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SUMMAHY AND RECOMMENDATIONS 

1. Grantee: The Government of the Arab ~epubl.ic of Egypt (GOE). 

2. Benefidary/Executing Entity: The General Or _~anization for 
~€werage and Sanitary Drainage (GOSSD). 

3. Grant Amount: $ 23.0 million. 

4. Project Description: (a) Repair and ret ~ilitation of the 
GrE'ater Cairo Sewerage System; (b) Training of operation and 
maintenance staff; (c) Revjew of past studies and a definitive 
plan for the implementation of an expansion )f "Che S2werage 
System to serve the needs through the year 1990. 

5. Project Purnose: To correct serious inadequ~~ies in the existing 
sewerage system which are causing public health problems in 
Greater Cairo. 

6. Total Project Cost: The total project cost is estimated to be 
$ 27.~ Million and ~,E 31.5 Million (equivalent to $ 45.0 Million 
at the current exchange rate). The GOE will finance all Egyptian 
currency costs. The Government of the United Kingdom .... 111 fi­
nance the equivalent of $ 2.5 Million of the foreign exchange 
cost. This proposed A.I.;). grant 'W'ill finance the remrlining 
$ 2:.0 Million. 

7. Env.i.:onmental Considerations: Have been addressed. 

8. Grant Aoplication: The GOE has requested a grant uf $ 100 Mil­
lion over a three year period, of which $25.0 Million wo~lj be 
authorized in fiscal year 1918 and the remainder in FY 79/80. 
The GOE' s application is contained in A,me): ~ to the paper. 

9. Mission Views: USAID/Cairo has recommended that this grant be 
authorized. The principal officer I s certification pursuant to 
Section 611 (e) of the Foreign Assistance Act is included as 
Annex D to t.his paper. 
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I. INTRODUCTION 

1.01. Under a program instituted by the Government of the Arab 
Republic of Egypt (GOE) to impr.ove and expand its wastewater facilities 
in five major cities, a master plan for Cairo's wast~ater system was 
prep~~ed by a joint venture of two British engineering firms, John 
Taylor and Sons and Binnie and Partners (Taylor-Binni.e). A. LD. 
financing was no~ involved in the preparation of that study. A.I.D. 
is, however. financing the foreign exchange cost of feasibility 
studies and master planning of water al"\d wastewater facilities in 
Alexandria, Port Said, I8mailia and Suez. In addition, A.I.D. 1s 
financing the foreign exchange cost of water system improvements for 
Cairo and for design and construction of sewerage facilities in 
Alexandria. A study of Egypt's weter and wastewater management and 
tariif structure is also presently under way and financed by A.I.D. 

1.02. Work on the Greater Cairo Wastewater Plan started in 
January 1977 and was completed in April 1978. The foreign £xchange 
cost of study was financed by the Arab Fund. 'n,e studies concluded 
that because of the tremendous backlog of work which 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. Sewers are surcharged to the point wher.e the 
wastes frequently overflow and pond in many sec::tj.ons of the city. 
Little, if any, of the wastes collected are trE!ated 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, Taylor-E.innie recomtlencied, 
in their master plan, a massive investment program totaling more than 
$623 million (both FX and local currency) consisting of 31 top pliority 
proj ects. These works would be .:ompleted between 1983 a.nd 1985. 

1.03. Taylor-Binnie's contract for the master plan required the 
GOE to contract with Taylor-Binnie for the implementation of this 
i~vestment program--design, engineering and construction supervision. 
Negotiations, however, were never concluded beb.een the GOE and 
Taylor-Binnie since the GOE did not have adequa.te FX resources to 
fund either the Taylor-Binnie contract or the investment program. 

1.04. In January 1978, the then Deputy Prime Minister for Economy/ 
Finance requested U.S. assistance in financing the rehabilitation, 
improvement and expansion of the Cairo wastewater system. In 
response, A.LD. agreed to grant $500,000 for a pil,)t sewer cleaning 
and training program, similar to that which was being implemented, 
successfully) in the city of Alexandria. 
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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 it was deficient in the 
following respects: 

a. Taylor-Binnie's contract excluded a review ~f the 
possible rehabilitation of the existing collection 
system. Therefore the master plan considered the 
existing flows as the maximum that could be carried by 
the system. 

b. Taylor-Binnie's plan did not appear to address 
economically all technical alternatives for two 
critical items--a deep collectiuf! tunnel and the 
disposal of treated sewerage. Also, the population 
densities projected by Taylor-Binn:tp. are questionable, 
which, of course t affects design standards. 

c. The Taylor-Binule investment plan was not staged. 
Therefore, it was not possible to proceed with sequential 
construction through incremental financing. 

1.06. USAID also concluded that the ~xisting system needed to be 
immediately repaired and rehabilitated since Cairo could not tolerate 
a deferment of an improvement in the sewage problem until the early 
1980's, the earliest that relief would begin to be provided by the 
Taylor-Bi.nnie plan. Further, it was cnncluded that the General 
Organization for Sewerage and Sanita~' Drainage (GOSSD), the organiza­
tion respjnsible for the Cairo wastewater system, was not capable of 
effecting the repair and rehabilitation of the Cairo system without 
outside assistance. 

1.07 Accordingly, A.I.D. adjus:ed its FY 78 budget to provide 
for the financing of $25 million for a project consisting of the 
following elements: 

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

b. Training of technical personnel of GOSSD so that the 
renovated and expanded system will be operated effectively. 

c. Review of certain of the conclusions drawn in the master 
plan and a staged program for the implementation of 
the master plan. 



1. 08 We also amended the proposed budgets for FY 79 and FY 80 
to include an additional $75 million in fin~ncing for Cairo sewerage. 
It was envisioned that this financing wol!ld be used for the services 
of a U.S. engineering firm who would a~sist GOSSD in the overall 
management cf the eli.tire program, and for financing of part of the 
expansion. Financing 'would be sOl~.;ht by the GeE for other elements. 

1.09 The Commerce Busines~ Daily Notice requesting pre-qualification 
material from firms interested in providing the engL1eering services 
for the full project--FY '78 through FY 80--was published on March 29, 
1978. Terms of Referer.~e were prepared and mailed to the six firms 
short-listed, from the 25 firms that responded, on June 4, 1978. 
Proposals were recp.ived from five firms (or joint ventures) on 
August 29, 1978. A copy of the Terms of Reference is attached as 
Annex E to t.his paper. 

1.10 In mid June L378 tne British Government acting through its 
Ministry of Overseas Development (ODM) expressed interest in 
participating with A.I.D. in the Cairo Sewerage project. Specifically, 
ODN s:tated that it was prepa.r~ to consider providing 50 million 
pO\).nd sterling for this ploject, subject to its review of the over-
all project and agreement with A.I.D. on an implementation plan. 
In subsequent meeting with ODM in Cairo in July and August 1978 
we were informed that a condition of ODM's participation in this 
project was that Taylor-Binnie, the British consulting firms, be 
involved in the project. An agreement was reached among all 
parties (ODM, GOSSD, the Ministry of Housing, and USAID) that the 
U. S. engi.neering firm, selected by GOSSD pursuant to the previously 
discussed CBD notice, be required to associate with Taylor-Binnie 
and that the services of the joint venture firms be expanded to 
include fin~l design and construction superJising of Taylor-Binnie 
investment plan. Based on this Agreement, the British Government 
officially informed the GOE of its proposed participation in this 
project. A copy of the British Government's letter is shown in 
Annex F. The short-listed U.S. engineering fir!ns have been informed 
of this development and each has welcomed the opportunity to associate 
with ~aylor-Binnie in the full project. 

1.11 In September 1978 we again met with ODM to discuss 
implementation procedures. By that time ODM had had an opportunity 
to review the Taylor-Binnie study. ODM agreej with A.LD. that 
additional work was required befcre either organization could seek 
funding approval. It wa~ agreed, therefore, that the contract with 
the joint ventured consulting engineering firms be in two parts. 
Part One would be the review of .:ertain technical alternatives (as 
described aobve), definitive cost estimates, implementation schedule, 
sourcing of equipment between the U.S. and the U.K., etc. The 
estimated cost of the work is $5.0 million. Upon review and approval 



- 4 -

of a final engineering r~port resulting from Part One, both 
organizations would seek approval of additional fUlldin.g t('l 
implement the prog!:'am upon approval. The contrac·t with the joint 
ventured cons'ill ting engineering firms would be amended to include 
the impllWlent,ation of the program. 

1.12 The I~stima ted cost of Phase One is $ 5.0 mill ion. ODM will 
seek Board approyal in November for one·-half of this amount. A.I.D. 
will finance the other half for this p~oject. 

1.13 C:)ncurrent with thE! work described above (which will be 
called the RE::v'iew-Study Phal .. e) A.I.D. will commence with t.he 
repair and rehabilitation of the existing Syst.em and training as 
was origincllly planned. The estimat-=:!d cost of this work. is 
$22.5 million. 

1.14 This~roject paper is therefore written for $25 million 
for the prclject elements described in par,;l 1. 07. It describes 
the existing C,airo Sew€'.rage System, its condition, and how \ore 

intend to I'epa.lr it. A cost estimate and financial plan is 
provided fClr this project as is an environmental assessment. Upon 
review and apPJ~oval of the review/study report we will seek 
additional funds of $75 million in FY 79 or FY 80. 
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II. BACKGROUND 

A. Cairo 

2.01 Cairo is located on both banks of the River Nile at the start 
of the Delta about 200 kilometers south of the Nile's discharge into 
the Mediterranean Sea, as shown on Figure 2.1. Cairo is the Capital 
of the Arab Republic of Egypt and c.ne of the most important cities in 
the Arab World. The beginnings of Cairo reach back to Roman times 
when ,a small city named Babylon was founded at what is now th~ south­
ern l.lmit of east bank Cairo. In the ninth century, when Egypt was 
conqUl~red by the Arabs, the old <:ity cf Fustat, as Babylon was now 
named, was expanded northward along the east bank. Expansion has 
continued towards the north and east through today. In fact, current 
and pl~ojec:ted expansion is still progressing in that dirH~ction. West 
bank Cairl) consists of Giza and its northern environs. The present 
city ts lc'cated about 80 percent on the east bank. 

2.02 From the southern extremity to the northern limtt the dif-
ference in. ground elevation of the city is about six metE!rs. The city 
is bounded on the east by a sharp scarp called Mokattam. Heliopolis 
and Nasr City, which are two developing areas are somewhat higher 
in elevation than the greater portion of the Project Area. The city 
is bounded 0,1 the west by the Pyramids plateau. 

2.03 The total present urban area of Greater Cairo is about 240 km2• 
The current population of Greater Cairo is over 8 million, with a 
projected year 2000 population of 14 million as indicated in Table 2.1. 
Some districts within the Project Area have population densities in 
excess of 1200 per hectare. 

Table 2.1 

Year I 
POEulation (millions)* I Grelter Prolect Area 

Cairo Urban Rural Total 

1976 8.00 6.45 0.19 6.64 
1980 8.95 7.13 0.21 7.34 
1985 10.50 8.26 0.23 8.49 
1990 12.30 9.77 0.25 10.02 
2000 17.00 13.92 0.30 14.22 

* Excludes persons working abroad. 
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2.04 The cl tmate of Cairo consists of a modE!rate 'Ninter and a hot 
summer. Mean air temperatures range from 28°C in July to 14°C in 
January. Humidity is in the range of 40 to 60 percenl:. Rainfall is 
minimal, averaging 27 mm per year and occurs between November. and 
April only. 

2.05 The a'.rea in and about Cairo consists mostly "f river deposited 
material such as silt, sand and gravel with some clay present. The 
eastern areas of the Proj .;ct are on rock, primar:lly limestone and 
sandstone. Groundwater ~;ithin the flat areas of the valley is general­
ly 2 to 3 meters below the surface. 

B. Existing Sewerage System 

2.06 At the present time it is estimated that 80 percent urban 
Cairo is sewered and that 65 percent of the population is connected. 
The system is operated as a combined facility for wastewater and 
drainage. 

2.07 The entire system can be divided into fOllr principal zones. 
These areas are designated: (1) Southern (2) Northern (3) Central and 
Eastern (4) Western, and are indicated on Figure 2.1. 

(1) Southern Zone: 
Area - 40 Km2 

Auxiliary Pumping Facilities - 26 ejec.t()r stations (pneumatic) 
17 pump ~;tations 

All flow is ultimately directed to a 1..2 m siphon under the Nile 
and delivered to the west bank. 

(2) Northern Zon~: 
Area - 25 Km 
Auxiliary Pwnping Facilities - 21 ejector stations (pneumatic) 

13 pump st"ltions 
All flow is llltimately directed to the Souk El Samak pump !=itation 
from where i~ is deli'vered to the Kossous primary treatment plant 
with effluen~: discharged into the Kossous ;)rain. 

(3) Central and )~astern Zones: 
Area - 105 Krll2 
Au."Ciliary Punping Facilities - 35 ej ector $i~ations (pneumatic) 

22 pump s ta t.i.()ns 
All flow is conveyed to the four major colle(:tors which discharge 
to two major pump stations. Collector No .. 1 and c.:lllector Duplic.ate 
No. 1 both dtscharge to Ein ShatllS pump sta.tion wr.ich pumps to tbe 
G"bal El Asfd.r treatment works. Collectors Nos. 2 & 3 discharge 
to the Ameria. pump station which also pumps to Gabal Asfar except 
for emergency situations when it pumps to the Kossous drain near 
the Kossous primary treatment plant. 
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(4) Western Zone: 
Area - 28 Km2 
Auxiliary pumping facilities - 19 pump stations 
All flow ultimately reaches the Zeneim Treatment plant. 

2.08 The present East Bank Cairo sewerage system has its origins 
in the work of Mr. Charles Carkeet James who in 1906 developed a plan 
which was constructed and put into operation in 1914. The system was 
designed to serve 650,000 people which was the proja;'cted 1932 popu­
lation of East Bank Cairo. At that time, all of Cairo was situated 
on the East B, 'ui • 

2.09 Since the construction ()f those initial works, which included 
collector No. 1., Ein Shams pump s;tation and the Gabal Al AsfaI' treat­
ment plant, add.itions have been Siuperimposed without benefit c f a 
comprehensive planning effort. All subsequent additions have been a 
reaction to inadequacies and lack of capacity in the original (1914) 
~,ystem. Collector No. 2 and the Ameria pump statir')U were constructed 
~etween 1925 and 1929. 

2.10 A commission was established in the mid-fifties to prepare 
a Master Plan flJr sewerage facilities for Cairo for the retl12.inder of 
the century. This report (Cairo Sewerage Commission, "Report. on the 
Sewerage, Sewagl~ Treatment and Disposal of the City of Cairo", 1958) 
was never impletllented. 

2.11 In the early sixties, the, situation in Cairo had deteriorated 
to the degree that emergency steps were necessary. It was in the mid­
sixties that the! so-called "One Hundred Day Scheme" was enacted. Part 
of this effort i.ncluded the Taweel-Souk E1 Samak system which Well'; 

intended to reli.eve the northern z,:me and part of the central z(me. 

2.12 No major systems improvemtmts have been made on the East Bank 
of the Proj ect area since that timE! up to the current proj ects now 
underway. 

2.13 The present West Bank Cairo sewerage system did u<'t begin to 
evolve until the late 1930's. The initial works were put on line in 
1939 and compris,ed a gravi.ty system discharging into the Giza Pump 
Station pumped tlJ a treatment plant located at Abu Roash about 16 Km 
west of the Nile. 

2.14 In 1970 an activated sludgE~ plant was constructed at Zeneim 
to treat 220,000 cmd of west bank flow which includes flow diverted 
across the Nile through a siphon delivering sewage from the south 
zone of Cairo. 
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2.15 As p.art of the previously mentioned "One Hundred Day Scheme", 
tht~ Gamaa Pump S tat:ion was construe ted and pumped to a: new primary 
trl~atment plant, /\lahya, located neal' by the Zeneim treatment plant 
wh:Lch was not compll~ted at that time. 

2.16 Currently work is ongoing to expand Zeneil'J. to .330,000 cmd. 
Work is moving slovlly and is poorly designed. At pres.e!lt, west bank 
flows plu8 diverted south zone flow is pumped to Zeneim and Nahya 
for treatment. Effluent is discharged to the Nabya Draj.n which goes 
into the Muheit Dra:b which eventually disc harges into th.;,. Rosetta 
Branch of the Nile. Raw sludge is pumped to clXyi.1g beds at the 
partially abandoned Abu Roash treatment works .. 

C. Current Problems 

2.17 The c:urrent se'verage situation it'. Cairo is extremely serious. 
SOmE! oi the largest districts which have the hi.ghest po'puia.tion 
der!sities in the city have raw sew.age ponded in the strl~t~ts, As many 
as a ~illion people are affected. 

2.18 Curr~nt ~fforts by GOSSD to alleviate these conditions are 
ineffective because of the lack of propE~r equipment, tra~j,ning and 
serious shortcomin~s in the collection a,nd conveyance sys:tem. 

2.19 Since the original system wr.s constructed in 1914, se'\7eral 
majolr additions were made without benefit of broad planning. Further­
more:1 a multitude of relief-cross connections were installed. The 
final result has been a [!onglomeration of works which nobody truly 
understands. Preliminary observations indicate a capacity for 
great:er than that presently being utilized ~ provided sig'n:lficant 
opera.tional changes are :tnstituted, the major collectors are cleaned 
and some moderate capital improvements are undertaken. 

:2.20 The above observations are directed only towards the collectio 
and conveyance elements of the system. The existing east bank treat­
ment works are for all practical purposes, totally ineffe~tive at 
this time. One plant, Gabal El Asfar, is of very limited capacity anr! 
thus has no effect on the waste discharge from it. The other plant, 
Kossous, has the potentiall, with modest improvements for E'ffective 
primary treatment and fol' expansion to secondary treatment. The 
current mode of operation is such that no meaningful treatment i::; 

occuring. 

2.21 The capacity of west bank treatment plants are a!;::o very 
limited, given their present method of operation and physical con­
dition. The Nahya plant is totally without effect because of severe 
equipment shortcomings. The Zeneim activated sludge plant is 
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potentially capable of effective operation, but therR is a need for 
a considerable amount of long-delayed maintenance work and operational 
changes. 

2.22 Another major factor in the current situaticln is the high 
degree of siltation within the major collector pipes. The hydraulic 
capacity of these conduits is less than half and in some cases less 
than 25 percent of the capacity of the conduit if free of debris. 
Efforts have underway to remove the silt-sand-debris, but because of 
lack of proper direction, equipment and trained personnel, it has 
been ineffective. A pilot program is ~nderway which is intended to 
test alternative cleaning medlods, establish priorities between 
alternative types of rehabilitation efforts, optimize use of equipment 
on hand, identify needed additional equipment, begin the training of 
crews, and initiate improved operationa!. methods. This pilot program 
is fur, ded by a $ 500,000 grant from AIl:' and is directed by Can,p, Drf'!sser 
and McKee, a U.S. Consultant working I:losely with the GOSSD staff. 

D. The T~lor-Bir~ie Mas~er Plan 

2.23 The current rapid growth of Greo:.t.er rat:ie necessitates a 
substantial expansion of the sewage system. For th~ panning of this 
expansion the Governmenc. of Egypt contracted with John Taylor and 
Sons and Binnie and Partners (Taylor-Binnie), twe British consulting 
engineering firms. Fin~ncing of the foreign exchange ~ost of 
Taylor-Binnie's cC1ntxact was provided by the Arab Fund. Taylor­
Binnie commenced \tj'ork in January 1977 and completed their study in 
April 1978. Their report recommends a master plan for the expansion 
of the system to be implemented in two phases. Phase one would 
provide for all cairo's sewage ne~ds through the year 1990. Phase 
two provides a framework for the expansion of the syste:;n to provide 
for needs through the year 2000. The estimated cost of the Phase 
one expansion is approximately $600 million of which about $250 
million is in foreign exchange. 

2.24 As explained in para 1.05 Taylor-Einnie's Phase One expansion 
was deficient in certain respects. Through this pro~ect those 
deficiencies will be reviewed and corrected, which pc~sibly will 
reduce the total cost of the proposed Phase One expansion. 

E. Ongoing Activities 

2.28 GOSSD has engaged ~~p, Dresser, and McKee Inc. to develop 
and assist in implementati~n of a pilot program to clean detritus from 
the collectors of the project area. As part of this pilot progr~, 
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certain operational changes at the major pump stati(.'~s will be 
developed to enhance the pilot sewer cleaning operations. Fuzthermore, 
advice as to type and number of sewer clean,i..ng equipment will be 
furr.ished based on experience du..ring the pilot cleaning work. Tl".e 
cont::'act was signed in April 1978 and work will be completed in 
March 1979. The intent is t[l,at the Rehabilitation Phase of the 
Services will be an expanded continuat.ion of the current pilot 
program. 

2.29 GOSSD has underway several major construction projects which 
will provide additional sewerage facilities and/or improve operation 
of tne existing works. The Table 2.2 is a list of these projects 
indicating the costs for implementation. 
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TABLE 2.2 

CAPITA!. COST OF CURRENT GOSSD PROJECTS 

Description 

Ismailia Canal Crossing 

New Ein Shams Pumping St- .t1on 

New Pumping t-f.ain tu Gaba.l Al Asfar 
from Ameria 

Sawakel Canal Sewer 

New sewer to Nadi el Seid Pumping Station 

El Ahram Scheme 

Parts of South Cairo Sewerage 

Shoubra el Kheima (see also Table 6.4.1) 

New Standby Gener~.:ors 

Rehabilitation and repairs to gravity 
sewers and Pumpin2 Stations 

Note: AmOtmts are in LE x 1,000 

1978 

2,100 

1,500 

6,000 

250 

200 

2,000 

350 

5,350 

400 

10,000 

After 1978 

9,0()0 

8,000 

20,000 
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III. THE PROJECT 

A. Summary o~ Problem 

3.01 Section II outlines the seriou~l~ess of the wastewate~ pro­
blems :n Cairo. Simply put, the existing facilities are com­
pletel] inadequate to handle the volume of sewage now being 
generated by Cairo's eight million inhabi tants. Sewage is fre­
quently fou!ld overflowing from surcharged sewers and raw sewage 
canals or ditches traverse many parts of the City. There is no 
question bu~ what this condition represents a potentially explo­
si ve health :lazard, not only to the metropolitan area, but to the 
country as a ~hole. 

3.02 Secondly. t:he t?xisting collection and conveyance system has 
fallen into a bad state of disrepair and is impacting on the en­
vironment of the entire city. Treatment facilities, where they 
exist, are grossly overloaded so that no meaningful treatment is 
provided for the apprcximately 1.2 million cubic meters per day 
of wastewater ge~erated. 

3.03 Third, there are large areas of the city which are pre­
sently not sewered or inhabitants not connected to the system. 
'l"he living conditions in these areas, usually the poorest and 
most heavily populated areas, are intole:-able by wy standard. 
However, before wastewater from these areas can be added, the 
system must be able to handle these additional flows. Assistance 
to relieve and correct these conditions is urgently needed. 

B. Project Purpose and Goal 

3.04 The proje~t purpose is to return Cairo'S existing sewerage 
s~rstem to its design efficiency and to provide a detailed plan for 
the expansion of the system. The project goal is to improve the 
living conditicns of the eight million or so inhabitants of Greater 
Cairo. 

C. Project Descriotion 

3.05 The projet:t consis'~s of three mai elements: 

(1) Rehabilitation, repair and minor 11l0dification of existing trunk 
and COLlector se\)1~rs any pump stations to enable the existing system 
to be operated at full capacity, repair and rehabilitation of certain 
sewerage treatment plants and the preparation of as built drawings of 
all major works. 
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(2) Training of technical personnel of GOSSD so that the renovated 
system will be operated effectively. 

(3) Review of certain conclusions of the recently completed Cairo 
sewerage master plan and the refining of this plan to allow for its 
prompt implementation. 

3.06 The Scope of Work for the engineering services is contained 
in Annex F. A.I.D. will finance the foreign exchange cost of ele­
ments (1) and (2) and on-half of element (3). The British Govern­
ment will finance one-half of the foreign exchange cost of element 
(3). The Government of Egypt will finance all local currency costs. 
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IV. TECHNICAL ANALYSIS 

A. General 

4.01 As was described in Sections II and III, the I:urrp.nt situa-
tion, particularly in East Cairo, is extremely critical. Large areas 
of highly congested districts have sewage ponding in the streets. 
The current problems di.i not orlginate overnight, rather they have 
been the result of insuff:icient capit:al improvements t poor operation 
and maintenance practices and a burgeoning population. During the 
past two decades, funds for maintenance have been virtually non·· 
existent. Equipment has broken down and repairs were not possible 
because of the lack of spare parts. 

4.02 A major t:ontributing fa.ctor to the current problems is the 
practice of operating the pump stations in such a way so as to sub­
merge the incoming collector sew'ers. This creates quiescent condi­
tions in the collection system which will in turn enhnace settling 
of suspended solids especially sand alid some organics. The result 
is build-Up in the collectors of large deposits of sand and silt. 
This build-up varies from 25 percent to 40 percent or the total sewer 
diamete~ in most of the main collectors. The ability to convey sewage 
is reduced from one-third to a half of the capacity of that which 
could occur if the pipe were free of these deposits. The sewage of 
Cairo has a content of settleable solids particularly sand, many times 
that of se\,ages found in mos, U.S. cities. This is be~aust:! sand is 
being swept and washed into ~torm drain inlets (the Cairo system is 
combined) especially from unpaved streets, the heavy use of sand fo~ 
scouring pots and pans ( a traditional household method of cleaning 
cooking utensils) and probable heavy infiltration through bad joints 
in the smaller collector pipes. As a result, it is estimated that the 
major collectors and trunk sewers have collected some 400,000 cm of 
detritus which needs removing. 

4.03 Efforts to free the sewers of this material have been continu-
ous averaging approximately J.50 cm per week, hut without significant 
effect. Lack of trained personnel tl operate cleaning equipment, the 
current surcharged state of the system, and dependence on outdated and 
inefficient methods all contribute tC' the situation. Also, the motiva­
tion of the personnel involved in the. cleaning operations is poor. 

4.04 Although treatment plants exist on both banks of the Nile, the 
effective treatment of the wastewater delivered tel these plants is mini­
mal. Flows from the East bank are ultimately discharged into the Bel­
base Drain and then to Lake Mansalla, (see Figure 2.2). Those from the 
West bank are discharged to the ~osetta branch of the Nile via the Xu­
heit Drain. It should be noted that the City of Alexandria draws its 
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water supply from the Ros~tta branch. The only attempt at secondary 
treatment is where 220,000 cmd of the West bank flows (including a 
small quantity from the East bank) is conveyed to the Zenelin Sewage 
Treatment Plant. However, current operation of this facility is such 
that an effluent far below secondary quality is produced. This plant 
is currently under expal~ion and when completed will handle 330,000 cmd. 
All plants OIl the East bank (Kossous and Gabal EI Asfar) are designed 
to provide only primary treatment. The Kossous plant is being operated 
is such a way that no meaningful treatment is taking place and the Cabal 
El Asfar plant is hopelessly under capacity. COSSD presently has under 
construction a primary plant to treat 600,000 cmd in the vicinity of 
the existing Gabal El Asfar works, but the design of this facility needs 
many modifications if the intended treatment potential is to be realized. 

4.05 Preliminary investigations into the existing Cairo Sewerage 
System indicates a great deal of under-util~zed capacity exists provided 
some hydraulic and equipment modifications arE:. made, a major sewer clean­
ing program is undertaken and certain operational changes take place. 
It is reasonable to expect that if these improvements take place, they 
will e,liminate mos t of the irrnnedia te sewage removal and conveyancz pro­
blems. This would provide the time neetied to construct additional or 
large1: capacity facilities. The re.:ommendations in the Taylor-Binnie 
report do not provide for this interim solution, but suggests starting 
the r,ew and expanded facilities i.nnnediately. This could take 7 tu 8 
years to complete. ~ot only will the current problems continu~ during 
tha,c period, but they will increase significantly, perhaps into a major 
pul-,lic heal th cris is. 

The proposed project rehabilitation improvements will have the 
greatest impact in the collection and conveyance of seW:ige to discharge 
points well away form mos t of the populate::d areas of the city. Con-· 
struction of additional treatment wor~s in most cases, will require 
several years of study-design-construction time before they become opera­
tional. An exception is the pr~mary treatment plant at Kossous which 
could be upgraded under the rehabilitation phase of this project. Be­
cause of time constraints, only a few of the required expansion facili­
ties for treatment can be operational until after 1984. These new treat­
ment works are included as part of this Project. Each improvement or 
expansion to the collection or conveyance system wi '.1 be so planned that 
it can be operated without depenaence on other new facilities for the 
removal of sewage from the populated areas. Then, if construction of 
the treatment plants or additional conveyance works should Je delayed or 
cancelled, the benefits realized by the improvements to the existing 
colleciton and conveyance facilities would not be diminished in any way. 

4.07 Another benefit which would result from this Project is the 
training of skilled personnel to operate the existing facilities more 
effectively. This will go a long way towards preventing the system 
from lapsing back into its present state of disrepair and poor utiliza­
tion. This training would al~o be undiminished should constuction of 
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proposed first stage expansion facilities b~ delayed. 

B. Imm~diate Needs 

4.08 The most pressing im~ediate need is to clean the collector and 
sub-collecror sewers. The four main collectors now serving the East 
bank are filled with sand and silt plus some organic matter from 25 to 
40 percent of their height. The carrying capacity is thereby reduced 
by one half to a third of what would be available if they were cleaned. 
~e three main West bank collectors are not in as poor a shape, but sig­
nificant capacity will be gained by cleaning them. Also, the sub-col­
lectors on both banks appear to be heavily filled with deposits and the 
luain causes of overflowing sewers. 

4.09 In April of 1978, GOSSD utilizing a $500,000 grant from USAID, 
embarkeJ on a pilot program to clean selected sewers on the East bank. 
The program is being directed by Camp Dresser & McKee Inc. (CDM), an 
American consultant engineering firm currently engaged in a s:i.milar 
program of cleaning of sewers in Alexandria as the first part of a 
sewerage i~provement program for that city. The purpose of the pilot 
program is to determine the best methods and types of equipment needed 
for the cleaning of Cairo's sewers expecially the large diameter col­
lectors. The training of GOSSD's staff to properly operate and main­
tain the sewer cleaning equipment both existing and to be purchased is 
a major part of this prog'ram. This pilot program will also determine 
the need to employ foreign and/or local contractors and to what extent fot 
a major cleaning program planned as part of the project described herein. 

4.10 It is planned, that when a section of sewers has been cleaned 
and thoroughly inspected using TV cameras, actual entrance to the line 
(size permitting) for visual inspection will be made. These i,nspections 
will reveal those sections which are in need of repair and/or modifica­
tion. It is estimated that some 400 km ot major repairs will be neces­
sary in several of the East bank collectors and trunk sewers. This re­
pair work is especially important because most of Cairo has a high 
groundwater table and sandy soil, creating difficult construction con­
ditions for the installation of sewers. With present construction prac­
tice of using mortar joints, it is anticipated that a great deal of im­
properly laid sewer lines will be found particularly for the smaller 
size pipes such as sub-trunks and laterals. This permits the infiltra­
tion of ground water into the sewers and appreciably adds to the quan­
tity of flews to be handled. 

4.11 All detailed design work for the needed modifications for sewer 
construction work will be done by the engineering consultant ?ro­
viding the advisory services to GOSSD during construction. This will 
supplement the planned training program and help improve the capability 
of GOSSD's staff in the ?roper construction methods nee~ed for sewers. 
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It will also increase their design skills through actual on-the-job 
experience. Whenever possible, sewer repair work will be done by 
GOSSD's crews and only the more difficult or large quantities will 
be handled by leeal contractors. 

4.12 Another benefit from the rehabilitation of th~ sewers will 
be the opportunity to t'erform gaugings to establish accurate flow 
parameters based on actual field measuren~nts. Because ~f the sur­
charged conditions existing in most of the sewers, such measurements 
have beEm i.mpossible. These tests w'ill be done as part of the Train-· 
ing Phase of the proposed engineering services, and all data I.\sed in 
the Rev:~ew-S tudy Phase work will be progress ing ':onc'.lrrentl7. 

4.13 It has been the general consensus of several experts that 
the wastewater flows reported ill the Taylor-Binnie Master Plan are 
in all probability high. The ~low measurements described above will 
be valuable in calculating exif;ting and projecting future :lows. 
This will permit a more realistic estimate of the capacity of the ex­
isting ~;ystem and the deve10pment of a more cost effective staged ex­
pansion program for the future. 

4.14 The innnediate benefit resulting from the sewer cleaning pro-
gram ane. certa.iLll:: tilt: l1lost important, will be the elimination of 
the current problem of sewage ponding in the streets of populated areas 

4.15 Another important need is to re,habilitate the existing pump 
stations. As was pointed out earlier, the primary cause of sediment 
build-up in the sewers is the current practic::! of operating these pump 
with the incoming sewers submerged. This causes quiescent flow con­
ditions which promotes the sedimentation of deposits in the sewers. 
Unless this practire is halted, grit and other solids in the sewage 
will cause the sewers again to fill with this material shortly after 
the cleaning work has been completed. Another important reason for 
char.ging this current operating practice is to permit the cleaning 
and inspection of the sewers. This is particularly importarc in sur­
charged downstr~am sections of the main collectors. 

4.16 Before rehabilitation work on any of the pump stations ~an be 
undertaken, there is the Geed for "as built" drawings and assembly of 
all key equipment data such as pump curves, etc. GOSSD has 'Tery little 
of this data on fil~~nd it is needed for evaluation and establishing 
an optimwm program for operation of these facilities. 

