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I. .Th"TFDOOCTICN 

1. 01 The continuing crisis in the supply of potable water and
".wastewater collection in Egypt in recent years has evoked a response 

in policy and funding allocations fran both the Goverrur.ent of Egypt 

and United States Agerx:y for International Developnent. The 

Government of Egypt's current Five Year Plan ranks the provision of 

water and sewerage services amor.g the top priorities and calls for a 

total investment of over I.E 3 billion in the sector. The 1983-1988 

Near East Bureau Strategy outlines regional development priorities 

which rank intervention in the areas of urbanization, water scarcity 

and utilization, and population and canplementary health activities 

- all of which have large water and wastewater components - at the 

very top (see Annex D Excerpts from NE Bureau Strategy). '!he 

culmination of this shared Perception of the need for develcprnent of 

Egypt's ability.to provide adequate water and sewerage services to 

its citizens was the signing of a Memorandum of Understanding in 

which USAID agreed to obligate $1.2 billion to the sector over a 

five year period, subject to resolution of several crucial issues. 

(~e Annex A Memoraooum of Understanding). 

1.02 USAID has, to date, committed ($129 million) to the effort 

to improve the Cairo sewerage system. The decision to provide 

funding to this sector was predicated on the understanding that 1) 

the provision of sewage systems adequate to protect the public 

health is a basic prerequisite for develcprnent and 2) U.S. 

investment in the region would be such that a large-scale 

rehabilitation and expansion program would prove attractive in the 

long run to both USAID and the GOE. 
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1.03, cairo Sewerage II is the continuation of Cairo Sewerage 

(Project No. 263-(091) authorized in 1978 and amended in 1981. 'lhe 

primary purpose of the original Cairo Sewerage Project was to 

rehabilitate the existing system in order to reduce flooding, to 

develop the necessary designs to expand the system on l::oth the Fast 

am West Banks, to upgrade the tec1mical and management capabilities 

of the organizations in charge of the construction and operation of 

the system and to develop a program for unsewered areas. 

1.04 Considerable progress on the project has been made in the 

three years since the 1981 amerXiment. Construction is underway on 

the rehabilitation projects and the designs have been completed for 

the East Bank tunnel program u.nd initial construction contracts 

tendered. Construction of the tunnel system will begin this 

summer. Designs for the West Bank will be canpleted later this year 

and construction can start in early 1985, provided the necessary 

furXis are made available by AID. W:>rk in the areas of frequent 

flooding is continuing, wi th local engineering firms designing the 

secondary sewers necessary to increase capacity. (See Annp-x E 

Current Status of Project No. 263-0091 for IOOre detailed discussion.) 

1.05 While the Cairo Sewerage project is IOOving steadily 

forward, portions have not been without problems and set-backs. 

r-bst of these, hCMever, have been of the sort endemic to any 

developing country- shortages of skilled nanpower, unwieldy 

government institutions, unfamiliarity with construction techniques 

or technology- which have been exacerbated by the increased demands 

placed on the system by the magnitude of the projects. 'lhe Cairo 

Sewerage Project is undoubtedly one of the largest, if not the 

largest, wastewater construction project undertaken in Egypt. Since 

1981, three major design contracts have been negotiated with MwIBRIC 
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for the central anj branch tlU'Ulels on the Fast Bank and the West 

Bank collection and culvert system. In addition, ten construction 

contracts, sane in excess of $100 million, have teen tendered. '!he 

time demands on the CWO and Mdnist~ staffs to review designs, 

approve tender packages and awards and to enter into contracts are 

formidable. This is in addition to the huge task of monitoring 

current construction. On the whole, the cairo wastewater 

Organization has done a remarkable job considering the organization 

was only established in 1981. This past work has been an excellent 

training exercise for a-JO for implementing the cairo Sewerage II 

Project. \'lith AMBRIC I S management guidance, em will be able to 

adequately take on this expanded construction program. 

