen t. 

c. [1071 is. appropriate effort placed on 
use of appropriate technology? (relatively 
s~nller, cost-saving, labor using techno
logies that are generally most appropriate 
for the small fa~, sQall businesses, 
and small incomes of the poor.) 

d. F~~ Sec. 110(a). Will the recipient 
count:y provide Gt least 25i. of the costs 
of the program, project, or activity 
wi~h respect to ~hich the assistance is 
to be furnished (or has the latter cost
sharing requirement been waived for a 
"relatively least developed" country)? 

e. FA .. .!. S~c. 1l0(b). Will gran': ca·pital 
assistance be disbursed for prJject over 
:tore than 3 years? If so, has j'lstifi-
cation satisfactory to Congress been made, 
and efforts for other financing, or is the 
recipient country "relatively least developed"? 

f. FAA Sec. 281(b). Describe extent to 
which program recognizes the particular 
needs, desires, and capacities of the 
people of the countrYi utilizes the country's 
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int~ll~ctu~l r~sources to ~nc0uragu 
!ns:itutional d~v~lop=cnc; and ~upports 
c!vil educatian and c~aining in skills 
;~quired for eff~ctiv~ particlp~cion in 
govern=encal ?rccesse~ ~ssential to 
~~ ~ 1 £ - gove rnmcr~: 

3. F'.J._~ Sec. 122('0). Does' the activity 
~iv~ reasonable prc~isc af contributing 
to the development of economic resourc~s, 
or co th~ increase uf productive capacities 
and salf-sustaining acono~ic growth? 

2. D'!velollmt!nt As:->iscance Pro; cct Criteria (Leans Onl.,) Not applicable. 

a. F'A...l" Sec. 222(b). !nfor:::ation and 
conc~usion on capacity of the country· 
co repay che loan, ac a reasonable race 
or int~rest, 

h. FAA Sec. 620(d), If assistance is for 
~my prCluuccive t!r.tt!rprise .... hich will compec~ 
~dtr. L'.S, ~nc-=rpd':;~5, is there an olgrecment 
~y :~~ recipient country to pr~vent export 
:0 t~~ U.S, of ~0re :hnn 20% of the 
~t~tt!r?rise's anr."...!.:ll production during che 
lif~ of ch~ loun? 

J. Pr0 i ecc Crit~ri3 Sol~lv fur Economic SupDor: Fund 

:i, :.\..-\ Suc, 5]l(a). \,Jill chis assistance 
rrc::oc~ ~COtIO::1i~ or ?o:'iciC'.ll s::.:lbilit.y? 
T0 t.h~ ex:enc possible. does ic reflec~ the 
;',-,1:"-:y dirc.;cicns Qf seccien lLJ:'! 

::-. :.\~-\ S~c. 531(.:). Wil~ .ls~isc.:lnce under 
:his c:-:.:lp:~r be U!:i~~ tC'r ,::ili:.I:'),. ur 
~ a : ;1 ~i li c 3 ry ~ c : i vic i e s ? 

5C(J) - STA:lDARD rTE!-! CHECKLIST 

a. Yed, to the extent 
that improvements in 
urban enviror~ental con
ditions ~nd health 
promote such stability. 

b. No. 

L:.-;"t.:d b<.!low are st;}Cl.!cJry it:~ms I.hich nori!l.:llly wi.ll be (:0"t'r~J r"ut.ine~:, 

tn C~i)::;~ j)rc'Visions \.\f .1n <1Ssi:H<1Ilc:e agreemenc dl!ntin~ ' .... i.ch i::; L:1pll!men
c.l::un, or .;:ov~red in C!h! ;l~re~ml!nt by ir.:!''.\s~r.? limics (111 ccrtLl!.n uses 0: 

:'.Jods. 
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These iCI2l!'.5 are arranged under the genernl headin~;:; of (A) Prccurcmt:.:nt: I 

(~) Ccnstruccion, ~nd (e) Ocher Rcscriccions . 

. \. Prc~l.!re!:lent: 

1. FAA Sec. 602. Are cht!re arrangements 
tJ p~r~it U.~. small business co participnt~ 

~qui~ably 1n th~ f~rnisning of co~modic1cs 
and sdrvic~s fina~ced? 

FA.; Sec. 60~(a). \.;i11' all ?rocurer::ent 
be :rc~ che U.S. excepc as ocherwisc 
~e:~r~ined by che Presidenc ar under delega
tion :roal h1:n? 

3. FAA Sec. 604(d). If che cocperacing 
country discriminates againsr. U.S. marine 
insurance compani~s, ~ill co~=odicies be 
insured in c~e United Scnces against: marine 
~isk ~ich a company or companies nuchorized 
to do ~rine insuranc~ business in the U.S. 

4. FAA Sec. f1al. (e) . !f 0 ffshcre procu-
rl.!:!:enc of agriculcut".:ll canunodicy or product 
is to bd financed, is there provision 
againsc scch procurement ~h~n chd domescic 
t'rice 0 f such ccm~od,!. ty is les~ than 
l->i.lrit:y? 

5. FAA Sec. 60J Co[!'.?liance ' .... ich 
r~quire~~nc in 5~ccion 901(b) o~ che Merchanc 
~~.Hin.:! Act: of 1936, as ar.:ended, chac ac 
l~as: 50 per cencu~ of the ;rcss connage of 
~o~odicies (CO[!'.FuC.:!U s~par~c~ly tor dry 
~ulk _arrl~rs, dry carso liner~, and cJnkers) 
:i~~nced shall be t:ansporced on privacely 
o·..rn~d U.S .-flag corr.r::drcial Vessels to cite 
extenc thac such ve~sels are ~vailable 
3t fair ar.d reasonable rac~s. 

6. ;:'~\"l. Sec. 608(.1~. ~Hll U.!::. Gover71t:lenc 
~x=ess personal propercy be utilized 
l.Jh~re\'er practic~ble in lieu of che Jrocu
r~~~~t af new icems? 

i. F,\_l. Sec. 621. If technic:!l (lssisCanr.e 
is fin~nced. to th~ fullesc excenc 
~~3~:icabl~ will such .1ssisc~ncc, ~ooJs 

.J:hl professional and ochl'r ser'Jic(~$ from 
?ri~nt~ enc~rprise, be furni~hed ~n a 

Use of small business 
procedures will be considered 
if appropriate to the nature 
and magnitude of procure
ments. 

Yes .f 

Yes. 

There shall be no such 
procurements. 

Yes. 

Consideration shall be 
given to the use of excess 
property vhen practica. 