4.17 Development of tbe above infotfuation, supplemented by field 
tests on the equi?ment, will permit a thorough hydraulic and opera­
tional analysis of the pump stations. This will permit recommenda­
tions for needed immediate changes that can be made with only mini-
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mal equipment (!hanges or modifications, i. e. ,removal of hydraulic 
obstructions which impede flow and those changes in~olving capital 
expenditures su:h as structural changes or the inst,3.l1ation of new 
equipment. 

4.18 Instruction manuals for use on a day by day basis by opera-
tors needs to be made, and any operational changes closely super­
vised. Without this guidance, there is little hope of implementing 
any significant improvements ill existing con:Htions. 

4-.19 Wllc!1 reh.::;.t,ilitated, the pump stations will pl~ov'ide additional 
capac:Lty for pumping wastewaters to either treatment plants or dis­
chargE! points. It will also provide information and data needed in 
the planning of an expansion program. 

4.20 Because of the flat terrain in the Cairo area, the existing 
system requires a large number of small auxiliary pUII11' stations. 
These consist of 82 pneumatic ejectors and 71 centrifugal pump sta­
tions all scattered throughout the system. Some of these stations 
have been partially abandoned because of inoperative equipu~ent while 
some have had submersible pumps installed as a temporary solution. 
Most, if not all, of these stations are in ne<:!c of repaiT' or replace­
ment. This pr0ject wi:l evaluate and develop recommendations for re­
placement, repair and/or abandonment. The review-study phase of the 
project will provide a plan for expanding the collection system which 
will attempt to eliminate as many of these small stations as econo­
:nically possible. Thi.s would eliminate some maintenance problems and 
reduce operating costs. 

4.21 Three additional items need to be addressed. The first is 
an evaluation with recommendations for changes in the or~anizational 
makeup of GOSSD-Cairo, especially those involving operation and main­
tenance of the collection-conveyance systems are concerned. Currently, 
an AID-financed management-tariff study is underway for all of the 
country's water and sewage utilities. However, the specific manage­
ment changes referred to here are under this part of the project and 
will be limited to specific and related improvements needed in day-to­
day operations. 

4.22 The second item needed will be a review of the current sewer 
use ordinances with recommendations on immediate enforcement techniques. 
The people of Cairo are currently putting large amounts of solid wastes 
and other materials into ~he sewers. This current prcctice is a source 
of continual operatiunal troubles and should be discontinued if opera­
tional problems are to be minimized. The review-study phase will ad­
dress alternative solutions for disposal of these materials. 
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4.23 The third additional item will be the establishment of a 
bench mark grid throughout the system. A reliable grid for vertical 
control does not exist at this time and such a system is vital to 
any work on this vastewater system. 

C. Short Term Needs 

4.24 A common criticism of GOSSD 1s that they do not effectively 
operate or maintain the existing system. The construction of new 
or expanded facilities without correcting this problem would be un­
realistic. The solution 1s a comprehensive training program emphasi­
zing the practical "nuts and bolts" approach as opposed to an academic 
approach. The training program envisioned will be dir.ected towards 
various levels of personnel from chief operators to maintenance crews. 
Use of the existing GOSSD facilities, such as pump stations or treat­
ment plants as teaching aids, will have the advantage of acqua.inting 
the staff with actual working problems in an environment which they 
work. Training films and lectures from U.S. agencies such as the 
Water Pollution Control Federation and the U. S. Environmental Prl')tec­
tion Agency will be used to broaden exposure to current practices and 
techniques. 

4.25 An important adjunct to this training will be the establish-
ment of a system of operator grades by certification through examina­
tion. This will provide a system for staff evaluation and an incen­
tive ladder to create an atmosphere for promotion through learning. 
Promotion will be based on ability rather than by the present senior­
ity system which creates apathy. 

4.26 It is expected that some of this trained staff will be used 
during the engineering design phase of the Project and especially dur­
ing the construction and start-up phases. This will provide valuable 
insight and experience in the need for good operation and maintenance 
procedu':es plus provide the O&M staff an opportunity to review pro­
posed facilities to express their concerns regarding the lack of ade­
quate provisions or access by the designer to carry out needed O&M 
functions properly. Every opportunity to integrate the trainees into 
the on-going phases of the project work will be taken. 

4.27 The key areas to be given special attention during the train-
ing are as follows: 

Sewer and Force Main Maintenance 
Pump Station Operation and Maintenance 
Treatment Plant Operation and Maintenance 
Functional Design of Sewers and Appurtenances 



- 22 -

Functional Design of Pump Systems 
Operation of Wastewater Laboratory 
Maintenance of Service Equipment 
Safety Procedures 
Record KE~eping 

4.28 Another part of the O&M training work which in reality is a 
separate task will be the pilot studies. These studies will involve 
establisrullent of qualitative parameters for the wastewaters such as 
BOD, suspe\nded solids, COD, etc. Perf 0 t'II13.D.ce of these analyses will 
effectively complement the classrc~m training for laboratory personnel 
and operations control. ,~dditional lab work will be undertaken, based 
on field sampling, to establish criteri,a needed to determine the as­
similative capacity of thta River Nile and othez' potential wastewater 
receiving bodies. Bench scale tests will be run and the results con­
firmed by full scale operation at the existing plants, insofar as 
existing facilities will allow. The results will be used to dt",term1ne 
the Clptimum treatment pro(~essesr:-:,.: the new facilities. Trainees will 
be utilized to the maximUDl extent possible in these tests to improve 
their understanding of the basic processes and operational parameters. 

4.29 The gauging and s.ampling in the newly cleaned sewers will also 
be part of this traioing program. 

D. Long Term Needs 

4.30 The development of the Cairo sewerage system had been without 
the benefit of any meaningful broad planning except when the original 
system was built in 1914. The projected rapid growth of the city de­
manded that a detailed staged plan for expansion be developed without 
delay. The Taylor-Binnie "Greater Cairo Wastewater Project" Master 
Plan was prepared to meet this need. 

4.31 Subject to a review of a few assu~ptions the Taylor-Binnie 
study provides a well thought through plan for the expansion of the 
sewerage system to handle Cairo's needs through the year 1990 - the 
First-Stage Expansion. We have not reviewed in detail Taylor-Binnie's 
Second-Stage Expansion - the investments needad for the period 1990 
to 2000 - since it is not germane to this proposed project, and ob­
viously will te adjustad many times to account for changes that will 
occur durin" the next decade. 

4.32 T.ae elements of the Taylor-Binnie plan that need to be rp.­
viewed prior to implementation are the wastewater flows that can be 

obtained from the existing system if that system is rehabilitated, 
the technical/economic alternatives to the construction of the deep 
tunnel collector, and the discharge of treated sewerage into the 
Nile River. These items will'be analyzed in the review-study phase 
of this project. 
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4.33 Regarding the discharge of sewerage into the Nile, Egypt 
has a law (No. 93) which forbids any discharge of sewage or drainage 
into the Nile regardless of whether or not is is treated or techni­
cally acceptable (the text of the law is included as Annex G). 
Compliance with this law puts several ~onstraint~ on options avail­
able for the ultimate disposal of C t~~'g wastewaters. The viability 
of this law needs to be examined in, . It of modern t~chnology. This 
project will investigat~ this matter: lncluding field testing of a 
section of the Nile to develop an oxygal sag relationship and environ­
mental parameters. 

E. The First Stage Expansion 

4.34 The First Stage Expansion developed by Taylor-Binnie will 
fulfill Cairo's wastewater collection and disposal ueeds through the 
year 1990. The salient featu:es of the plan are described briefly 
hereinafte'r. 

West Bank 

4.35 On the West Bank of the Nil~, a new collector system will be 
provided in the Northern part of the area. This system will comprise 
two main sections; cne to be constructed in Dokki and Agouza to re­
lieve the overloaded conditions in the existing sewers; the other sec­
tion to serve the presently unsewe=ed and expanding district of 
Embaba. The two systems will jcin to the West of the Cairo-Aswan 
railway line and from this point, a joint conveyance system will be 
constructed to the new sewage treatment works which will be established 
at Abu Rawash. 

4.36 The projected route of the first urban metro line is along 
Sharia Tahrir. This will form an effective barrier between the Northern 
and central sewerage systems on the West Bank. The drainage bounuaries 
of the central system have been adjusted so that the flow from the area 
served by this system in the year 2000, together with the flows from 
Boulac el Dakrour and the flows transferred from the Eastbank through 
the Nile siphon, will match the treatment capacity of the Zenein treat­
ment works. No maj or ne·,J sewers will be re'-luired to augment the cen­
tral system. 

4.37 On completion of th~ present extensio~3, the Zenein treatment 
works will have a capacity of 330,000 cmd. Further extensions to the 
works are not recommended and, in order not to exceed the available 
capacity, present flows from the southern part or Giza and projected 
flows from the scheme now under construction in El Ahram will be re­
directed through a new collector and conveyance system direct to Abu 
Rawash treatment works; thi~ system will also accept pumped flows 
fr'>m villages outside the Project Area to the south of Giza. The main 
collector will be routed ~estwards from El Abram pumping station until 
it meets the Muheit drain. At this point it will turn northwards and 
continue alongside the drain as a conveyance culvert to a screw lift 
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station, located to the northwest at Nahya Village, where the flows 
will be lifted and delivered through culvert to the works. 

4.38 The flows from the two islands in the Hile, Zamalek and Roda 
will be carried to the West bank for treatment. Sewage from Zamalek 
will be delivered from t\.TO pumping sitations into the Dokki collector 
system and that frl)m Roda will be ca.rried to the West bank via the 
existing siphon. 

4.39 Two works ~.n.ll provide treatment for all West Bank flows; th£: 
extended works at Zenein, which will provide secondary treatment for 
330,000 cmd, and the new works at Abu Kawash, which will be extended 1n 
stages to provide secondary treatment for an ultimate design flow of 
750,000 c~d. The primary treatment works at Nahya will be take.n out of 
commission. 

4.40 The recommended strategy, if feasible, includes the re-use 
of effluent for agricultual purposes if the review study r.hase of 
the project confirms that the reclamation area proposed by GOE is suit­
able for early development. However, at best, it will be a mImber of 
years before this area could absorb the whole West bank flo~1 and so the 
first phase of sewerage development allows for the construction of 
oxidation ponds at Abu Rawash to give final treatment to 440,000 cmd 
(175,000 cmd from the Abu Rawash works and 270,000 cmd from Zenein). 
As a temporary measure, the good quality effluent from these ponds will 
discharge to the Muheit drain and thence to the Rosetta Branch of the 
River Nile, the maximum flow occurring in 1984. After this date, dis­
charges to the Nile will diminish as effluent is used for irrigation. 

East Bank 

4.41 On the East Bank of the River Nile, the overloaded central 
collector system will be relieved by a major new collector which will 
be constructed. This collector will probably have branches into Wai1y, 
Rod EI Farag, Boulac and Kasr el Nil and will also be connected to the 
existing collectors (Nos. 2 and 3). It is intended that, as soon as 
the new collector is operat~una1, the majority of the flows from the 
existing collectors will be directed into it. This will enable the 
existing collectors to be repaired before being put back into services 
to operate in conjunction with the new deep collector system. The 
central collector system will discharge to Ameria pumping station and 
in addition to the flow from the central zone, will receive the dis­
charge from the following surrounding districts; part of Sahel, Shoubra, 
parts of Shourabeya and Hadayek el Koba, Waily, parts of Nasr City, 
Gamalia, and from Masr el Kadima and Khalifa. 



- 25 -

4.42 At ,\me ria , tae existing complex will be expanded by the 
construction of a new addition to the existing pumphouses to serve 
the new collector. Two of the existing pumphouses will be upgraded 
th pump flows from the old collectors to a new treatment works to be 
established at a high site at Gc.bal el Asfar. The new pumphouse addi­
tions will lift the discharge from the new collector to a culvert 
which will take the flow by gravity to Manaiya and thence via a new 
lift station to a new treatment works to be established at a low site 
at Gabal el Asfar. The facility of inter~hange of flows arriving at 
high and low level at Ameria between the conveyance systems to the 
two treatment works sites will be provided. Flows from Matareya and 
parts of Heliopolis will gravitate to the culvert on the conveyance 
system to th~ low level treatment works site. 

4.43 Maadi is the most southernly zone on the E~st bank. The 
existing pumping station in this area will be retained and it will be 
supplemented ill 1990 by a new station, which will serve the newly de­
veloped areas to the East. The new station will pump direct to the 
head of the siphon, while the existing station will continue to dis­
charge to Dayoura pumping station. At Dayoura the facility will be 
provided to pass the flow either to the siphon or to the new collector 
thus enabling a flow of up to 150,000 cmd to be passed through the 
siphon. 

4.44 A separate collector system will serve Shoubra el Kheima and 
parts of Sahel on the northern fringes of the City. The Sahel drainage 
zone is sized to match the capacity of the pumping main which passes 
under the Ismailia Canal and which is presently under construction. 
This main will carry 150,000 cmd from Sahel into the Shoubra el Kheima 
collector system. Shoubra el Kheima wi2l have a main North-South col­
lector with four East-West branches. The main collector will lead to 
a pumping station located in the North-West of the zone, which will 
pump the sewage e:lstwards ander the ISlll3ilia Canal and into the con­
veyance system between Ameria pumping station and the Gahal el Asfar 
low level treatment works site. 

4.45 The remaining drainage zones forming the continuous urban area 
all lie on relatively high ground in the districts of Mokatt.am, Nasr 
City and Heliopolis on the eastern and north-eastern fringes of the 
City. Where possible, ~he flows from these areas have been taken 
north-eastwards by gravity through a new collector system to a new 
conveyance culvert routed on the alignment of the F~ergency Can~l to 
the high level works site at Gabal el Asfar. The topography of the 
area does not allow the drainage zones on the lower slop~s of Nasr City 
to gravitate to the Emergency Canal and these areas will drain eastwards 
to the new collector system. 

4.46 The parts of Heliopolis which lie on the north of Nasr City 
will be provided with a new collector system discharging into the 
conveyance culvert on the route between Ameria and the low level 
site at Gabal el Asfar. The northern area of Heliopolis has been 
sized to match the pumping capacity at Ein Shams when the current ex~ 
tensions have been completed. The existing collectors discharging 
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to the station will be reinforced and the flows to the station will 
be taken to the high level works at Gabal el Asfar, either through 
pumping mains in Eoxistence and under construction or v.la a short length 
of pumping main md thE gravity culvert that will be ccmstructed along 
the line of thE', Emergency Canal. 

4.47 Finall~T, the separate area of El Abcure will be dr.ained by 
gravity to the high level site at Gabal el Asfar, 

4.48 Tw('J "'\lL'it.r. will provide treatment for all East bank flows: the 
Gabal el Asfar high level site will provide secondary treatment for 
1,250,000 cud in the year 2000 and the Gabal el Asfar lew level site 
will provide secondary treatment for 2,500.000 cmd. Transfer capability 
between the two conveyance systems at Ameria pumping station will enable 
optimum use to be m.a.de of the trea.tmer.t fac1~lities at the two wOlks as 
the fa<.:ilities are extended during the next 20 year period. 

4.49 The recommended strategy for the East bank is s~lar to that 
for the West Ba~k in that it includes for. the re-use of effluent for 
agricultural purposes if the review-study phase of the project con­
firms that the reclamation area proposed by GOE is suitable for early 
development. In addition, private and government companies have i~­
formed GOSSD that: they require effluent for the reclamation of desert 
land that they have acquired. If the development of these areas goes 
ahead, it will be a number of years before the whole effluent discharge 
could be absorbed for irrigation. Until this ti~e, effluent will be 
discharged to the Belbase/Bahr el Bakar drain system which leads to 
Lake ~4nsala. Should reclamation not proceed, the Belbase and Bahr 
el Bakar drains, suitably widened, could continue to receive treated 
effluent discharge in the long term. 

F. Cost Estimates 

4.50 Table 4.1 below summarizes the project costs. Tables 4.2 and 
4. 3 provide a more detailed analysis of the cost elements. All estimates 
were prepared on the basis of Julv 1978 prices. For foreign exchange 
costs, these are the costs appeariug in the July 1978 Engineering News 
Record, modified for local conditions. For local c0n5truction such as 
collectors, sewers and pump stations, list information developed by 
Taylor-Binnie were used. 
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TABLE 4.1 

Sm~RY OF PROJECT COSTS 

(000) 

Element !! 

Engineering Services: 11 

Review-study phase 5,000 

1/ 
Rehabili tation and Training: 

S"ervices, ccmstruct10n and equipment 17,000 

Sub-Total 22,000 

3/ 
Contingency - 2,200 

. 4/ EscalatlOn - :~, 300 

Total 27,500 ----

11 Detailed estimate on Table 4.2. 

~/ Detailed estimate on Table 4.3. 

1/ At ten percent of project cost. 

~I At 7'/z percen-: for FX and 25 percent for LE. 

!& 

2,100 

17,000 

19,100 

1,900 

10,500 

31,500 
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TABLE 4.2 

EST!}~TED COSTS OF ENGINEERING SERVICES 
FOR 

Item 

1. Salaries of Expatriates 
$2500/month x 420 mm 

2. Ove~head @ 14o~ 

3. Oversea. Dift. 20% 
350 mm x $2500/rum 0.2 

4. Home Office Support 
78 mm x $3000/mon 

5. Overhead 150% 

6. Special Consultants 

Sub-Total 

7. Egyptian Assoc. 
1250 rom x LE 800 

8. Air Travel 
80 trips x $1,600 RR 

REVIEW-STUDY PHASES 

9. P~rsonne1 Costs (Per Diem, Storage, 
"lisa. Hed. Exam. etc.) 

10. Commodities 

11. Office Costs (Bgy?t) 

12. Other ~irect Costs 

13. Fixed Fee 498 mm x $800 

Total Costs 

U.S. DoJlar 

1,050,000 

1,470,000 

1"(5,000 

234,000 

351,000 

100,000 

3,380,000 

-0-

128,000 

175,000 

378,600 

280,000 

260,000 

398,400 

$5,000,000 

Emtiany 

-0-

-0-

-0-

-0-

-0-

-0-

-0-

1,000,000 

25,000 

632,000 

75,000 

250,000 

118,000 

-0-

LE 2,100,000 
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TABLE 4.3 
REHABILITATION CONSTRUCTION COST 

(including engineering services and training) 

Upgrading of E:d.sting Kossous 
Primary TreaClent Plant 1,500,000 

Upgrading of Existing Ameria Pump 
Station 1,000,000 

Upgrading of Existing Souk El Samak 
P~mp Station 500,000 

Upgrading of Existing Giza Pump Station ~OO.OOO 

Upgrading of Existing Gamaa Pump 
Station 300,000 

Upgrading of Existing Tawee1 Pump 
Station 300,000 

Upgrading of Existing Major Force Mains 500,000 

Upgrading and Replacement of Existing 
Auxiliary Pumping Facilities including 
Force Mains 700,000 

New Sewer Cleaning Equipment: 6,000,000 

Sewer Cleaning Contractor 5,000,000 

New Maintenance Equipment 300,000 

Repairs to }1ain Collectors 200,000 

Repairs to Sub Collectors 100,000 

Repairs to Trunks and Laterals 100,000 

GRA.'ID TOTAL 17,000,000 

L.E. COST 

2,000,000 

1,000,000 

500,000 

450,000 

500,000 

300,000 

1,500,000 

1,000,000 

500,000 

5,500,000 

1,500,000 

1,250,000 

1,000,000 

17,000,000 
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v. ENVIRONMENTAL ANALYSIS 

A. Introduction 

5.01 An Initial Environmental Examination (IEE) for this project 
reco~~ending that Environment Assessment be prepared was approved by 
the USAID/Cairo 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 waste­
water disposal system which will adequately s~rve its pop~lation and 
industry. There is little question that the existing system is cause 
for se1:'ious environmental concerns. It is a hea'lily overloaded system 
where raw wastes frequently overflow sewers and flood many populated 
areas, and when collected, are discharged. untreated into rece-l.ving waters 
such as the Nile River and Lake Mansala. In the first ph~ses, this 
project is aimed at finding temporary solutions to the adverse conditions 
described throughout this paper to be followed by the construction of the 
first stage expansion works to correct many of the overloaded conditions. 

5.02 While the following analysis does not attempt to satisfy all 
the conditions of an Environmental Assessment, it does give a concise 
description of the major environmental advantages and disadvantages of 
the project. It is planned that a full Environmental Assessment, taking 
into account various alternative solutions, will be prepared by the 
consulting engineering firm employed on ·:~is project during the Review­
Study Phase of the work. See the propost.d Scope of Work, Annex E. 
The completed supplemental Environmental Assessment will be submitted 
to AID/W within 12 months after start of the initial project work and 
prior to the st~rt of any construction work. 

5.03 This procedure, while out of sequence with the requirements 
of RegulGtion 16, i3 necessary because the initial studies for this 
project w~re not financed by AID,and no environmental assessment was requ1: 
from the U.-::. firm conducting that work. However, the following dis­
cussion of environmental concerns will serve ap ~n interim analysis 
until the supplemental assessment is completed. 

B. Existing Conditions 

5.04 At the present time, approximately 66 percent of the urban 
population of the City is served by sewers. In general terms, the system 
fulfills its function in that it enables the sewage to be removed from 
these areas. But the system is overloade~and there is local inter­
mittent flooding with raw sewage, both in the center of the city and in 
other residential districts. 
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5.05 The conditions in developed areas which are presently unsewered 
are most wlsanitary. There appears to be little in the way of organized 
sanitary servi.ces and the inhabitants have been forced to make their own 
arrangements. Consequently, septic tanks often ove~flow into open 
drains and, in some localities, night soil and sewage waters are depo­
sited in the streets together with domestic refuse. 

5.06 The location of the various sewage treatment work~ are shown 
on Figure 5.1, Abu Rawash and Cabal e1 Asfar are ,:dtuated weB 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 who1"l of the 
sewage flow from the City, much of it still in a raw state, is discharged 
to the main irrigation drains. Figure 5.1 also shows the location of 
these main drains in the immediate proximity of Cairo; Figure 5.2 gives 
similar detail between Cairo and the ~editerranean coast. 

5.07 The Muheit drain on the western side cf 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. 

5.08 The Belbase drain, which runs northeastwards along the line 
of the Ismailia Canal, receives the bulk of the wastewater from the 
eastern side of the City, the flow in the dr~in receiving 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 Tora 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 ~t discnarges into Lake Mansala, a brackish 
enclosed lake on the Mediterranean coast. 

5.09 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, it passes through a densely populated urban area. There are also 
communities at a nucber of points along the length of the main drains. 

5.10 The current practice of disposing of 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 objection­
able from amenity and ecological points of view. The consequential 
anaerobic conditions in these drains causes dark coloration of the water 
and gives rise to obnoxious odors. 

5.11 Before the Belbase drain receives the dischar.ge from the Kossous 
drain, the water in the Belbase is of good quality with aquatic plants 
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and a small ftsh population ~ypical of an agr:lcultural drain. But after 
it discharges from the system it is barely ae:robic and smells offensive­
ly. Abu Zabaal, a village some 1. 2 km north of the: junction between 
the Gabal el Asfar and the Belbase drains suffers fro~ the odor rising 
from the Belbase drain; the flow in the drain at this point has the 
appearance of raw sewage, with large qUdntitiE!S of matter flo"lting on 
the surface. Several of the houses in this locality use shallow wells, 
some within 20m of the eoge of the drain, for the extraction of potable 
water. The general sani tary conditions in thi.s ',illage are very poor. 

5.12 The Bahr el Bakar -:lrain remains barely aerobic throughout its 
length and smells offensively. Near the Mansa.la discharge, the recently 
reclaimed land is irrigated by sma1l drains from the main drain. The 
water at this point has an unpleasant appear.ance rather than smell and 
apparently is able to support small fish. There are considerable amounts 
of weeds in both the main drain and the side drains and the area of Lake 
Mansala in the vicinity of the point of discharge is badly affected by 
an accumulation of water weeds, particularly water hyacinth. No data 
are available on the fisheries in the area, but it is known that Lake 
Mansala produces about 22,000 tons of fish per annum (abClut 180 kg per 
hectare). This yield is less than half the yield from other Delta lakes. 

5.13 The discharge from the Muheit drai.n into the Rosetta Branch of 
the River Nile is clearly distinguishable by the difference in color 
between the river water and the drain discharg.~. TIle discoloration 
persists for several kilometers and floating material of sewage origin 
has been ooserved 10 km downstream of the point of entry. Dissolved 
oxygen readings show a substantial reductiou in the o.xygen content bet­
ween the values upstream and do~~stream of the discharge point. Local 
fishermen report that fish catches are adversely affected for a few 
kilometers downstream. 

5.14 A significant amount of industrial effluent is currently dis-
charged to a number of open drains w~thout treatment. lbe flow in these 
drains is partially lost by seepage into the underground aquifer with 
the rem.dnder discharging into main irri~ation drains. ~'ome chemical 
compounds in these discharges are not biodegradable and s~epage may 
cause accumulations of such constituents in the aquifer. 

5.15 The discharge of p:::-imary treated effluent to the main agri-
cultural drains was a deliberate act on the part of the Government 
during the mid-1960's when urgent action was needed to relieve the 
increased sewage flows remOved from the City for which capal:ity was not 
available in the existing treatment works at Gabal el Asfar and Abu 
Rawash. 

5.16 Earlier than this, it had become necessary to pump ::ignificant 
quantities of sewage from Ameria into an open channel system leading 
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to Gabal el Asfar where raw sewage, following settlement in shallow 
earth lagoons, was distributed over an extensive orchard area. In 
1959, a second channel was added to permit further quantities of crude 
sewage to be disposed of in this manner. The orchard area at Gabal el 
Asfar is:lOW heavily overdosed with sewage and is waterlogged in many 
places. As a result, the growth of the trees and other crops is ad­
versely affected and, in summer, the area has an offensive smell and 
supports \~he breeding of many flies and mosquitoes. 

5.17 Continuance of the present methods of disposal can only lead 
to a further serious deteri0r"ation in the environment. The risks to 
the public: health of the community, both in and downstream of the city 
area, are considerable. 

5.18 lbe dangers inherent in the present conditions carnlot be too 
highly stressed. ';.'here is a compelling need for improvement and ex­
tension of the wastewater facilities, not only to remedy past neglect, 
but also to make adequate provision for the large increases in popula­
tion, water use and c0tlsequential sewage flows in the future. 

5.19 Th,e 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, 
conditions in the city will continue to deteriorate unless action is 
taken at OnCtL 

Cor,structtol1 and Land Use Impacts 

5.20 Effects of construction upon the environment are proportional 
to the tYPI:!, intensity anti duration of the construction work and the 
extent and significance of th~ affected environmental resour~es. 

5.21 Com:truction activities pertaining to the rehabilitation and 
repair of the E!xisting sewage cullection system and the treatment olants 
will not cause a permanent change in present land usage, because the 
system :~s principally underground. Those elements of the sys tem above 
ground, i.E!., pU'llP stations, and treatment ~lants, if being reconstructed, 
will be tre!atl:!d architecturally to be esthetically compatible with the 
urban neigr..borhood. 

5.22 Construction of new treatment plant facilities and pumping 
stations will bE~ limited to the sites of the existing facilities in 
most CaSE!S. Thls will reduce the significance of or eliminate the need 
for additional land resources and thus the direct adverse effects. In 
most cas~s, plant sites 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 further 
aesthetic intrusion from the existing or proposed facilities on the 
surrounding areas. 
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5.23 The primary environmental problems associated with the repair 
and reconstructl.on of old sewers an.d manholes and the construction of 
new sewers are the continuation of service during the work and the 
traffic problems that inevitably result when streets are torn up. The 
latter problem is partii:ularly troublesome in Cairo, because so many of 
the side streets ar,? narrow and the main streets heavily congested. 
Continuity of services ~an be provided by means of temporary bypasses 
or the use of tank trucks to haul wastewaters to downstream manholes. 

5.24 The project will require that sewer cleaning, repair and con-
struction work take place both in city strp.ets and at existing pump 
station sites. The cleaning operations ~ll 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 tru~ked away for safe 
burial on a daily basis. 1be consultant services will include identi­
fication of suitable traffic detours, disposal sites, and appropriate 
equipment needed. 

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

5.26 To the extent necessary, underpinning will be provided to 
prevent damage from trenching on nearby structures. Trench sheeting 
will be provided to protect. reads and other surface features against 
collapse and to protect \Yorkmen. 

5.27 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. 

5.28 A major purpose of the proposed work is to ensure the proper 
functioning of the existing facilities or new facilities, to eliminate 
extensive ponding of sewage which now occuro in many parts of the city. 
At present, this has detrimental aesthetic and health effect on approx­
imately 1 million residents of Cairo. This detrimental effect will 
initially be reduced by the project rehabilit~tion work. It will be 
eliminated after bringing-on-line of the first stage exp1nsion works to 
be designed and constructed by the project. 

5.29 The net effect of the project on land use will, therefore, be 
beneficial with few if any permanent harmful effects. The additional 
land resources to b~ used for construction of new facilities will be 
small. 

C. Water Quality 

5.30 The disposal of wastewaters whether treated or not into the 
River Nile is presently prohibited by law in Egypt. However, it occurs. 
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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 agricultural 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 Belbase Drains pollute 
Lake Mansalla with untreated sewage from the east hank system. Lake 
Mansalla is a major source of s~afood in Egypt. 

5.31 One of the objectives of the review-st".ldy phase of the projec1 
is to determine whether and to what extent discharges of treated waste­
water to the River Nile would: (~) be physically feasible without sig­
nificant impact to downstream UStrs of the river, (ii) be economical, 
(iii) require legislative or administrative actiorl and (iv) be environ­
mentally acceptable. Resolution of this question and provisions for 
control of pollution of receiving waters, including the Rosetta Branch, 
the Kossous and Belbase Drains and Lake Munsalla, will be a major objec 
ive of this project. 

5.32 TIle short-term improvement to the wastewater collection and 
treatment system that will be ar.hieved by the proposed cleaning-rehab­
ilitation work will create no additional pollutionul effects on any 
receiving waters. The first stage expansion plans will develop a fea­
sible solution for improving and controlling the quality of the receiv­
ing water. This will provide a basis for rational decision-making by 
the GOE as to the optimum wastewater qua1j.ty that can be discharged and 
long-term effe.cts on water quality. 

5.33 SUf1IIllarizi:lg, the proposed cleaning a.nd rehabilitation ~¥ork 
will, to the extent of e.'tisting system hydraulic capacity, tend to 
increase the sewage flows from the city and further pollute receiving 
waters. However, this work will also reduce the serious health and 
social problems caused by overfloving sewers and the ponding of new 
sewage in heavily populated areas of the city. The pollution of re­
ceiving waters will be corrected by the first stage expansion work 
which closely follows the rehabilitation wClrk. 

D. Atmosphere , 

5.34 There Nill be some benefits realized from reducing odor pro-
blems caused by the ponding of septic sewage and inadequately or poor­
ly operated pump stations and sewage treatment plans. The project 
provides for the rehabilitation and operator training for the~e facil­
ities, including reduction and control of the odor problems at the Abu 
Rawash, Kossous and Gabal el Asfar treatment facilitie9. 

5.35 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 ne­
gligible when compared with ambient conditions. To mini:nize these 
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effects, construction contractors will b~ required, and GOSSD has 
agreed that work done by force account, to: 

a. Keep 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 and 
burning of refuse will not be permitted. 

d. To the extent that they are available, use of low sulphur 
fuels :0 minimi~e engine emissions of sulphur oxides. 

5.36 The impact of odor problems from operation of existing facilities 
and construction activities on air quality will be minor in relation 
to normal ambient levels causeJ by heavy vehicular traffic, on-going 
private and putJlic construction wo~:k, uncollected garbage, industrial 
emissions, ap~ from wind-blown desert dust. However, 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. 

E. Natural Resources 

5.37 Cement, aggregate and labor will be utilized in the rehabil-
itation, repair and expansion phases of the project work along with 
imported steel and other materials in the form of equipment. The cost 
and quantities of resources to be so used wj1l be small compared to 
those recuired to achieve the same benefits by other means, i.e., the 
construction of new works rather than utilizing existing ones. 

5.38 For the new expansion works, the utilization of local resources 
and construction materials will be evaluated in relation to the intended 
benefits. 

5.39 Lake Mansalla 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. 

5.40 The Ni1,a River is Egypt's most valuable W'lter 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 the 
city of Alexandda (pe.onanent population 2.5 million). It is essential 
that the full utility of this resource be preserved and will be a basic 
objective of th(~ project. Not only '1011.11 further pollution of this 
resource be corrected, but the reuse of wastewaters be studied to minimize 
the loss of valuable water resources. 
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F. Health 

j.4l Despite the fact that Cairo enjoys one of the better water 
supply systems in the Middle East, its environmental health and 
sanitation problems are among the worst. Within the Middle East, 
Cairo experiences higher enteric disease rates than other large 
populated areas. And from Ministry of Health Records, as reported 
in the WHO/World Bank 1977, Sector Study, from 1970-1974, Cairo had 
a erphoid-paratyphoid attack rate more than ten percent higher than 
mndt other major cities, an infestious hepatitis rate more than twice 
a~, great, and a substantially higher dysentery attack rate. 

5.42 Large improvements to the water supply syst~ of Cairo a~e at 
present being planned and implemented. The full potential health and 
social c~nefits from improved water supplies will require that adequate 
means be provided for the collection, treatment and disposal of the 
resulting increased wastewater flows generated. This project directly 
addresses this problem. 

5.43 In addition, the direct exvosure of the inhabitants of Cairo 
to human wastes plus the indirect exposure through vectors such as 
flies, rodents and other vermin all have a close relationship to the 
ey.isting high level of gastro-enteritic disease transmission in Cairo. 