1.06 Other elements of the project (Le. training, management 

adviso~ services and the unsewered areas program) have progressed. 

AABRIC is training GOSD/cairo staff in pump station operation and 

maintenance and in sewer cleaning. ODA is furnishing management 

advisors to em and the unsewered areas amendment is under 

negotiation. The progress in these areas is modest but nevertheless 

important. Admdttedly these programs are the most difficult because 

they must accomplish fundamental chan;es in the way organizations in 

Egypt operate. I-bwever the training emphasis will increase as 

construction phases are canpleted. This is especially true with the 

Zenein rehabilitation. 

1.07 The initial phase of this project has given the Egyptian 

implementing organizations, USAID and the contractors an opportunity 

to determine specific areas in which GOE institutions require 

developmental support, to begin to put in place physical 

improvements which will allcw for the introduction of new technical 

skills, and to develop a framework for grappling with problems in a 
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pragmatic am appropriate fashion. An effort has been made to use 

the experience of the past six years to identify problems which 

might arise during the implementation of cairo sewerage II am to 

address them SPeCifically during project developnent. Com:r;:onents of 

the original cairo sewerage Project which will require increased 

attention over the next Period of the project will be training, 

institutional development, and provision of improved sewerage 

service to Cairo I s unsewered areas. 

1.08 In sU1'l1IllarY, however, the original Cairo sewerage project is 

moving ahead and has progressed to the point where funding for 

expansion of the collection net\'tOrk and treatment facilities on the 

West Bank is nCM necessary. 
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II. :B}lQ<GRQUND 

2.01 Under a 1976 program instituted by the Government of the 

Arab Republic of Djypt (GOE) to inprove and expand its wastewater 

facilities, a Master Plan for cairo's Wastewater System was prepared 

by a joint venture of t\\O British engineering firms, John Taylor & 

Sons and Binnie & Partners (Taylor-Binnie). W:>rk on the Master Plan 

began in January 1977, and was completed in April 1978. (See Annex F 

cairo Wastewater Master Plan Sunmtary) '!he foreign eXchange cost of 

this study was financed by the Arab Ebnd. '!he studies concluded 

that, because of the tremendous backlog of work that had accumulated 

over the previous 25 years, much of the city was not adequately 

served nor did the existing system have sufficient capacity. to 

handle the wastes collected. Sewers were surcharged to the point 

where sewage overflcwed and ponded in many sections of the city. 

Little of the waste collected was treated and large emergency canals 

traversed the city to eventually empty into the agricultural drain 

system. As a result, the system represented a serious health hazard 

to the popUlation. 'Ib correct the situation, Taylor-Binnie 

recommended an investment program totalling $593 million (mid-1977 

prices) for 30 top priority projects. 

2.02 Because of funding shortfalls, the program was not 

implemented. In January of 1978, the Deputy Prime Minister for 

Economy/Finance requested immediate u.s. assistance in finan ing t.l1e 

rehabilitation, improvement and expansion of the cairo wastewater 

system. As an interim response, AID agreed to grant $500,000 for a 
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pilot sewer cleaning and personnel training program. At the same 

time, USAID concluded that Taylor-Binnie did not provide adequate 

inforw3tion in their study to proceed with a rehabilitation 

program. USAID believed that rehabilitation could increase the 

capacity of the existing system and reduce the incidence of 

flcx:x1io;. Furthermore, it was believed that much of the 

rehabilitation \toOI'k oould proceed irxlependently of system expansion 

\'tOrk arii that there was no reason to postpone rehabilitation until 

expansion took place in the late 1980's. Accordingly, in FY 1978, 

USAID provided $25 million (under project 263-0091) as the first 

step towards major rehabilitation of the existing system. 