All technical assiscance 
services will be obtained 
on a contract basis with 
U.S. private enterprise 
firms. 
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ccnt~ucc bu~is? If th~ f~ciliti~g of oth~r 
F~d~r31 agencies ~ill b~ u~il!:ed, are 
:::I~y parti~ularly suitable, not competicive 
' .. ":'th pri .... ace enterpris~. and :r.ade 
.1';Jilab l~ wi thout: u:1.due int er f2!'cnce 
~i:h d0~estic progru~s? 

J. !!l!:~rnational Air 1'r,'lnsport. Fair Y es. 
:::"g::~t:ti.:ivc Practices AcC, "!97~. 
Ii air tr~nsportatlon of ?er~ons or property 
is fi~anced on gr~nt ba~is, will provision 
=~ oac!~ chat U.S.-flag c.:lrriers will be 
u:ili=ed to the extent such service 
i~ availab le? 

O? IT 79 ADO • . ~ctr Sec. 105: IT 80 Apr . 
.\~t Sec. rsos.] lJoes the contract: for 
procurement contain a provision authori
;:ing the termination of such contract for 
:~~ conveni~nc~ of the United States? . 

B. Cunstruction 

1. F.~;' Sec. 601(J). If a capitzll 
(~.g., construction) project, are engin~er
ing and professional ~ervices of U.S. firms 
a~d their affiliates to b~ used co the 
~~xi~u~ dxtcnt const9t~nr wLth th~ 

:, .1 C 1" n.:11 i n t ~ r I! ~". : 7 

:. FAA Sec. 61:(c}. H con::racts for 
~~nstructicn are co be financed, will they 
~e l~t on a co~p~titive basi~ to =aximu~ 
~x:anc p;actic~ble? 

F~~ St:c. 620(k). If Eor con~t~uction , 
-' . 
of pruductive enc~r?rise, will 3g8regac~ valu~ 
~~ as~i~t3nce to b~ furnished hy c~e U.S. 
~ot ~xceed $100 ~illion? 

C. Ct!-'er Restriction 

Yes. 

Yes. 

Yes. 

Not applicable. Wastewater 
system operation is not 
productive enterprise. 

1. FAA Sec. 122(b). If dp.\"elopmenc loan, Not applicable (Grant). 
I i l~:erest rate ~c l~ast 2~ p~r annum during 
i=:'3ca period and :It least J;'; p~r Ilnnum ~hc;:ruaf::er? 
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., .. . F~~ Sec. 30~(J). Ii fund is established 
301~ly by U.S. ~uncri~uti~ns and adm~nistered 
by an intern~tional organization, does Comptrol
l~r G~neral have auuic rights? 

:. :-A.l. Sec. 620(h). Do ar-rangerr.ents exist: 
to i~sure that rnited States foreign aid is 
:lot uSt!d in a manner which, contt"ary to the 
best inter2sts of che ~ni~cJ States, 
~ro=otes or assi~ts the foreign aid 
?roj~cts or ac::ivities of the COlIlI:lunist
bloc c~untries? 

... FA.!... Sec. 636(i). Is financing not 
?erroitted to be used, without waiver, for 
purchase, sal~, lon~term lease, exchange 
or guaranty of ~otor vehicles ~nufactured 
outside the U.S.? 

5. ~;ill arrangements preclude use of .fi
nancing: 

Not applicable • 

The Agreement shall so 
stipulate. 

Yes. 

a. F.~\ Sec. 104(f). To pay for perfor- Yes. 
ir..lnce of abortions 3::; a method of family 
?l~nning or to, ~ocivate or cu~rce persons 
to practic~ nborticns; to pay for perfor-
r:1.ln~e of involunt:ary sterilization as a 
method of family planning, or to coet"ce 
or provide financial incentive to any 
?~rsun to ~~de~go sterilization? 

b. ~AA St'!c. 620(;.:). To cQmp~nsate owners Yes. 
for expropriated naticnaliz~d prop~rty1 

.:. FAA S~c. 660. Tu provide trninin~ Yes. 
or advice or provide any fin~ncial support 
fo~ ?olic~, ?risons, or oth~r lJW enforcc-
~cnt for:es, ~xcept :0= narcotics progr~ms? 

d. FA.'; Sec. 662. Fo= CIA ac~ivLties? Yes. 

~. F\' 79 Anp. Act, Sec. 104; IT 80 AnD. Yes. 
Act: Sec. [504.) To pay p"msions, ecc., 
[or !:lilit.lry personnl.!l? 

:. FY 79 ,1.0\1. Act, Sec. lObi "("t' 80 "\0p.. Yes. 
A;::. Sec. [506.) T-> poly U.:-:' as::;I!:i~m~nc.:i·~ 
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~. IT 79 ADO. Ace, Sec. 107; FY Be I\PI). Yes. 
Act. S~C. [507.1 To ..:an"? out: provi!;ions 
oJ: 7.v.. seceion Z09(d)? (Transtel.· of FAA 
funds to ~ul~ilae~r~l ~rgani=;.tions fQ~ 
, I . ) 
_t'n~lng. 

'. 
h. FY 79 An? Ace, Sec. "112; n 30 Apt'. Yes. 
A..: e Sec. (311. J To financt:! chI! expore 
of nulcear equipmen~, fuel, or eechnology 
or to train foreign nationals in nuclear 
fi~lc:i? 

i.. :-t' 79 Ap:l. :kt, S\!c. 601j FY 80 Anp. Yes. 
A~t Sec. [515.} To be U!it:J for publicity 
0r ?r0pa~anda pur?os~s ~ithin U.S. ~ut 

~u~~orized by Consrcss? 



Name of ~: Arab Fepubllc 6f Egypt Name of Project: ca.il:o Sewerage 
'/ 

t~ of Project: 263-0091 

Purst:ant to Part II, Chapter 4, Section 532 of the Foreign Assistance h:t 

of 1961, as amerad, the Cairo Sewerage Project for the Arab P.ept..lblic of 

Egypt was aut.~zed on September 29, 1978. That aut1:-:;rization is hereby 

ar.-.ended as follows: 
a. Th9 :!mount of the Grant i!3 re'IisE'd to read ":lot to e:ccet!d One Hundred 
Million dollars (~1C9,OOO.OOO)". 

b. Tl"'.e secor.d paragrar;:h is deleted in i ts entire~J a..'1d the follcwin:r 

substi tuted tr.erefor: 

"The project, will. assist . the. Coopera.ting 

Country to repair and exparx:i cairo's wastaater aJllection, 

oorweyance, treatment and disposal systen. The project ir.cludes the 

fol.1.cwL"'l:] elatEnts: 

1. Rehabilitation, repair and. m.irxJ.t:.trodif~t:ia1 ot 1:1".2 ~.ist:irq 

trunk sewers, oollP.Ct.ors, punp stations and selected treatment facilities 

to enable tr.e existin;'. waster.ater systan to l::e operated at full capacity 

with proper t:eatEnt at such facilities. 