5.44 By limiting these problems, or preventing the further dete-
rioration of the present insanitary conditions, the project '107:111 have 
a very p;~lsitive beneficial effect on the health ~md well being of the 
population. 

5.45 Also, during construction, provisions will be taken to ensure 
that construction contractors take suitable measures to provide for 
health, safety and prote~tion of their workers and of the public by 
providing suitable toilet facilities, protective c:'.othing, traffic 
control, trench support and other relevant means. Faciltty designs and 
criteria to be developed and enforced by the Consultant will provide 
for land railin&~, conformity with relevant electrical codes, washing 
and changing facilities, and other suitable me.asures to protect the 
health and safety of operating personnel. 

G. General 

j.46 Some late Islamic remains may be encountered in the excavations 
needed during construction. However, the significance of these archaeo­
logical 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 7ears) 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. 
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H. Summary 

5.47 The project will have minimal adverse or permanent effect 
on the basic aspects of the human environment such as air, water, b.nd, 
flora and fauna. Environmental ris~~ resulting from any changes in 
recommendations to be developed under the project will be evaluated 
in the course of studying alternatives and developing recommendaticms. 
Every precaution will be tlIade to minim.:l.ze these environmental effects 
during the final design of the proposed first stage expansion facilities. 

5.48 A~y deterioration of the Nile water quality which could result 
in the long term from possible d:f.scharge of treated effluents to the 
Nile (and such :::: recommendation will not necessarily result from this 
project), would be limited to a level acceptable for downstream users. 
Public health and aesthetic acceptability ~~ll be a fundamental require­
ment of the project and will not assume that the recommended disposal 
schemes deal with all actual an~ pot2ntial contaminants having a 
health significance. Protection of the downstream users of waters 
within the boundaries of Egypt will take care of any questions con­
cerning potential effects on international waters. 

5.49 Regarding other effects, such as land use, air pollution, 
the project will have no significant permanent adverse impacts 
on the environment. In addition, the net socio-e~oncmic and cultural 
effects of the project will be positive (see discussion of Part VIII, 
Social Analysis). 
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FINANCIAL ANALYSIS 

A. Present Financial Condition 

6.01 Table 6-1 below sU:ll.I'larizes the operating and capital costs of 
GOSSD Cairo for the years 1971 through 1977 and the projected costs 
for 1978. 

TABLE 6-1 

CAPITAL AND OPERATING COSTS 

(in actual ttwusands of Egyptian Pounds) 

~ Operating Capital Total 

1971 2453 1797 4250 
1972 2785 2378 5163 
1973 2844 2485 5329 
1974 3124 2809 5933 
1975 3478 2662 6140 
1976 3853 2871 6724 
1977 4375 3152 7527 
1978 4593 3074 7669 

6.02 During the p'!riod 1971/1978 operating costs increased from 
LE 2,453,000 to Ll~ 4,375,000, an increase of 78 percent, and are 
expected to increasE" to I.E 4,~G5,0{JO in 1978, an increase of 19 
percent over 1976. i,~ers"'11rtel costs (salaries, allowances and benefits) 
constitute about 78 pp-.:'ce.1.t of '':;Gtal operating costs. This category 
increased by 35 percent duri."\g the 7 year period, but is ex?ected to 
increase by only 5 percent in 1978. 

6.03 Capital costs were LE 1,797,000 in 1971 and LE 3.152,000 in 1977, 
an increase of 75.4 percent, and is expected to increase to LE 3,074,000. 

6.04 '.Nith the exception of charges made '.:0 new customers for sewer ccn­
necticns, all revenue is received from the GOE budget. Up until 1962, 
GOSSD charged industrial custo~ers LE .003 per cubi~ meter of waste­
water discharged (based on the metered use of ~ater). In 1962 this 
charge was dropped in conformance with Government policy. We were 
informed that even when there was a charge for sewer service, little 
revenue 'Nas collected because the sewer charge was not billed with the 
water cnarge, and separate collections were difficult. 
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6.05 Sewer connection fees are received from two types of customers. 
The first category is the customer who specifically requests a sewer 
connection. About 150 such connections have been made a year since 
1973. The average cost per connection was LE 25 in 1973 and LE 78 
in 1977, an increase of 212 percent. The customer pays in advance 
for the installation !::lased on an estimate, which is then adjusted 
to the actual costs upon completicn of the work. Customers in lew 
rent housing are charged 90 percent of co~t; GOSSD absorbs the re­
mainder. 

6.06 The second category are those customers 'N'ho are connected to the 
system as GOSSD sewers new areas. GOSSD has averaged about 4350 such 
connections a year during the past two years. The average cost in 1977 
was LE 78 per. connec ti on. As of December 31, 1977, GOSSD was owed 
LE 173,000 for such connecti,')ns. 

B. Projected Financial Condition 

6.07 GOSSD's present financial ~tatements consist only of listing of 
cash receipts and disbursements. Budgets are prepared annually and 
contain operating costs, the capital cost of on-going work, and new 
work GOSSD plans to undertake in that fiscal year. Occasionaliy GOSSD 
does not rece.:.ve enough funds to cover its on-going capital program. 
Usually, the contractor continues his work and is paid in subsequent 
years. 

C. Financiai Plan 

6.08 The cost of this p.~oject is shown in Section IV-Technical Analysis. 
These costs wi 11 be fundeci as follows: 

6.09 The GOE recognizes the problem of not charging for sewerage service. 
It in~ends to institute a charge for this service and to o~gRnize the 
Sewage Authority (or authorities) into a financially viable public utility. 
To this end it has commissioned a comprehensive study of the organization, 
management and tariff structure of Egypt's Water and Sewerage organiza­
tions. A contract for this study was en~:ered intu between the Ministry 
of Housing and Reconstruction (MOHR) and a joint-venture consisting of 
Black & Veatch International and A. T. Kearny, Inc. two U. S. consulting 
firms. Interim reports are due on ~arch 31, 1979 and draft final re­
ports on June 30, 1979. The timing of these reports fits-well with the 
project schedule. We expect to receive the report on the review-study 
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of Taylor-Bennie's phase one expansion in August 1979. We will, 
therefore, be able to incorporate acceptable conditions and covenants 
resulting from the management and tariff study into the project agree­
ments (both A.I.D.'s and O.D.M.'s) funding the expansion program. 

B. Financial Plan 

6.10 The project financial plan is as follows: 

Capital Costs: 
(See Table 4-1) 

Sources: 

A.I.D. Grant 
o n.M. Grant 
GOSSD Budget 

TABLE 6-2 

Financial Plan 

(000) 

FX -
$ 27,500 

$ 

25,000 
2,500 

27,500 

$ 31,500 

31,500 

$ 31,500 

1/ The O.D.M. Grant will be in British Sterling equivalent. 
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VII. ECONOMIC ANALYSIS 

A. General 

7.01 The economic justification of most development projects rests 
on a comparison of the quantifiable economic benefits with costs. 
However, for sewer improvement projects, the primary benefits include 
medical and hospitalization cost 8avings attributable to reduced water 
related infectio~ and improved hygiene as a result of i~proved sewage 
and waste disposal. Similarly, there are consequential gains in 
productive man-days. As is typically the case for such projects, 
statistics do not exist that would permit a quantification of these 
benefits for this project. In addition, since customers are not 
charged for sewage services in Egypt, actual payments can not be used 
as an indicator of the value of these benefits. 

7.02 Further justification can be developed based on the fact that 
tourism is one of Egypt's major sources of revenue, and Cairo is the 
gateway to Egypt. lhe current situation involving sewage ponded in 
certain street~ if allowed to worse~ will have a severe effect on 
Cairo's ability to serve as a tourist focal point. Establisl~ent of 
lost revenues caused by Cairo being undesirable for tourism is 
difficult to quantify, howeve~ the luss could be significant. Cairo 
needs a good utilities infrastructure in order to maintain and, 
certainly to expand, its ability to host tourists. A sound sewerage 
system along with a sound water system are the two most basic components. 
lfforts are now underway to improve acd expand the water system. 
Similar efforts with the sewelage system are also needed to avoid a 
steadily worsening situation which will occur as a result of added 
water supply and increasing population. 

B. Least Cost Analysis 

7.03 This project will rehabilitate and expand the existing sewerage 
system. In additio~a training program will develop p~rsonnel to 
operate the existing and expanded sewerage facilities in the most 
efficient manner possible, thus lessening operatic·n and maintenance 
costs. The methodr to be used in carrying out these activities are 
technically the least cost method available. Given the inappropriate­
ness of carrying out a standard economic project assessmeut, as 
discussed above, the justification for individual project activities 
is based on these least cost assessments. 
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VIII. SOCIAL ANALYSIS 

A. General --
8.01 Egypt's health and sanitation problems are among the worst 
in the Middle East. Of the ten gre,atest causes of death in Egypt, 
fiv~ including the greatest killer, infantile diarrhea, are wat~r­
borne. Improvement in water supply and sewerage would virtually 
eradicate at least three of the diseases. 

1970 
1971 
1972 
1973 
1974 

TABLE 8-1 

ENTERIC DISEASE RATES IN CAIRO 

(1970-74 inclusive) 

TyPhOid & Paratyphoid In.fectious Hepatitis 

4,367 
5,840 
5,531 
5,857 
6,332 (112/100,000) 

Population mid 1974 - 5,640,000 

3202 
2779 
2856 
2454 
2836 (50/100,000) 

* Believed to be sever21y under-reported 

Dysentry* 

24 
32 
27 
38 
27 (.5/100,000) 

Source: Ministry of Health, General Department of Statistics and 
Eval ua t i.on 

8.02 The current conditions of sewage ponding in the streets of 
some of the most c~o~ded distri~ts of Cairo (over 1200 persons per 
hectar~) can only predict even higher incidence of the above diseases. 
The populatior. of Cairo in 1977 was approaching 8 million. If the 
current sewage conditions are not corrected, the problems of enteric 
and other diseases will reach catastrophic proportions within a short 
time. The potential for a major outbreak of serious disease is ever­
present in Cairo and increasing daily. 

8.03 This project can improve and certainly halt worsening of these 
conditions by elimination of wastewater from the streets. The later 
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phases of the Project will provide adequate treatment for the waste­
waters prior to discharge to canals and drains. The current condition 
of these canals and drains is deplorable. Although these water courses 
do not pass through highly populous areas, they d~ nevertheles~ pass 
through numerous small villages and towns which draw water from them. 
Such conditions can only lead to serious public health problems beyond 
the limits of Cairo. 

8.04 All of the west bank flow, which is given inadequate treat-
ment due to the poor operation of the Zeneim Treatment Plant, is 
discharged into the Rosetta Branch of the River Nile which i turn is 
the source of water supply for the city of Alexandria. 

B. Target Group 

8.05 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 d.ecade or two to consider 
urban dweller~ no matter how poo~ to be somehow better off than their 
rural counterparts. In most developing countries this concept may be 
valid. In Egypt, however, a spe~ial 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. Even with this system in place, however, the prosperity of 
urban areas has declined relative to the rural areas. 

8.06 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 progra~s carried out over the previous years. 

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

8.08 The most immediate impact of this project will be on the type 
of people de~cribed above. The current sewage ponding problems are 
occuring in their district~ not the relatively affluent districts. 
This project will prevent expansion of ponding into other areas not 
yet a£fecte6, but surely on the verge of becoming affected. 
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8.09 There is no question that the long term effects of this 
project and the induced cultural changes will have significant impact. 
The changes in the standard of living may bring about substantial 
changes in community cohesion and life styles. The project will help 
improve Cairo to fullfill its role as capital of Egypt and one of the 
most important cities in the A~dU World. 
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IX. IMPLEMENTATION 

A. Contracting Procedures 

1. fonsu1ting Engineer 

9.01 The selection of the U.S. consulting engineering firm 
commenced on March 29, 1978 with a notice in the Commerce Business 
D~i1y requesting interested firms to submit prequalification 
material to GOSSD for the project as described in Section III. 
Five firms (actually each was either a joint venture or a 
consortium of U.S. firms) were short-listed and Request for 
Proposals sent to e~ch on June 1, 1978. Technical proposals were 
received on August 1,1978. On September 11,1978 each firm was 
informed of the requirement to associate with Taylor-Binnie for 
the full engineering services and were given until September 25, 
1978 to amend/revise its proposal. Selection of the U.S. firm 
is expected to be completed by GOSSD, on October 15, 1978. A 
slightly amended scope of work is now being prepared by USAID/ 
Cairo, ODM and GOSSD,and will be given ~ the selected U.S. firm 
and Taylor-Binnie. The firms will then be given 30 days to 
submit a cost proposal and an implementation plan, including a 
delineation of work between the U.S. and U.K. Contract negotiations 
will commence on December 1, 1978 and should be completed by 
December 21, 1978. The firm will commence work on January 15,1978. 

2. Equipment and Materials 

9.02 Procurement of ~11 goods and materials financed by A.I.D. 
will be of U.S. source and origin. Procurement procedures will 
be in accordance with Handbook 11, Host Country Contracting. 

B. Schedule 

9.03 Upon mobilization by the consulting engineer, work on the 
repair and rehabilitation of the existing system and the reviewl 
study of the Taylor-Binnie Master Plan will commence simultaneously. 
The training element will commence approximately three months after 
mobilization and will continue for approximately 15 months. 

9.04 Repair and rehabilitation work will be completed within 
24 months. The review/study of the Taylor-Binnie Master Plan will 
be completed in nine months. 
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9.05 A detailed CPM/PERT Schedule showing the interrelationship 
of each task, ~tc. is contained in the project file. 

C. Control an'j Monitpring Measures 

9.06 A Superv'lsory CC'l1111ittee consisting of the Chairman of 
GOSSD, a membt.'r from USAIC, and a member from OOM will be established. 
Their function will be to review all major activities and to decide 
major ~roject issues. GaSSO will form a permanent full-time project 
committee with responsibility to make day-to-day project decisions. 

9.07 The consulting engineer will prepare monthly, quarterly, 
and special reports Hhich will be provided to USAID and ODM. USAID 
monitoring will be performed by a sanitary engineer and a Capital 
Development Officer. 

D. Terminal Dates 

9.08 The terminal date for meeting conditions precedent to 
disbursement will be December 31, 1978, approximately 90 days from 
the execution of the Grant Agreement. The Terminal Date for 
request i ng 1 etters of cormi tment wi 11 be June 30, 1980. The Proj ect 
Assistance completion date will be December 31.1980. The Terminal 
disbursement date will bt~ Septemoer 30, B8l. 
E. Evaluation 

9.09 The primary purpose of the project is to rehabilitate the 
existing Greater Cairo Sewerage System. On this primary purpose, 
project evaluation will be made at the end of each year. Through 
our present involvement in the Cairo Sewer Cleaning Program, adequate 
benchmarks exist on the capacity of flows through the existing 
system. Evaluation, therefore, will f~~us on how much additional 
capacity is being handled by the re:lovated syst~m; and whether that 
increased capacity was achieved through capital or technical 
assistance inputs. 

9.10 The project will also define, with precision the Taylor-
Binnie master plan. Interim and final reports will be prepared by 
the consulting engineer, and said reports will be evaluated by the 
project cOlTlTlittee consisting l:lf personnel of GOSSD, OOM, and A.I.O. 
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X. RECOMMENDATION, CONDITIONS, 
AND COVENANTS 

10.01 Subject to the conditions and covenants listed below, we 
recommend that a grant of $25.0 million be authorized to the 
Government of Egypt (GOE) for the Cairo Sewerage Project described 
in the Project Paper. We are further recolTlTlp.nding that the GOE 
be allowed to pass on these funds as a grant to the General 
Organizatinn for Sewerage and Sanitary Drainage (GOSSD) prima~ily 
because at this time GOSSD receives no revenue for the service 
it provides. The GOE has stated that it plans to rationalize 
tariffs. At this time, all indications are that it will 
substantially increase water rates and include in the water rates, 
a charge for sewerage. Industrial firms will probably be bi1led 
for wastewater seperately. depending on the nature of the 
disposal waste. We, therefore, believe it prudent to await the 
results of the Management and Tariff Study prior to discussing 
with the Government the tariff problem. Action taken without 
adequate knowledge, and considering the whole sector problem, 
could be counterproductive, since some tariffs will need to be 
pr'ogressive, other regressive, and some nominal, if at all. We 
are, however, including a covenan~ which requires the Government 
to discuss with A.I.D. the recommendations resulting from the 
study and, as previously mentioned, we will include specific 
conditions and covenants in the agreement for the expansion of 
the sewerage system, which we plan to jointly fund with the Britisn 
Government. 

B. Conditions Precedent to Disbursement 

10.02 Conditions Precedent to Disbursement of the grant funds 
(CPs) will be segregated into three categories, one of a general 
nature, one for all disbursements other than for the engineering 
consultan~ and the third specific to each rehabilitation activity. 
The segregation int~ categories will allow the individual rehabilitation 
activities to proceed at their own pace, while still retaining 
control of un-subobligated funds. 

1. Conditions Precedent to First Disbursement of Grant Funds 

Prior to the first disbursement under the Grant, or to 
the issuance by A.I.D. of documentation pursuant to which 
disbursement will be made, the Grantee will, except as the 
Parties may otherwise agree in writing, furnish A.I.D. in 
farm and substance sat;sfac:~ry to A.I.D.: 
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• (a) A statement of the names of the persons 
holding or acting in the offic!s of the 
Grantee specified in the Grant Agreement, and 
of any additional representatives, together 
with a ~pe(imen signature of each perscn 
specified in such a statement. 

• (b) An executed contract acceptable to A.I.D. 
for the engineering consulting services for 
the Project with a firm acceptable to A.I.D. 

• (c) A copy of the Grant Agreement for the Project 
executed between the United Kingdom Ministry 
of Overseas Development ("OOM") and the Grantee, 
together with evidence that the conditions to 
effectiveness of such Grant Agreement have 
been met. 

(d) Evidence of the establishment of a Project 
Steering Committee with membership of GOSSD, 
ODM and USAIO. 

(e) Topcgraphicai maps of Cairo at a scale of 
1.5000 with one meter contours, based on the 
aerial photographs taken by the Societe 
Nouvelle Francaise de Stcrotopographic and the 
Institut Francais Geographique National. 

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

2. Additional Condition Precedent 

Prior to the first disbursement under the Grant, or to the 
issuance by A.I.O. of documentation pursuant to which disbursement 
will be made for any purpose other than to finance the engineering 
consultant services referred to in Section 10.02.1, the Grantee 
will, except as the Partie~ may otherwise agree in writing, 
furnish to A.I.D. in form and substance satisfactory to A.I.D. 
evidence that GOSSO has assembled and catalogued all a~ built 
drawings. 

3. Additional Condition Frecedent--Disbursement of Grant Funds 
for Commodities or Services for Rehabilitation Activities 

* Prior to any disbursement under the Grant, or to the 
issuance by A.I.O. of documentation pursuant to which 
disbursement will be made, for commodities or services for a 
specific rehabilitation activity, the Grantee will, except as 

* CPs and Covenants to be included in the authorization are 
marked with an asterisk. 
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the Parties may otherwise agree in writing, furnish to 
A.I.D., in form and substance satisfactory to A.I.D.,a 
detailed facility rehabilitation plan for such activity. 

C. Covenants 

10.03 The Grant Agreement will contain A.I.D. Standard 
Covenants. In addition, the following covenants will be 
included: 

(a) The Grantee agrees to pro\"ide or cause to be provided 
for the Project all funds, in addition to the Grant, 
and all other resources r:;~quired to carry out the 
Project effectively and in a timely manner. 

(b) Continuing Consultation 

The Parties will cooperate to assure that the 
purpose of this Agreement will be accompli_hed. 
To this end, the Parties shall from time to time, 
at the request of any party, exchange views on the 
progress of the Project, the performance of any 
consultants, contractors or suppliers engaged on 
the Project, and other matters relatin& to the 
Project. The Grantee and GOSSD shall specifically. 
review and discuss with A.I.D. the recommendations 
of the management and tariff consultant under 
contract with the former Ministry of Housing and 
Reconstruction and'shall implement those recommendations 
agreed to after such discussions. 

*CPs and Covenants to be included in the authorization are marked 
w1th an asterisk. 
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1. ,~co. 'JnnUlm:l!!r'!<!; ~AA Sec. 653 (b) 

z. 

3. 

.1. 

(a) Describe now Committees on A?propria­
tions of Senate ~nd Heuse have been or 
wi n ~e r.otifie: :oncerninc; t.'. p~jec:-; 
(b) is assistance within (Operational 
Year 3ud;et) country or international 
oraani:ation a~location re?orted to 
Congress (or no: mar! than $1 million 
over tnat figure plus j:~)? 

F'.'-A Sec. 611 (a)( 11. Pr';or to obl ;gation in excess of S.CQ,CC0, will there be (a) 
engireering, financiil, a~o other ~lans 
necessary :0 carry out the assis~anc! and 
(b) a reasonably ~i~ estimate of the 
cost ~o the ~,S, of t,e assistance? 

~~ Sec. 611(a)(Z), if further iegis­
latlve aC:1on is recuired within recipient 
countr"j', .. hat is basis for reasonable 
!X~ec~a:ion ~~at such action will be 
compieted in t~~~ to ~ermit orderly 
ac:omoi isl~f!rlt cf plJr::ose of the assis­
~anc!? 

e,u Se':.;lilb); ~oo. S~. 101. If for 
wate~ =-1" '~a:ar-"eia:~ :anc resource 
conS:;""'Jc":icn, nas project ~et t!"le stan­
dar:s ano ::r.;teria ~s :ler~er.orandum of 
:r.e ?resident Cited Se;:lt. 5. 1~73 
(r~p1ac!s ~~r!nd~ of ~~Y 15, 1962; 
see r!d. ~~ister, '/01 38, ~. :74, Part 
II!, SePt. 10, i973)? 

:!,A 5e:. 5i' I:). .~ oro.;!c: is C!;lit31 
!Ss~st3nce ',e.g., C:;) s:l"""Jc:~on:, and all 
'J. S. :ass: s tlnc! ~or t,.i 11 exceed 
Sl ~j;iicr:, ·,as "!iss on ::ri~o:tcr ::ert~fied 
~~e :~u~:ry'3 :acaci ~tJ !f~!c:ively :: 
~~~nta~n !n: u~~l~ze :~e ~r~jet!? 

(a) An Advice of' Program Change w'as 
submitted for this project on Mal-ch 17, 
1978. 

(0) The i.ntemed obligation is within the 
level of tunds appropriated for Egypt tor 
ma. 

(a) Yes. 

(b) Yes. 

No further legialat1ve ac~ion is necessar,r 
to 1mp1eme~~ the project other than usual 
rati!'1cation of the AgreeJl\ellt b1 the 
Peoples' As a embly'. 

Yes. 

Yes. See Annex D. 
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s. ;:;.;.. S'C. ZOg. c~9. Is !,rojec": sus~egt l b'e 
of .JCeCI.I":,cn IS ;)a,..~ of rtgion.' o.r mul ti­
'.~eral project? If 50 ~ny is ,rojec: not 
SO executed? In~ormation and eonel~s10n · 
~nether aSSistance wi" enc~urage . 
rt9~cn.' dlvelooment or09rams. If 
.ssistanee is for newly indeoendent 
country, is it furnished :hrou9n culti-
1a Urll · 0~1"1 tlt1on1 or "lIns to the : . 
~ximum extent appropriate? 

7. FAA S,c. SOl( a)' 'and S~C. lOl f) for 
atve oomen! oans. nTormatlon anc 
c~nelus,ons wnetner projeet will encourl~e 
efforts of the country to: (a) incrtas. 
tht flow of international trade; (b) ~05-
t!P' private initiative ~~d comoe tion; 
(c) tncourage development .nd ~:i of 
cooperativts, crtdit unions, and savings 
and 104" associations; (d) disc~urage 
monopo i is t 1 c ,rac~ ~ ces i (e) improve 
t.chn~cal efficiency of industry, Igr1. 
:ult~re and commerc.; and (f) strength.n 
free lacor unions. 

s. ;:f-A Sec. 601 (b). Information and con­
:1us10n on now project will encourage 
U.S. private trade Ind investment abrOle 
and encoura;. private U.S. ~Irticipation 
in fortign assistanc. pro9rams (in:luding 
use of private trade channels and tn. 
services of U.S. private enterprise). 

9. F.~ Sec. 612(b); Sec. 630(h). Describe 
!t!!PS taKen to assure that, to 'the 
maximum extent possible, the country is 
contributing local currencies to mett 
the cost of contrac!ual and other 
services, and fort,i;n Cl.lrrenc1ts own..:! 

10. 

oy !he U.S. are utilized :0 mett t.~e cost 
of contractual and ot~er services. 

r .:,;" See. 612(d). Oces the U.S. own 1.)C CesS 
fOl"!19n currtncy and, if so, what !r)'(~ n9'" 
men:s ~ave betn ~ade for its release? 

1. Cevelooment Ass is:ance Project Criteria 

I. FAA Sec. 102(:): See. 111: See. 2914. 
~t!nt '!o · .. nlen !c:,v,ty W1 j j 1, 11 er'i'ec­
t~vely ~"volve the poor fn development, 
:y !X:!nd;n~ acc!ss to ec:no"y at local 
~ eyel. increasing lacor-intens;v! oro­
d~c~;on, s:reacino ~nv!s~T.ent cu~ fro~ 
c i -;~s :0 Sma i i :owns 3nc "'Jra 1 a~t!s; 
! '1a :~' n! ~ ::l d!v, i ~: :oco!r!:~y!s. 
!S::l!c':i : y 01 :!cnniCll 55s ;st!nc!, :: 
!5S ~ H ... ..:rai ana 'Jr"an :loor :0 he;, 
::"l ems ! i '/!S ~Wlr: :!t'!!r : ~:!. lna 0 t;'er­
'",is! !nc::u:"'!ee eemoc:"!::.: :lr~va;! and 
1 ee! ~ ;Ov!~"~.ena ~ 'nst i i!:J t i ons? 

3. A~a. C 

Proj;ect 1. · being implemented aa part ot 
a DII1lt1-1ateral etfort- vith the U.J. 

EQpt is not a nev~ iMepement count17. 

'!'lie project proT.1des wastewater aemc. 
to areas not s~ or lnadaquateJ.T served. 
It 1W1ll not have anr s1gn1t1cant 1mpact 012 
items Ca) through (t). 

All A.I.D. proceeds will be used tor 
serrlces, equipment and materials or u.s. 
sour e, origin, am nat1onal1't7. 

The agreement will so provide, in the event 
such turlds become available. See 10. belove 

No U.3.-owned t"oreiiD is available tor 
al~as. tor this ~project. 
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b. F,:';' St~. ~~3. ~C3~, '04, ~03, ~OC. 
107. :5 asSl5:ar:e we,ng r.'.~' ivalliO!I: 
rr;iC:lwce "r.:J l;:p11:.s;,I, :Jaragrlpn 
t.c.,a, C, I::. -- ~ni~~ :orrlspon~s to 
iGu'r~t Of 1u~d5 'JSlC. I~ :no~. tn.n one 
fun/! 50u~:e is 'JStC fe,. ~rojlCt, inc:lude 
rel.v!n! oara~r,ph fe,. la;~ fund SOUrcl.] 

(i) C'o~J fer agric:ul':url, ~r.l develop-
~~nt or nutrition; if so, I~t.nt to 
wnich activi:y is S~~1fically 
=esi9r..~ to 1nc:rIIS. prOQuct1vity 
an~ 1n:ome of rU~ll peori [lOlA) 
f~ fe~ agriculturll rts.lr:h, is 
full t~:oun,: tak.n of netGs of small 
hl"":!llrs; 

(2) (104) for peoulat1on pl,nn1ng or 
nealt~ i if sc, extent to which 
Ic::ivi!y e~tlnds IQw-c:ost, integrlr.ea 
aelivery sySt~~ to provide health 
an~' family pllnnina serv;cts, 
.5 tefally ~ rural areas ana ::Ioor. 

(3) C' =J f:r educ:ation, public: acm1n­
is_ a:1on, or human resources 
deve'o~mtnti if so, extent to Which 
ac::ivity strlngthens non10rmal 
educ:ation, ~aKes formal .aueltion 
merl rellvant, espe~1'lly for rural 
~amf1ies and \Irban ,oor, or 
Stre~9thtns management c:apability 
of institutions enlbl;n9 the poor to 
~lrtic1pate in de',elQPl!!tnt; 

(4) [106J for techn;cal assis:.nc:e, 
ehe~gy. research, reconstruction, 
Ind sele:t!<l .:Ie·,.lopnlent proDlemsi 
if set extent ac:tivity is: 

(4 , technical :ooee~!~ion and develeo­
ment, eS;lacialiy '~itn U.S. privati 
anc voluntary, or regional and inter­
n~t~onai aevelcpmer.:, organizations. 

(c) reStarch into. and evaluation of. 
ec:onom1c :evelocment ~rOC!Sses and 
uchniaues; 

(0) ~~~nst~~c:~on af:!~ natural or 
manmade ~isasteri 

(e; ~::l" s:,e,:iai deveioemen: ,r::lclem, 
anc :0 e~a: l e :~oe~ ~:;1i:!t'on of 
!!r1~!r :J .S. ~r:~~!5:r-.:e!:Jr!t ft:., 
us: stallce; 

i Z) ~:r :r-:crlM :-:= :J1"':,sn de".iocme!!:, 
•. -...... , :-s·· '... i.,--ns' • • 5.: • . • 1 , / )..... . . •• or· ._ . IV. 

!n:!r:,.~s!s. ~ar~e:~n~ 5yS:!~S. 5r.d 
f~n!r.c~!; :r ::~er i "s~~~:ions :0 
~ei: ~r:ar. :co,. :a~~ ~ c~:a:! i" 
~:nom;c !nd 3::i! i ~!veIQcmen:. 

3: 11 

Not applicable 
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(5) [107) oy gran!s 'or coordinatld 
priva:e .f~or~ :a develop Ind 
disseminate in!trmtdiat. technologies 
!~prcpriatl for dfv"opin~ countri.s. 

c. FfaA Sf':. 110 .)- Stc. 2lj! e). Is the 
rtCiplent country w1 1ng to :ontribut. 
funds to the project, and in what mlnner 
nls or will it provia. assuranclS that it 
will p~ovide at l.ast 25: of the costs of 
the prq,gram, proj.~t. or activity wi'th 
resp.ct} to which the assistance is to b. 
'urni ~ Med (or nls t~. latt.r cost-shlr1n9 
recuir\1ent been wa 1ved for a -rtlatively 
1 eut-dev.l oped" eo ntry)? 

d. FA). Sac. nO(~). Will grant cap1ul 
!ssistar.ct ' ~e Qlsoursed for ~rojec! over 
more than Ylars? If so, has ju~t1f1-
cat10n s~tisfactory to Congress be.·n mad., 
Ind .f~or~s for othtr f1nancing? 

t. F#-i<. .~. 2~7; Sec. 113. Extent to 
whiei'ffi S!anc:. ~~ltc:~ appropriate 
em~~,.sijl ~ n~ (l) encouraging development 
of d~ccr~tic. economic, polftical. and 
social ins:1:ut10nsi (2) self-help 1n 
ITIHt1n9 the country's food netds. (3) 
improving avaiiability of trained worker­
power in the country; (4) programs 
desi;ned to meet the country's he.lth 
nt.ds~ (5) other important areas of 
~onomic, political. and social d.velop­
~ent, including industry; free laoor 
unions. cooperatives. and Voluntary 
~gencies; transportation and cormunica. 
tion; pla~ning and public aeministrationi 
ur~an develoament, and modernization of 
existin laws; or (6) int!9rati ng women 
1nto ~he re~ipi!n: country's it i9nal 
!zonomy. 

f. F~A Sf:. ,al(~). O.scrib. extent to 
~hicn or~cram ree~Qnizts the oartieular 
"e!Cs t ' :esires t and caoacit1e! of the 
peo~ie of t~e countr]; uti'izes the 
countr', '5 ' intellectual resour:es to 
enc:urice 1~stitutional dev,'ocmenti 
and suocor!s civic education and :rainin9 
1n ski11s reauired for .ffe~t1v! cart1ci­
oation in governmental and ::Io11t1:11 
pr~cesses !lsant~al ~ s.lf-government. 
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g. FA:' Sec. 201(0 )( 2) - ( ') and - Iel i Sec. 
2':)1( ,\; Sac. ,ti {a H,1 )-, 3! anc: -tal. OOtS 
; :'It At t 1 \I j:y ;, vt "euenab i t prOIl" Sf of 
contribut~n~ :0 tht development: of 
eccn~ic resources. or, to tne incr.ase of 
produc!ivt capacities and self-sus:aining 
economic growth; or ~f educational or 
otntr institutions directed to~rd ~ocial 
~r09ress? Is it rtl.:ed to and consis­
tent with oth.r dtv.lo~nt activities. 
and will it contri bute to rtalizable 
10ng-range objectives? ~d do.s project 

. /. paper provide info~tion and conclusion 
on In activity's economic and technical 
soundness? 

h. FAA See. 201(b)(6)j Sec ) z"(a)~5), (6). 
Informatl0n !nc ,onc1USlon on ~oss, It 
effeets of :he assistance on \ .5. economy. 
with specil l ref,renCI to Ir IS of sub­
stantial 'abor sur,lus. and ext.nt to 
which U.S. commodities and as~is:anc. 
art furnished in I manner consist.n~ with 
improving or sa~e9ulrdin9 the U.S. balanc •• 
of-paymentS pos tion. 

2. Oev!looment .".ssistane! Proi!et Criteria 

'-' 
cg,ans only) ji 

I. FAA Sec. 20"b)(1~. Information 
and conciuslon on ava lability of financ­
iQ9 fro~ other fret-world sourees, 
inciuding private sourc!s '",ithin U.S. 

b. F.V. Sec. 201(b' 2" 2'Ji~. Infor­
mation ana ,onc us,on on T!:.pacfty of 
the count~J :0 repay ~~e loan, including 
reasonableness of repa~ent ~rospects. 
and (2) reasonableness and leqality 
(unaer laws of country and u.S.) of 
lending and reiending :e~~ ~f the loan. 

c. FAA S~. Z"j(!). If loa" is :'lot 
made pursuant to a multilateral pian. 
and the amount of the loan e~ceeds 
S100.000. nlS country submitted to AID 
an a~clication for suc~ funds together 
~itn assurances to indicat! that funds 
· .. ;11 be used in an teonol!!iealiy and 
tecnniC11'y sound ~~nner? 

d. 'f A). Sl!c. ,~, I~ ) . ~es ,rojeet :la 4!" 

~es:!" i be now :r~ j ~: .,.,i ~ , ~r,mc:! the \ 
CQUn:!"1 ' S economic ~!v! J o~en~ ~k i "9 
; n t; ac::::un t Ule :our.t!":t ' s ,'1uman InC: 
~:!r ~ ! ~ ,.!S~ur:!s r!euir,~ents and 
r, i a: ~ ons i'l iQ ~e':ll!'~ 'Jl '!~mate ccjec:i itS 
=f the :roj!et and :ver1l: economic 
:leve!o:me"r:? -, 

, iii 
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t. F~A See. Z~2 { .). To~l a~nt of 
monty yncer I oar{ wn1c!l 11 ~~01"~ d'irt'=~~Y 
ta pr~'/1t1 tn~trcrise, h ;O; ~9 to 
t fttl~tdiatt credit i nstitutions Or 
o~'.r borr~w.rs f,qr USt =y privati 
e"t.r~r;se , is being ~sed to f nl~CI 
imoorts f~ pr; ~ltl sourCIS. ~ is 
othtrwise e.1ng ~stC to finane. procurt· 
m.nts f,.~m private soul'elS 7 

1. FAA Sec. 620( d). If ISS i stJ"~. is 
for any prOQuc:t,vt ~~ttrprist ~D~ ~h will 
comotte in tht U.S. with U.S , entlrprise, 
is th.r, an aarlement by tht rte~pi.nt 
country to cr:iven t IX;lort to ~h. U. S. 91 
tnr.lrt ~;,an Z.O~ Of tne Interprfse's • .,,,ual 
produc~10n ~ur1ng th' lif. 01 tht 1~~1 

3. ~~"!~~ C,.iter ; . Solely for Steurfty 
Suooort ,nc As~,st.nc. 

FAA S~. 531. Hqw w~ l' this assistanct 
suppo,.t promotl eeonom1c: or poltt1ca} 
stability? 

4. AdditiQ~a' Criteria for All1anee for 
Pl"ool"ess 

(Nott: Al11.nc, for Progress projects 
should !dd :it. following two ftems to I 
proj IC~ chtt~ 1 is t.] 

I. FAA SK i 251{b){1), ", (8). Ooe, 
ass1s~anc! taKe 'n ~~ account princ1~1es 
bf the Act of B090tt and the Charter of 
Punta del ~te; and, to whit ,xt.nt will 
tne Ictiv1 t v eont~ bute to th' eeono~ic 
or po l it ical fntegrat10n of Latin 
America? 

b. FAA See. 251(:)(8>; 25' ( ~ ). For. 
1Q.ns. nas there ou~ Uk, 1l'1to Iceou,Q t 
the .ffor~ :road. ~y I'tCi0'1'" t nation t'Q 
I'!pat~ i ate cap ftal ~~vtste4 i n other 
cQuntr ~ es ~Y t~e1r own e1 Hz~n'? Is 
loa,n eonS ls ten: wi:", the findi ngs Ind 
1'1e=~n~tions of tnt Inter-American 
Commit~.t for tne Alliance for Progress 
(I\tOW "C!?CUS, " e..,. Per.nanent uICllt;Vt 
CQmm1:tet, of t~e CAS) in its an~ual 
review of nat ' ona~ development activities? 

This project provide. vastewater .3ewa,. 
serrtce to areas MW 'not serVed. or 
inadaquate17 served. Much ot the area is 
QCe1lpied by' the urban poor. Conseque.ntq. 
thel PI'Oject will improv. the qual1t7 Qt 
lit. m1 pl"OJII)te econoll1a md political 
stab1li t7 in the City'. 

Hot applicable. 

-' i 
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I. FA). Sec, 691. Are tn,,.. I",'",_"ts tt' 
perm'~ U.S. ~mal' ~us1n'ls ~ ~tr~·: 1 0't' 
tQuitlbl~ in the furn1shin9 ~f goOdS I~ 
sfryiclS f1nlncld? 

Z. FAA Sec. 604(,). ~fl1 111 co..adity 
procurement flnlncld bt f~ tftt U.S. 

.. UClat II otnt,...1" dltlf'!lt1nld Cly tIl. 
Presidlnt or ~nal" 411191t10n from ni~7 

3. ···FAA See:" 604.(CU.....Jf tnt coooirating 
ccuntry Q lSCrtm1natu"'9& 1 nit , U.S. . 
mar1nt 1nsurlnCI ~mpan1esl will l~tC. 
IIltnt requ1,.. tnlt marin. insurance CI, 
pllcld in tft. U.S. on commodities 
financld? 

- ..... ," 
~~_ . 4. F~ ~ee, 504(t'. If offsnore procure­

ment of 19r1c~ltural COlmGd1ty or 
product 11 to 01 f1nln:td. is tnlr • 
Qrov 1 S 1 on Igl1 ns t sucn procUt'lIIt_n; liIlien 
~~I domestic: prici of such ~mmod1ty is 
llss ~'In ~lr1ty7 

.. ' --, ' .. . ~ 
.t&,0 
".~ .. ' ..... 5 
1~' :~. . • 

F~ Sec:. 508(1). Will U.S. Govlrnm.nt 
UCISI p.r~onll proPlrty 01 utilized 
wnlrlvlr pract1C:lcl. 1n litu of tnl 

'''' ... -- . 

proc::ureMnt of n.. 1 tllDS? 

5. ""'A See. ~1(bL (I) Comol l lnci witt! 
~'rtmlnt ~'I; It leiS; 50 ~.r CI"tU. 
of ~I iross :=nn191 of c=r.:noa1t1tS 
(c:mauttc slolrltlly far ~ry ~ulk 
c3,.,.i ers I dry :& "9:) 11 n • .., • and ~ "lttrs \ 
f i "Inced s1I,11 01 trlnspcl"'tlC on :lr i '.' au .' 
9~td U.S •• fll9 C=mst~;.1 vlssel, :0 tn? 
ell tint tnlt sucll vessels Irt I'll f1at)l. 
11: fa f r Ind ~tuo ,·.,l) j . n1:IS, 

FAA Sec:. 521. If ~1~njCll Iss1stan,. 
Is ~'nlnclQ=:- will SUCft ISl1s~nc:! "10 ~,-. 
n1Snc ':0 t~1 ':'1.11 i IS "! u~."t ~"IC:': ; ' ,''': t 
IS ~aods Ind ~.ssionl~ '~d ~t~I" 
ser,; CIS frail :al" ~ vita el\tt,,~r1 Sf on I 
contrlC: ~uh1 :f r.:'!1 ,,!; .. . ,~ •• ~!, -:r 
:ltnt~ ~!aeN 1 !qe,nc1 a! • \ ' i b. u:i " , lid, 

\ .-
.. _ .. \.....r ~ !.: .~ I 

/ ' 

-_._,:,!_ . ---~ 
.'--. -'-.--'= 

.... 0. "1 . . , ... !C(3)·1 
. I .,.,:.: .... -. 

. : "' . .. 

' .. 
- . ,' . 

Procuraau1: of iOoc1s mci se1'T1cu .hall 
be pursuaut to establ!.sheci AID n;W.&d.o~ . 

Y ••• 

res. 

",, ' .. 
-
'-

.' 

Cous1aeratiau will be giveu to the u.se 
of excess ~per~ ~er. puc ::!.cal. 

. . ... w, 1.1 ~ . . . . 

Yes . I'... -fa' f ." , . 

. . 
t.c~21ical .u.~':auc:. ~ be i'r~~ed. :0 
the !ul.las~ ex:eut p'I:'acticabla f=om' 
privat. bu.s~ess or a couC'ac:: basi.s •. 
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art · tney particularly suitlele, not 
COmplt;:;"', witn pri ';ate e"te"or"!! . 
and made ,vallael ,_ wi tnout uncue inter­
ference with domlst1: programs? 

International Air ~r~nsoort. Fa~r 
ComDetitlv~ Pr!ctlclS Act, 1974 

1 f air tr~f1S0or':1t1 on of persons :l!" 
'.: : .:-: :"" property is f1"a(lcltd on grant Casis, w111 
" . of' .. "", pro~1s;on be !lliCle tnAt U.S.-flag cl"'1~s 

-.~·: ~,~r·· will be ut1lized to till extent such 
. "..1'4:. • . ' service 1s avaOable? 

: .. 1"~~~~ :. . . . 
:~: ~~.c;onstNctjOn . :.~ ." 

-:'.':' ~ ·!-. · 1. FAA Se~. 601 dL If a capital (e.g., 
~ 'F': ""-''-~~''' · constr".IC:10n project. are engineering 
, ~., ':~C:J~!i and profession.l services of U.S. finns 
, . ~ ~ ~:'':':.. and their Iff1111tl5 to be used to : :Ie 
~~~jr." III&ximum utent COnsistent with the 
", 'i. f~-:'~ :" : national 1nterllt7 . 4' . . ~~ ,l.d:. . 
:' ' . 7-"':-:0.:':. 
: :'2~~}, FAA Sec. §1Hc)' If ~ntrlcts for 
~"; r,::'.i.i": '" ,onstr".Ic,,~on art to be financed, w111 
, .. , .. ,~ • they bt lit on'~~t.1tivl basis to 