2.03 In mid-1978, the then British Ministry of Overseas 

Develcpment (OrM) expressed interest in the project and considered 

conunittio; 50 million Pounds Sterling to the project.· OIM's primary 

interest was in fundi ng the construction of a tunnel system for the 

conveyance of sewage on .the Fast Bank of the Nile. OIM and USAID 

nevertheless agreed that a joint venture of u.S. and U.K. 

engineering firms was the most effective means for continued joint 

fundio; of \'tOrk on the cairo System. In April 1979, the General' 

Organization for Sewerage and Sanitary Drainage (GOSSD) signed a 

contract with a consortiLnn of four firms: Camp, Dresser and M=Kee 

(crMl, Black and Veatch International (EVIl, and Taylor-Binnie, 

collectively known as AMBRIC. 

2.04 MtJBRIC reviewed the original Taylor-Binnie studies and made 

specific recommendations for major rehabilitation and new 

construction projects. Rehabilitation costs for upgrading the 

primary oollection system and the Zenien Treatment Plant and for 
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providiD;j sewer cleaning and other equipment were estinated at $105 

million at curr~nt prices.1/ 'lhe costs of rehabilitatin3 the 

existing secomary collection system were estimated of $30 million 

per year over ten years. 2/ 'lhis investment would pr.event the 

surcharged comitions that result in flooding problems which 

effected an estimated 30 percent of cairo and additional flooding 

that \\QuId occur in the future if nothing were done. Costs were 

estimated at between "$1.2 and $1.5 billion to expand collection 

systems to unsewered areas, develop the central and branch tmmels 

on the East Bank and new collection systems on the West Bank, and to 

construct the necessary trea.tment plants. This expansion \\Ould 

increase the sewered popUlation f~ an estimated 5.7 million in 

1980 to 13.6 million in 2000ll. 'lhese projects must necessarily 

be undertaken to keep pace with \.ater system expansion which is 

expected to grow at six percent per year in the forseeable future. 

2.05 In 1981, AID authorized an additional $104 million, whiCh 

brought total AID funding for the Cairo Sewerage Project to $129 

million. '!he funds were earmarked for rehabilitation construction, 

the detailed designs for system expansion projects on both the Fast 

and West Banks, work in unseweired areas, training and management 

advisory services. (See Annex E). At the same time the British, 

through the Export Credit Guarantee DePartment, loaned the GOE an 

additional 100 million Sterling to finance a portion of the Fast 

Bank tmmel element of the project. 

1.	 Interim Development Plan clart I, Table 12.1, published June 1980. 

2.	 AMBRIC position paper December 22, 1980. 

3.	 Interim Development Plan Part II Main Beport February 1981 

Table 2.5. 



- 8 

2.06 Since that time the detailed designs for the system 

e:Jl.F8nsions on the Fast and West Banks have been nearing canpletion. 

Refer to Figure 2.1. Temers for the tunnel work on the Fast Bank 

have been received for 1) the Ameria Pump Station, the prinr.:ipal 

p.urping facility rated at 1,000,000,000 cubic meters per day(first 

stage), 2) tr.e tunnel from Ameria to the Fostat section of central 

cairo am 3) for the culvert from Ameria to the urban boundary. 

Construction is scheduled to start in the summer of 1984. '!he total 

value of contracts tendered 011 the East Bank to date is 

ap~oximately Sterling 160 million and LE 250 million. An 
estimated 90 million Sterling and LE 190 million will be required 

for the balance of the culvert and pmnp station construction phase 

of treatment on the Fast Bank. li" schematic of the Fast Bank system 

is presented in figure 2.2. Designs for the West Bank were begun in 

January 1984, and will be completed by the eoo of this year. 

2.07 In the summer of 1983, construction activity started on 

l:::oth the East and West Br'.mks to rehabilitate 51 subsidiary punping 

stations and 39 air-driven ejector stations, to construct six new 

stations and to install 20 kIn of force mains and gravity sewers. 

'!he value of the fOIard-Harbert-5adelmi contract is $38 million and 

LE 13 million. A second contract with 5a.delmi (valued at $ 11.5 

million and LE 5 million, has been awarded and construction should 

oommence soon on the rehabilitat~on of five major pump stations. 