. 2. Review of the oorx:lusions drawn in the Master plan an:! develcpnent 

of a staged program for in;llSTl,ent.i.nq the l-tister Plan. 

3. Training of t.~ technical personnel of the GenerCll Organization 

for Se'NerilCJe ar.d Sanitm:y Drainage «(JJSSD) so tr.at t.':e rer.abilitated am 
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expa..ndOO systen can be operated e:i~...ively. 

4. Design, a:mstruction and start-up of the first s'tag'e expansio.9l 

f~; 1 i ties of the cairo ~..astewate.r SYStsn consisti.'1g' of: (a) an Eas"t 

&lnk Central Tunnel Ccllact.ion Systan, (b) a West Bark COllection 

Systan, (c) ~J:u ~hash Treat::£."1t Facilities, (d) Klulag T=eatment am , 
Disposal Facilities, ar.d (e) a ~vest Ban.~ Effluent DisFosal Sc.~r.e 

col"'.sis~ of enl.3rget'.e.."lt of the Nahya and r-t1hei t drain systans. 

5. A pilot project to prcvic.e sa..'1itary improvenents i.:l unsewered 

ureas. " 

sub 
c. A new/paragraph e, na:,rrlitions Precedent to Disblrsenent Fr:m 

Additil:ln.ll FU.T1ds Made Available 1.l.'r'JJer the First ~t to tr.e Grant 

A,-reerent ( the I.aa:ii donal rums') n is a&ed as follcws: 

"1. L9li tial Disl:urserent fran l1.ddi tional FUnds 

Prior to aIr! di.sbursanent or to the issuance by A.I.D. of 

d.oc-..:rrentation pursuant to whic.'1 disbursanent will be :rade fran the 

~\ddi tiona! FUnds I tie Grantee shall, except as the Puties rray agree 

otherNise in wri ting I furnish to A.I. D. in fom ar.d GUbstar.ce sa ti.si~c-..ory 

to A.!, D., evidence that t.~ oroc~-s of the Acld.itior.al FU."'rls ' ... "ill be .. 
made available to GJSSD as a Grant oontribution to assets. 

n2. kkiitional Di5bJ.rserrent fran Additional. FUnds 

Prior to r:my disl:ursar.ent or to t.t:e issuar.ce by A.I.D. c.f 

cocur.e.r.tati=n ot.:.cs-..:ant to whic.'1 disbursement will t:e made fr-..m .. 

)jjditional rums to firllr.ce project elerer.ts ott'.er t:l".a.n services of the 

cor .sui tL "'lCJ er.g .i!',ec:"-!" , the Gran tee shall, e.'<:cept as the Parties rray 0 th.;~r.dse 

ag=ee in '..;riti.-:g, furnish in fOrin und sclJstancc ~atisfaC""..olY to A.I.D.: 
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(a) An enviror:rrental asse.!3sment, preparec! ili accordance 'Nith tba 

ar:plicable A. I. D. envi.tormantal procedures, of the proj ect elalSlts 

related to the d.ist:osal or reuse of co.1..le<::ta:! wastewaters or 

treatment of plant sludges.: 

(b) Evi.d.eI".ce that local cur.rency financin,; for the project has been 

bJdgetcd by the Grantee and will be avajlable for experx.titures by 

rosSD through establishment of a special furd (t:o be repleI".ished 

ncnthly) aCeGuate to Il1iIE!t at least three rrcnt.~ experx:iitures on tr.e 

project, pursuant to cost estimates trade by ti'.e consultant e.'l3'ineers 
, , 

and appro":'ed by OOSSD. 

(c) Evicie."lce that rosSD has obta.L-:ed properties, assessments, rights-
" 

of -way , and other legal rights required for tha amstructiCJ1 and 

operation of ea.c.'1 project elena"lt." 

d. The last sentelr.e of sutparagraph d(2) is he.rer.y deleted arxl the 

folJ.owi.r); Slilis ti tuted there:for: 

"~e Grantee and ~SD shall review anl d.i.scuss with A.I.D. at least 

sani-annually the pro;p:ess made in developing' and ~t:in; the tariff 

plan am other rratters related to the proper operation am maintenar.ce of 

t."le wastewater aystem. n 

9. Subpamgraph d is further ameIX1ed by addir.q r.fM covenants as foll.ows: 

"3. The Grantee shall pm'lide through cnsw" ~ied ar.d e:<pe.rienced 
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nanageaent for t.'e project, establish personnel/staffin; levels, am 
ttain such staff as may be a~iate for the' n'ainteriance ar.d operation 

of the project. 

It 4. The Grantee and CDSSO shall take necessarv actions to establish .. .'/ 

tr.e organizational structure to ensure that the e:d.stin; "Sewer Use Law" 

applicable to this project: is enforced. 

"5. The Grant..ee shall investigate tr.e r.eed for the 

Qstao1111hment of a Ut:.iJ4,tics 'cOorrllnaticn BoaJ:d a:ordinate 

an:! ootify all agencies of i!:I:'l'j c:x:mstr..1ction ef:orts involvin; blastin; 

or e.'CCaVa.ti:on by utility organizaticr.s ar.d by private o:ntractors to 

m:L"ilinize inter.:"Uption of services, da .. nage, repair costs am inconvenience 

to tr.e public • .. ' 
"6. Based upon the Water and ~7astewater Manaqenent and Tariff Study, 

ti".e Grantee shall develop, inconsaf/.tation with A.I.O., a tariff plan 

\'l'hich '..dll, at a minim..mt, cover ¥I'ation an:! maint.enar.ce c:csts of the 

ca.L""O wastewa.tF...r system arxl shall impl~t such plan \dthin t\t,a:) years 

of t.~ sigr.in; of the Project ,~ent. To the extent that suc.~ a plan 

is :lJt ~lanented durinj such time, tl".e Grantee shall provide or. a ti.'tltuy 

basis all fu. ... .ds necessary for the proper operation ruxl maintenance of the 

e:<parded wast:e'.alater systan." 