:. ).":.;..~r ~ rnu;mul1l extant practicable? -. 
-: ';f ~~:;f. ' .• 

:: .~ :: :tt~3. ;" UA See. 520(k). , If for constl'\lction 
":~f ~,;~': at proCluct1vt Intarpr1S1, will 199r19a':' 
. ' ;' t, ''.;C-:' value of IssistlnCI 0;0 !It furn1shed !)1 

.... ~ ,.-'.' tilt U.S. not exCeed $100 m1111on? 
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A.I.D. GRANT 263-0091 

PROJECT AUTHORIZATION 
AND REQUEST FOR ALLOTMENT OF FUNDS 

PART II 

Name of Country: Arab Republic 
of Egypt 

Name of Project: Cairo Sewerage 

Number of Project: 263-0091 

Pursuant to Part II, Chapter 4, Section 532 of the Foreign 
Assistance Act of 1961, as amended, I hereby authorize a Grant to the 
Arab Republic of Egypt (the "Cooperating Country") of not to exceed 
Twenty-Five Million United States Dollars ($25,000,000), (the "Authorized 
Amount") to help in financing certain foreign exchange costs of goods and 
services required for the project as described in the following paragraph. 

The project consists of assistance to the Government of the Arab 
Republic of Egypt to repair and to plan the expansion of Cairo's waste­
water collection and disposal syste~. The project is divided into the 
following three elements: 

1. Rehabilitation, repair and minor modification of the existing 
trunk Se\l/erS, collectors and pump stations to enable the existing convey­
ance systl.m to be operated at full capacity. 

2. Review of the conclusions drawn in the Master Plan and develop 
a staged program for implementing the Master Plan. 

3. Training of technical personnel of the General Organization 
for Sewage and Sanitary Drainage (GOSSD) so that the rehabilitated and 
expanded system can be operat~d effectively. 

The entire amount of the A.I.D. financing herein authorized for the 
project will be obligated when the Project Agreement is execijted. 

I hereby authorize the initiation of negotiation and execution of 
the Project Agreement by the officer to whom such authority has been dele­
gated in accordance with A.I.D. regulations and Delegations of Authority 
subject to the following essential terms and covenants and major conditions, 
together with such other terms and conditions as A.I.D. may deem appropriate: 
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a. Source and Origin of Goods and Services 
. 

ANNEX C 
2 ot :3 

Goods and services financed by A.I.D. under the project shall 
have their source, origin and nationality in the United States except as 
A.I.D. may otherwise agree in writing. 

b. Conditions Precede~t to Initial Disbursement of Grant Funds -
Prior to the first disbursement under the Grant, or to the 

issuance by A.I.D. of documentation pursuant to which disbursement will 
be made, the Grantee will, except as the Parties may otherwise agree 1n 
writing, furnish A.I.D. in form and substance satisfactory to A.I.D.: 

(1) A statement of the names of the persons holding or acting 
in the offices of the Grdntee specified in the Grant Agree­
ment, and of any additional representatives, together with 
a specimen signature of each person specified in such a 
statement. 

(2) An executed contract acceptable to A.I.D. for the engineer­
ing consulting services for the Project with a firm accept­
ab 1 e to A. I. 0 • 

(3) A copy of the Grant Agreement for the Project executed 
between the United Kingdom Mini3try of Overseas Oeve1opment 
("OOM") and the Grantee, together with evidence that the 
conditions to effectiveness of such Grant Agreement have 
been met. . 

(4) Evidence of the establishment of a Project Steering Committee 
with membership of GOSSO, OOM and USAID. 

c. Additional Condition Precedent--Disbursement of Grant Funds 
for Commodities or Services for Rehabilitation Activitie~ 

Prior to any disbu~sement under the Grant, or to the issuance 
by A.I.D. of documentation pursuant ~o which disb'Jrsement will be made, for 
commodities or services for a specific rehabilitation activity, the Gra~tee 
will t except as the Parties may ot.lenolise agree in writing, furnish to A.I.O. 
in form and substance satisfactory to A.I.D. evidence that a detailed facility 
rehabilitation plan for such activity, acceptable to A.I.O., has been sub­
mitted to GOSSD by its consultant and approved by GOSSD. 

d. The Grant Agreement will contain A.I.O. Standar'd Covenants. In 
addition, the following covenants will be inc1uded: 
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(1) The Grantee agrees to provide or cause to be provided 
for the Project all funds, in addition to the Grant, 
and all other resources required to carry out the Project 
effectively and in a timely manner. 

(2) Continuing Consultation 

The Parties will cooperate to assure that the 
purpose of this Agreement will be accomp11sh~j. To this 
end, the Parties shall from time to time, at the request 
of any party, exchange views on the progress of the Project, 
the performance of obligation$ undp.r this Agreement, the 
perfonnance of any consultants, contractor's or suppl i ers 
engaged on the Project, and other matters ralating to the 
Project. The Grantee and GOSSD shall specifically review 
and discuss with A. LD. the recommendat'ions of the manage­
ment and tariff consultant under contract with the former 
Ministry of Housing and Reconstruction and shall implement 
these recommendations agreed to after such discussions. 

Date 
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CERTIFICATION PURSU~~T TO SECTION 

6ll(e) OF FAA 1961 AS AMENDED 

I, Donald S. Brown, Director, the Principal Officer of 
the Agency for International Development in Egypt, 
ha'ring taken into account, among other things, the main­
tenance and utilization of projects in Egypt previously 
financed or assisted by the United States, do hereby 
certify that in my judgme.'lt Egypt has both thE.! financial 
capability and the human resources to effectively install, 
maintain and utilize the capital assistance to be provided 
for the Cairo Sewerage Project. 

This judgment is based upon general considerations dis­
cussed in the capital assistance paper to which this 
certification is to be attached. 

,I 
/, 

.' , 

.' ;/ .. i ./ /,', . I J~./1. /1----I 'I~""" / <II 

Donald S. Brown 
Director 

Date 
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ORG,\N I ZA TI ONS 
GOSSD 
GOGC\oJS 
MOH 
USAID 

PROJECT 

AB6REVIATIONS AND DEFr~rTIONS 

General Organization for Sewerage and Sanitary Drainase 
General Organization Greater Cairo \oJater Supply 
Ministry of Housing 
United States Agency for International Development/Cairo 

The work proposed by GOSSD under these Tel~s of Reference as defined in 
Section 3. Scope of Services. 

SEKVICES 
The engineering work required by GOSSD under these Terms of Reference. 

CONSULTANT 
The consulting engineering finn selected to-provide the -SERVICES. 



1. GENERAL INFORMATION 



GENE~Al INFORHAT!ON 

1.1 Introducticn 
These Terms of rteference define the SERVICES to :Je provided by the CuN­
SULTA:lT ',,110 will be seiected t() assist in implementing a PROJECT involving 
renabilitation (incl~ding associated designs) of the existing sewerage 
~arks, training of staff to oper~te and maintain both the existing 
sewerage wor~s and f'Lture expansions, review Jf previous studies to 
develop a staged ex~ansion of the existing sewerage works, and provision 
of management of the detailed design and construction. The SERVICES to 
be provided by the CONSULTANT differ slightly from those described in 
the request for prec;ual}fications in the_Commerce 8usiness, Daily, in 
that the preparation of detailed designs and contract doc:.llrerts for first 
stage construction are new omitted from the S~~VICES and will be provided 
by others. Overall management of design-construction has been acced. 
Furtr.ermore, they differ in tha':. all of Greater Cairo (;xcluding Helwan) 
is now included in -the PKOJEC7. 

The PROJECT includes sewerage facilities for Greater Cairo located on both 
banks of the ~iver Nile (see Figure 1.1). The area involved currently has 

- -
a population of more than 8 ili11ion and has been projected to grew tc over 
14 ~il1ion by the ~ear 2000. 

The SERVICES compr!se four phases: (a) Renabilitation Phase, (b) ;r3i"i~; 

Phase, (c) Review-Stucy Phase and (d) Design-Constr~ction ~anage~ent 

?hase. 

GOSSJ intends t.lat the SE~\IICES described in these Terms of Reference be 
under:J~en without ~elay and c~mpleted as expeditiously as ~ossible in 
order to achieve th~ earliest possible alleviation of the current serious 
public 1ealth problems. 

Prcpcsers are free to cemment on the sco~e and ~he acproach and to s~~==s: 

cnanges or l(!cit~ans 1;0 ::e 7er.'ls of Reference, having regard :0 t~e 

ac:ne'lerrent of ::,e ?I\O";::::-:- cb;ec:ives, for consicention by '~OSSD. :-:C\'I-

ever, :r! 5~Cil c~m~er.ts Jr 5~s~est~Qns s~all be ~ace in a seoar!te sec:~:~ 
or :ne :r:ccsal. 



L::GE~O 

I • 

( EMBASA 

• . 
o 

\ 

.,qe:SE~T UR9~N 

.:oRE':' 3CUNO:'RY 

SHOUBRA 

• 

I • • • 

I 
° o 

.. J 

... -.... 

EL ABOURE 

........... ~ 

• o . 

( .•. 

o • • , 

/0 

.. j j 
.. / -$-

i 

( 

. • 

.. ) 

Scal' I 2eo ,ceo 

TO HEL~AN 

, 

GREATER CAIRO 



1',2' Gbject~ 

The immediate objective of the PROJECT is to put the existing collection 
and conveyance fJ~ilities into proper operating condition. The program 

will incl'.J.£L.impr9~~.:.:en.t..tL_~~P. .... HJillQ.tls, a cleaning prognm to remo~~ 

sand from :ne c.Qll.~~.o_~0d SO~ll~tem. a~d exe:~2~.j!:.;r~~_ 
and modifica..tiQ.[1Uo. the s:t.S..tem. The ~evie\~-StLidy phase of the SER.'IICES 
will address the treatment needs and develop ~ stage~ program to provide 
needed facilities. 

An intermediate objective of the PROJECT is to introduce improved 

o'per~i?na1 and m~2nten~s.e pr9Sedures ~o:" the e!..U.tjng faf.i.Jlties and 
for those which will result from the Rev!ew-Study phase of the PROJECT. 

A by-product of the train i ng program wi 11 be~is telv...a~~! ~~:'~_I!1_~.~t ,g~lS:~ 

cri~eria_based on pilot studies. for use in the ~eview-Study phase of the 
?ROJECT. 

A longer term objective of the PROJECT is to develop a stag~ con~tructlon 

p!:9Sram for additional works including tt~a~tfi!~.~.t and ~]~if!)~~~ .• ~~,~p..~;!.1 ... 9J 
the wastewater together with functional designs, cost estimates and ----_ .... 
feasibility studies of facilities to be constructed in the first stage. It 
is intend-ed that maximum utilization of the-existing facilities ','Iill be 
given full consideration in this phase of the work, and that maximization 
nf early benefits ana deferment of major capital expenditures will be 
considered as objectives. Low capital cost interim solutions, consistent 
with the ultimate expansion program, should be given every consideration 
in this ?ROJECi, Detailed design of these works (except as needed in tne 
Renabi1itation phase) is not included as part of the SERVICES. 

ihe CmlSuL7'A.'jT will prepare functional desiQn.s and terms of reference for 
.....- J," . ... ... ..,. ---~ .. -..::ort:":~ ....... -~-- ._.~" 

a ll.!i!:s t s tage,.gx.E..~o..sj.o.nJ,~;.l1j:Jes. for use i n ~.s.i.~u~giJ!~~~~~.~~.!.! ~s 
to_perform dtlaDea....:.es..ign. Further, the CONSULTAiH ~UJ...$..o:~.!,..d_~ ... ~_~J . ..s.~: ... 
cons tr:Jcti on ;nanaCLement_';.b.n)~s!t~~El.~e_s_~ g~,-~on~.~rJ.l<;..~ion. .~~aS.e._~n·~:..: r~ .", 
up of ti1ese f..;s..LU!:ies . 
.--'-

1.3 ~es:ons~~le Acencj 
7'he ~eneral Jr;ani:at~on for Sewerage and Sanitary Dra~~age :~OSS~) is 
res:cns;~1e for ~lanning, designing and supervising :he ccns:r~cticn of 



wa~tewater systems throughout all of Egypt and for the operation and 
maintenance of the was:ewater systems in Alexandria, ,- !ira and Helwan. 

GOSSO at present employs about 12.000 people. Wastewater jjscharges are ........--... ~' 
governed by Law ~o. 92 of 1~66, wnich is essenti~l~y a sewer use ordinance. 
All connections ~~ systems operated by GOSSD must be approved by GOSS~. 

Industri~l wastes discharged to ~he system must meet :~rtain discharg~ 

requi rements. 

Customers are not charged for use ,:,;' wastewater systems ana GOSSD does no 
billing or collecting. except for connection charges. All financing of 
the capital and oper~tfng costs of wastewater systems is by the Central 
Government. 6UCij~ts for those systi:O:ns operated b'/ municipalities under 
the Governorates (i.e .• all systems other than Greater Cafro ~nd Alex­
andria) are included within the budgets for tile Governo'"ates. There are 
',o@,stews.t~:tS-tems (with treatment) i!!...n1ne'ceen cities_ including Greater 
Cairo, Alexandria and the thre~ Canal Cities, and discussions of and/or 
plannin~ for systems in abou: a dozen more cities. An additional twelve 
wastewater systems exist in the major Delta to~·ms. However. these have 
no treatment facilities. 

Facilities planning and design are by r;osso. illLS.~Q ... nasjts .. ownde,sign 
i!£ff. and outside consulting engineers are used when needed. Typically, 
contractors awarded construction jobs provide the final structural designs. 

1.4 General Conditions 
It is intended that :he following provisions fiill be incorporated into 
the agreement to be entered into by GOSSe with the selected CONSULTA~T. 
1.4.1 The COIlSULi,l,:1T shall provide all equipment, personnel, materials, 

supplies and supporting services necessary for the efficient and 
timely perromance of the SERVICES. 

1.4.2 The CONSULT,l,!lT shall provide qualified. personnel. approved by GOS!J, 
and shall Je solely responsio1e for the management and coordination 
with GOSS~ of all aspects of the SERVICES. 

1.J.3 To :~e extent such reference ~aterial is aoplicabie :0 the SE~V:C~5, 

:~e :J~S~LT~NT sna~l ~e guided Jy the foilowi~g: 



a. AID Handbook 11: Country Contracting, Chapter 1, 
"Procurement of Professional and Technical Services", 
31 March 1975, 

b. AID Handboo~ 11: Country Contracting, Chapter J, 

"Cost Principles for BorrO\~er/Grantee Contracts", 
13 August 1975. 

1.4.4 The C~NSULTANT shall review and make optimum use of all plannin; 
data previously developed, 

1.4.5 An impcrtwt extra benefit. in the ~erformance of the SERVICES, 
will be the opportunity for Egyptian engineers and technicians. 
both from the public and private sectors, to work for and with the 
CONS~LTANT to participate in all facets of the SERVICES, and to 

- -
beco~e fully cognizant of the analyses, evaluation~ and recom-
mendations related to the PROJECT. The CmIS~L7";i~T shall insure 
that such extra benefits are realized to the maximum extent feasib'e. 

1.4.6 The majority of key personnel comprising the c::mSUU:'::T'S team 
shall be drawn from the permanent staff of the CO:ISUl7;',ilT or 
the CONSGLTA~T'S parent organization. 

1.4.7 rn addition to the direct supervision provided by the resident 
staff in E-;ypt.. the CGrISUL'I-;':lT'S home office shall provide overall 
manage~ent and support for its field-supervisory-staff to include, 
but not necessarily be limited to: 

a. ReccrT1T1encl'ltion of all key personnel assigned to t~~e 

res~dent staff. 
b. General admin:;:;tration and review of the CO:IStJLiA;(;"S 

SER'JICES. 
c. Assistance in procure~ent matters 'fJhere necessary, 
d. Provi~ion of or assistance in obtaining specialized 

services which ~ay be required. 



2. BACKGROUND INFORMATION 



? 'SACKG;WU;JQ INFOR;'~/~TIml 

2.1 Ecvot 
, , 

The total area of the Arab Republic of Egypt lS 1,002,000 k:n- of '.'Ihich on1; 
about 55,000 km 2 is inhabited. Population growth has been rapid, 
total population rising from 15,92l,OOO in 1937 to 38,223,!30 at tne -----_-...-.-.".. -
~oveJ!.r.: 1976,Cansus, of which 1,~25,OOO 'Here abroad at the Census 
date. The population is currently growing at ahout 2.3~ per ye?r and is 
expected to reach 60 to 65 million by the year 2000. Agr;cu1t~re provides 
t~e largest single ~ource of er:1ployrr.ent. (46.9=; in 1973) bLit industry is 
inc:--easing it$ share from 11.1:~ in 1968/9 to 12.8:; in 1973. S:rvices 
are the second r:1ost important sector from an employment point of view 
with 10.3% in 1973. Gross Domestic Product i~ about USS 300 per person 
per year at present.' 

Egypt is characterized by a ~enerally subtropical climate, Apart from 
the narrow coastal strip around Alexandria, there is nearly total absence 
of predictable,.usable r~ir.fall. Sorr.e rain does occur in the ~elta in 
the form of wir:ter showers. 

The most important unit of local governrr.ent is the governor'ate. There 
are 25 governorates in Egypt of which four are classjfied as ur~an ~overn­

orates and four as frontier governorates. Cairo is one of the urban 
governorates. The remaining seventeen governorates are each sub-divi~Ed 

into districts. Districts may contain varying nurr.bers of tcw~s and 
villages. 

Each governorate is headed by a Governor who is directly a~~ointed by the 
President of the ~epublic. The Goverr.or is the local :hief of all t~e 

civil staff in the c;rcui: of the governorate. (Local Sovernn~ent La .... 'leo 

52 of 1975). Heads of dist~;cts and towns are appointed by the ~inis:er 
of Local Governments, those of villages by the Governor. All uni:3 of 
local government also have elected local councils which have certain 
budgetary, ~lanning, ard rulemaking power~,. 

Egypt has recent1y been di'liced into eight regions for ~ur:cses ~f 

the ooer:t~cri 
- .. or ;'..:C I ~ C 

ties or :~e prQvis~on of ~ater 5er'l~:e in :~e SQ~er~cra:es, 



2.2 Col i r"0 

C~frc is located on ~o~h banks of the River Nile at the s:art of the Jel~a 

acout 2eO kilometers south of the ~ile's dischar;e Into the Mediterr3nean 
Sea, as shewn on Figure 2.1. Cairo is the caoital of the ~rab Republic of 
Egyot and the most irr~crtant city in the ~rab '.iorld. The beginnings of 
Cairo reach ~ack to ~oman times when a small cit} na~ed Sabylon was founded 
at what is now the southern limit of the East Bank of Cairo. In the seventh 
century, when Egypt was conquered by the Arabs, the old city of FustJt, 
as 8abylon was then named, was expanded northward along the east bank. 
Expansion has cont1nued towards the north and east through today. In fact, 
current and projected expansion is still progressing in that direction. 
West bank Cairo consists of Gizeh and its northern environs. The present 
city is ioeated about 80 percent on the east bank. 

From the southern extremi ty- to the no~thern 1 imi t the di Herence in ground 
elevaticn of the city is about six meters. The city is bounded on the east 
by a sharp scarp cilled ~okattam. Heliopolis and ~asr City, which are 
tVIO de'leloping areas are somewhat higher in elevation than the greater 
portion of the PROJECT Area. The city is bounded en the west by the pyra­
mids ;Jlateau. 

The total present urban area of Greater Cairo is about 240 km2. The current 
population of Greater Cairo is nearly 8 mill ion, wit, a projected year 2000 
pepulaticn of l~ million. Some districts within the PROJECT Area have ~opu­

laticn ~ensities in excess of 12GO per hectare. 

ihe climate of Cairo consists of a mocerate 'Hinter and a hot su:m:er. :.lean 
air temoeratures range from 280 in July to 14c in January. Humidity is in 
the rar.se of !O t~ SO ~ercent. Rairfail is minimal, averaging 2i ~m ~er 
year and occurs between ~ove~ber and ~Dril only. 

ihe area in and about Cairo consists generally of river ~eposited material s~cn 

as silt, sand and gravel. Some clay is pre'sent. ihe eas:err. areas of tr.e 

?ROJ~:T are an rock, primarily limestone and sandstcne. Grc~n~water w~t~in 
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2.3 Existinq Sewerace System 
j 

At the present time it is estimated that 80 cereent of urban Ca i ro i s se~~ "eo 
~ . oF ~ ___ .. =-t' ...... ~ . 4O . .. . . .. . . .... . ' .. " .. 

and that 70 percent of the popu1ation is sewer con ected. The sys t em is 
operated as a comb i ned facility for wastewater and drainage . 

.... =0- . , . ~ . " . -- ........ ... . ~~. " ..:. . . , "' . 

The entire system can be divided into four prPncipal zones. These zones 
are designated: (1) SOQthern, (}. ) Northern, (3) Central and Eastern, 
(4) Western, and are indicated on Figure ?2. 

2.3.1 Southern Zone: 
Area - 40 km2 

Auxiliary Pun:ping .Facilities - 26 ej~c:or stations, (pneumatic , 
17 pump station_ 

All flow is ultimately directed to a sil=ho under the ~jile and 
delivered to the west·bqnk. 

2.3.2 No thern Zone: 
Area - 26 km2. 

Auxiliary Pumping Facilities - 21 ejector stations (pr.eumatic ) 

All _flow is ultimately directed to th Souk ~1 Sam~kJ .. pump station 
from where it is delivered to the Kossous primary' treatment plant. 

~-"." ..... -,." ... . . 
2.3.3 Central and Eastern Zone: 

Area - 105 km2 

uxiliary Pumping Facilities - 35 ejector stations (pneuma· ;c) 
22 pump stations 

All flow is conveyed to the three major collectors wh i ch dischar;e 
to two major punp stations. Coliec:or ~lo. 1 discharg~s to Efn Shams 
pump station w ich pumps to the Gabal El Asfar treatment works. 
Collectors No. 2 & 3 generally discharge t~ the Ameria ' pu~p stat ion 
wh i ch pumps to two emeroency eana 1 s 1 oca ted be'tlleen E f n Shams and - , 

Gabal El Asfar, except for emer-;ency situati0!'J.,s when it pumas t:l :::e 
Kossous drain near the.;oss~~.pri , y ~reat~ent olant. 

2.3.4 ~estern Zone: 
, 2 ,.lrea - 28 <m 

Auxil far:1 ?'Jmoing Faci 1 i t 1es - !9 pumc sta ~ ~ o ns 
, 

Al l fl ow lt~mat= 1 y ''':!ac ~es : he Zene 'n 7r:!~,:~en: ~ i an~. 
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system as its 

es whR in ..1906 de e 1 coed a....P.l!rlJ'(b.i..ctl-'.lIa~J1qms:> W\ C .. ~d 
. . . 19.14. The sys tem \'Ias aes i gne to s rve 700, qoo 

ad •• 

rojected 1932 ~opulation of E~st ank Cairo. At that 
situateo on the East Sank. ! 

he con tructi n of those 'nitial works, which 
No. , Ein Shams pum . station and the Gabal El Asfar 

ns have been superimpose~ . Collector No. 
constr ~ted between 1925 and 1929. 

in 

in the mid-fiftie 
for Cairo far the remainder 

Sewerage Co ission, "R~port o~-the S~wer ,e, 
sal of the Ci y'Of Cairo~~ 1958) was never impl 

emerg~ncy st .ps 'Nere necessary. 
"On · Hundred Day · cheme" was el"lacted 
~aw · el - Soul El amak system which was 
%0 and part of zone. 

Their report 
rea trnent and 

to the degree 

Th. present Wes Bank Cairo sewera.e ystem did no begin 0 evolve until 

thJ late 1930'S ~ The i itial works w J1'e put OJ:! li e in 1989 and compr.ised 
a ~ravity system discharging of the Giza Pump Stat ion. T~~ Giza Puma 
Stat i on pumped to a treatment plant located at ~b ?awash about 15 km wes~ 
of the Ilile. 