Figure 2.3 locates the ptnnp stations am forcemains that are 

currently being rehabilitated. Detailed designs to increase the 

capacity of the sewer system in the flooding cu:eas are currently 

being undertaken by Egyptian consultants, with major construction 

already underway. A total of nine projects. are expected to be 

completed by the eoo of 1984. '!he total estimated cost of the work 

in the flooding areas is LE 70 million ($84 million equivalent). 
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2.08 Training is an integral part of the cairo Sewerage Project 

(0091) and will play an increasingly important role in the future as 

physical improvements to the system come on line. '!he general 

strategy of the training program is to protect USAIDls considerable 

investment by assuring that there is Personnel familiar with 

project-financed equipnent and facilities. 'lb date, training has 

been aimed at sewer cleaners and the p.mp station cperators and 

mechanics who will be responsible for OPerating and maintaining the 

facilities being upgraded urxier the cairo Sewerage Project. 

Trainil'l3 includes jet and bucket machine cleaning of sewers and 

routine pump station operating and maintenance procedures. This 

training will be expux:1ed in the future as additional rehabilitated 

pump stations and the Zenein treatment plant begin operation • 

2.09 Internal managanent advi sory services have been provided t D 

the cairo Wastewater Organization by the Overseas Development 

Agency. .AMBRIC, hCMever, has been their primary technical, 

management and administrative consultant, umertaking many of the 

duties that Cl'iO lacks the skills and staff to support directly. '!he 

errphasis to date has been on the financial area, particularly in 

assisting Cl'iO in drawil'l3 up budget needs for its capital progrc.'JII and 

in obtaining its requirementc; fran the various ministeries. 'lb.! ODA 

advisors have also been involved in the developnent of the financial 

tern~ in the East Bank tunnel construction tenders. A second set of 

advisors has been providing Ol) with technical assistance. ODAls 

strategy is to place individual advisors on CH:>l s staff on an 

incremental basis rather than to develop a large program involving 

nlunerous individuals. 
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2.10 A program in the unsewered areas is currently urxier 

negotiation between M'JBRIC and (W). 'Ibis program will be a pilot 

effort aimed at develc:ping improved methods of collecting \este\eter 

from areas not served by the central collection system. A number of 

different types of vehicles and pumps will be tested, as will the 

use of large central vaults instead of individual household vaults, 

and improvements to existing vaults such as JOOre accessible 

manholes. 'Ibe final part of the program will be to design and 

construct dUD'Ping stations for the sewage. 'Ibe present practice is 

to dump the sewage in the JOOst convenient place which is often an 

irrigation canal. The unsewered areas activity is an inqx:>rtant 

erXleavor. Residential construction continues to expand am the 

a4'eas needing sewer service outstrip the capacity of the GOE to 

provide service. '!hus no matter hew rapidly the centralized 

system expands, there will continue to be ullsewered areas.. A 

col1t:inuing program to provide sewer services to these areas will be 

necessary. The information gained urxier the cairo Sewerage Project

will possibly be used to develc:p a more ambitious program under a 

separate project when the pilot program is evaluated. 
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Figure 2.1
 

cairo Wastewater System
 

Year 2000 Developnent Plan
 

P.efer to Folded Insert
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III '!HE pFOJECI' 

3.01 cairo Sewerage II will provide the core funding for 

oonstruction, design and construction management, and system 

operations, maintenance, management and training activities on the 

West Bank of the Nile. This funding will assure that a complete 

system is in place, from household connections to final treatment 

adequate for both effuent and sludge reuse. The project is a 

continuation of the cairo Sewerage Project. '!he analysis in the 

1981 amendment to 0091 remains valid and that project paper is an 

important and accurate resource document as well as the authorized 

basis for continuing activity on the West Bank. 