(Title) 

(Date) 



.;:~.. ANNEX D 

~~;~~y~.~, 
~", ...... ",:~ 
~;;-: C0rITED ST.\ TES .\GE~CY for I0:TER,\;.\ TION.\L DEVELOP~fENT 

•• ~..,.,r ~ 

c .. ~lRO. ::GYPT 

C!R'rIFICA'rION PtmSUAN'l' 'to SEC':rION 
6ll (e) OF FAA 1961 AS AMENDED 

I, OWen P. Cylke, Acting Director, the Acting Principal Officer 
of the Agency for International Development in Egypt, having 
taken into account, among othl3r things, the maintenance and 
utilization of projects in Egypt previously fin~:ced or assisted 
by the United States, do hereby certify that in my judgment Egypt 
has both the financial capability and t.~e human resources to 
ef!ectively install, maintain and utilize the capital assistance 
to be provided for ~~e Cai:o Wastewater System Expansion Project. 

Thi~ judgment is based upon general considerations discussed in 
the capital as~istance paper to which this certification is to 
be attached. 

OWen P. Cy lke 
Acting Director 
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His' Exc-el1ency' 
:nltineer Ahmed Talaat Tewfik 
r,rWster of Housing 
1 Ismail Abaza Street 
CAIRO 

~f1<~~ 
I ; , 

CAIRO' SEWERAGE' 

BRITISH H18ASS'f. ANNEX F 

CAIRO 

1 Sipt em b er 19 'i": 

I am writing to confirm that as mel1tion'=!d ; t 'the World Ba..'1k Consul tati o:,= 
Group Meeting in Paris in June the Brj, tish Governml3nt is proparec.l to 
allocate up to £50 million as a contributirn towards tho cost of the 
rehabili'~Q.tion £l.."ld e:cpr.noion 0:;:' the Cairo ~ eV/erage S:r:tcm. 

The new British policies on c~3Ji tal aid, a: :1ounccd by the :.:iIl.i:tcr of 
Oversees Developr.lent on J 1 July 7 mean that this fu..l".l.din;,~ \'.-111 nor; ~c 
JLe!:8:n.t, re'11..urin£ no iz.!.~t~1"es~ =>r ~~opay;r.en- • It will be-'ti~d to the 
provision-of-Erltlsn' .boods ina' s'erv iG cs in. th e u::;ual way. -,ie bp.li t: ': ~ 
thn't Brl. tish fires l~6.-:c th e r-~2": a.;3 silr:i ,::xi'c~ ti:3 0 to mDkc a. l.I.::: f'iJl 
contribution to this proje~t. Th~ !,ro'\'is~ on of tr.i5 :Tl1,l1t ald Vli11 
of course be subj ect to a sat:n:':ac\;oz'Y a,:"!'" emer.:c being re?.chedup.twce:n 
the GO'lernmp.nt of E~pt and th~ British Go' ernment on "the proj-:ct tem£ 
of !"eference .and ths estab~is~1Tl1ent of prio7'i ties for it::: pha:Jed 
e:-:ec '..It ion • 

You will recall that during the meetin; 'in 'tour office on 2 Au£Ust 
attended by ~Lr Rowley, Head of the b!iddle i j,8t DeveloprneHt Di',·isi.on 
of the United Kingdom ulinistry of Overseas Development, it wa.s 
SUbbested that the b~st way fOr1/ard to pro' id~ for the 3atisfnctory 
implementation of the whole of the extensi' ~ Cairo Sewerage Project 
would' be for the ini tial planninr. e..~d- ciesi{ '1 ·phaoes to be w:dertak'=!n 
i.."l co-operation by the relevant authori tier of the Egyptia'1 GovcrnI:ler.:, 
the British Government and USAID, bearing: :1. mind the desirabili ty, of 
subsequent participation by other external financing a~encies, , 
particularly Arab aid agencies. 

t 

The British Government have now confi rmed ~ J me that tiley are happy 
to proceed on this basi~ and 1 would like ~~ sugf,est thnt a tripartlte 
meetine; as envisae:F.!d at the meetinC' on 2 AI -sust, invol vinli'; ~'our 
~~inistry, officials of TlSATD :';Inn offjci.ql~ froM OUT T1ii.r.1dJ.o Ep..st 
Deve lopment Divis 1. on should be orsa.ni:J ed dl, ring th c peri od 11-14 
S~ptember,.at which t;~('\ 1',·"" RO\'/lll~.' ,"'!'d hi.~ ;~r-;C"::;f1t,.·~ vmlllr1 .~('\ ).."nro

' 

to come to Cairo. 

I am sendinG copies of thi!3 lett€'r to Hin 1 ~,:cI=111(:[Jc~,' 1."" 1.11li.!-:~.t:r 
of Economy, His E:,:c~]let;c.'f thp (';O':Q~lCi' ("If ;.:liro, C'.:'1ri tC" :::l:..,.;:-,r,n,.. 
Ashme.~·, Chair:ne.n of GO~::;D. 

•. ,"2'1-',.(, ... <... ., 1A''-'~,.1.,·' 
~, 

N J tl~ "r'il1rton 
"",--" ... I ,;, ,.+./' ........ """',..,... .. 



ANNEX G 

TABLE 7.1.2 Stn-!MAR.Y: ESTIHATED CAPITAL COSTS - POTENTL\L FIRST STAGE WORKS 

Estimated Costs 
(mid 1980) 

Orecriptio1". (T.E x Mid-lion) 

Total Foreign Local 
Cost Currency Currency 

-
I 

1 '..lIi!S t Banl<. Schetle 48.7 
I 

3.9 44.8 

2 South Giza Reliei S .h-::ou":: 8.7 1.5 7.2 · 
I 1 Gi7.a Pyramids S ':~1t:[JIt 33.4 2.9 31).5 

I 4 Abu Rawash T::ca 0 .. .:" t. Works Scheme 38.4 • . 7.1 31.3 
I 

I 5 wes t Bank ::::fflue1:t Dispusal Scheme 45.8 3.1 42.7 

6 C~:ltT.'al 'runnel Scnl..T"e 200.7 
I 

70.4 130.3 
- ~,~ad i Sewerage ~4.8 .1.7 2:'.1 , 

I 

i R fasr City Co11~ctoT9 35.4 2.0 • 33.4 I I 

') lCla1ag Trea tmf!r.': Works lOLo 25.6 76.2 

10 Gaoa: el As far (High) S.T.W. ir..i. :!1.5 48.7 
.. --- "_.- • 

TCi= AI. FSTIMATED COST 16~? .9 ~I • 145. 7 i 472.:: 
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Description 

Sever cleanil'''~ i:".!i~. 