In 2970 an activated sludge plant was constructe to treat 
220,000 cr.'ld of ':-Jest !ank flow which includes flow divert: d across the river' 

. . f 
from a siphon delivering sewage from the south zone of iro. 

~s part of the above ~entionec '0ne Yun~red Jay Scr.e~e" ~~mo ~:~:" ~r. 

was c:::ns tructed and ~umoed to a nelN pr ":nary treatmer.t plant, :~ ahya, :c.H:d 
'1 ear :lY :ne :er.e in treati'e!'lt plant ',vn~:~ ·.vas no t ye+: c::Jmo i ~:ed. 

, 



\ 

\Jrrently , ork is ongoing to expand ~enein to 330,000 cmd. At present 
"est Samk flow plus diverted south zone flow is pumped to Zenein and 

Effluent is discha ged t the Nahya Or in ... ,hich roes 

i~to the Muheit Drain which eventually discharges into the Rosetta Branch 
the panti all abandone rl f the Nile. Sludge! is pumped to dryir:g 

~bu Rowash treatment vorks. 

2.5 Current Probl~ms 
The current sewerage situation in Cairo is extremely serious. Cu ; ent efforts 
y GOSSO to alleviate these conditions are hampered due to lack of equipment 

and serious shortcomings in the collecti ,n and cooveyance system. 

The Cairo sewerage system was st rted i~ 1914 with w~rks designed to serve 
650,000 people. Since that time several major additions were mad ithout 
benefit of broad planning. -Furthermore, a multitude of relief-cross connec­
tions were i stalled. The final result has been a system which is dif" tcult 
to operate a ~ maintain. Pr~liminary obs~rvations inidicate a capacity far 
greater than that presently being tilized. rovided significant operaticnal 
changes are ins·ituted. the major collectors are cleaned. and some moderate 

capttal improvements are undertaken. 

The ab9ve observations are directed only towards the collection and con-
veyance elements of the system. The existing East Sank treatment works 
Qre for all practical purposes totally ineffective at this time. One 
plant. Gabal El Asfar. is of very limited ~ lpacity. The other plant, 
K.ossous

1
• h s potential for either effective primary or even exoans ion 

to secondaty tieat~ent. The current mode of operation is s treat-
ment is minimal. t this time twelve primary clarifiers 

pri~ary treat~ent for 600,000 c~d ar! under 
west of the existing Gabal El Asf r works 

give!'1 

totally without 
-he Zenein act~vated s u c~e 

The West Bank treatment plants are also wit I 
~.~~~';' 

:heir present physical condition. The lahy~ 
effect due to sever! ~quipment shor:co~ings. 
Sl ant is ~otentia11y capable of !&fective opera·ion but must have a ccns~~er­
ab l e lr:10unt of long delayed rehabilih:ion 'Nark ~er;ormed as >'Ie 1 ~s sO"e 

c~er~t~cna l char.~es. 
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An6th~r major factor in the current sit~ation is the high degree of silta­
tion within the major collector pipes. The hydraulic capacity of so~e of 
these . conduits is less thanh"lfof the capacity of the conduit if free 
of deb";s. Efforts have been underway to remove tb silt-santi-debris but, 
because of lack of proper equipment, they have be~n only partially effec:ive. 
At this time a pilot program is under~ay which is intended to test alternative 
cleaning methods, establish priorities between alternative types of rehabili­
tation effort, optimize use of equipment on hand, identify needed additional 
equipment, begin the training of crews, and initiate improved operational 
methods. This pilot pnogram is funded by USAID and directed by a U.S.A . • ~f>_"" .. -.oft""",.~r .. ·"""~ ,, .. ... .. . ~_ .• . - . " ._ 

consultant working closely with the GOSSD staff. 

'[he current rap · d growth of the PROJECT . Area 'lIi11 necessitate additional 
works including treatment facilities. HO\oJever, to delay improving the current 
situation in order to await design, construction and startup of new works, 
which would require almpst .a decade, is not acceptable. In order not to 

'J --'-~' .". '_ " " . ~ '._ ' . 

to continue the problems of the past, a trained and highly motivated s.t;.!f 
•• .... -~ ..... ".".,r:.1-r.~ • .,,,. .... ; ........ ..... -,.... ... - { ~ .. ee rtM . • <4:.. .. "..... . -' ''11" 

is argently needed to run the existing and p~opo~ed facilities. Last is the 
need for programmed capital expenditures to recognize Egypt's ability to 
finance· and other pr. ssing economic pressures. 
ments in new capital sewerage work made possible 
tation and operational improvements will benefit 

Any delay of major invest­
by the propcsed rehabili­
Cairo's current situation. 

Such delay is more fi'nanciany realistic than an invnediate major capital 

eXlOansion. 

ihe program proposed for the PROJECT is intended to recogni~e the ilm1edia~; 

~rcblems and to provide a solution in the shortest possibie ti~e at min iM~~ 

cost. 

It should also lead to deve lopment of a skilled staff to operate the ex~st­
ing works efficiently .nd to be ready to operate the added works when :hey 
come on li~e, and to 6rl1anize a plan for added faci 'lities cased on "ea~ 

needs and !aking recognition of GOS5~'s abil i ty :0 finance the~. 

2.~ ~ecen: St~dies 

.~ ·.Iascar ?lan f,:r Se""er~~e Sjs::r!: 'JT ;rea:er C.air, 'Has 'Jnaer:a!<en i ~,H' ·..;a "' :: 

19-; anc ;;resen:ec ~n ,.1jril :9 i 3. 7r.e ': ~r. a i jr~:t ~e~or: c~nsis:s of 5'( 

'Iol ur.:es: , 



Summary 
~la; n Report 
Existing Wastewater Facilities 
Design Data and Crr iteria 
Implementation 
Economics and Finance 

All prequalified proposers will be furnished a complete set for use in 

preparation of their proposals. 

The Master Pl an wa.l.preg~r.;iSt-~h~~J.~.r.}~~.~~~~!l.:t • B~,nnie an,d .. ~!::n.::..~ 
jn association with Dr. A. Abdel Warith. The PROJECT was undertaken for ___ . ___ .... --~l 

the Ministry of Housing~ 

This Master Plan consititue.s the latest comillete source of re~ertt se'rlerage 
system data and it is expected that it wil be a valuable starting point 
fer t e SERVICES, particula~ly for the Review-Study Phase. 

The Greater Cairo Planning Commission prepared a ~~~~e map in 1966. 
There have been no significant efforts to update that plan. Taylor-
8innie made an update which is included in their report: ihe land use maps 
presented should therefore be used ~ith cavtion si ce these a e not rom 

an official planning agency . 

.A.!1~j';~,?J.a,n !.o.r:. . .JlT1Q.r~V~!!Le ,rl~ .oL.thu~i!:9~ ~~~err.. ~y,s .t~m. is currently ,be ; ng 
pr:E!r.ed bl Enginee r il19.. Sci~!t~.~~~:, ~WU'lria~so~ C~~(ESP ). 
'..J~~ ... £~~eD:,eg ,,?n.~1~Y-""~' .'v,l~n .t:: an~J,~e.xp.et;J~,d.:.~~_ ,b,.~,;r_C;P!r~J~t~~ .... ~.tJ:_cember 
1978. The ESP study is divided into two sectors: (1) an immediate program --------' to satisfy Cairo water demands through th(! yeat:.19~.?, !. and (2 ) the staged 
development of 'o'IaterNorks to satisfy projected potable 'and non-potab e "'/ater 
needs in the period 1982 tbrgugh 2000. The first part of the work was 

~ 

c mpleted in ~y,st 1977. 

USArD is current ly assisting in a proj ect to: (1 ) rehabi litate the ~od 
~ l ~ar"!Cl I,-/ater Tr~at"ent Plant; (2 ) exoand that clant ;:,v 2~O, OCO c~d; 
~ - -e •• < -,.;....., - ....- ..,..:...---. ~".~~ -".""'-~ ... -:.~ ...... --....-.. .... . . , •• ~ 

3) c:nstr~ct new transmission ~a~ 5; (4: ·"s:3 11 jO,JCO mete~ed ~ CuS~ _______ l1li " '-'" • • _ ........ . -

connections . 
...... 



, .. 
_. I Onaoina ~c:ivi:~es 

« 

GOS~C has enc;age1!rar.:;.. :rWer :. ~c\e;';'~~a de"e:cc and assist ~n 

imple~e~:ati~n of a ~i;c: p~ogram to c1ean :e:r~t~s :rcn :he cJl1ectors 

af the ?ROJEC7 Area. As ~art of ~his pi~ot orcgr3~ ce~:ain c:er~:~o~a: 

changes at. tt"e '7:a~C': punp stations 'Hill je::eve 1 ::::::e(j t2 en!"a'1ce :~e Oi~c~ 

se~er cleaning opera:~ons, Fur:hermore, ad~ice ~s to type and nu~ber of 

sewer cleaning e~ui~ment will ~E furnished based on ex:erience j~ring :he 
pilot cleaning work. The contract 'Nas signed in ,~pril :9i3 and ",;!1 be 

completed in ~arch 1979, ~11 data and concJ~~ClAs...U:"::;:"-:.:bi~;LiJQ~ ·~r.Qfjram 

·11"b \ " h" .. to, "'C"C:I'L~~"- L .. I; "h ""'~'C'r- T' 't .. 
Wl .. e aV~1 ,a"~ ... ;.2.-~~:,:,~J,~r1~"L;.:..!: .... ~,~;"v-~I. Ine 1n en~ 

is that the Rehab;li:a:~cn ?hase Of the SE~~~CE5 ~il' ~e an ex:anded 

continuation of tne c~rrent pilat ~rcgram. 

GCSSO has underHay se'/era~ major constr'Jction prsjects ... h~ch ','1ill ;Jr~vi:::le 

additional sew~rage facilit~es and/or imorc'Ie ocer3:ion of the exist~nc; 

works. Proposers should familiarize themselves ~~~h t~ese ~r~~2c:s to 

the degree that they may 3f~ect their prcposa:s. 7~~se ~rc~ec:s are disc~s5e~ 

in Taylor-Binnie's (T-8's) report, Volu~e 5, C~a~:er 5, insofar as they 

relate to 7-B's Top Priority Projects. ~ descri~t~ve 1ist of al1 on;ci~~ 

GGSSD projec:s within :he ?qO~EC7 Area will ~e f~rnjsred to all Pr~Dosers 

at the preproposal briefin~. In addi~ion. SCS5J ~il1 furnish a list of 

al1 presently owned ~aintenance equipment and s:are Jar:s, with a sta:e~ent 

of condition. 



3. SCOPE OF SEKVICES 



SCOPE OF SERVICES 

3.1 Responsib il ity 
The CONSULTANT shall serve as the engineer to GOSSO for the full ~eriod 

of the contract and sha11 furnish all necessary fie : :! in·,esti.s~tions, .. ~"' .. - .-. ' 
design ~ervi .ces, cost estim~t.es, specifications, training and design-

........ " '-" •• _ , " , ' .............. _.· •• ~oIt_ .. __ .... ~.:...._ .~ ~ . . .,. • . • 

constru~ition management, in addition to coordination of all desion and ?-< ' -
,... , .•. : _.~ . ,'oJ' ": ., .. : - ----.... ~ . .. . . . . ... . . . ' " - ~ . 

constru tion work to be performed by others. \4ithin the total funds -------
obligated in the contract, the CONSULTANT shall furnish all labor, 

materials, tools and 

its best efforts and 

,herp-in, and complete 

equipment required for these SERVICES and shall use 

resources to obtain the PROJECT objectives as stated 

to the satisfaction of GOSSD the SERVICES to be 
.............. ;ill" - . 

e!~f£!7!l~ . ' d~s~ ,~~~~.}.e;.~"~p .. 9J~1~~, in accordance with the PROJECT 
scheC:!A l • GOSSe can request reasonable variations in these SER":CES. 

However, if the vari~tions co~stitute a significant change in the Sc~pe 

of SE~VICES, a mutually acceptable contract amendment must be negoti ted. 

The CONSULTANT· shall mainta1n close contact through periodic meetings \·lit~ 

the representatives designated by GOSSO and USAIOICairo 'on all :r.atters 

related to the work. It is expected that frequent interchange of ideas 

and formal discussions with GOSSD'S and USAID'S representatives and other 

relevant GOE officials will result in agreement on the PROJECT activitieS 

during their planning and development and that final PROJECT imple~enta­

tion will be carried out as smoothly and quickly as possible. 

The C:JNSULTANT shall, with representatives from GOSSD and USA!;), form a 

steering committee to review, monitor, guide, a,nd coordinate the work 

effort on a bi-monthly basis, or as requested. 

3.2 PROJECT Area 
Tne area for which t e CONSULTANT shall prov1ge the SERVICES under tnis 

PROJECT is des i ;natea th.e .. ..: .. aQ.J~~~.j The approximate 1 im; ts ~f tr.: 
PROJECT Area are delineated on FigJre -1 and c~pr;se :he Nhole cf 

-'::"';'.';'.~- -. " "" -" 

8reat:r Cairo, ~rS~g:~ . ..for .~~. h~an) .. m i ::1 e:<:encs r!'-::m ~AadC:~ in ::~e ~c,-:.~ 

t~ the ;Jrcpcsea new inaus:rial de\ie.~: r~en: area :)r :1 Abcure in : .1: 



',- • f 

"'. 

Areas outside the PROJECT Area may be tonsidered for the purposes of 

. location sites fo~ sewage treatment facilities, for the disposal of 

sewage. effluents and sludges. and for the utilization of effl uents and 

sludge. 

It is the intent of this S~ope of ',.Jork to require the CO' j S ULTA~jT to 

~,~,!1.s. i~e.~",.~:"'!~::_~~.~~:'-.~:~S.i.1.i!~. e~_ ~e,~.~~d_ ~~ progre.s.~J. ~_eJy mee~. th.~ . ...r:.~q~ i re­
ments of the planned urban development as the city is expanded from its 

-_ .... - - ~ ..... ':l_. , ..... 4' •• . .. i • • ". . . . .. , • ' . ., ~. ~ . .' .' .- ~ . . ' • 

p.!:.e...s .. ~~tJj!11its '. to. th!! . boundaries _of ,the. futu~~, .. as indi ca ted, .i n Fjgu.X! •. l .. 1. 
It i$ not int~nded that outlying areas ... and cOJT1Tlunities beyond th,e 'Iimits _---. _ ... _~.P""""""""""_'~~ ........ 4'_' ~"""'" "",~ .... ",,~ ... ' . ~ - .~ . -.. . ' .. . .. . : . ' •. 

of the future city be pro'(ided with s.~r.vice _ extensions from the central 
l':'·~-··"·-" · · · .. ":' ._ . ..-'. . . " ." -.:. .. - ' .- -- . ',--
<::"<::t,!:!m. 
~~.-. ~~ 