3.02 Although AID will finance both the foreign eXchange and 

local currency costs of construction, the GOE effort on the overall 

cairo Sewerage Project is significant and currently exceeds 700 

million I.E on the East Bank. en the West Bank project the GCE life 

of project investment is expected to be approximately LE 495 million 

($500 million). 

3.03 '!he cairo Sewerage II Project is necessary to significantly 

expand the wastewater collection capacity on the West Bank of the 

Nile and to increase treatment capacity. '!his will reduce present 

flooding due to the undersized coJlection system and will permit 

further expansion of the potable water system. '!he most direct 

benefit, however, will be to significantly increase the number of 

people with access to direct sewer connections. It is estimated 

that the total 1990 West Bank population of 2,462,000 people will 

gain either improved or new service from these projects. Of the 

estimated population, 1,641,000 will receive new service only as a 

direct result of these projects. B¥ 2020, the planning horizon for 

the project, the West Bank Project will provide the capacity to 

extend wastewater service to an additional 7,159,000 PeOple. 
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3.04 '!he design of the main collector and comuit systems to be 

constructed urXier this project will be canpleted 1:¥ the end of 1984, 

with construction temering soon thereafter as furXis are available. 

Furxiing needs are therefore inmediate. Construction can be underway 

1:¥ mid-1985. It is expected that construction supervision will be 

done 1:¥ the present design consultants, AMBRIC. Construction 

supervision by the designer is stamard in the American as well as 

International Develcpment fields. '!his approach is based, in part, 

on the fact that the designer has a legal res~nsibility for the 

adequacy of his work. In order to undertake this he must play an 

integral role during the construction process to assure that work is 

accanplished as specified am that required changes and 

ncdifications are compatible with the initial design effort. The 

alternative of shifting to a new construction supervision team would 

result in either absolving AMBRIC of their design responsibility or 

in duplicating supervision services with another consultant while 

AMJ3R!C still played a role adequate to assure satisfactory 

construction in accordan::e with their design. '!he first approach 

would require a costly and complete review of all of AMBRIC's design 

work by their replacement, while the second would result in a 

duplication of staff at the site. Both approaches would be much 

more costly, cause delays, and would be much more troublesane for 

both ~ am USAID to manage. The GOE and the Mission have been 

pleased with the quality of AMBRIC's work to date and for this 

reason alone would be reluctant to change consultants at this time. 
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3.OS certain training am nanagernent advisory elements and work 

in the unsewered areas will continue to be funded under project 

0091. Furxling is also available in that project to fiJ:1&lCe 

construction in the flooding areas, princip:llly by local 

construction contractors. Large rehabilitation efforts at the 

subsidiary am major pump stations and the construction of n~1 

gravity sewers and force mins to service those stations is 

continuing under 0091. (See Annex E Current Status of Project 

No. 263-0091.) 

3.06 '!he total additional fuming required for the project is 

ClFProximately $1.4 billion dollars. An illustrative project budget 

an:] an illustrative USAID obligation rate are sham on the following 

tables 3.1 am 3.2. 
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Table 3.1 

ILLUS'I'RATIVE P:tn:JECI' BUOOET 

($ Million) 

ITEM 

USAID 

THIS ProJ 1985 AMEND. GOE arHER IXNJR 

Giza Fp.lief 

Culverts 

Pumpirg Stations 

Northwest Collectors 

Pyramid Collectors 

Abu Fawash Treatment 

Northwest Laterals 

Pyramid laterals 

Ibokups 

M3t/Trainirg 

Canstl~ction Supervision 

Drain Improvement 

I...ams/Fasements 

Electrical Distribution 

42.0 

165.0 

110.0 

137.0 

75.0 

60.0 

55.0 

20.0 

9.0 

27.0 

100.0 

9.0 

6.0 

U5.0 

300.0 

20.0 

10.0 

20.0 

15.0 

15.0 

100.0 

Subtotals 700.0 115.1) 495.0 100.0 

'l'<JmL PIn:7&:T $1.4 Billion 
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Table 3.2 