Subsidiary p~~in& 
& t.!lt.ions 

Principal pl'Qpiug 
6caciuns 

CI"OUP 1 
Group 2 

Stores,garage and 
laboratories 

Central workshop 

Zenein tr~atl!!ent 
plant 

3.30 
5.10 

O.f:HJ 

1.80 

1.20 
1.70 

~.60 

2.ll' 

8.30 111.70 

O.,erational elluip. I 40'4(, 

0.00 

2.6~ 

; 

I 
0.93 
l.tf(\ 

I 
0.29 

• 
1.0) 

l; .SO 

l6.23 

5.43 

16
•
2

1) 

~.~~ 

5.93 

:, .1n 
6.23 

1.11 

3.91 

4.36 ~4.86 : 14.!»7 

0.96 5.76 

-1-"----------
I -
I ---~-----~----~l i14 • 2C lL.60 ~2.90 1"'9.(0 

I __ ~ 

tes: 

CObt~ arc at c~~ercial prices. 
CO:itli are in LE cill .. !ons at mid-l9"1 pd.cc 00 !v:!lt 
Projects are listed in or~~r of a~~igncd pr~~liL'l' 

6.26 

1.33 
1.97 

0.58 

2.02 

1i)o2~ 

: 

AIHillX I 

l~I~O I 19s1 1 ~.,~:! 
--, 

""1-\):-c i g!, '---Fcr-cign Local I Yureio"\ Loo"l . La Cil~ 

--
0.08 0 3.57 0.40 0.67 O.oe 
2.90 0.44 6.30 4.38 0.77 1 • I.:, 

0.15 0.04 3.50 0.46 0.45 0.8·:; 
0.29 0.05 4.TJ : 0.6b 1.17 1.2b 

.. 

0.04 0.02 0.69 0.12 0.38 0.44 

0.15 0.01 2.45 0.43 1.31 1.52 

0 57 0.26 9.54 1.85 4.4t=- B.lf 

O.2L 0.')2 4.48 O.~~ 0.49 O.Of 

-
I 4."0 

t 
O.~ 35.30 S.&) 9.70 13.00 

-This foreign currency totf>.l conta.ins an estimated 4 
_*th~ original $25.0 million project. LE 10. million equivalent in rebabilitation costs being funded under 

'l'ihlilsllocal currency total contains a.n estimated LE5.0 million in rehabilitation 
m on project. costa attributable to the origi.nal $25 •. 0 

, 



ANNEX J 

aHE~T~R C~lRO/HELWA~ SEWERAGE U7ILITY 

OPERATION A!JD ~lAIU'l'E~lAUCE EXPENSE 

CQ(r.rnodl t lea Head 
Wage3 & IncludIng Office Other BIllIng 

Yea-r- BenefIts UtIlIties ChemIcals Services EXEep.se Exp~nse EXQense T(~~al , 
LE 10~0 LE 1000 -CElOOO LE 1000 LE 1000 LE 1000 LE 1000 LE fOGo' 

HISTORICAL 

1973 1.967 . 31;6 404 117 154 10 2.995 
1974 2,097 423 355 58. 119 159(a) 3,281 
1975 2,482 614 120 92 181 185C.a) 3,£80 
1976 2.904 636 157 70 211 2a(a) la,oOo 
1977 3,549 802 2110 92 250 751{a) 5.68lt' 
1978 lI,6oo 858 344 93 339 49 6 "'5~ ,.:. -

PROJECTED 

Ill711 ., . ~ 4,920 1,1135 IjIjO 90 375 12 7.172 
1980 5,515 1,650 510 110 430 14 153 8 48":1 J _ .. c.., 

1951 6.325 1.895 585 140 495 16 176 ~ ,. _. -
,:::,t')j.:' 

1902 7,275 2,185 1,075 180 570 18 202 11 J 

:: ,. :. 

1983 8,300 2.485 1,275 220 650 20 230 13,: :. 

190r: 9.400 2,800 1,475 ,260 735 2.2 260 i4J95~ 
1935 1ll,500 3,150 1,675 ']00 825 25 290 16,165 
lS26 11,600 3.515 1.875 350 915 26 322 lS,cO} 
1937 12,700 3,880 2.085 !j00 1.005 28 35!l 20,45--
19E3 13,900 4.250 2,390 450 1.100 30 336 22, 50C; 1 

19'JJ 16.7QO 5,150 2,950 600 1,300 35 lltO 27,195 

2GOO ~q.OOO :"3. 3·')0 .. ~ OC i) • 1,800 3,500 100 1,;200 72.4CC 

(al Includes prIo~ year utIl!ty cost pald lr. 1977 



GREATER CAIRO/HEUO/ AN :~:::V/E:.:l/\GE U':'I ~rTY ANNEX K 
. 

HlnTORICAL Arm PROP03ED CA?I'-r.~L ITf;?ROVE!ftENT FROORAl·' 

r~a,1 or Pro1ects 
u 

Bcutine 
Y t:. :.1r Leocnl }'oreL~n To t.:'11 Pro,1 ect 3 Tot:.ll ..... 1000 LE 1000 .. ... 1JOO LE 1000 LE l0ll0 l,,~ I...l:.. 

HISTORICAL 

1 ,~ '1 2,424 2 !l? I. 2,424 ... J t J , ... ~ 

1 ~) 74 2,686 70 ? 75· 2,756 ~, b 
1975 2,467 80 2,565 2,565 
J.976 6,405 4,5 lt7 10,952 10,952 
1977 18,341 4,018 22,359 22,359 
1978 HA 

PROEOSE!)(a) 

19 ',~9 17,820 25,120 42,9~0 230 4~ 170 -, 
1980 "'6 c ... " 48,450 125 J 1~20 430 125,850 I ) ... I \J 

1981 113,630 70,650 18~.280 1,000 185J~eo 
1922 89,950 51,130 141,130 1,'730 14:2 ,86 1') 

19,13 120,550 79,740 200,290 2,950 203,2~O 

198!1 ., ... - 7 II'J 47,000 182,740 4,620 187,360 J.jJ, '1, 

19G5 102,680 25,290 127,970 ~,910 3 ~ " 1 3, (",iO 

1()H6 53,400 15,530 73,930 7,900 81.330 ~ .... 
1'):37 57 J 420 4,920 62,3 1JO 8,830 71 ~ .\. '/ ') 
19~:3 ],07,720 47,410 155,130 11,050 16 h ., ,-, -I • ) , ~ ',,1, 

/\ C t ~~ I" 
192:-3 1 ?7~ :'i60 ~ M l' 36'1 ,:i iW .!.,643a 2OO 255 1 860 ' F () CJ ,", ~ :') 

- 1 #.'''' a' . 