3.3 Descriotion OQ8Zf5r~ i 
The primary goals of this PROJECT are tOL~tP..r~" C~iro .'s existing se\verage 

U:.it2lll_t,Q....Uie-o,r:i/9 i ~.a i .. £.~~J..g~Q.~@J;l, t~2~.i£;,::f.Br~b,~ !.s~H,.r;~S.Sj. ~ 
of urgently. needed,!L~.~~?!~,.~.~!J1-J!1E~~!'t;.~nts, ~d_ ~~Jl .. ~!?a;:;" ... ~~;J~:!,.e ... 
!11~!' ~~.L.Q.],~_f9.r..~tt~ ..... ~.~~~..P.~.1.or:t _9~,,~~.u.~ . .z~_~em .. to .. ~e~.t .. ~~ rr:-e~ t. a.n~ \ {u tu r..~ 
wastewater collection and disQosal needs within the PROJECT Area throuch 
~~II-!I' ... ~.,.~-. •. -•• :... ,-... . ; .. : ... ~ •• ·~·,..t"""""'"" ":,,, " _'0 ... ; ~,-' -~ • . =-- .~~ . , ,.: .. _- ': ' .. _ . _ ... . ... .. , . ' .. .. : . .... - .- .. \ _.- .. ~ 

~~~Q~9A These goals, so easily stated. must be translated into 
specific engineering and construction activities which must consider and 

account fol" the various technical, financial, eC:lnomic. and social 

f ~tors invol~ed. Secause of the technical complexity of this work, the 

experti se of the CONi.U~IA1i!.is~~~~~:9.,.~Q...aey.~ lop te. Sup~ry .i se .••. anj/9r . 

.;,:;m:,:a:.;,n a;;:.g:.;e~t_h_e_pc;..;r_l_· n;,;;c;.;,i.:;,p,;;,a,;.,l ~p;.;r..;;o~j.;;;,e.:.c • .;;.t ..;e;;.;l.;;;e.;;.m.;.e;.;.;n ~s . __ , .. ,' I -:.. -:~ '1 
./ :: ,f; ... , .;. I ....,.. 

Perfonr.ance of the SERVICES required for the Re~abilitati~n~ Phase, .------.-. ,--
the Trainina ~se. the BiY..i!lt':'~;t4'1 Ph.ase, and ;,c; 4?;jS~.:Sp21~rl~ .zj2,~ .,_.-'" 
Management Ohase of the 'Nork, all as described herein, shall inciude. 

":"C' .: .>~ ......... ~ ........ --:.'--=-- ·.n ..... . ~ .. 
but not be limited to. the specific tasks outlined below. The descript i :ns 

of the tasks are not intended to limit or restrict the CONSULT~NT to 
the ite!Tis contained therein and the CONSUli~;iT shall perform these :asks 

and such ot~er tasks as may ~ecome apparent during tne ~r~gress or :~e 

work, all in accordance ~ith soed Uni ted States ~n~ 1n eer i ng orac:·ces. 
o~,,, 

\ 
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the existing w~stewater facilities within the ?ROJECT ~rea. 

An evaluation of relevant existing con8itions of major components of the .-- .. . 
wastewater s~stems shall be undertaken. ~lthough principally related to 
major components of the existing systems, this work shall also CC·o'er 
certain minor components where the CONSULTArH consicers this necessary. 
In relation to the above. field inspection and survey programs shall be 
implementated as required during the formulation of the Rehabilitation 
Programs to augment. confirm. and rectify omissions of existing as built 
drawings, operating records and other data. 

In the event that existing data,records, etc. are inadec;~te to deterr.:ine 
capacities of the main components of the systems, the CONSULr~NT shall, 
by inspection or direct measurement obtain this information. 

The condition avalua~ion shali be 
e' -pr---

pumping stations. ::lecte~~~:~s 
made of the Sewaae treatment fac i lities, 

.... r "'~~'.~"""""'.ArJ " ~;t"--:''''''''' ''' 'r''" ... 

and drainage inlet structures and, to 
... rl'. . .. i-j~·, ... · '!'.:. .... .r ..... . . • J.: .. ' .... _: .. . .. . 

the exten.~feasible, major sewers. collector.s. and selected sub-main Sel'f'ers, .......... ,." . =. t · ~.,; .. AJI" .. : . . .. , ........... . . . ~ • • ___ ... .,..j .. .,.,.., .. ~ .... ~ ... .. ' ... ', 

a~~..!l~.~~,!!~~rs. The existing system is ~ combined s~\'1er systQm and, 
therefore. the con,dition. maint.elJ.aoce. and GuitaUU.~y of existing stonn-

~·''''.·.ro.·... .' .............. .,.~ . 

For he treatment plants, pumping stations, and similar facilities, 
surveys s~ all be made to obtain key dimensions lnd to ascertain the 
locations and types of all equipment, power Supplies and pump capacities. 

Inspections shall in-:lude checking ability to ' f.unction, the condition of 
structures Of mechanical and electrical equipment, reviewing apparent 
suitability of the present des1gn, and causes of failure or nu i sa~~~. 

The condition evaluation and review of available engineering, constr~c­

tian, perfon'lance. or other data shall be used ,in estimating probable 
useful life. The analysis of making improvements or renovation sha1 1 
take into account the possible need :0 : ~ an;e ~esi;n criter i a, ~awer 

sour:es, ~nd/o r equipment type. P3rtic:J ll r a::ention shaii be ghen ':~ 

thac equi:~ent for ~nich spare ~arts 3re no longer readi ly a ~ail !b ; 3 . 

Operating and superv i sory persoT" mel sha ll be int.er':ie·,';ed. 



The COriSULiANT shall investigate and ;ln~Jy~~_the eX Isti g se\,/age 

collection sys -~am to determine what additions -;~"-;-ifi;'tio';S--are needed ... _.--....._l""""' ••. _-:_.t_~ ... ___ ...... .-.-aot' .. . . .1~ • • • • - ,' I . ' _. • ' • • ' .. - , 

to correct deficien~ies noted, improve sewerage ser~ice, reduce mai1tenance, 
a;d l simp 1 ify contro l and"-operation. ':;-~'~n~i~"i;w';~'d' a;:e;a ti ~.- o'~'''';'h'~ ' 
___ -:.-- .. . - . • eo ..... ' • . .' '. ' r "" ... ,:: .. . .: ' .-r' 

collection system shall be studied throl.gh field investigations, re'li e'.· 

of pumping and flow records, analysis of sewer fai ~ Yres. their 

and cause, and any other information source. 

The CONS~LTANT sha 1, to the extent feasible, examine the condition 

representative sections of the sewer system, es pecial :r those parts 

the system known to be deficient, to assess the funct 'l 0ning and hydr~ ;:l1ic 

capacity of the existing system. In this context, an Y to the extent 

pra~ticab e, the ,examinatio.n shall. intsraJ ia. det '7 ne: ,the struc :/"iJral 
condition of the sewers, including cracking or defo lation, fai1ures lat 

I 

connections or jcJi~ts where . settlement has occt.irr~', 'I resu1ting in s'i lt 

build up, retent 'lon of putrefactive matter or othe,' oss of hydraul c 

efficiency. and indicate where corrosion attack is :}king place. : 

The GOSSO and t e other government organi za t1 ons int ol ved wi 11 <,ooR'!ra te 
I 

fully with the CONSULTANT in this phase of the work by making ,l'Ia q abie 

promptly all pe r.tinent drawings. maps. records, previous studies. 

poli~ies, standards. planning and design cr i teria, o~erating 

construction cost. ~emogr;phic and statistical data. etc. 

During this p ase of the work, should the CONSULTAi'jT deteuine 

existing data or information are insu1Jicient to fully evaluate d, y part 

of the system or that the development of t hese .data will significant1; 

add to the cost or exceed the ti me limits s~ecified herein. then ~he 

CONSUL TANT shall i:rmediate1y notify GOSSO in Ivriting of this def ki enc~/; 

outlining the magnitude, significance and need, suggested scope of ~or ~ . 

estimated costs, and time for obtaini ng these additional data or 

information. 

In tMi s conte:< , the CmlSUL iANT sMa 11 ; dent ; fy t ho se areas ~n :he S/ 5::.­

whe re f l ow meaSJrements shall be taken an d ,:arry ou : S ~ C~ 7.eas ure:-:e!1:s. 

7he n:.;r::be.l" of meas ure:.:ents and :!1e tne of e'J:J ~ ;: :r.en '.J se·: : ;J er'e..:': re £:' 3; ~ 

be ~e~en ent on :h ~ CO~SULiA~7'S oro fes5 ~o na : ~ ~ a;e~e,: c : n s i~tent ~ :: 1 



---- --.-,~-

Supple~entary field ins~ections shall be made of all major 
which the CONSULTANT may be considering for abandcnment bec3use of o;he ' r 
condition. Whenever feasible, such supple~entary ins~ections shail be 
made in the presence of representatives of GOSSD or their designated 'e­

presentatives. 

The condition evaluation shall 
and safety aspects. Utilizing 
present shortcomings and the 
systems in the PROJECT Area. 

include t e engineering, hydraulic. s 
the COilSUL rANT ' a 11 i der\ t ify 

The CONSULTANT shall determine economic analysis the 
justification to renovate. improve. mod'fy. extend or discontinue ~sing 
any of the existing equipment or 

The CONSIJLiANT shall 'conduct the necessary labor3tor.:/ tests to satisfy 
~-~-=""'''Jo''''''''''J\",~~,_'''''''~ .. ;_, ~ . li -,:.. . : ...... - ... ..;. . .,-,. ... 

himself of the adequacy and efficiency of the treatment process in use. 
In performing these treatment analyses. the 'COi:SUl7A:IT shall beccme 
familiar with any existing pilot plants and/or in situ i vestigations 
previously carried out by others and shall consider the results of any 
such investigations pertinent to the PROJECT. 

3.4. 1 Sewers: 
The CONSULTANT Sltill..Rrp'y i de .~;t~,!.~,9.rY ~~,s i g~n,~·e .. ;,c .J:r,.e_.ol1goi ng. 
~ara~f removing .~and ar:d deb~j. ~.}:cm , ~h,e. ,c~1.l~ction syste~Ti , 

This assistance will include but not necessarily ~e limit~d ~o 

field advice. setting priorities and goals, assistance in sewer 
cleaning equipment p~ocurement. su~er~ision of and working with 
G'OSSD'S cleaning crews to obtain the maximum effectiveness pos~ib'~, 
and evaluation of results. Upon completion of the cle!n )ng of 
each section of sewers, a complete surv~y shall be made and a 
special report shall be s~bmitted recommend ing specific trunk, 
sub-collector and collec:or repairs and / or modifications r~~uire~ 
for pror::er fur.c:ioning. On appr'Jval by GOSSO, the CO:ISULT.;';;' sr.: :: 
prepare detail engineering ~idns :nd .can~r:c: ~Qc~me~ts :J ~nac : s 

GOSSe 0;0 ~o ~h e r20air _I k by either c:nt r:c: Jr its cwn 5:af~. 

nydraulic evaluation of al l major collectors and s~b-co il ec::rs 

',01111 be uncer:aken and : ~;dn or ' :rr.:ec~a:~ c;::: m izac~ on Jre~=r,=c, 
-zzz ~=--'# ••. _ .- -. " t·· .. ' .... _~ .. .. .. ,.~ .. ,.::" . 



Outline desisns leading :0 detailed desi£n ~nc 

ments will be developed Jnaer the ~eview-5t~dj ?~ase of t~js 

contract. 

3.4.2 Major e~.:..!r..2..._~_.~~i ons: -The: Car;SI.:L -;-''::','H sna 11 ;:re pa re as :'~i~;"cr:!\·,~nc~ cf 3:i ~r~n:~~d; .-..-.. ••••. ... ~". .,_. w __ . _._. __ ".". • __ ~ ...... 

pump ~tati:)ns incLding head ' ... or's and for:::e 7aj~5. tX1s:ing 

pTanS-;rrr"De :,ltilized but mList be field /erified. The pump 

stations 'Hhicn are included in Chis cate~orj' are: Amp-ria, Ein 

Shams (inc::..dil1g the curren: d'~8ition), Souk t::l Samak, GiB, Gar:',~a. 

El Dayoura, El Tawil, and Cadrie. 

A complete ~ydraulic and operational analysis ~il1 be ma:e on 311 

of the above stat~cns. T:,ese .1n'llyses '.'t~l; lead ~.:~a dHai:e·j 

program of cacital ex;;p.ndi::.:res ,ind opera:~ona~ c.1al~ges (~sJ1:~"'g 

in maximum utili.:a:ion of the e.<isting .'101"<:;. EJ~~.:a:icn a~ to 
"'-"~: _. 

the ~Jor i~~':.;lli~on of ~tan.q:gj._Pc'.·;er_, .. ;:~ Je :Cede. ;.~~] 

~.!:!~~_._9pe.r~:.iQ.; .. j:ls~njctionstii 11 be ;::re~~rec for eaC1 :Jr tne 

facilities and assistance will be give" in i~21e~e1tat~cn of the 

new procedures. Oetailec desi;n drawln;s ~:ro;e:e rlith e~ui:~ent 

ourchase documents I .. i 11 be pre~ared :JJ :.'1e ~::;S:;L. T.:..,';r for t~ese 

improvements. In :he case of ca;:;~:a ~ ~::;~8';e'":'e!lts re'~'j~ r; ng 

tendering for installaticn, the C::';S:":L.-:-':":,7 '",j~~ furnisn a11 necessa .... :. 

plans anc doc:Jments and will 3S5'5:";':S:2 in :r'.e tenlje .... in~ ;::"'OC::S5. 

The CONS;JLiAirT shail ass.i.sJ:....i1l:._c~c.s:r_:..;:.~.Jr. s,,~e .... ,jsion curing :.11 

actual improve~ent ~cr~s wne!her :Jrr~ec ::..: :y ~GSSD'S staFf or 

by can trac tors. 

=.55;:;: jn ..... -" ...... 
s..r.aG....,;.;i~ar.d ad~us7_ing the ~odFie-:: e;e~e~:s. 

~~:;"'--"'--'--It. -: .... ~-.. 

3.~.3 Sec:Jncary and Auxiliary P~~ping Facil\~ies: 
_ ....... ~~~~ .... _...,.....-.......... ................ ____ .<t."-" 

Thes~ facilities ccmprise :he existing ;neumatic e~ec:or staticns 

an1 auxi1iary pump stations in :!~e sjs:e::1 :see =:;ure 3. ;). 71e 
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3 • ~. 7 :'lanpO\ve!"': 

Because of the difficult; Pr~pcsers ~ould ~a~e in qUdn:iflj~9 

the ~e~acilitation Phase ~crk and ~n estjmat:ng t~e ~a~8:~er 

or as t~~ ~ork ~rogr!sses ~nj ~aJ jiffe~ f~am ~~es~ ;l;~r!s. 

Payment \0/;11 be In a cost-pl'Js-fixer.:-fee bas~s 1'1 cn:er tG ;;,e 

the neecea flexibility. Propcsers are to inciC:H2 11a~es, Juali­

flcaticns and dir!ctions af inci~i:ual ex~atr~ate ana ::ner ~ey 

assjgn~ents ~n aC:Jrcance ~ith ~~e GOSS: est~~ates. 

Sewers: 

icchnicai GJic:a-r!ce .Jf ~e"'ler 
Cieaning 

Capacity tvaluation and Cesign 
of Repairs 

Field Surveys 

Drafting 

Technical ~anagemer.t and Home 
Off; ce Support 

Subtotal 

~a;or Pump Stations: 
Preparaticn of As Bui~t Jrawings 

Operati:nal :i:1prJvement ar.d 
!nstr~ction Preparaticn 

Ces~gn r~prJvements, ?re~are 

iJoc'Jments 

iender Evaluation 

Services during Ccnstructlon 

Field Surveys 

Grafting 

7echnical ~anage~en~ ana ~cre 
0ff~c; Sup:::,..: 

Suo:.::.: 1 

F::re~:;r 

, ") 
I .. 

20 

Z 

4 

7 

45 

7 

18 

20 

4 

12 
3 

5 

12 

36 

2 
10 

.1 

52 

20 
6 

10 

2 
15 

.1 

12 

3 

.. ., 
,," 



Secondary and ~~xjlja~j P~mpirg F!cilities: 

rnven:~rj'ng and ~val~a~~on 

Rec:~ren~~~; and Jes:g~i~g 

: --:p r:;'.e:e'l ':5 

~ssistan:e :ur'~; ?roc~reGen~. 
rnsta;~3::sn, S~art ~J 

Orafti'lg 

Technical ~anage~ent and r.o~e 
Offi ce Suppor: 

Existing Trea:~ent Plants: 

Outl~ne :eslgn of I~prove~ents 

Jrafthg 

Tec~nical ~anage~ent and ~cn~ 
Of;;ce Sl.;:;;:-crt 

Su~ toO 1 

Institutional and E:uj;:,~ent ~e:lace-ent: 

Equi~~en: Evaluation and 
~ssjs:a~ce 

Te:hni:a1 ~ana:2~ent and ~c~e 
Or"':; co S '~~~r' -, I _ w .... ~1"..; ... 

'/ertical C:cntr'Jl: 

Field Sur'/eys 

Subto:Jl 

TOT~L, Renabil1taticn Phase 

8 

15 

10 

4 

4 

10 

51 

10 

a 
3 

25 

12 

58 

1 

2 

15 -
15 

?c:: ....... 

i6 

10 

20 

6 

10 

4 

66 

12 

6 

5 

25 
6 

55 

. -

, .. 
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The CC:iSUCi~~T will provide operation and rr.3inte~ance training to assis~ 
GOSSO'S ;:ersonne1 tQ operate and ~aintain the exist i ng :nd in:prQ'/ed 
system at or above cesign capacities. 
3.5.1 Oper~tion: 

A training program fJr present employees and candidates for futJre 
positions of GOSSD will be esta~lished. The program will include 
but not necessarily be limited to the following: 

Sewer maintenanc" 
Force main maintenance, 

Pumping facility operation a~d maintenance, 
Treat~ent plant operation and ~aintenance, 
Functional design of sewers and appurteni~:es. 
Functional design of force main and appurtenanC2S, 
Functional design of pump systens, 
Functional waste~ater laboratory operation, 
Service equipr.ent maintenance. 
Safety procedures. 

-
The program shall be directed s~ecifica1ly towards operation of 
the .xisting and proposed future facilities within the P~O~ECT. 
On site training at each of the existing major faci . ities ~i1l ~e 

undertaken in addition to classroom tra i ning. 

The CONSULTANT will provide ex~erienced operators and engi~eers 

to proviae guidance on operation of the major facilities as ~art 

of the program. 

~udio visual training ai~s will be provided by ~he CONSUL7~NT ~nd 

used as supplements to site and class~oc~ work. 

A system of clasSification Qf perscnnjl ~y skills will be ce~e : ~cea 

ana certificates :\'/ardelJ ucon s;Jc:ess&:.l 1 c:f'l~le:~on o· t:'le :1"'~~1"'1:-. 

7he cr~fr!~S sha; l :e :e~e : :~e1 =0 391cw =Jr ccn:~n ucu s !:~ ! 'cl:':n 

and ·01'" 'JD;ra~i!1; :"Jrrer.~ Ha;:· ;r.d :el/e :c ~~ ng ,~=IN 5:aff. -:-ne· .. 
snai i ce 3ae~ u a:e;y f:e.x ' b~-: :: ;: : .: .. , ~:r =:; ::.J": ;C·/dn<.:;;; ~n 

, 
,:ec~no; ogy. 



As part of ene ~fO~r3m, dual language 'ilan:Ja1s shall be ee·,ele~ea .-..-.. ,......,.---- . 

~r~~,a. ~.~~q .. -f~~~ ng_,~~!..El-E~.~~~SSCl s ta if. -he fv 1-

lowing is a list of manuals to be provided: 
Se\'1er cleaning and maintenance. 
Pump station operation and maintenance. 
Treatment plant operation and maintenance. 

Safe~y procedures, 
Wastewater laboratory procedures, 
Functional design of sewers and appurtenances, 
functional design of pump stations and force mains. 

3.5.2 C£ilot StudliS: 
Under thi s phase of the program, as part of the t~~S~~~'1.t .. ~1.an.t 

Op;!!tj.on ahd ~a..~;.~~~~;t~r . 1 ~b?~~t~ry' .. ~.per:atj on .effc,ts. e~.·~~~ 
s U:J.Q. 1. ~.Lon _~h.t. C}_i r.O ~~.a~.e.e\'/~ rer.s __ s.~aJJ ,.P? . unde.rtak en. The ;:lI.Jr-...... ." .. .. , 

poses wi 11 be: 
(a) to assist in,.1..~1~~t.iQ.r1~f tr!?~~.~.t.p'!..~.;;~ .. ~es and 

criteria for use in the Review-Study Phase of the 

PROJECi; and 
(b) to t~~~u.s_CN~,.LQ,f....§.o~JU.!\. __ ~h~._,p~1~~g_.~nd. con­

duct of such Riiot studies . 
• . , ........ :._ • • _-!I". : "' :-:!" . . .1 ...:...,. ', ' 

The ~i10t st:Jdies shall be at benc~-sca1e and shall utilize repre­
sentative samples of wastewater to establisn qualitative and quanti­
tative data for use in final design. To the extent possible ~nd 
agreeq to by GOSSQ, the existing treatment works at Kossous, 
Gabal El Asfar. and Zenein shall be utilized to verify bench-sca ie 
results on a full scale. Studies to establish assimilative para­
meters of the ,-eceiving water of effll..e~ts fran proposed treat~en: 

works shall also be made. 

A program of flow gauging and sampling .within th~ sewera~e syste~ 
shall be established to ~a:her hydraulic cata and fUr!'1~5h ' he­

~ater samples for labcr3tory ,nalyses. The f1GW gauqi~. 

be closely c~crdinatea w i ~~ the : : e3n in ~ effor:s unce:" :~e ~e~!o-

i ~itaticn 'hase. 

7r.e c:; :';L7~. : ;T sha i 1 ~rovic; ::-:e '1ecess':r":1 f ; c~oJ '"ieas~('-"; !'1C 

re-:Jr':ir.g e~:.Ji ;:ment. '.<In; C:1 sr.a: i ~ ':::lrr.e ::1e :rocer:/ ~- ~':S3: ... ~ , 
:~e ~nd of :~e SE~~!CES. 



-------...:;,...- ---- ,. ,- - -. , -

3.5.3 t·lanpcwer: 
For theiraining Phase, as fer the Rehabil ' tation Phase, Prcposers 
are to indicate names, qualifications and durations of individual 
expatriate and other key assignments in accordance with anpower 
estimates prepared by GOSSD. as follows: 

PROFESSIOilAl MlD TEC"ifI reAL 1·1At:~·~m:THS 
'1£ 

roreion Egyptian 
Operations: 

~i1ot 

TOTAL. 

Training Program and Classroom Work 
On-Site Guidance and Training 
Preparation of Manuals 
Drafting 
Technica l Management and Home Office 
Support 
Subtotal 

St~dies: 

Bench Scale Studies 
Full Scale Studies 
Recei vi ng \-Jater Studies 
Technical Management and HOrle Offi ce 
Support 
Subtota 1 

iraining Phase 

3.6 ',evi :':I-S tudv Phase 

6 

24 

8 

2 

6 

46 

10 
6 ' 

2 
4 

22 
68 

The :CoI'4'sm:fA~T';riC011ect, review and eva lute all available :a:a 
and inromation relevant t 'o the PROJECT. The CONSUlTA.iIT is ex;:ec:ec 
to review and familiarize himself thoroughly with all aspects of 

the "Greater Cairo Wastewater ?roject" re?orts . Volumes .L_thr:Q.~.b_6. 
-':;'''';';~-''';'-'-'''i''''' "';;' __ ' ___ 1 ",. , • :,.,... '\:,.- ~ . ~ . ,.,. .-".. 

prepa red by John Tat l 01 ... a~9~.~o~~ 1, .B i£111.i.!._.!L!~~!~,:!.~.' d~ .~e_~,l?,!': 

10 

12 
1,6 

6 

2 

46 

10 

3 

17 
53 

!,"d ' ~73. and the '~.J;.g-~~J~'!:o:'Q.ti:.t. /o1aster.~.l ~ S.~2!'~'. prepar ed by.,...:S­
Par~9n~, ca~e~ ~91.3J especially those parts related dnd interrela:e~ 
,J' -'-- . 

~ i ~n t~e sewerage sys:em. The CONSClT~ N- shall conduct addi:iO~a~ 
SUrvej5, invest i ;atians, and studies, as necessary to base and s~c=cr: r!c:m­

~e nda:'Jns f:r :he S:3ce ~xo~~sion :rocr~~s for t~e sew~~t s '/s~e~s ~e v~·::~e~: . 
... .. ... d , .... CtI ...... .:~ .,....-., . ..... .... - , .............. , .. I ~ ~ .- • 

The f i ~ l ~ sur/eys ~e~uired s~a ll be c3rr·ed :ut ~·:~in t~~ sncr:es: =~!C:'-
cab ie :ericd a'::er :~e ~;ctice to ?rcceed, ~Si:ieC1a Py t~e ~ nvfts:~;a: ~ ::rs 

~ " 
j- , -
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and GQllect i cn cf data r.eeced for the c~p l et i cn of 
of Exoans ion of the Wastewater Faci . ities . 

aa F ~." •• ! IJ ."'" ...... ~ ...,.- t'~ ..... ~ ................ :'-~-'. -;,... ..... ; .... - .. : ~ ...... ..t. . ~ • •• t. 

The matters to ~hich particular attention is to be given are: 
. ~.:' Populat.ion, land use, and I'lastewater f low ar.d s tren~:h 

projections. 
b. ·he possibility of making economical use of existin~ main 

.-..- ..".,. - -..-.. 
collectors, after rehabilitation, taking into considera-- .- . 
tion different alternatives, i.e. open-cut versus tunnel 

__ --- . 111 • --.,... •• 

interceptors and possible c~cts with other util1!ies . . -
The possible means and benefits of eliminati no sewer crossinos . - . ' .-- ...... ,. -- ...... 

of the ~1i1e. 

d. The possj b 1 e ~Q.Oo~. hg~l..t.tL .. aJlLEW'Ll.t.O.ru;;eC.ta..Lrlfe(".ts 

of pe i.t.t.:in9-diuila.rge.· .Qf tr.eatea.·e.fflue.n.t.,t.l •. the .. ~ ; ver 
Ni le (presently prohibited ) instead of the Kcssous, -- - -............. - .. ~ 
Moneit, and Balbase Drains, giving examples of s imi lar 
practices in other countries. 

e. The possibility of making use Of all exist i ng treat:r.ent 
facilities, after rehabilitation, taking into account t he 
technical and economic feas i bility- of such treatment 
facilities compared with the construction of new facilities. 

f. The most economical locations and capac~ty and process 
increments, and the relative present ~or~h costs, of 

conveyance and treatment facilities to give (l)...t!t.~~~;Le 

P~~~.r¥ .. Jr.~.atr:lent of a_ll . collec~e.d . :~~st.ewaters by .l.~85 
' • • _ ', . .... .. . _.. I • '. 

and 'effective secondary treatment by 1995 with and ',oIithout 
.~ .' .. •. -.... ...... .. ~-..... _ ... .. _._ .. ~ . __ . ,:' ._J. - - - ...... ';' ." . 

di?<c.h.~-'=.g~ ~ .~Q"' .~ he ~'ile, and ( 3) :.f.!.:E_;}.Y.e-_SeC9QdarJ. .. ~ r~;.~ : . 
ment ~f ef fluent to be discharged to the ~o"e it Dra in 
by 1985 and effective primary ·rea:~ent by 19&5 and 
secondary treatment ~99.5 of all other co 11 ected 

....""."xw . .,. ... = .... w ... .,iii/Itf/r!.· ·· • ••. ,', .. - . _ ..... 

wastewaters. 
g. A cost ef fective and en vi ron~en tal 1 ~ acceptab le rec~m­

mended staged orogram of cor.s:r~ c:ion of major conveyance 

an d t~ea~~ent fac ili:i es. 

~ .­'- ~ 

, 
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3.6.1 Population: 

--ni'S'in'tended that the CONSUL7ANi shall. to th! extent ~r~ct i cab l e. 

asce"pt and uti 1 i ze ~.!!~_~lt~_oLQ.o;l\,j1~.ti9.n, .. st~~i.~t. an.q .. p~.o,jec-

.:.tl;..;· o;.;.n~s~p~re_s ... e;.;.n.;,,;t;..;;e..;.d __ t!l.~~...ll.?~,.l~.a_s.~~\'Ia.ter )1':5 te.r Plan Repor.t. n O~'Je v e~, 

the CONSULTANT shall review the resu l ts of the 1976 cens s, recent 
~-_~"'_'-'_I .. __ .""."-"",,, . . .. 

developrr:ent ... ~!,ing. and other data or inronr.ation '.ojhic ~ has been 
;e 

de veloped or generated since the preparation of the 1978 Master 

Plan. In part i cular, the findings of ' severa1 of the projects 

listed in Section 2 of the Terms of Reference may require that 

adjustments or revisions be made to the population ~rojections 

previously deve1cpeGl. \~here these mOl"e recent data so dictate. 

in the opini Qr~ of the CO i'ISUL7AiH and upon complet i on of nis re 'Ii:',J 

and subseq uent eva 1 uati on of these data, the CON S ~LiArlT sll.3 1-

make any adju~tmen~s to the 1978 ~ast~water Master Plan es:i ~at es 

of the future RGpulation. thr9:'.I,htbg '/~:aC 2Q.Q~that he c!ee~ s 

necessary. The basic assumptions used sha l l be axpla i ned and :ne 

rationale for selection clearly defined. 

These revised data shall be presented ~oth narratively and gr3phi­

cally. The CONSGLTA~T shall coordinate the analySiS of his investi­

gations with the planning organizations in volved, consider their 

views and attempt to reach agr,ement wtih such agencies on the 

population projections to be adopted for the ~evelo~~ent of :he 

staged development program. 

The COrlSULTA:H shall ccmbine or rearranc;e the agreed po~u l at ior. 

figures by tne various appropriate sub-areas, through the year 

2000, as r~i.r..e ~Lt9_SE.!1!~~ ;t .!l~- . ;~~. ~~~~cU; .. ,~.~m~.~d and.,.-lS:i;e ... 
studi~ of this ?ROJECT. 

_______ -tI't _ __ • __ ... ... : .... ~"..;..~·~r· 

3.0.2 Land use: - -Similar to population, it is i ntenced that tne CO:·.SULT:~ili sn~ i i , t: 
the extent practicable, acce~t and utilize tne resul:s ~f l~nd ~ s~ 

st :.;di es • . incl..u.d~ng:.::~ev~ l)p!i.en t j)a::erns, n~_~s of ':e ',e l -:; ;.:en: :: ': 
pocu !~ icn ~ens~~ i es. as ~r2sente~ 'n ~~e :~73 ~as:ewa:er ~aS:2~ 

------.,..,~-- #,. .. .,.. 

P an. -~ e C::i.SuL7.~i;7 sha ll re"i ew "e'.:e ~: ,:s 'Ie :Jc;.:e,,'; :):::n ~ ~ ; i": 

., , . , - ~ 
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recent data so dictate, in the OPl nl on of the CONSULTA~IT and 
upon completion of his review and eval ation of these data, the 

, C.oJ ISULTArlT shall revise the land use proposals of the 1978 ~~aste­

water Master Plan as he deems necessary The CO('ISULTA:IT sha 11 

present the bases for these revisions. he rev ised data shall be 
presented narratively and graphically fo r the years 1980, 1990, 

and 2000, and if appropriate, other years coincident with the 
planned completion of majQr expansion to :he wastewate~ systems. 

3.6.3 Wastewater flow: - The CONSULTANT shall collect and review av ilable historical waste-
water data. Sewage peak and minimum flow \ aracteristics, volume, 

:~;. s;::n~:~e:·::.:::!; ~~u:::!~~:~; s~~rl ~; :;P.~;~;} :~:sus 
evaluated. The quantity and character;stlc, \ Of the flow handled 
in the various parts of the wastewater systen shall be determined. 
Appro~riate allowances shall be made for suc factors as leakage --from the . w~~~r supply system, infiltration an ....... ,' '': ' ' .. ~ ........ .., ..... ; ; . ' ~ . .- ... . 
sewerage s~stem, etc. Consideration shall be 
~ 

water discharge, including those wastewaters 
pri ·ate water sources, if they exist. 

exfiltration of the 
~-.. 

given to all waste-
riginating from 

Field measurements and observations shall be ffi ide t pump stations, 
loading points, and other representative locat ' ons to corroborate 
estimated flows within the system and the quan ities being 
delivered to the treatment plant. Weirs of va~ious types; 
recording gauges; and/or other measuring devices shall be 
installed as required for this pur?ose. Representative samples 

sha 11 be taken for ~s i ca 1, ~i.ca 1 and b i 0 1~2! cal .. ana 1 ys is. 
as the COrlSUL TANT cons iders appropri ate. 

Chemical .• ~n_a1J/s~s _.s. ha1.Lt.n.c1ude, but not necessarily be limited to 
~'z'4.","I !o=_U _ _ ......... JJiI>.-. • .,..:=----81"',.",",. . • • • 

de tenni n i n9: b ~.~i.~a ! . ,.9}~~tn-9,~~~ nd, d i s so.1.;..~~"",~,~;t.;.~.r2.~ .~~~ 
oxygen, total, suspended and dissolved solids, concentrat ions of 
~. _ ___.. srr:cw ~ ........ _ .. _.., :~ .... ~ .• ..,.r_ ... -.:.. .... .-. 

tota l nitrqaen, chlorides, phosphates and deteraents. alka lini~y . 
__ ---._... .. ..... " ..-.-_ .. . . .., .: . . ...... .. ...... . J. • • _ . "' .... . , .. ~"'" 

h~e.ta 1 s and ather CQ~S ~~::n ts __ c~.~~ !,~~.:~ ._::.A.~e, .. ~.~ _ . ~~:.~o~.!.~_e 
in the ·Nor~. ---. 
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3.6.4 Collection and Conveyance: 
The CONSULTANT shall develop a staged expansion program for the 
system, closely coordinated with the Rehabilitation Phase of the 
PROJECT and with projects now underflay by GOSSD. Maximum econOr:1ic 
use shall be made of the existing facilities in the recommended 
pr·ogram. Phasing out of the existing ejectors and small (auxiliary) 
pump stations should be incorporated in tha recommended program 
to the maximum practicable and economical extent. Options in­
cluding continuation or elim ination .of .. trans Nile flow at the exis-

.,f. .... ~, ' . ,:' • • , . ," - " · ·:~ ... • ·• · ..... r~ ... . . _ . ... .. . .... r-".- .",,.... .... . 

ting siphon and at Zamalek Island are to be considered. 
~# ' ''~-- . -

The recommended program shall be based on economic comparisons 
which include operation and maintenance as well as Jnitial con­
struction cos s, taking into account shadow pricing and qther 
parameters to the extent relevant. 

The reccmnended progam sheu 1 d cons i der the ~~ti'lUS . t,r~ffJ C;_s.jj:~.9..ti on 
in Cairo and endeavor to minimi~Limp.a~~.9.~_~ .~ . ~.u.rj,09.;, ~.~ns.t.t:'uction 
of the improvements. Construction methods which will minimize . ~. ..._ .,,' ,,_ .... " ; - :. : .. ' ,' , 

d!!.~.~.2.H~ .... o.! J.!:~f.·f.1 ~ __ f].?~ . and cQnfl i ct~ wi th other underground 
utilities should be developed and evaluated economically in the 
report. 

The CONSULTANT will develop a program to provide alternative dis­

~l.-m~t~£.~.~ .. .,f9r. .. ~~r~a .in _: .~.o} i d . . w~~~es n. ~-W bein.9 ~i~~ft~~ 9r-3":'.· 
t~'; .. J~W~.!:~-' The~e wastes include mazout, us~~, toxi.s.li~i.q.~, 
solid wa5tes, animal manure, and se~~age. The program will 
~ ~ ...-..:~.~ ..... ~ to.. . .. 

identify locations for collection, transfer, treatment and dis~osal. 
Conceptual designs and cost estimates for typical collection, 
-ransfer, treatment and disposal facilities will be provided by 
the CONSULTANT. . . 

The required organization including equipment, vehicles and 
operational rules to implement the above will also Je incl~:ed i n 
these SE~VrC::S. 

:he (;ONSULTAil7 'l'Iil l re'/ i ew the recor.r.:endat:ons in 
~eport for lateral and branc~ sewer expans icn, ~ art~cu:3r'j in , 

., " . ., 



presently unscwered areas and cevelop an incre~ental pro~r~~ fer 

construction based on need and GCSSJ'S financial ~bility to 

construct the proposed program. ~hen approved by GOSSO the 

CONSUlTA~T shall prepare designs and centrac: doc~ments for 

selected sewer extension projects and will supervise the ccnstructien 

work as part of his SERVICES un~er the Rehabilitation Phase of the 

work. The COiiSUlTAtH vii 11 prepare _systerD. l.a~out.s_,..f9.rareas 'lot 
~_·._4"'''''''· ...... 

included in the Taylor-Binnie report and where he feels departures 
..., ... __ ...... ........ -........... - ............. _ . . - ",. 

from those recommendations are warranted. 

3.6.5 Treat~ent and Ultimate Disposal: 

Studies shall be made to determine trea~Tlent requir~mer.ts :ased 

on receiving body aS5imilative capacities and current law. In 

addition. current 1al'/s regarding discharge of treat"ed se',o/age to the 

Nile shall be evaluat~d and reco~mendations snail be made for 

modifications or retention of these laws as applicable :0 the 

PROJECT. 

Field st~dies on the Nile are to be c~nducted ~noer t~e Training 

Phase to establish its assimilative capacity. ~~,~~Q..~.?g.~-"!.ll$.~? 

shall be developed based on these field studies in the reach of - '-'-~--' ." . - . 

the Roset.ta Branch irrmediate1y ~_~_~_,a.nd._~c\·I,ns~rea,rn ,o(,~t:e~~?~:}t 

Ora in. --
Stu<lies s:1a11 be conducted en reuse ~f treated effjo.Jent and 

~-- .. ~.,~ --.;. ........ ~ ••• ,,'~ ••• :-•••••••• .; .... '=" •• _- ...... 

sl.udges, including the impact of e1i:ninati.en or ,the,c:,orrent,ci5-
11,:&..- ----- .• - .... .••• - .".- - -

char'ge ~f r~w se'~ag~" tor.i r:1~isa tion at.Gaba 1, ;.1 .As,~a.r. 2;,~9 .'~~ou 
,. -. 0'C"'9.... ;_ .. -:,. . ~ .. ~. • • • ~ • • 

Kdwash.51udce disposala]te::,~ati.ve!s sha11..incluce ~ut nat :e 
.'..,.~-' •• '--...."',_' ,,_. • . • • • • 4 •••. " ........ J' I .... ;.._ •• " •.•.•• 

limited t:J composting, si.ibterrain.ap~.1~c3tign, and ,dr:;~ng,_je,j?_. 
--:. -:._-- ... :.~-.... , ", ,#. -. "'-'" 

The existing Kossous primary treatment plant which will be ~pgra~ed 

as part of the rel'labilitation phase sha1.1 be careful1y evaluated 

for possible inclusion in tne recommenced system. Ccnsidera~ion 

shall be given to expansicn for handling ad':it;cnal fiCl" ar:J,'cr 

to ;Jrovide a hi;ner 1evei :f t."'e3:7.er.:. 

;he existing :enein ;Jidn~ 5:'311 ::e ::rs~:er'2': as an ~r.te~"'=~ :::1-

~cner.: Jf the recc~~enced J~an. S:Jc~es sr.al1 je ~ade :c :e:2r~~~~ 

its ~ote'l':ia1 fer ex:ans~cn :0 har:c:e either' 'li;ner rcws ~,. :: 



treat wastewaters beyond ~he current design leve;. ?ar~ic~lar 

emphasis snould be put on solids handlirg and disposal ~e~~o~s ana 

operat; on. 

The existing :lahja Treat"':1ent Plant shall :>e S~Jdi2d for pcssible 

use ei ther for the ir.rnedi at,~ fJtJre or for incorpcr;ti en in t:-:e 

overall rec~ended plan. 

Currently construction is unljerway on to'lelve n~'0'1 primary clar~fi'2rs 

and ap~Jrtenances in the Gabai El P.sfar area. ~'heseW'/()rks sha 11 be 

utilized in the !~ccmmended plan ~nless it can be conclusively 

shown that !.'sing them in the recGmmenced plan is ec:nomically '.;n­

suitahle. The C(J~ISUlTA~H shall make studies to aet-€l":'1ine the 

capacities of these-un~ts and to identify any Qossible i~orove~ents. 

In the even: that '(' 2 than a single treat,ent p'a~t is r'eccrnr.:ended. 

pumping of sludge b,-:t',.:een plants shall ~e stLld-;ed as ::;ne of :he 

alternatives for disposal. 

Treatment processes consider~d shall-not be limited to conventional 

activated sludge. ihe ~nt1r€ ~pect.rtJj, of jiclogical and chem-jcal 

processes shall ~e studied. Empnasis shall be on ease of ~peration 

and maintenance. P:-ocesses '"equiring s:Jphisticated oper3.ting 

skills shall be avoided both from a process and a ~aintenar.ce 

point of view. 

Consideration shall be given to possible discnar;es of taxies into 

:~e Cairo system. A positive ~ro;ram to ccntr11 surh discha~;e 

shall ~e =eveloped as ~art af these s:udies. 

The ne~d to pro~ide covering or other provis1cns to prevent heal:n 

or nuisance condi:ions in drains carrji;g sf'''age ar,d industrial 

',oIaste effluents snall be eva:uated. In addition, the CG:~SUL"'.:':j7 

shall per;or~ s:udies to ~valJate the hycraulic :acacities J7 S~:~ 

'Ha::er.vajs t:J handle ~rojec:ed e"'f:~en: ::is.::nar;es. 



3.6.6 Concurrent Related ?rojects: 

Conc~rrent ~ith the PRO~ECT a number of related projects have ~een 

or are Deing con~""C!:2d by ot~er consuitir,g finns, unc!er tne c;.eg;s 

of ~Crl. These ;:;r:J~2c,:s are: 

~~s:e~3ter Facilit~es ~aster ?lan. StJ~l~S - Greate~ Cairo _1- ~_~''-'-' ____ .. ' .. ,,~ .. ', -, . ," _".' 
ana .... ; e.Y,jndrf a; 
~ ..... '- '~"~-.~ 

Water'tlorks ~~aster Plan StLidies - Gl"ea;;~r Ca.trQ....~nd A~ExaT1dr~a; 
~ • ___ ~--.._-......_ '" - .. - .... - _4'\' •• _ '<r ___ •• -,;..t.,. ~_ ..... '. 

\.Iater~orks and 'Iiastewater Mast2r 21;;.n St!.Jdies - S~iez, 
_ • w ...... ~looooI'~ ........... oi ... ~~ .... - .r_. ',_.r .. _"""-.... 

~'tnt.'L.andJ:'Jrt._Sa id; 

Manage'Tlent ar}d_lgrjjLS.~dies - all five cities SrC\\n .1bove. 
_~-f'" .... : .... '''r~ -. '. . 

The GOSS2 ~ill maintain liaison a~ong these consul=i~£ =~r-s t: re-

duce ju:Jlication of ef=ort by coordinating in'les:iga-t~'J-s arc re'/levls, 

promoti~g cooperation in associated activities, and as;ist'ng in the 

excliange of informa:~on, findings, and recJrr.encat~8ns, Tre C:Jti::':L-'::;T 

3.7 ~astewater Facilities Master Plan Re~ort 

The CO~S~L7A~T shall develop. evaluate, anc c:~~are alternative soluticns 

and ;Jrograms for tne immediate and the 1ong-:er'Tl cevelo~nlent of the ~aste­

water facilities within the PRO~ECT Area. 

Th~ results of the surveys, in'lestfgat~ons, ana~jses, and rec:~~enCaticns 

so' all he "'mo' od1'e rf 1'0 a -ompren' ens;v" "as~"''''' -to",,. ::-'C'1;"1'"S "'"*,,,r ;)'." _ _. .. \", . . '- ..!!..-..-!'o" :~C:~':'._' . ."....!..~ .... _ •.• _. i_""_ ...... ~ il .... Io.~_ ... _. ,':l ' .. 

~Lt. 7he re~ort shall consist of two ;Jarts: 

and ~art I!, Staced Je'leloD~ent. ------.:...---- .. ,," :n the ~re~~raticn of tne re;crt, 

special attention sna1l be given to have the t"o'IO ~ar:s cOi.1ple::-:ent ;::!C~1 

other. Hcwe'ler. each ~art shall be, in itself, as c:::rr.plete as ~oss~::e 

to ~in~~ize reference to the other. 

The Part II re!Jorts shall be submitted in draft fioa1 and final fQ~s 

witnin 10 and 1.! ~onths, res;;ecthelj, frcr.1 ~1otice to P"oceed. The 

c:ntents and addit~cnal details of these reports are cescr~bed ~ere'~a~te". 



overall ex~ansion ~rogr3m and ~resented in report for~ in 5Jfficient 

detail, both tec1ni~311y 3nri ~cJnomical1j, to per~jt ~QSSJ and ~SA:J 

to ore;are a Jrcjec: ~ape~ for f~nds an~ start t~e des~;n and cons:r~ction 

work dur~n; 1979, "'he prccosed ':lajor c:::r1Jor.ents ic:enti"'jec Jr::er this 
ini(;';al,o/crk sha~l tle presented in a sesar~~e re~or: -- "" ......... ~:----" .... - '-~ ,-",-., --- . ... 

June 1, 1979, ..... ....-.. - ...... 

3.7.1 Fart r - Imediate r:haseof :'e'ieL'::C1e'1'.:: --------------...... -----.~ .. _ .... -.-
Part r of the Wastewater raeil itit2s "·!aster Plan ~eport snell in­

clude all ~odifications and additions nee~ed to improve tne 

f~dequacy and i'eliability of th~ existing waste\oJater facilities 

to satis7~y nl'?ar·tern needs throuaM the 'lear ~925. It 5nal1 pro-__ ....;;.- -v ___ w"'~_·"·~· ____ _ 

vide for extension of wastewater coll~c:icn and conveyar~e 

fac~lities, to certain critlc=.' areas to C2 i~en::~·iied ':;y tne 

CONSlJl!A;(i as tleing presently '..vithout ser'/ice :Jr receiving :;nly 

marginal ser~ice. The Part r reports shall incluGe ide1tificat~cn 

of tne more important current problems; ~e~er~ination cf urgently 

requi~d re:nedial works or ne'.-.I facilities; kcr'Jve~ents in plant 

components, equi~ment and operating techn~~ues to reali:e better 

operating efficienc:/. reliabilitj. and ;::er·or.1ance; preoaration 

of p~rtinent technical-econcmic feasi~ilitj ana1yses; and ccm­

pletion of conceptual designs for the !r;t;1Eciate ?hase ir.:provE:nents. 

Specific project packages ~hall be iden:ifiea ana their locaticn, 

capacity and configuration, sche~ule of exec~:icn, and cos:s 

determined. 

The Part I ~astewater Faci:i:~es ~aster ~lan ~epor: shall be 

submitted in jraf: final and final form Nit!1in.j . .ACc....l2 .iTLO.'r;:!.~_, .. 
res~EctivelYt from the ~ctice to Proceed. 
~ ___ ____ _ .. _ .. _..,~ ___ .", .. , .. _r,'-'·_ 

The Pact I UD.tL;:.:.n.1.J ..... :se:;.~r.t. sMa 11 i ncl ug,~chnJ..C}.J~IlL~<;.OJ2.Q..1l2s: 

feas ','~.}.],i tca,r.alyses and ~_on~e.9.tu.~l.ge.s,i ~s.L~;~~ __ ~2!oP_c~,ed --physical improve;'!1ents_~o be. constr'Jcte<;1.in the ::rmediate Phase ............ --- .. ~. -.. 
of Jevelop~entt precared :0 t~e extent and :e:ail ~ereinaf:er .----.... - -. 
described to enable GCSSJ to ~ake Jreli~in3rj ~nJest~ent ~e:is~:~s 

·:Jther inter'1dti.Jna1 1ending a·;e~c~es. ~n envi"',:nr.:e~~31 =sseS5~e~~ 



· .. - .•. ,- . . . . - ____ ~......__; . . ___ -..J 

The Part 1 Draft Final Report shall include descriptions of 
existing wastewater facilities and their deficienc ies. It s all be 
supplemented by maps, plans, graPhs, ~ tabul~tions, photograph , e~~, 

The description shall in~lude, but na t necessarily be l jmit a to; 

a. Exte~t ~~~_~~~~~~! collectio~ and conveyance s stems, 

areas ' and population se ved. 
b. Type .and degree, of waste ater t~eatment; 

c . M.~,~h~~L o_LW:~.H~~,~_t~.r:, ~.i ~J' ~ a 1 ; 
d. C .~~~ition a d c~pacit,Y ~ ex tst5ng 'tlastewater 01 

acilitie$; 

e. 

f. 
g. 

".:. . -

anagement 

lcqities; 
ni n the 

The investi 9ations analyses. recommendatio s, and 
concep~ual designs carried out fo , the mmediate Phas shall Je 
incorporated to t~ e extent of the r com letion in the Par~ I Draft 

Final Report. In partic:Jlar. the P"art I Draft Final 
contain a sect or, on Review and E aluation of Proj ec ;s in Progress 
and a secti~ on Plant Operation and Maintenance. T e pr iority 
of shall also be d\i rcussed in this Rep rt. 

Recommendations shall be present d in the Part I Dr ft Final Report 

~ for the establishment of an ongo ng program o. con inuous data 
collection. as required to faci1 ' tate the decision·making processes 

in planning. d.esi I staging of construction. and peration or 
projects beyond ~~e lmmedlate ? aj e OJ D.ve'o~men· 

The recommendat ons and pro~am' presented in the Part I Draft 
Final Report shall be coordinat~d wit the Part I proposals in 

preparing the Part I Final ~ast wate~ Facilities 
ihe P ar~ I F1nal Rep~rt sha;l 3ke in 0 acc~unt c mmer. s ~y GCS~~ 
and USAID on the ?art r Draft l in al ~eoort and slal1 u cdat~. :e:.: ~~ . 
and r~'I ' \se as necessary, 'the iii. t:ril! pr:sented l~ er~~1' The :':~j. 
ana lyses, and c~nceot~a1 desig s cc t ai ned in t~ I ~:r: : F~~~ i 



'. 

----- -- - ----- -- --- - ---.. -.",,~=-=------:!i' 

Report sha1l be presented in sufficient detail to enable GOSSD and 
-USAID 0 refine and confirm ~art I invest~ent decisions and program 
a~praisals made on the basis of the Part I Draft Final Report. 

To be included under Part I is the conceptual design of specific 
--.,.., . . . .. ' .. • _ • • • •• - -.- - ... . ... .. .. ..... - a , - " ' 1' • • ," :-. : _ . ' • . _ .:' ::., .... .......... ... 

project packages. The conceptual designs. outline dra\oJings. .. --.. -
desc r iptions, cost estimates and'feasibility analyses shall be 
prepared in such a manner that if so decided by GOSSD. final design 
of these project packages can proceed expeditiously. (Such final 
designs would be contracted under a separate agreement.) The 
conceptual designs embodied in the Part I Reports shall include, 

- -
but not be limited to: 

a. Outline plans showing location. layout arrangement • 
...-:. .... . , " ,- ... ,. - _ .... - " 

approximate. leading dimensions and eleva!;ons of proposed 
typ.i cal and major wastewater facil ities, adequate to 
pr~vide a basis for reasonably firm estimates of cost; 

b. Descr_i. p.~ions _of p.roG~ssesJ methods •. ~a'p~.cHies, etc . , 
of major units of wastewater facilities equipment; 

c. L~~~t;on. _.an.~_U)p.r_o.x.imate ~on~iguration _Of _ P!..9.E!:....~Y to be 
used for wastewater facilitfes development; 

d. Sma scale plans of main collect.~rs •. gra.~~ty. . sewers and .......... _ .- · ' . . _"" r. , . _ .. . . - 0 0. - . - . _. • 

force ains; 
e. Approx mate size, length, type, and general location of - . . . . -- .. ..--.-_ .. . _-

maJor--sewers, 'd~air:ls, collectors, etc. at r~le'lan,t 
w'iSriwater treatment ~lant sites~ _ ... . - , 

f) Sche~ tic flow .diagram>. and hydraulic profiles showing 
flow through the various units of wastewater tr~atment 
plants, where necessary to establish feasibility and/or 
costs ~ 

~ ) Outl i ne dra~ings of. spec1 .. ~!. ~ructures. 

ihese conceptual designs and outline drawings. layouts, etc. shall 
clear ly and absolutely convey the intent, general features, and 
specify and describe the basic performances. processes and s izes of 
the ;:lropcsed facilities and their pr inCipal componerlts. In ;ener: ' I 

but as aopropriate, these dr=win~s shall be ;Jrepared f' r ind i 'l idua; 
faci l iti es. Special cons icer3t ions requir ing ;:lar:i cular a::er.: ~ vn 

during f i nal des ign, s~ch as the ~eed for corros ion r,es ~ s~ant 

1laterials, t iming of celi'lery, or i rJsta il at~on et.:.,. shall oe ~ot;~ . 



,------._--..... .. . 

Appendices to the Part reports shall centain information on 
survey data, investigations, tests, other supporti ng data, con­
ceptual design details and other materials supplementary to the 

main text. 

3.7'~Ct II - cStag;d Dev~22'~~~tewater Fasi i ities: ._ 
l 'he studies under Part II of the Waste\Vater Facilities Master Plan 
shall determine the wastewater facilities which best fulf t ll the 
needs of the PROJECT Area to meet projected wastewater r~gu irements 

through the year 2000. The objective is to formulate a staged --. -- : . .,. ,,.,,..,,. .• __ ...... #.-..- . - . ' p, .• • ' . ... - - ,'. - _ . ..., 

development program that is technically, e.nvironmental.1y, and 
__ ...... _ .. ___ ,,~ .... , 041 ,.;..~: .,,:..:fto .4 ....... :".:,i : ~..:- ~ ..... t;:."':"' ... . - - ... . .. • • -. .. . 

~conomically sound and financially feasible . The studies shall 
--. ..-........ ........... . ~# ' ,. • , " , .; , .. "':f-o . .. ,~~. : . ... .... :- •• " .. ' 

identify and evaluate alternatives and shall be sufficiently 
detailed to pennit reasonably accurate determinations of construc­
tion and operating ~osts for each alternative sche~e. The expan­
sion program shall indicate the facilities required during each 

proposed construction state. 

In developing Part II of the Wastewater Facilities Master Plan, the 
following points ·shall be addressed: 

a. The existing wastewater facilities and all works covered 
under Part I - Immediate Phase of Development. 

b. Projects planned or in progress. 
c. Determination of wastewater flows throughout the planning 

period and the re uired facilities. 
d. Determination of the most suitable, reliable and cost­

effective means f wastewater collection, conv~yance, 
method and deg , e of treatment, and method of disposal. 

e. Development ~~d evaluation of altern~tive programs. 

3.8 Environmental Assessment 
The CONSULTA~T shall prepare an Envi ronemnta1 ~sses3ment of Par: I and 
Part II of t"e ',tlastewater Facilities Master Plan in accordance ·,.,ith the 
AID Environmental Procedures as published as Part 216 in the Fe~er3l 
Register on June 3D, 19i6. The purpose of the Environmenta ; As ess~en c 

i s to prov i de USA IQ and the ~OSSD'S ~ec i s i on ma kers with 3 :ompr~hens iv E 

understa ding of the reasonab le ~l ternat i ves so that the ex pe~:;d be:.€ f~ :5 

of ~eve l o~me~ t ob ~ ec: i ves can be we i ; hed aga inst adverse s ~cr:- or ~ : n ;­

te rm ~ T.pacts upcn the env i ron~en:. 

, 



Environme~tal ~sses5ment, as used ~n this Sccpe of ~ork, will net ~e 

cons~~ea to be an ~,"v1r~Qme'!t.al_I~~a_ct State~e'lt as defined in 0'.-5. 
Gover~~ent Regulations. The Enviran~ental ~ssessment shall ~e e~bcdjed 

in a separate sect jon of the Part: and ~art :: reports. It is net 

required tna: an individual or independent Environmental ~ssess~en: report 
be submi ::e:;, 

Consideration shall be given to those ~ffects upon the environ~ent which 

adverse1; affect such aspects of the human environment as air, water, 

land, flora and fauna, and socia-economic conditions. Special attention 

si1al~ be ;iven, as appr:Jpriate, to ;JroDle;ns involving sol i,jNdstes, noise, 

hazardous substances and nat~ral resources de~elcp~ent, and in addition 

action liflich: 

a. Degrace the cuality o~ the ~u~an environ~ent, 

b. Curtai1 the range of ber.p.fi:ial Jses of the ~uman environment 

and its resources. 

c. May ha'ie both detrbental and beneficial e;fects, even if on 

balance the effect will be beneficial. 

d. Have sec:Jndary effects which may be more substantial than the 

primary effects of the proposed ac~icn. 

e. Are like~y to have an effect on any natural or cultural heritage, 

archaeoicgical elements. 

This Environmental Assessment snall include, but not be limited to: 

a. A description of the existing environ~ent without the proposed 

improve~ents relevant to the analysis of alternatives and 

detE~inatjons of the envir:::nme:ttal effects of the Waste','iater 

Faci:ities ~aster Plan. 

b. A -jescription of the fiiture environment 'Nith no action tc 

imor~ve the wastewater facilities. 

c. An environmental assessment of the alternative ~rogr3ms stJa1e~. 

The signif~cant direc: and in~ir!c~ effects of each a~t2r~atiJe 



be described giving special atten:~on to ~navoidable impacts 

and steps to ~it~gate aCverse impacts. The significance of 

land use i~pacts shall be evaluatej, ~ased on :~rrent and pro­

jected ~opulac~:n ~ithin the ?RO~E:7 ~re3, 

and reasonacle steps to minimize adver52 im~acts directly or in­

directly resulting from the SERVICES: (a) numan conditions and 

act; v it i e s, inc 1 u din 9 c omm ere i a I and soc i a I act i v it y. t r a f f i c , 

economic conditions and environmental quality; (b) on land, air, 

water, plant, and animal resources; and (c) archaeological, his­

tor; Cd I, or' cu I trua 1 resources. 

ihe COi;SUL~~iH shall_, in performing tne =<e'1ab~lit.::tion. Cesi;n­

Construction Management, and Training Phases of tne SERVICES: 

a. Pr.ovide for sevier cleaning operations to be ccnJuctec 

with minimu-1!1 inteY'Y'uption of traffic and -::cnnerce and 

provi de for Su lids. sludge, and, or :::ebri s, re~o'led frcrn 

sewers. to be trucked away da:1y :c safe burial. In 

this respect he snai1 previce f:r the suPP~/ or suitable 

vehicles and other equi~~ent and, with the assistance cf 

the respons~b1e agencies, ije~:~fy sJitable disposal 

locations. 
b. Plan ana soecify the rehabil:tation and ~odification Nork 

so as to min~mi:e ~he time and dis:ance over which 

trenches will be open. 

c. To the extent necessary, pravice ~or underpinning to 

prevent damase by trenching tJ near~y 5~r~c~~res anj fsr 

sheeting t:J protect l"OaCS and ::her surface \ ;ainsc 

colla~se and to protect workmen. 

d. Provide for backfiiling, cC':npaction, and repairing or 

other acprapr~ate resurfac~ng 50 that the~e will ~e no 

res:dual peYi11arent <::e:r;~ental e';fec: 'In land 'jse C::..e :0 

:.Jncer~rGund wcr<. 



f. Provide in construction contracts for contractors to 

well t'Jr:e.j; ser'/ie;'!; fil:e"s, ~~:\Ie"s dllj ~n~e'::crs on 

gaso1ine and diesel en;;~es to ~inimi:e e~jssj:~s: 

removing all ccnstr'Jct~cn ~eb,.is to d;J~;c,et.:: jIJ;:':P sites 

and ~reventing any burning of reF~se and using, to extent 

ttat they are avai1able, low SJl~hur fuels tJ ~infmize 

emlssicn of sul~hu~ Jxides. 

In perfonning the Rev; ew-Study phase of the SERVICES, the CO~jSiJLTANT 

sha 11 : 
a. Provide, to the extent feasible, for i~prove~ent and 

control of tne quality of wastewater receiving da:er~ so 

as to protect both t~eir beneficial uses, incluclrg 

agricultural irrigation, fishing and urban water SJ~Dly, 

and also their flora and fauna. 

b. Provide, to the extent feasible, for imprOVe~€;it C7 

sanitary conditions within the ~RO~E:7 ,:'rea and in areas 

affected by waste~aters deriving from the ?ROJEC7 ~rea. 
c. Identify potential environmental ir;-pactsdue to alter­

natives being de'le1c;::ed and compared, take them into 

account in comparing the alternatfves. and consider them 

in :nore detail in e',aluating the rec:r:,:,encec fi:"st s:a~e 

and long-term ,Jrograms. St,;ch impacts shall inc;'"ice: 

Toxic effects on fisheries, the feod chain and 

community water suco1ies; 

Taste and odor ~r~c~c:ion and interference ~i:h 

water tre~t:nent processes for community water 

supplies; 
Oxyge~jepleticn and its resiJlts in receiving ,vaters; 

Nutrient and sus~ended solids effec~s on er.ri:~men: 

and eutrophication of receiving waters; 

Effects of dissolved so7ids in irr~gaticn ~a:3r on 
agri c,d ture; 

deie:er~ouS S~DstjnCes net .,., ..... =. W"" "'1. __ 

the ab:ve :a:e~o;'es; 

Contaminat~en of ;r:uncwa:e~; 



Interference with eC8nomic or co~meric3~ act~~1tj 

(including traffic or trans~crt3tion;; 

Interference ~ith qu:lity or locatl~n cf habitations, 

\tIork~ng environrr;ent, ;:;ublic saietjJr :1e.al~;1 and/Ol' 

safE,ty of 1'10. kers; 

~jcj se; 

Land use effects, including re~cval of land from 

agricultural and l!rban l.jse; 

Temporary effects during cons~ruction and start up. 

d. Ident; fy the environmental impacts of the ~roposed first 

stage construction, and of the long-term ~rcposals, in 

relation t:): 

Existing conditions; 

Condittons wnich will prevail wi~hou~ the Jroject. 

e. Incorporat(~ into :-;is pr'oposals measures to ~itigate 

adverse environmental impacts which would o:her .. lise hdve 

resulted, to the extent that these are reasonable and 

economical, taking into account not only impacts within 

the PROJECT Area, but also national and internaticnal 

impact. 

3.9 SubSurface rnvest~ions 

The CO~S~LT~NT shall review all available existing data and, where required 

perfor::1 field investigations and ana1yses to ascertain subsurface. soi 1. 

or strata conditions. Areas of unusual soil, fou~dation or grcund~a~er 

ccnditions, as they relate to ~rcbable con~truction problems or to the 

cost of the alternative schemes, shall be identified and evaluated. 

~here existing data are insuffic~ent to ccmplete the evaluat~ons ~ecessary 

for the formulation of the staged development progrcm and ccmplete final 

desi~n of the Immediate Phase ' .... ork, the CONSULTAilT shall obtain s ... ch 

acditicnal soils information as can:Je accom~l';shed by s~lilp1e ileans,such 

as test ;;its, hand au~e"'s, prcb~s, examinaticn of ocen :xcavati:ns, e~:., 
and ~."te labontcry testing of jist:.Jr!:ed Sdr.1p:es, etc. 

. .. 
5.103 I I :.:e 

1ee1 &:r" 50i: :lcr~1g or :':~.1er 5:e:~aijzed s;;bsur-ace in,:es:~;a:~:r.s. 

testing and ana1jses tJ su~:or: :~e ~easjbili:y of :~e :r:ccse~ ~ds:e-

Hater ~aci:~:~es Jr:;rar.1s and/:r :or ~~e jeveloD~ent Jf :~~ -ina: en;~~e~r~~~ 



CmlSLJLT':":lT shall assist GOSSJ in ':he planning, ;)rogr=.ming, anc prcc:..ire"'ent 

of these soecial borings and tests and s~all evalJate the reSJlts of 

Suc, borings and testings as jre ;:erforT1ed within tne time frar.:e of the 

3.D C2r*i i CtS 'lJi th Other 'Jti 1 i :j~s , 
The CGNSLiLTAilT shall revie'N all available plans. recorcs, and other data 

on the lo~aticn of .;xistding,L!..tiJjJ:ies, and/or related municipal services, 
either underground or overhead, within the PRO~ECT Area and as relevant to 

the for~ulation of the wastewater facilities develc~ment ~rogrJm. 

Dis=uss~ons shall be held with officials of thes~ utilities to ascertain 

present and future imorovement ~rograrr:s, and to deter~~ne-and ~inimize --to the e:('~ent practicable, conflicts with t!1ese u:~lities. 
----~ . ..,...' 

In devel:ping the Master Plan, the CONS~LTA~T shall take into account the 

presence of utilities and shall consider the cost of utility relocation 

and public inc=n~enience caused by disruption of services related to 

the implementation of the staged development program. Special considera­

tion in this respect shall be given to alternativ~ alignments for trunk 

or interceptor sewers, or other projects proposec as ~art of the 

r~~ediate Phase Develop~ent. 

3.11 Feasibility St~dies 
...--.-.......... . 

The p~r~ose of the tec!1nical and economic feasibility studies is ~~a~sj~~ 

GOSS~, USAID and Jther in~ernati:nal J~naing age~cies :o_~valuate:he __ • ___ . .:a .• ~ 

ad:':"::~~.i_~~ .. ty of undertaki.ng the waste'.'Iater faciJ i ties de'le1r:~men: :;rO~~!L._. 

The feasibility studies shoulc integrate the results of the CO:;SJU·.:,'l7'S 

investigations into t.1e technical, financial, ec:nomic, and othe'" :.s::ects 

of tne develop~ent ~rogram and should Je suf~ic1entlJ c=mp:ete to :er~i: 

indeoencent appraisal of the soundness of the development program, on the 

basis of tne data s~bmit:ed and tne ass~motions used. The technical and 

econcmic feaslbility studies shali i"c> .. ce but :-lot be li:,:ited to: eva;­

'.Jations, analYSeS, and recor:'r.;encaticns, as a:::Jr::oriate, and as further 

::escri:Jea in the ::J~ low~ng sec:i:r.s. 



l 
i . . 

c:.'-___ "--_______ __ _ " 

The material presented in this section, has been su~mariz~d from, 
"Eccnomic and Technical Soundness Analysis for Capital Pr"ojects Submitte·j 
fl)r AID Financing". which is the guideline established by US;\ID for 

financing capital projects. 
3.11.1 Technical Sou~dness: 

_----,.,~ ........ "'r' - .,- r ..... in support of the economic and f inancial soundness evaluations. as 
below, to be presented in the Feasibility Report. that report 
shall demonstrate the technical soundness of the proposed first 
stage works and shall present a comparative technical soundness 
evaluation of the subsequent stages through the year 2000. 

These presentations shall include at least the following: 
a. Principal engine~ring features of the pPOgram as to 

type, capacity and characteristics of major facilit ies 
or units; relationship to existing and futur~ service 

re-qui remen ts . 
b. Justification of the scope of the improvements program 

in reJation to development of the community served and 

the staging of the program. 
" - -

~. Design objectives, general criteria. standards. types 

d. 

e. 

and capacity increments of new facilities and equipment 
in relation to the: existing system and the quality of 
services to be previ ed, with conceptual layouts and 
locations of major and typical facilities. together with 
local and foreign currency capital and operations cost 

estimates. 
Prel iminary investigations and sur'leys sufficient to 
identify th~ significant technical problems. establish 
location and fix general criteria and standards. 
Justification of the criteria, standards, locations and 
extent of the facilities proposed as compared with other 

available a~ternati'les. 
f. Conceptual designs and outline plans of all proposed firs: 

stage facilities, sufficiently ccmp lete to provice a 
I 

basis for r~aso~ ao ' J fi f." ;st~ mates or work qYdnt :r.::s 
~nd costs. I ~Jc31 and for~ i ;n cur~encl Idi rect r~C . 
i nd i r~ct F~C ; . iand. :ons:ruc:icn (1 aber and ::':d::l"ia 1s. 
equi~rnent ) ! anc c:era ti cns cost es:imates shcu ld ~e , 



included, wit separate ~rovisien for engine~ring and 
construction contingencles. Preliminary engineering 
should be sufficient to assure that all foreseeable 
costly and time-consuming factors whicn may occur in 
the course of final design have been eliminated. 

3.11.2 Economic Feasibility: 
~~r-- P JCUS4+ . 4 ........,...s. 
Since it is intended that the first stage facilities should 
proceed through funding, detailed design and construction, the 
CONSULTANT shall demonstrate the economic soundness of the first 
stage. 

The economic soundness evaluation shall show that the first 
stage proposals have an adequate interna, rate of return :hat is 
significantly higher than that for any other tehcnically 
feasible alternative. 

In addition, the CONSULTANT shall make a general economic 
evaluation of the whole proposed development program through the 
year 2000 (benefits and operating costs beyond 2000 may be 
considered) . 

In the economic soundness evaiuation, information on the aspects 
listed below and other necessary information shall be provided: 

a. A description of the community; population and 
principal occupations; industrial activities by type 
and magnitude; prevalenc~ of water-borne diseases and 
other public health considerations. 
A description of the extent and condit ion of the 
existing wastewater facilities, area and poculation 
served; source, quality and amount of dependable water 
supply; adequacy of water and sewer service and de~anc 
for increased or improved s~rvice. 

Relationship of the staged improvement program to other 
wastewater facilities improvement programs envisio~e~ 

for the PROJECT Area; relaticnsh ip of ~he ~r'JJosec 
first stage works to the s:aged ?rogram. 
A aisc~ss:cn of the charac:er oT ant j c~pate~ ~enef ~ :3, 

both dire~t ~nd ind i r~c:t resuiting fr~m the s~a~e~ 

imprOVEment ~r'Jgr3r.1, and par:~culul:l of',;!":e f i rst 
stage. 



3.11.3 

~. Scale of the proposed inves~~ent program in relation 

to other planned and ongoing public projects; relation­
ship to stated Savernment develop~ent and related 
policies; relationship between amount and ti~in; of 
benefits (quantifiable and unquantifiable) and costs 
(with shadow pricing as applicable); demonstration 
:hat the proposed ?ROJECT is the least expensive 
that will produce the proposed benefits. 

Financial FE!asibility: 
• c 'm !4ilf ~~~ .• ..,. 

Since it is intended that the first stage facilities should 
proceed through funding, detailed design and construction, the 
CONSULTANT shall demonstrate the financial soundness of the first 
stage. 

The financial soundness evaluation shall show that the first stage 
proposals will prod8ce revenues sufficient to cover all fixed 
,harges, amcrtization, maintenance, ana operating costs, and produce 

. . 
a return on investment of not less than six percent, in this 
connection "investment" shall be exclusive af necessary and 
available cen~~al Government and external non-refJndable grants. 

In making nlS financial evaluation, the COi.suu;.,rH shall: 
a. Develop a financing plan, COvering sources of iocal ana 

foreign currency capital and revenues, in consJl:ation 
with relevant agencies ana officials, for the first 
stage works. 

b. ?repare projections extending ten years beyond the first 
year of operation or last year of construction (which­
ever is the later) of the ~roposed first stage ~or~s, 

~ 

\". 

of income statement, balance sheet and casn flow, tdKin; 
into account ongoing sewerage activit~es by GOSSD in 
the PROJECT Area. 
Discuss ability and 'r'Jillingne.ss to pay those ','Ino ... 

~'J i ; ; 

be required to support the prooosed reven~e charges. 
d. Indicate in breaa ter:r:s 1 ikely :rencs 07 unit :::S:3, :r..: 

a~nual rate of ret~r~ or~ces :~rsugn ~1e remai~:er ::f 

the pr:;r!m jeyond tne :roje::~cns unCer :b). 

tnrcug:1 the :ons:r:.Jc:~cn ana start JO per;pc, sacar::~r.; 

out the ce:aile~ desi;n ana c:nstructicn 07 :ne :r:ccsea 
Seoara:e elements of ::-:e ~irst 5ta';e. 



3.,12 pDesign':".Ccr:t~,:r!Jcti::~; "l~!:;se::erJ;t ?hc,s~"". 

As described in Section 3.7.1 the r~ediate '~ase af Jevelcprent,vi11, 

in general, comprise extension, i~prove~ents, and enlar;emen~s to the 

sewage collection conveyance, ane treat~ent, and dis~asal systems to 

accomodate part of the growth forecast for 1385. Uoon se~ection of the 
"~,-","",, 

I:7Tl'~cdiate ?hase Projects in consultation 'tlith GCSSJ and nailing recf.ivec 
~,...,.- -.~."-''''''-- - .,.... .'"1':'w-:"_ .. ,. ........ ~ •. " '-'. 

aRE!..::~_~~,E.L&OS_S.u, the CONSUL iM~lT sLL~I.3xocj:!~d _i[iim~cL~,a,t~ L( ~~,.,,~~l~~,h 
sSh.~dules of~the_p[9,j~_~~~d..,c.~s,tsno'/orK. expenditur'es in relacion to the 
design, construction and star.t u'p··of the Irrrn-e'd'ia;te' Pha'~-e~Fa~'il iiies: . 
~., ", __ .' . - ... ~..... '.1_ • __ .... . -. .... .' -

s..ap.ar.a..t.ing,..thern. i\1,to cQnvenient,~.tze~L~'package5" to facilita..~e._implemen-
, 1 .. - _ .. ';--~-r-'!"- ... _._ .... -.~ -.-_- ." .• - ..... 

tation. ihis phase of the '",ark shall incu..de the s:.Jpe,vision, coordina--' tion and "-anagement of final engineering designs, construction ~lans 

and cioc:..ir.'ents, detailed cos: estimates and construction Wt"nlsned 0'1 - . 
otner en~ir.eering and constr'Jction contractors. iilererore, the CO:;SL:L­

T~ji shall ~rovide as part of the SERVrCES, overall m!nage~ent of the ---_. - --- -----,-
cesign and constructionl'lork of the IfT'rledia-ce Phase Projects. ihe ,- - ---.- . . - .------- --- - "_. - -_. 
program shall be such that the construction of each jndivic:ual item 

of work shall be started as soon as possible without sacrificing quality 

and eccn(;~ics of the completed works. The CCNSULiANi shall ~onitor and 

coordinate the work to see that it meets previously established criteria 

and schedules and shall include: 

3 . 12. 1 ~e s ~ gn : ----The COriSULi:'I':T will prepare notices for pr·~qL.ialificatia(j or 

engineers to design thr:: new ',~orks and 'o'Ii1l assist in their short­

Ilsting. ihe CGrbULT';j'lT shail prepare Te!"'l1s of Reference to 

so 1 i ci t propasa 1 s for ~es i .:m.-Jnuom~C.J~~i on sucervi 5_i..on 

services from ~reviously prequalified fi~s, and shall, assist in -'--'the evaluation of the proposals with GOSSe and provide tec~n~cal 

advice to GOSSQ during contract negotiations witn selec:2c :~r~s. 

The CONSULTANT shall conduct periodic reviews of the design 

engineering contractors' work at a frequency and in ~etail 

si.dfL.ent to ; nsure the final pr:c:uct afdesign and ten.:e:", 

~oc:..i~en:s is in c~nf:r~ar.ce ~i:~ :~eir c:ntrac:s. 

~esi;n ::n:~~c::rs and ;CSSJ, 



'. 12.2 

The CO~;Si.!LT':':iT shall monitor and "eview the progress aT the desig"l 

contr3ctors in order to insure time1j completion of the various 

contn..:ts. 

The :C:;S~L7"':":;7 shall conduc: a d~t:ilea final review of all 

draw~ngs ana :ender documents. 

ihe COi;SiJLiA:a shall assist sasso to negotiate and impler.1ent all 

chan£e orders resulting from changes in scope or concept during 

the design work. 

Construct~on: 

The COi.Sl.'LTAiH shalT assist GOSSD i~.9.lai!J...il1.s..~~;cr..sJ .. :i~_~S.!J...~e.r.:s -f~:he 'Nork; d~21n~d jX,. the ~llglQ.~;.:.i..!lg...E~2j S.0_...c.?~:~.r.,~.c_: .. o!,s. ih is 
will include but not necessarily be limited to: preparation oT 

advertisements, prequalifications of contractors, eval~ation 

of tenders, recommendations for award and assistance during final 

contract negotiations. 

The CO:;SULi AilT will ass i s t GOSlLi!l_h~e !1e.S.9.ti~ !jrE!!..2.Uc~t.!:~~~.s 
• 

with engineering design contractors ~o provide s~rvices curing ----- . ..-.,..-~- .. ." .. - ..... -- .. _ .... " ....... _.- ....... . 
construction such as shoo drawina revie'H, ans','/er'ing tenderers' 
""",",-.~....-_- ........... -. - ......... -.J.o... .•• ~ .. _ ...... - ..... '. _ .. ~ • __ .• ' •• """ •.•.. 

technical q~estions, resident encineerin;, prepar3tion of as-built 
__ ....... ~ ....... ,. .. ~ ...... "-_~ .. _.J._ "'_' ...•. ~ . _ -. -- . -' .. ,. ... 

drawings, prepara~ion of operation and mai~tena~ce ~anuals, and 
---_04_" 

services during facility start up. 

The CC~ISULTA;li will moni:or all ccnstr"uct~on contracts for main-

ter.ance of time schedule, overall quality control, overall 

cost controls and general conformance with ~lans and specifications. 

The efforts furnished herein will be ge~eral and cOO1ple::1entary to -_ .... ----.~. --. - . . 

the SE~V[CES provided by t~e engineerjng design contractors (e.o. 
_-------~.- ..... -.....--. ~ .. ,.. ' ..... ~... .... . . .' ...... r.. . .~ .. __ '" .. __ ...... . .- ........ 

resident engineering). -------'1""--.. ..... "'-" 
The~L -;-Ai.!l.JQ.l.LL~.i~'d3...r:~.gress _p.a~e~t .req~e.s_t5 preca~~? OJ 

eaC!1 er.gineering desi9n contractor jot;' for ~he c:r.5:"'..lc:i~n ----_.,. "-, ... , ..... -' . . .... ' ..... _ ..... -, -
"-""'--;::--;-=-=:::--::-1' 1'10"" ~. - IA,r" f"'';';'"'' ~....I ,...j ..... s .. i"; ""oc"" c;:a_':cr.-~",~=",.:,.:_.:'.~u~~_~!1.:.2u::,~.:...0s ..... n-."n- .• ,," c, . ~_ ~rrr;:en _.' ,;:, 
r:r- :c:i ::n :n :!1ese wi i ~ :e ~r~"i je1 t: 3GS3:. 



The COi;SUlT;..;r:-wii: 'TIcke f~nal inspections of ~:;e c:::rr.;1etsd 

~orks prior to final acceptance by GOSSD. An} snort:J~ings found 

in these ins~ecticns will be repor:e~ to sasso 3nt the engi­
neerin; contractor. 

The CO~iSULT . .:..tn l'Iil1 participate in an aevisor.:; role curing start 
up of the indi1/idual facilities. The major role in start up _ 

~-'- .-" .. 

wi 11 be by the re~oecti ve ~g.i "!.er i n9....2.~tsn_c..;.r}S_r}ftor. --
The COi~SUlTA.'H will perform a1l other services necessary ~o assist 
GOSSD tc bring the ne',o/ works from the st!.idy phase thrcugn 