~C,~til 

~ S/i'0-
21)0:; j 160 114 C 

c.. J - J 778,930 2 J 939,370 300,51U ~ ') ~~ ;p 0 -, ... .,,)) '" 

1:,', ~:ot available at d.:lte of preparation 0:' r~port 

C:.d Ailooted from: Greater Cairo Wastewater Pro,1ect, ['raft ~!.'1tj':~r 
Plan Reaor: Vol. 6, John 'ray1ar & Sons, Binnie 6 Pa:'tne:'s, 1;1 7 6. 
and Helwan '4astAwate!" r-1Rster- Pl.:m, Final Renort. Vol. 3, E:'·:> 
Environmental, 1978. 



'fear 

1973 
1974 
1975 
1976 
19'77 
1978 

1979 
19AO 
1981 
198': 
1983 

1984 
1985 

.1986 
1987 
1928 

1990 

2000 

(a) 

(b) 

(c) 

ANNEX L 

REVE~JUES 

.. 
Ope!'at ing 

Subsidy 
LE .. 

Capital 
Subsidy 

LE 

Mi3cellaneou3 
RevEnue2 
-'L£ 

HIsrrORICA:.J 

2,878,067 
3,016,680 
3,331,711 
3,909,320 
..., ? oJ 3 8 "0' J ) ...... , "t 

4,5111,1152 

(J) 

Includes loans of 

Inclur!es 10Ans ot" 
LE 261,~00 

Sub:::ita:1tia2.1y all 
con3iet of unused 
r..mounts compar.:lble 
available. 

(j) 

LE 70,330 

LE 718,845 and grants 

0[' 1978 r~ll3 c el1an(~ou!: 

145,176 
1 '".It ~ 87 ..: ... , :. t r 

17!1 ) 51 3 
~ I c: 110,01) 

12B,153 
( ~ I 

136,000 
1!, tJ • 000 
14~,()OO 
l'Q Liv,OOC 
152.coa 
156,00G 
160,000 
165,000 
170,000 
175.01:'(.) 

185.0eo 

240,OOG 

or 

Hi:! v E: r. '.Ie f, 
!u."d.3 frcm prior yea.rs. Tht: 
with pric)l" yeilr3 is not 

(d) No projection or !Jubsid!e:3 h~Ui heen !!l.1ce. Amount
\'1.1.11 d~·p0nd upon the level of l'evenue~ fr'jn\ t.~rlff~. 



GREATER Ci\IRO/JlELWAN SEWERAGE U'l'ILI'I'Y 

PROFORMA STA'I'EMENT OF SOURCE AND APPLICATION OF OPERF.'J'ING FUUDS 

]980 198] 
LEI00D LEI000 

::DURCE OF FUNDS 
Net Orerating Income(a) (lJ~661) C3,lJ09) 
Depl~ciat1~n Expense r/ , 522 ] 2 z5lJlJ 

Sup total 2,861' 9.] 35 
Non Operat.ing Income llJO 1 'llJ 
Operating Subsidy rill 

'l'otal Available 
Opel'ating Fund 3~112 9 ~ 2'/9 

\FPI.H~/I'l'ION OF' FUNDS 

Hcutine Improvements lJ25 1~00O 

Dt:lJL Ser'vicc, Charges 
Inter-est 3,02lJ 1~59a 
Principal' _123 
Total DelJt Service 3,l'n 7,598 
'fatal APi'll i"caLI011 of 
Operating Funds 3.572 8 1 598 

fwt Opel'ating F'und 
Cllilnt:;e 1110 681 

:a) f\~seLl un revenues from ~ewerage uSer charges 
COlllpllt.ed on Cash Basi s Revenue Requ1rements. 

1982 
LElOOO 

( lJ ~ TllJ ) 
11,859 

13,085 
] '18 

~ 1936 

1'.),169 

1~130 

] 3 ~ 291 

!:h291 

!2,021 

148 

1983 1981J ]985 ]986 1987 
LEI000 LE1000 J.EI000 LEI000 LE1000 

1.9lJ1 8.872 13.9lJ8 27.165 33.0lJlJ 
c3~ 3°1 209 35 1

11 02 j 8 I '15lJ ~S22 

25,lJOj 39~O81 49.350 66~219 73~913 

152 156 160 165 170 

----

25~555 39,237 lJ9,510 66~38lJ 1lJ,llJ3 

2~950 lJ.620 5~908 7,900 8~832 

21~919 31,.154 lJO~130 117.9i6 5lJ ~1011 
~122 3Jg 10 J lJOl 1] z037 

21,919 3lJ 127.£ lJ 3' lJ'I2 
~-

58,3]2- 65,1'1] 

2lJ,869 38,896 ~.2,~)50 66,2] 9 13 9'/3 _.2, ___ 

686 3lJl 160 1;)5 ". 
170 

ANNEX M 

]988 ]990 2000 
LEI000 LEI0u'O L£10ClO 

47.32lJ ,60,015 162.120 
'llJ 1 16'/ 55,130 !06 z ~no 

92~091 :115,205 268,lJ3D 

175 185 2lJ8 

---
92~266 115,390 ?68,~7!3 

11~O50 13.83() 33.100 

59~lJ8lJ '/1.c'{7 135.577 
21z55'1 ~C)l698 99 1153 

81,ulJl ] 0] 115 __ .L ___ '23lJ J 73~ 

92.09] ~.15 , 202 :~68, lJ30 

175 105 2lJB 



ANNEX N 

GREATER CAIRO/IIEUIAN SEWERAGE UTILITY 

PI<OJ"Ol<MA BALANCE SHEH 

1980 191H 1982 1983 1984 1985 19t16 1987 1988 199(1) 200e 
LEI000 LEloo0 LEl000 LEI000 LElOOO I.ElDOO LEi 000 LEIO(JO LI:::I000 LElllOO . LEl()( 

ASSETS 

Udlit:y Plant in Servi Cf: (6;) 295,525 480,805 623,665 826,905 1,041.265 1,148.145 1.229.975 1.301.145 1.1061.325 1.783.835. 3.306.:: 

Accwuulated Provision for 
Dcprcciatitm. 68!015 80.629 98 1 488 121 1944 152.153 187 1 555 226.009 _ 2('6.93B 311.705 416 1 783 l E249 .~ 

Nct Utility PLuDt in Service 221,450 1,00.116 525,117 104.961 889.112 960.590 1.003.966 1.034.:!01 1.155.621) 1.367,(\52 2.116,1 