operations. 

3.12.3 Manpower: 
t"- .. - ... ...-a.,._ .•• 

For the i::esign-Constr'Jction :·1anager:.ent Phase. Pro;:osers are to 
indicate names, qualifications, and dur3ti:ns ~f i~divid~al 

expatriate and other key assign~en~s in ac:or:anc~ ~i:h ~an~cwer 

estimates prepared by sasso as follows: 
PROFESS IOiiAL .:":10 TECh/HCAl r~A,·;r·!mjTriS 

Jre ian 

Schedules and Reports: 
Scheduling and 3ucgeting 
Project Progress Reports 
Financial Reporting on Project 

Subtotal 

~esign: 

Prequa1ification and Selection 
Including T.O. R. Preparation 

6 

15 

15 

36 

5 

~anage~ent of Engineering Contractors 36 

Final Re'lie'Ns 
7ecnnical ~ana~e~en: and Heme 
Office Supoc. .... t: 

Subtotal 

8 

10 

59 

• tC'/::Jtian 
dd 

.. 
15 

15 

34 

2 

10 

8 

23 



Fore; en ---
Cons true ei en: 

Prequalificaticn and Selecti~n Qf 5 
$upervis;cn CJntracts 

Manage~e~t and [ns~ection~ During leO 
Construction 

Final Ins~ectiGn and Start Up 2:4 

Review of Operation and Ma~~tenance 4 
Manuals 

Technical Management anc ~cme 22 
Office Support 

Subtotal 155 

TOTAL, Design-Construction Management 250 
Phase 

3.13 Co~odities 

5 

72 

20 
4 

10 

1li 
168 

ihe Proposer shai1 list all s~ecia1 testing equi;Jment, laboratory eQI..ii~rent, 

and other items '.Jhich he considers neceS$ary t:: import for the jJerfor~.~3.n.;:e 

of the S~~VICES. Equipment which shall be tur~ed over to SOSSJ snould be 

so noted. 



4. RepORTS A~D PRESENTATIONS 



4. RE?OR7S A;iO PRES~:H,l.T IOiiS 

4. 1 ,~c: n e r .11 

Due tJ the ni~hly complex nature of the 5E~~rCES, anc the 1eec fer con­

t~nual exc..,an~e of effcr~s, data, and C::Incepts bet.'IE::>n :ne f2'.ir ;:nases of 

trle 5E'::U:C~S, an ~ffi:ient sjs:ei71 Jf cOmTlunic.atlon .. ,il1 Je :::anca,::::r/. 

Furthermore, in order to allGw for the maxim~m a~O'.int ~f cocserati:::n a~~ 

assistance by GOSSO, it will be necessary to ~aintain clcse and clear 

communication throushout the life of the SERVICES. 

This section gives the minimum requirements necessary to achie~e tnose 

ends. The CO~iSL'L r";:iT w:i 11 be allowed to recorrmend addi ti ana 1 steps ~ejond 

those presented nerein. 

4.2 ~on:hb ~~orts 

The CONSULTA~T shall submit monthly narrative reports, with exnibits as 

apprapr; ate wh ich sha 11 i ncL .. de the fe 11 owi ng: 

4.2.1 Personnel arrivals, departures, and end-of-Tionth s:rength broken 

dovm into U.S .• third country national, and Esntian categories 

(separately for direct hire and counter~art). 

4.2.2 Major cor,ferences, submissions, approvals, decislons and events. 

4.2.3 Major problem areas, current or foreseen, together with recommenda­

tions far tr,eir SQlution. 

4.2.4 ?rogress accc~plisr,ed versus progress scheculed (:urve or ~ar chart 

form), 'Nith narrative COrrif!;ent.s regading any sisnificant slipa';e. 

4.2.5 Anticipated services for the ~ontn. 

The ;::wblication entitled, "?reparat1.Jn of ·~on::.11j and Final Jeb ,:{e~crts 

for Capitai ?rojects, ConstrlJcticn, and ~eiat=d Engineering", by US':'IJ, 

Revised Guiaeiin~s ~o. 2, dated ]un~ 1966, shall be followed in ;::re~aring 

ail ~onthly and ?ROJECT status reports. 

Re~arts Ni~: be :ue on the tenth working day of eacn calencer ~cn:n 

foi~cwirig tr.e caiencar month re;Jcrted. Fifteen CO;::1;$ of eaC;1 re:Cl":; sn:::' 

:::ies :0 ~S;,rJ (fi~e c:~ies). 

, ' 
... -, 



plans :nd re;:orts, 1: 1S recorr.rr.e"de,j that t:1e CQ::SULi,';,T;"'S 'r.cnthly 

narrative reJorts througn ?hases A, 3, and C incluce technic31 ~e~oranda 

describing t!1e worK to cate and/or ;Jreli:n~!1ary dr:!\'I1";S of op:icns .. nder 

consideration. Quantita:i~e results insofar as i~~roving :~e Jperat1cn of 

the existing sjstem, in :ssessin; c~rrent ;Jro]ress of t~e re~ajiljtat'on 

work. In -:2scritJint; his a~cr'Jac!'1 to tne S~~\.'IC~S, t:le C8:i~~L:,';.':T snow1,,' 

indicate in his proposed ~ork prc~ram and scnedule tne extent to ~nicn 

technical ~emoranda will be included ~n montn~j submit:a;s. 

4.3 PRO~EC7 °r-oaress Re~orts 

Bi-monthly nrogress Reports on design and constr'uction progress prepared 

hy the indivicuai engineering design consultants shall be coordinated and 

compi led by tne CO,·jS;';LT~,'j7. Incorporated wi th Project Finanei a 1 Progress 

~eports to be prepared by the CJ~IS~Li';:iT, these shall be presen':ed en the 

i5th ca~endar cay following the ~nd of the bi-~ont~lj ;er~od reJor~ed on. 

These re~or~s sna 11 be ;:>reparec tnrougl"cut tne :es i ~n-Cons tr".Jcti en 

Mana~ement Phase of the SER1!CES. These ?rojec: P~ogress Re~crts snall 

be separate from tne CO~S~LT~~T'S Mcnt11y Re~ort. 

4.4 Preliminary and Soecial Reoorts 

~.4. 1 Renaoilitation Phase: 

Spec~al 

Special 

Special 

~ . .1.2 Training 

Special 

Special 

Special 

Special 

4.4.3 Planning 

Special 

Spec';al 

Special 

,I .J .J- r 
';"'-' • I I ,.,i _'.10 ~ 

,:(epcrt 

Report 

Report 

Phase: 

Report 

~.:oort 

Repor: 

r~e;Jort 

Review 

Recort 

Reoort 

~e;::cr: 

No. 
'I ,',c. 

~Jo . 

:'10. 

No. 

:~o . 

~Jc . 

As bui1ts of major facilities 

: - Interim oper3tiQn manual 
3 - System capacity 3fter improvements 

4 - Gaugi~g results and sewage characterist~es 
(6 :':'lcnths) 

S - Treat:7ler'!t :Jrocess pi lot ;Jiant and rive!" ~ t:.Jcy 
res:u 1 ts ( 12 m~n thS) 

6 - Opera ti en and mintenance training :jjJr.~a,s 

7 - Certi ficat~on anc ;;ersonne 1 deve~cp~er: 

Phase: 

:io. 3 

~lc . 9 -
:;0. iO 

, 

Preliminary recommended sche~e anc Jas~c Cata 
(5 :7lcnths) . 

Irmediate Phase of Develooment J::rt r, 
( ::. -cn""s' -."I III 1"..1) 

S:a;e~ Cevelo=rnen: OF :air~s ~as:e~a:er 
Faci;i:ies, ;J3r: :~ \i2 ~o~tns) 

/ . 
~~ .e " .. 1"', -;, .. 

. 1 
" 

I 

" 

., .!. 

- ~ ,. 1.'.1 ..... :' 1'- ... 

4- , 
" .-



All special reports shall be furnished at the times indicated on the CPM 

inc1uded in tMe work plan, in the CO;ISUL7';N7'S Proposal. i\venty-five copies 

shall be fur1isned to the GOSSD~nd five information copies to USAID. 

4.5 ~raft :<e:Jorts ~nd Final Ke:Jorts 

A Tinal re~ort will be prepared for eacn of tne four phases of the SERVICES. 

The final report for the Renabilitation Phase will include the ~dterial 

presen~ec in the special reports and an overall summary of the work per­
formed under this phase. 

The fi na 1 report for the- Tra i ni ng Phase wi-11 sLHT1I"Ia:"i ze the programs 

developed and the data gained therefrom. 

The ~aster planning and feasibility study as~ects will be incor~crated 

in the final report for the Review-Study Phase. The report wil1 summarize 
the studies mace, ,~ustificat;on fer the proposed expansicn prOS;'a~, anc 

first stage proposals. Duplication of data already presented in tne 

Taylor-Binnie report should be avoided. 

The final report for the Design-Construction ~anagement Phase l'4ill SUIil­

marize ~riefly the technical. management. and cost aspec:s of tne design, 

constr~ction. and start up of the new works. 

Each final report will include a sUi7Tl1ary in Arabic. 

The final re~orts for the first tNO pnases, Reh3bi1itat~ol' and Training. 
and Jes~gn-"':Jnstruction :~anagement shall be submitted in finished for.:1, 

without pr~or draft submiss~ons. Fifty copies of eacn shall be f~rnisheo 

to SOSSQ and ten copies to USAIJ. 

A dr~f: version of the final report for tne Planning Phase shall be 

submi t:e-::l for revie'li 3nj corrment. At th€ time of s,"bjTlissi,:n, a for11al 
presenta~~cn by the :G~'jSULT..;;r;- of his c:nc~Jsions and rec:mencations 

wil~ be ~ace :J GOSSJ ~nd, if required ~j SCSSJ, to atner ~dr:ies. GGSS~ 

mont:1 Jf su:miss~un of :ne craft. 

~-3 



Fifty c':Dies of both the crart version and of t~e f~nisr.ed re;;ort '.'Iill 

tie fur~ished to GOSSO and ten -:f each ';0 :.JSA~D. 

4.6 Ccns:ruction and Pr~c~re~ent ~ccuments 

Plans and specifications necessary for improve~ents under the Rehabilita­

ticn ?hase ~e;~cept for improve::1ents to se'tierSINiil be prepared so as to --- ~---~-------show all necessary details to enable the work to be te~dered and constr~cted 

without the need for supple~entary design jr~wir.gs. Tne level of detail 

sha 11 ~e 1 n confor:71ance '1'1; til the CGtISULTA~jT' S nOMa 1 practi ce and sha i 1 8P 

suitable for both Egyptian and international tenders. Where material and 

e~uipment must be obtained by importation from foreign sources, separate 

contract documents shalJ be prepared, on~ or more for the purchase of 

fore!;n i terns and one or .-nore for work to be performed in Egypt. All 

pur~hase procedures for foreign ~aterials and equi~ment must be in acccrd­

ance with USAID regulations. 

In scme instances the modification work wiT1 be of such a nat~re as to 

allow installation by GOSSD staff. Drawings prepared for this ~urpose 

shall be comparaole in detail to those prepared for tendering. 

4.7 Reviews 

The prc:.:sers shall indicate reviews in their 'Hark plans. whether internal 

or by GOSSJ, for all key milestones within the SERVICES. In addition a 

steeri ng corrrni ttee corr:pri sed of members of GOSSJ, the COriS:';l7Ai'17. and 

USAI!) 'N i 11 meet week I,:.' to rev i ew the progress of the :'CK'/ ICES. 

It is expected that the ;\esicent Project Manager of tne CJ:.SUl7A,'H ,tiiil 

attend tne meetings ana when ~nable to attend will delegate another 

senior staff me!T.ber to a.:: in his stead. ''';hen apDrcpr~a:e or necessary 

certain ot~er ~ey me~bers of :ne CO~SUL7'~~T'S staff wil1 be required to 

attend in addition to the Resident ?roject ~anager. 

4.8 Lar.c~c:e of Re~orts and Construction )oc~me~ts 

All reports will be in the Eng1ish language except as noted otherl'lise 

be;cw. As indicated elsewnere, interim coerational ~aruals for the ~a:ar 

e "~--~r.'" J:aCl'1~·l'es "'1'1'1 "e j"dl ','n'"""""'''' ':r.~~;:::n-:'''>'''l'C\ ".~~.,~, II'"' ... oJ .. • ':;: ..... ':1- \"" '::',., ," ·.oJ /. 

" . 
~-., 



A summary in ~nbir. tvi11 be included at the be,;inning of each final report 
for all fuur phases of the SERVICES. 

C;Jnstr·.lCt~on plans for 10cal tender shall be in Engllsh with key notes ir. 
Arabic. Arabic translJtions of the specifications and te~der ~ocuments 

shall be prepared in a~dition to Englisn for local tender contracts. 

Construction plans and documpnts for intprnat;onal tenderin; shall be only 

in English. 

Drawings for modifications to ~e dare by GOSSD staff will be in Arabic 
with ~ey notes in Engli~h. 



5. I~STRUCTIONS TO PROPO~~RS 



5.1 Prooosal Prese,tation 
Proposers are required to submit a single, co~bined proposal for all four 
phases of the SERVr:ES. The Proposals should be responsive to the particular 
requirer.:ents ot the Terns of Reference, and should be presented in 6 copies 
(plus 2 infomation copies to USAID) by noon en "\ugust I, 197t3. 

5.2 Eavotian Subcontractor . 
It is the desire of GOS5D th,it the firm selected for these SERVICES obtain 
the services of an Egyptian engineering subcontractor(s) to more effectively 
and efficiently pursue tl1e work. Therefore, each proposal should identify 
the Egyptian subcontractor(s) and fully describs its role in the work. 
There ',oJill be no objection ~o an Egyptian subcontractor :,e4ng named in t,e 
prop05al of more than one Proposer. The qualifications of perscnne1 proposed 
frem an Egyptian subcontractor(s) will be evaluated on the sa~e basis as 
those of the U"S. Proposer. 

5.3 PrODosal ~reoaration 

5.3.1 Schedule and Term of 'Aork. It is expec:ed that all SERVICES required 
in the Scope of Work will be completed within eighteen months after 

~~-. -_. - '. - - ... 

the CONSULTANT sta,"ts his work, except for those under phase four 
(Design-Construction Manage~ent). Recognition should be take~ of 
the urgency of the first phase of the PRCJECT. Figure:S;--2 indica:c.s 
key milestones to be maintained for the SERVICES. " r, I 

5.3.2 Visit to the PROJECT site by the Proposers. Prior to delivery of 
his proposal, each crODoser should have familiarized himself with 
the local conditions which may have any b!aring on his proposal. 
Proposers sha 11 a 1 so infom ther.:se 1 ves (. f the ca ta and reports 
available at GOSSO. 

5.3.3 Preproposal briefing. To assist the Proposer in 5.3.2 above, a ~hree 
day meeting (including site visits) will·begin on June 2' 1978 at 
10:00 a.m., in the office of GCSSD, address: 

General Organization for Sewerage ~ Sanitary Crainage 
~09amaa 3uilding, 5th fleor 
~lidan::1 Tahrir 
r. , ""II ,. 

... dlro •. ",.X.:.. 
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Proposers will nave :~e :ocor:unitl ~o raise ~uestio~s wit" res:e~~ 

to ~his invitat~on. ~t :he sare t~~t!t ~":POSt!rs ... iil:e ;i'.en 

addi~1onal background infCr':"ation anll 1 tJur C·f t~e "'a;~r ~:e"'ents 

of the slstem which "ill oe 'Jse'JI for the ;lr!Odrltion Jf ~he re­

quested prcOO$.lls. It is r!CC:TTr.encea t~a~ all invi~e:j 'I""s attena 

these me!tin's. 

5.J.~ Expenses. All CJS:S ana exc~nse5 which are Incurred :~ :recare 

Pr~posals. incl~si.e of the :os:s :0 visl: Cairo and attend the 

br; lifi ng, "ill ~e ~orne f~ 11 y =y the 'roposer. 

5.4 ",cr-n:f 'rooo al 

Technical ;lr,posa's shall be ~dsed ~pon :~e -5E~V::ES t~ ~e :rc.j~aa as 

outlined 'n :n.se -erts J~ ~efe~e~ce. 7~e Dr~ooser snail ~re:are ~is 

proposal ~s1ng tne f:;r-at. ~ea~'ngs. ana s~b-~ea~i~g !S ~e5:~;::ed :el;;'" 

However, this is only ! ~;n;r:1i.im "!!c:dr~'!"ent; ~~e .''''cC!ose!!'' .~al aCd ~~~e'" 

Mud1 ng5, sub-r.ead i ngs , or i :erns "i:~in :~e ~~/en fr3rr'e'..,or~ , 15 necessar:; 

to con"ey n's preaCH 1 in the ":':cH~ner jee~ed ~cst sa ci sfae::r] :~ ~'~seif. 

S.4.1 Project Cverview: [n e~is i~c:~on ':h£l ;:'ro:;ose'" s;,al~ ~e/T.c"s:ra:e 

1115 Uflders:anding ~f ~he ~QC~"~7 lr.C ,f ~~,e SD'I::::S to ~e ,rC'!i:ed. 

Th~ Drcco5er shall also 'urn'sn ~rief s:~t2~ents regar~ing :~e 'ciicwirg: 

a. Ac:ions :aken !:y !!':! '''''Ceaser ::1 &amiJfar7ze ",;'~s~1c ... l~.,\ 

tne ~QC~E:7 a~c :~e ~qC~~:7 ~rea For' al~ ;nasc: ~ar:i:~1ar~J 

:hose :e,ond the ,r;1~i:2C ;:r~r:cosal site '/iS':5 3"0 

meetings conC~c:ej ~:; ~CSS=. 

~. ·ne ~roocser' 5 liews of :.~e -~~S ~f '<e'erence. :~e1r 

adequ4c:; and a"y suggestec: "'ocif'ca:~crs of :~e -~r-:s " 

<eference :0 ~e::er "ea 1; ze ~~e Jo;ec:; '/es ane inlorove :~e 

e-fec:iv!ness of :~e ~E~~::"S. 

c. J:her ~moor~3n: ls:ec:s cf :he £E~'::~ES :~at :~e ''''::csa r 

::le~5 a~ re'Ju'r~"g ~1!:cr3t';cn ~r scec~31 ~r.1cr.asls. 

S.,s..:! ',Jar'c P"'ogr!m: ~!"Ie ~e:~r.·cd: ;r-=:osa: ir.C .... :d ja~ :u: ~n :etl~: t~e 

Pr~poser'; 3c=r:ac~ ~J :~e .iE"1 ::ES , n :~,e .~..., Jf 3 :r~oose·:: ,er'· 

'rogram. 

7he ,~or~ :",gr!~ inal~ ~nclL.;c:e 1 :r!':l~:=wn ;.: :~e iforx in,;~ :ai .. 3 .!r: 

suo-tasks. A ~r~e; ~ar~at~ye ~escr~:t~on of eac~ ~as~t ~~e sec~a~c·ft; 

and Inter~!I!::~n Jf :~ese :asks, 3~d t~e ~anner Jf ~naerta~!"; :-e 

tas~s, jnc1-Jain~ .net~er in ;:g:;!lt ~r acroa~, snail !:e ~resen:ed. 

:-,;. 



The degree of detail pr~vi~ed in the Work Prcgram should be sufficient 
to snow at least the following: 

a. Gathe~ng and e'/al!Jation of engineering data including 
field work; 

b. ~eview of c~rrent system conditions and operaticns; 
c. Review of recent studies including the Taylor-Binnie r~~ort 

and results of the current pilot'er,abilitaticn program; 
d. Work ~le~ents required for the ~ajor items c~mprising the 

Rehabilitation Phase; 

e. Work elements required for establishment of a training 
program including wastewater pilot studies; 

f. Activities invol~ed in the review of the Taylor-Binnie 
recommendations, and alternatives and deve1cprnent of a recom­
mended program including envircnmental ir.1pact evaluation 
and economi~and financial feasibili:y evaluation; 

g. Elements of the Design-Cons:ructicn Phase of the SERVICES 
- . 

on the as~umption of a 42-month first stage construction 
period; 

h, Preparation of the necessary reports and other documents; 
_ i. Technical management of the SERVICES and_provision of home 

office support. 

Proposer~1 intended work programs and schedules shou1d show the relaticn­
ship between the various work elements, the probable critical path, 
and resulting milestones. Particular attention should be taken in 
p1anning the program to allow for maximum excha~;e of information 
bet~een the three initial Phases of the SE~VrCES (~ehabilitation, 

Training, Qeview-Study). Personnel assig~~ents and manpcwer esti~a:es 
should b~ clearly related to the work ele~ents. 

The oroposed time schedule for the tasks and sub-tasks shall be 
presented in bar chart form, showing indjvidual start and comcle:~cn 
dates, as related to the starting date for the SE~V!CES. The four 
Phases of the SE~V:CES shall be clearly itenti:~able. The ~i~es o~ 

oresenta:ion of all reocrts and ot~er dcc~~ents sha11 ~e shewn. 
S.!.2 Or;ani:a:~on and Yanpcwer: 7he ~ro=eser ~na:1 inc~u~e :he fc:'cw~~S 

items ~n ~he Jrgani:ation an~ ~an=cwer sect~cn 

- , 
:J--

- . . .. 
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a. Organization of the SERVICES, Organization Chart, and 

description of proposea divisicn of ~ajor res~ons;bilities, 
channels of CJmmanc and CJ~mUnic3t~8n, etc, 

b. Task 3uration and ~anpcwer Esti~ates, 
c. Personnel Mssignment and Utilization Schecules. 
d. Names and curricula vitae of all key and expatr~ate forei;n 

personnel to be assigend to the SERV:CES, with ~articu1ar 

reference to experience tn similar past projects and to 
relevant te~~nical qua1i?ications, such as m~~ber$nip 0f 
the American Academy of Environmental Engineers. 

These items are further described i~ detail below. Where convenient, 
more than one item of information may be combined in a single format. 
This also applies to the bar chart described ~n th~ previous section. 

5.S Orcanization of the SERVICES 
As used in these Terms of Reference, the terms "Firm" and "CO~ISULiA~17" 

are to be regarded as synonymous, and shall refer to the professional 
organization selected to perform the work. 7he CONSULTA,'jj may be a single 
firm, ? consortium of two or more firms acting jointly, or a single firm 

. - -. 
or a group of firms associated with other consultants or other professional 
entities acting as sub-contractors. 

Proposals combining two or more consultants or firms must describe :~eir 

proposed working relationship and a1lccation of responsibilities. Pas~ 

associations among firm~ shown in the proposal should be indicated. 
However, it will not be necessary far the Proposer to include in the ~rcDosa1 

~roof of any for.nal association bet'fleen the invitee firm and its assuicated 
consultant(s). No't'o'iithstanding, all fims or lncivicual consu1tan:s ccrr.pd­
Sing a joint venture will be required to aSSJ~e all PROCECT responsibili~1es 

jointly and severally and show proof of formal relationship prior to the 

contract sisning. 

,~l:!1ough the des~gn of the first stage ~aci1ities is not inclJced in the 
SE~V:CES, Proposers sl1al1 demcnstra:e exper~ence in design of 3uch works 
as may ~e included in that stage. 
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Th~ Proposer shall present a detailed organizational chart indicati~g the 
relation among all professienal and key technical personnel, bo:h forei~n 

and Egyptian. Prcposals combining more than one firm shall provide a clear 
descrip:ion of the work~ng interrelationships ex~ected between the personnel 
from varic~s firms or members of the consortium, and how an integrated 
team will be formed. 

The organization chart shall clearly identify the Resident PrJject Manager, 
who shall be the staff member stationed in Egypt who will have direct 
responsibility for the work being performed i~ Egypt. 

5.5.1 Task Duration and Manpower Estiffiate5: 1he Proposer shall pres~nt 

a Task Duration and I~anpewer Esti~ation Scnedule by, Task and ~uration, 

in matrix form. ihi3-Schedule shal i indicate the indiv;dLial and total 
professional level and key technical staff inputs, ~oth fore~gn and 
Egyptian, contemplated"for the P~OJECT. 

This Schedule wi11 depict the man-month input by categories of per­
sonnel "allocated by the tasks and sub-tasks shown in the lierk Program. 
It shall also show the task durations: 

ihe Personnel Utilization Schedule shall indicate man-month allocaticns 
of work to be performed in the CmjSULT'!'~ri's home country and in E:';yot. 
Egyptian professional and swb-orofessicnal manpower shall be inclu~ed 

in such 1 manner that these inputs are readily identified. 

The t:Jtal Ilumber of :nan-months for other technical (non-professicna:: 
personnei ',han be shown, diviced into such categories as draf:s;r:en, 
laboratory/office technicicans, surveyors, survey and other field 
technicians, etc. Manpower requirements for non-technical ~ersonnel 

such as clerks, typists, drivers, labor~rs, etc., should be incluC:eC:. 
5.5.2 Personne1 Assignment and Utilization Schedules: The Proposer sha~l 

presant a Personnel ~ss~gnment Schedule in bar chart fcr~ ~hi:~ will 
list all ferei;n and key Egyptian ;Jrc':ess~onal and techn~C3.i JerS:~~el 

:0 ~e ass~;ned to the ?qC~~C7. ~c~e Jff~ce =~C~EC7 direct~cn !~~ 

pr'J7essicnai level technical Si.JD::::or: sha:~ ::e inci:.;cec. -:-he ~erscr.~:: 

~ti~i:at~cn Scnecule sha1~ incl~ce ':or e!c' staf': ~e~ce~: 
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a. title of the pesition to be filled; 

b. name; 
c. fir.n; 

d. location of assign~ent; 

e. approximate start and finish of assignme~t, for personnel; 

f. man-months, by indiv1dual and totalled, in the following 

four categories: foreigners outside E;/pt, foreigners 

in Egypt, Egyptian professional, and ~gyptian technical 

(including draftsmen, surveyors and technicians). 

Associated with the Personnel Assignment Schedule shall be a list 

showing the present assi;n~ent, location, and date ~f ~vailability 

of all personnel t, be assigne:i full time in Egypt. 

The Proposer shall present a Personnel Utilization Schedule showing 

in matrix form the tin:e to !:le spent, by each key profession?'l and 

technical person to be assigned, by the tasks and sub-tasks identi­
fied in the Work Program. 

The Proposer shan indicate in the Personnel Utilization Schedule 

an~ work to be sub-contracted. 

The Proposer shall identify the resident expatriate who will be 

given full authcrlty to direct all PROJECT personnel and to represent 

all constituent firms on PROJECT matters. 

5.5.3 Curricula Vitae: Detailed resumes or personal experie~:e records of 

all key orofessional, expatriate, and technical staff me~ter 5h211 

be inc1uce '':!. These resumes shall ind';cate narr:e, nationality, edu­

cation, ~rofessional qualifications (including ~AEE di~lcma~~s:, 

specialization, number of jears ~ith :ne firm, Nark recJrd, and in 

~artic~lar, overseas exnerience that is relevant to the ~cr~ he 

is expected to ~erfo~ an this PRO~EC7. The resumes shall shew 

the year of commencemen~ and completion cf each dis:re:e employ~ent 
period anc include the indi'Jidual's job tit;e, fir::1, 1e'/el of res;;on­

si~ilj:j, and location of e~ployrent. 

.. ., 
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No employee of the E~yptian Government or any ~nits of lecal 
govern~ent may be nominated, unless he has a signed release from 
his organization or if his employing organization will be involved 
in the review, approval, or execution of any elemen: of this 
PROJECT. 

5.6 Subm~ttal of Prooosals 

It shall be the responsibility of the Proposer to ensure that six copies 
each of his technical and manpower propo~als are delivered to the GOSSD 
not later than noon of August 1 1973. Proposals shall be addressed to 
GOSSD as specified below. 

Eng. A.~I:· Ashmawy, Chair:nan 
General Organization for Sewerage and Sanitary Drainage 
Mogaama Building, 6th Floor 
Midan El Tanrir 
Cairo, A.R.E. 

Two additional copies of each proposal shall be transmitted to: 
Mr. Jack R. Snead 
USAIO/CDE 
c/o American E~bas~y 
5 Latin America Street 
Garden City 
Cairo, A.R.E. 
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6. If4PLEMENTATION PROCEDURE 



6. r~lPL::;·1DTAiIOil PROCEJl;RE 

S.l Time of I~ple~entation 

GOSSJ desires to initiate the work at the earliest possible date. 

6.2 ~val~ation of Proposals 

Eval~atiQn of the proposals leading to selection of the CO~SU~~~~T will 
be by a committee of key members of the GOSSD. USAID will review and 
approve the results of tIle selection committee. The CO:ISULT",NT 1'1;11 be 
selected solely on the basis of the following criteria: 
6.2.1 Responsiveness of the proposal CO the Terms of Reference. 
6.2.2 Experience of the fi~ and successful completion of similar past 

projects. 
6.2.3 Understanding of the PROJECT and adequacy of proposed work plan. 
6.2.~ Experience of personnel to be assigned. 
6.2.5 Adequacy to und~rtake th~ ?ROJECT con~idering c~rrent workload. 

GOSSO'S evaluation of proposals and selection of the CQiISULTA;;T shall 
be final and not subject to further appeal or discussion. In submitting 
technical proposals as outlined under the!:~ Terms of Reference, the 
proposer acknowledges GOSSO'S right to select the proposal that best 
satisfies its requirements, Jnc waives any claim against GOSSD a~dlor 

their :epresentatives with respect to any decision in c=nnecticn with 
his proposal. GOSSO and USAID reserve the right to reject any or all 
proposals. 

It is anticipated that evaluation will be completed within six wee~s 
from the required submittal date of croposals. In completion of the 
eval~a:iJn, the proposing firms wi11 be ranked in order of evaluated 
capability to perfol~ the S~RVICES described herein. 

6.3 Conformance with USArD Proc~dures 

Reference is mace to Secti on 1.4, "General COl1di ti ons", of th is Terms of 

R~ference. 

5 . .1 ',e,=o,:~at;cns 

Upon aopr:val jy ~S~:J Jf the selected or~er of prcpcsals es:ablisnea by 

SeSS;) I ne90t~ ations 'Ni 11 ~e started :Jet~O/een the top ~~ni<ed proposer enc 
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GOSSD :0 d'sCJSS t~e details of ~is ~rcposal, ana establiSh :be &e~ and 

other terms and cc~ditions pert~nent to the form and manner for the 

execution of the work. !f it is not possible to reach agreement with the 
top ranked ?rcccser, negotiations will be ter~!n3:e~ ~e~cre starting 

negotiations with tne next ranked Proposer. This procedure will be 

repeated dewn the list Jntil agree~ent is re~ched. All nesotiations will 

take place in Cairo. The type of contract negotiated will be cost plus 
fixed fee (C?FF). 

Following negotiations, the draft contract will be submitted, with sup­

porting information, to USArO for approval. The final executed contract 

will be submitted to USAID for approval prior to issuance, by GOSSD, of 

~otice to Proceed. 

The CO~SULTA~T shall start work with a core staff stationed in Egypt within 

one rnonth of issuance of Notice to Proceed. 
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BRITISH EMBASSY. 

CA : ~O 

liil !xclllmC1 
~~eer Ahm~d Talaat ~!wfi~ 
~iD1.~lr of Hou.1n~ 
1 Ilmail Abaza Streit 
CAIIO 

~~';I-' 
CAIRO SEWEKAGB 

[ am wr1~in, to conf'iro tnat as !n!l",tiOC,!Q at the \,iorld !.lank ';or.l!~ll n.,,;: .:;; 
Group 'I.tine in Paria in J~. th~1 ~ritish ~overnmant is prcp&~e~ to 
allOClf.tl ~p to £50 million aa a contribution towt.r\1. tile cos-: of ":il! 
rlhabi11~ation L~d expar~ion of ~he Ca~ro Sewera,rSyzte=. 

The CI" Britllh policies on c:::.::it~l &id., a.."lr.oun.;;c:i b:! tr.e .:::.:.ist!!r c: 
Ovlrsea. Dlvllopmer.t 0: 31 July, :'l~ au tt.at this f'ur.cii:.;' ;~n ~.cw ;.<; 
~ rlquiri:l€ no i~t_el'~tt or rcpay~er.~. It will :; e t ~ '!c to ':.:':~ 
proviai~n of British ' fOocis anI! aer':ic~8 it:. thl u:s-.,;.c.l wa~' . ,ie ·cl!-l:.;;·: ,: 
'that SriUsh tin:18 have the :llcessar-,,- cxt:9rtiaa "0 r;;ak~ 0. ....z:.; U 
contribution 'to this rroject. ':'h- r-T"0·;1S"iOr. of tl':is :~A~:t .,. ~\ ... n.~ ·1 
of cOurtle be .ub~.ct to a satisfacto%"J a,'T!!lIIlnt 'o.in~ reached :J"'tw~£:. 
the Governmlnt of EiYpt and the l::ri .. ish GO\'lrn:lllnt on the :ro~",ct ':!~E 
of retirenci and the I.taulisr~e .. t c! ~rior~t11. fer its phns.d 
l::-:ec'J.t10n. 

You Will rlcall that liu:oi:lg thl meeti:lf' in :r01.U' offic. 0:1 2 A\.Lgua~ 
aueneed. 01' iir Rcwle~', ::eliQ ~r tall iliilicile wt DeH:CJlll!Ii!~t Di':~ ii c!~ 
ot th' Oni tie Xingl!om lti.niStrl of Oversea. z,evelopment, it waa 
SUQ;ut.d that the cest yre.l forrrarfl to ~rc\'ide tor the utiSfsetor,t 
lmplemantat10n of thl wholl of' the extinsivi Calro Sewer~. ?roject 
"ould b. for t!\1 lni t1al ill8Z'.nin~· and cleliVl phases to ~I ur.d.ertakln 
in co-operation by ~ht rdtvant e.uthori ties of thl ~~·ptia:. Qo' ·'l'!'.l:er. ':, 
the Sri tiah ~verr.ment and i,;SAID, bearinr in l!!i."14 the desiraoiE ty of 
Iuo.equant particlpe.tion by other .~ternal rinanCin~ a;encies, 
p&Z'tiaularly Arab aid &£encie •• 

The Bri tiah Govlrnr.tent have new con!!!'!!Ied to oe that .ney are he.'9!l:· 
to pr,pceecl on thia basl~ ar.ci I would like .. 0 luc~eat thaw a tr~~~r,::.te 
ilIletin, .. e:lviaaF.--d at 'tnl m.etin;~ on 2 A .. ,:,uat, in .. oh"in~ ~'01Jl' 
~:i:\istr:r, Cli'!'icials of '1SATU "~d ~fri~i".l ~ f:rn ... "'11' ": lrj~J ~ =""st 
Ilevelp,pmant Di\"iaicll shoYl<i be or:;rulised ci:Jrir..-l ~he p~:,,:cci 11-14 
S!!'temcer, at whic!! ~ , -" :'!' :!~\'Y' "' .. -'; '0 !l i" ".:"!'!ClC;P':"!': ·,'! t'I· ,' ti 'n .... -_ • . 

to com. to Cairo. 

I 8lII sendi:lg cop1es of ti'::S let":e!" to ~l~ :::;.:~~ll"".·=·: • . , ... :';l':.:-! . " : 
ot !conolllY, !iiI E::-:e~11!".~ ." ~h" ';c",,-:c!'''~ ·:!iro, CO,:·.; .. ~ :;: . .... ~ . . " .. 
Asl=awy, Chair-...a.r:. of jC::;~. 
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:mTIAL E:NIFONNENT EXAU:nTATIC"! 
':t.RRATI'lE DI~CUSnION 

1. ~!oject Location: Cairo, Egypt 

2. Project Title: Cairo Sewa.ge System (No. 263~0091) 

3. Funcii:;~ (Fiscal Year and Am~unt): FY 78, $25.0 Mi~11on 

L.. ::::T"~ Pre.,ared B:r: Philip S. Lewis Date: 1/25/78 

5. Action Tlecommendl?d: Environmer.tal Assessment 

6. iJisc"J.ssion o~ ::e.1or ::nvironmer.tal RGlations~l'"'~ of ?:-oject Relevant 
to ,~ttc.ched :In'Oact i:dentificA.tion and EvE'.~~.:!..::t.:i.;::c.:.;n:....:.F...;..,;.;:m:.;;.~::..... _____ _ 
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Tnis project will consist of the design and construction of expansions 
and improvements of Cairo's sewage collection, tre9.tment and disposal 
system. Project will also includp. repair and rehabilitation of certain 
sec"';ions of the system .... ·hich have been long neglected. ':'he usual environ­
mer.tai f~ctors asscciated with ci'fil cor.struction vork., i.e., fugitive 
dust, ~oise, traffic ~isruption, etc., will be exacerbated by the dense 
'J.rban conc.: tions in Cairo and, therefore, wi:'l require greater efforts 
tcward ~ir.i~izaticr.. Other significant enviror~ental concerns include: 
possible pollution of agricul~ural lands, Ni:'e River vater ~nd/or 
grour.dvater by disposal of sanita~ sewage effluents, industrial wastes 
and solid wastes; air pollution by waste incineraticn; and cross 
leadage bet~een water and sewer systems under ccncurrent rehabilitation. 
The Enviror~ental Assessment shall be prepared concomitant ·~th project 
identific~ticn and study/and alternati'fe methods reviewed relative to 
minimizing possible detrimental environmental factors by the feasibility 
ccr.sultant. 



A. L.:'.:TD USE 

1. ChanGing the ~h~~cter of the l~,d through~ 

~. !ncre~sing the ,apul~tion 

b. ~~racting natur~ resources 

c. t~~d cle~ri~g 

d. r:h,::'..Oging soil c :-,~racter 

'-. Alterin~ n~tur~ defenses 

3. Foreclosing ir.port~nt uses 

4. Jeop~rcizin~ m~n or his .~rks 

5. Otter f~ctors 

-----, --------~----

B. ~TN:;::;' ·;U:l1I't"' 

2. Chenic~l ~d ~io1ogic~1 states 

4. Other f~ctor~ 

,----------.,------
l/!·T-.. :To environmentc.l imp:J.ct 
- r.. ." 1:..i t't1e enviroru:!ental il'.'ltlcct 

~f - :.foder~ tc; environI:lent:ll 1r.1'P:lct 
!I .. liigh env-iron:1cntcl ir-p:".ct-
U - Unk::'J~m '2nvironnent:ll i::,:)!l.ct __ ._... 4 

ANNEX H 
Page 3 of 5 

!mpr:.ct 
::Ldentification 
and Evaluationl/ 

_.-1L __ _ 

N -------
N 

L 

__ ;T.:-__ _ 

L 

N 

L .-------
M 

L 



1. Air ad.di ";1 'res 

2. flir pollution 

3. Noise pollution 

4. Other f~ctor~ 

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

1. Diversion. ~tered use of vater 

2. Irrevers1~)1<;:, inefficient comr:1itnents 

3. Other factors 

1. 1\.1 taring physic:u s.,.!'lbols 

2. ~ilution of cultur~l traditions 

3. Other !~ctors 

F' • ~OCIOr:C:O'roVIC 

1. ~1':'..n,!es ir. eco~onic/a~nlov~~ent ~c.tterns 

2. Chal'l~es in population 

3. Changes in cult'.lr~l pl1tterns 

4. Otha!" factors 
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n.IPACT ~D:=;r!F:::C,".T!()n !'~m E'!:'!'Ut.TIO~T FOm.( --. - -
G. .HEf.t7:! 

1. Ch='..r.Ging Il n:l.tur'!.l er.vironr.!t:nt 

2. E1i~inatins ~ ecosysteM el~ent 
... I t 

3. Ctber f:ctors 

1. Intern:l.t:i.('na.l icp!lcts 

2. Controversiel i~p~cts 

3. Other f~ctors 

I. OTEER POSGIBLE n1PACTC: (not listed !!.bcve) 

--------- -- - - ------

~~ject L~!ltion. Cairo, Egypt 

Pre.l ect '!'i tlL: Cairo Sewage System (No. 263-0091) 
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