Curt·CDt A::.set& 

Cush 1.048 1.204 1.438 1.648 1.869 2,096 2.::;25 2,557, '2,B13 3.399 : 9.1 

Ac'.:uunts It~ct:ivablc 2,989 4.517 6.631 9.512 1,3.462 16.528 21.205 23.669 28.649 35.600 85.: 

tlatcrial aDd 3upplies 225 292 538 638 738 838 938 1.043 1.19~ l E475 4., 

Total CU:"".:'!D.; A..sets ·4 262 6.073 8,601 lI,n8 16.0f.9 l' .';62 _~.468 27.l69 32!651 40! 41i __ 98, 

1'otal Assets ~31:712 ,40o.~ 249 533.784 716,75~ 905!..1~.1 980!.052 I,O~Ii!4)l; 1.061,416 1.186.271 l,t ~~~?~J.~ 2,21~, 
c=r=: = r--===--=..=.= = 

LlAIHLlTU~S AtID' fQUrn 

Grcat:er Cairo/~~lwan Sewerage 
Utility Equity Capital 114.355 139.15L. 159.996 159.652 168.161 118.072 102.621 84.051 16.931 56.191 (46. 

Long TenD Debt 115.960 265.490 371.810 554.910 734,526 859.186 922.113 914.016 1.101,~b9 1,3L.6.802 2.249. 

Current: Liabilities ... 

Accounts PaYilLle 1.397 _1_,605 1.918 2,191 ___ 2_,1,92 2.194 3.100 3,409 3.151 __ 4,531 __ 1~ . 

Tutal l.iabilities Bnd Equity 2~1.!7.!2 I.G6,249 533.784 11fl,159 905,181 960,052 1,028,434 1.,06i .~76 .!J 188 ,271 l,"01,~26 2,215, 
=--~ == ~=---==- = ~:::--.-:.:.=:.-== 

-(a) Eo:'''''\ 011 Uriginal Co .. l at Dl'c~IIlL<!r 31, 1978 and 
prujccLc:d aJdiL i(.n~ &It cost suhsequent therl~to. 



TOTAL UTILITY 

Treatment Plants 

Abou Rawash 
Gabal Al Asfar 
Khossous 
Nahya 
Zene1n 
Helwan 
r:'ebin 
Unclassified Plant 

GOSSD-CAIRO-HELWAN 
FIxed Assets 

. IN SERVICE 
December 31, 1978 

Original Cost 
- LE 

1 025 000 
2 82~ 000 
4 497 000 
1 408 000 
8 338 000. 

----5-1·14 027" . 

Total Treatment Plants 23 226 027 

Network 

Collection Plant 81 341 all 
Pumping Plant 20 654 199 
General Plant 1 283 913 

Total Network 103 279 123 

TOTAL UTILITY 126 505 150 

ANNEX 0 

Reprod. Cost 
LE 

1 725 OOG 1 
14 119 000 ... 

J 

14 650 000 11 

5 030 000 .3 
28 750 000 22 

64 274 000 42 

350 316 200 187 
60 236 700 34 

1 283 qOO 1 

411 836 800 223 

476 110 800 266 

Reprod. Cos 
Less Depree 

LE 

287 coo 
78~ 000 

504 000 
821 

'" 
000 

483 000 

879 000 

178 000 
928 000 
253 400 

~64 400 

243 ~OO 



rSTlx,H'l CA!'lfo\L C\)SY5 ",,!) k'iS\!.U l:'ll''::\DlTU!!k:i 

a·o~ M0,i~l.'i~d F'ir~t Stage l/orks AUNEX P 
II':~' 1 Llot ) I 

~ ------------------------------ ·-----~---·-r----r_----~------------r__----------------------- -----------------------------------------------------
_____ . ___ .,,-_--',;.::LAI=:....O;:.:.., l!~l!~;-:ATJ(;H J...-q) CC:.?.[:;C( ~t~R;":"":::!E_L1!!....!..lf,XlL__ -

C..ar' ... · .. • .. 1 J-.----
li.t TIl~al ~'~':"r,,:e~ ~.!.!I>~~_._I9J1~--- .1')l) .1!lH l':l~ t---t'!.5~ _______ :~~1_.= 

~~. -1'-K-W'--C-C-Y--l---W:-:::-S-Y-UNk--S-C-.IUc:-:u---'-C-"-.-'-I <".~ , •• ,'. em ,.. i '~I ~ .,. '.' 'x. I ", .. t" '"::' c".'" ,,,,-", .. , '., ... ' ~'-:~ ' ... i~ >C., ~ o~"" ., ~'~:"'I~:~ ~~. i ~.~. ~ 

( s". 1"~bh 1.1.3) I ~ ._--- -._. __ ._-
lOYAL 1-iWJE.:r 1 )9,291 t.,~8,· ).341 4I,1P 1:J J4 44,1»1 ~l CIS) ~·.6 1,123 14';1 6.GlO 1.213 16,1;):: Ii'n 17,04~ 199 l.a.)~ IoJ!) 

t.':: 

r..---t------------------------jf-o----t----t ---1---1--- ----- ---- .--
L0:iTS 1:IH.AYI::i) '[u 'Iua Of -2 i 
~~-::-~:-D-l-Y-Uru::-.-.----_------ ____ ' __ -I-__ + __ +1_2._1_._S_h_-J_6_,_1O_1-f_12_0_,_1_)_1+_6::_·-I "'1~ __ 7_e_7_' ~1-'-;1 '~~~_7_~--lf-2_·_12_J4_3_9_,_2_\l_~"I_l_,!I_·~_'U_· _!)_1_,_I1"_"4' . __ I._('_0-l_~_:'_C~~ __ 8:'_'_ 

l'iWJECT 4 (PAJl.Y) - ABU II.WASH 
(1'i1:;uS) 

I'''D4a~ 
. 

• 1 r .... pinll atati.ln, force ... In, 
.LC. ~.10) 1.t~o Dl1 11,'>91 5011 1 

_2 165 1.064 i01 :lSI 24 

, 

lP I 
b I 

I 

129 

160 3,619 

)23 101 

160 ),61 1W l,C.1' 

• ~8 S 

10 lL 
"'_"'[ 

_) P","cC aUI'I.lyEhcHicitr D_pcrt:.. .. , 250 ~o 22 l:!Z 1,) ll2 
. __ ~. _ f--I----I>-- --4---4----1---- --.-t---~I- --4----4---··~·--+_--1----+_.:-.-f_--

102 L53 l,n2 1611 1,62 US J,"" 
-.-

lOTAL I'laJECY 4 (?~T) 10,180 .1,.11 91J 11.10h 1.)2) 12,O~~ ~I ltO 

--~-----~~~--~----i----~----i-----r---~----~--~---+----~----~----
C\JSTS INrun.o TO fEd 
~., 1::.I'ESIIllun 2U 114 7,238 194 

21 

31 

i,il 

51U 

1.411 

)!l1 1::.0L' 

41 9'X' 

-
.~ l,OZJ 

1) 28' 

70 c 

11 ::~ . 

1----- ---- -"""-!'. ... 
16 1,12. 

i 

H -_.J 
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Lewis 
Redman 
Dangler, 

TP.?~;:O!.D r;2C!!"!mr '\~Y::n (ltT . 

. lliP'.,IAL E!mRq,~.!Etrr!..L }1 .. Wf!:·~qri 

fro.1ect Loc E'.t ion ~ Cairo, Egypt (~.R.E.) 

Pro,lec J
:. Title: cairo Sewerage Systen Expansion 

(No. 263-0091) 

Fundir'J2: (Fiscal Year a:'J.d Amou~): $75.0 Million Total 

:;,40.0 MJ.ll.l.on i'Y 80, $35.0 MiLllon 

---_._ .. ------
.!:::E P:-eoared 3y: ~: 

Philip S. Lewis 7/2l/80 

Enviro~ental Action ?e~o~eRded: 

EnviroI1II'ental AssesSnent 

Mission Decision: 

ANNEX Q 

(Appro-Tal/Disa.pproval of Er.viron:1ente.l Action Recommended in thtl lEE') 

Appro'led 

Disa~roved 

Date 

Clearances: Acting I 
Er.vi!"or'~ental Coordinntor'" ~ Date. 7/'Z.1 80 
Other :ti.ssion Offices ":'lkli., Dat~ 7 t' z..7 'l ! C 
AD/ImpS '"Ri,,;a :-



1. .~oj~ct Loention: 

INITIfl.L F!!iVIEOrn·~ r:xrumrATIOn 
!rARrY\TIVB DI~CUSf)!OH 

cairo, Egypt. (A.R.E.) 

2. Project Title: 

cairo Sewage Systan Expansion 
No. 263-0091 

3. Fundinp; (Fiscal Y~ar and~C')t~): $75.0 Million 

$40. 0 Million FY 80 i $35.0 Million FY 81 

4 . n:E Pre!lared ~!: P...!!!.-: 

Philip S. Lewis 7/21/80 

5. Action !\ecommend.~d: 

Enviromrenta:l: Assessment 

ANNEX q 

6. Discussion of :·ra .. 'or Snvironmental Eblation:3!ii,!?s of Project Relevant 
~o Attached Impact Identification and Eve~uation Form: 

This project will constitute the first phase of a major rehabilitation and 
expansion of the wastewater systan in the Greater cairo area. The project 
will consist of repair and rehabilitation of certain existing sewage 
collection and conveyance w::>rks and the design and construction of new 
wastewater collection, conveyance, treatIrent and disposal facilities. The 
usual environmental factors associated with ci vi! construction w::>rks, 
Le. fugitive dust, noise, traffic disruption, etc., will be ecacerbated 
by the dense urban conditions of cairo and, therefore, will require . 
greater efforts toward minimization. F.epair and rehabilitation of existing 
works will necessitate temporary sewage by passing in order to naintain 
a functioning system and particular care in const.ruct.ion to prevent cross 
leakage be~ sewer and water systans will be needed. However, repair 
of ex:isting collection and conveyance facilities will pose few serious 
enviromrental probleII5. The principal long tenn environmental conceJ:l'lS will 
be associated with the TefI.abilitation/const.ruction of wastewater treatIrent 
w::>rks and disposal rrethods, and may include: pollution of agricultural land 
(if reuse of effluents is pror:osed) and pollution of Nile River or other 
receiving ~ters. Tr.erefore, concurrent wi til the final design of the 
principal facilities to be rehabilitated or constructed under this project, 
it is recomrended t.l,at an Environmental Assessment, acceptable to AID, be 
prepared for the individual project elerrents prior to the release of funds 
for their rehabilitation or construction 



n.1P!~CT ID~!FIC:.TIOn .UJ!) EV:.r.U."..TIml FORH 

I!:lmct Areas !lI1d Sub-€!.l'~e.s -
A. L.!'...iD USE 

1. C~!l.nG1ng the chor~cter of the l~d through: 

~. Increasing the ~opulation 

b. Extracting ne.t'tll'a.l resources 

c. Land clce.rir.g 

d. Cho.r.ging soil chO::lcte.r 

2. ~~terin~ n~tu.r~ d~renses 

ANNEX Q 

!mp~ct 

Identification 
and ::vl~~us.tionl/ 

N 

N 

L 

M 

N 

L 3. Foreclosing icport~t uses -_._---- ---_ ... -------
4. Jeop!'..rdizing:nan or his vor!{s N 

5. Ot~er r~ctors 

Possible agricultural reuse 

of effluents 

1. ~~sic~l stcte of yater L 

2. Chemi~al ~d biologic~l 9t~tes 
M 

L 
3. Ecologic~l bal~ce 

4. Other f~ctors 

l/N-- ~o environmental impact 
- L - Little environmental ~cct --- -

M - Mcd~.lli£ enviroru:1entc.l i.'llpco.ct 
H - P.i~enviro~cntal impact 
U - Unk.~. environrnent31 ~pact 



ANNEX Q 

P!!.ge 2 

1. Air addi t i'res L 

2. t.ir pcllution L 

3. rToi!JC pollution L 

4. Oth~r f~ctor~ 

D. :t" ':':'tm_".1 R~Ot'?CES 

1. Diversion,:U teredo usc of wter M 

2. Irreversible, inef'ficir;;:lt ccmoitr.ents N 

3. Other fuctorg 

E. CULTUR;".L 

1. Al taring physic!'.l 3"y.'lbols N 

2. Dilution of cultur~ traditions N 

3. Other f~ctors 

F. SOCIO r:CO:TOMIC 

1. Chc.nges in economic/~loy~cnt !,c.tterns L 

2. Changeg in popula.tion N 

3. C~ges in cultur~l pnttarns N 

4. Other :f'£octors 



1. Chc.nljing::. n~tur"!.l anvircr'::!t:.!nt 

2. Zliminating!!.: ceosysteIi- elece!lt 
.. ,I. 

3. Other f:.ctors 

-----_._.-
--------------

H. GE!~.:'L 

1. Intern~tion~ ~p~cts 

2. Controversial i~p~cts 

3. Other t::.ctor~ 

I. OTHER POSSIBLE IMPACTS (not listed .,\bc·rc) 

--------- -- - - ------
-------- --.-.-----
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