ILLUSTRATIVE OBLIGATICN BUOOm' 

($ Million) 

ITEM FY 84 FY 85 FY 86 FY 87 FY 88 Total 

Giza Relief 42.0 42.0 

Culverts 60.0 30.0 75.0 165.0 

Punping Stations 40.0 70.0 110.0 

Northwest Collectors 93.0 44.0 137.0 

Pyramid Collectors 75.0 75.0 

Abu ~wash Treatment 60.0* 40.0* 100.0* 

Northwest Laterals 21.0 39.0 60.0 

Pyramid laterals 30.0 25.0 55.0 

Hookups 12.0 8.0 20.0 

~t/Training 18.0* 18.0* 

Construction Supervision 8.0 7.0 4.0 14.0* 33.0* 

'rorAL ProJECI' 150.0 200.0 200.0 200.0 65.0 815.0 

* Tentative levels to be defined in 1985 amerxbnent 
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IV • TEX:HNICAL ANALYSIS 

4.OJ. Cairo Sewerage II is a comprehensive program to collect 

sewage from presently unsewered areas, to construct major condui ts 

to carry the sewage to treatment plants, to relieve overloaded 

sewers, to construct one new treatment plant for proper treatment of 

sewage, and to provide lOD3-term management/oPeration/ maintenance 

and training for the successful operation of the system. 

4.02 At the present time all of the sewered areas on the West 

Bank discharge their effluent to the 2enein Treatment Plant. (There 

are two other small plants at Nahya and at Abu Rawash which are not 

operational.·) Practically all the flCM passes through the Giza 

Pumping Station, which is severely overloaded and forms a bottleneck 

in the event of a malfunction (such as that which resulted in 

widespread flooding of sewage in 1982). '!he remaining unsewered 

areas have a variety of ad hcc mechanisms for disposing of their 

sewage, with all of it eventually getting into the drain system in a 

raw state. 

4.03 '!he two minor plants (Nahya and Abu Rawash) are not 

operational and no attempt is beiD3 made to place them in operating 

condition as they are progrannned to be abandoned when the new system 

is in place. The Zenein Treatment Plant has some design flaws which 

are to be .corrected by the rehabilitation project presently being 

designed by PJllBRIC. This will be funded urxler 0091. An IFB for the 

rehabilitation will be advertised to u.S. firms in mid 1985, and 

renovation is scheduled to be completed coincidentally with the 

completion of the Giza Fielief portion of Cairo Sewerage II. At the 

present time the Zenein plant is neither maintained nor operated, 
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except to pass approximately two-thirds of the sewage through the 

plant and bypass the remainder. Even if the present plant were 

properly operated, it is only large enough to handle a small portion 

of the existin; West Bank effluent. When sludge is produced it can 

be pllII'ped to drying beds in the Abu £<awash area. However, it is 

presently remixed with the plant effluent and PumPed to a nearby 

drain without the benefit of treatment. This desultory operatk.41 

arXi maintenance of sewage treatment plants is common in Egypt and is 

the principal reason that expatriate supervision and res~)nsibility 

for operation and maintenance ic an integral part of the program 

being prcposed in Cairo Sewerage II. 

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

Relief Project is to relieve extensive flooding problems in the Giza 

area as well as to allow future expansiEP of collection services in 

the area. Once completed an estimated 666,000 people will receive 

new or upgraded service by the year 1990. 'Ibis project, which 

includes sane 6.6 kIn of gravity sewers, collectors and force Iliains, 

will be designed to allow fIG! from portions.of Boulac E1 Oakrour, 

South Giza and Bl Abram to be diverted to Zenein from the presently 

overloaded collector draining to the Giza Pumping Station and to 

accept flCM in the future from currently unsewered areas. A new 

1400 to 2500 rom diameter precast concrete collector will be 

installed northward along the ~mar Canal, starting about 500 m 

south of the Pyramids &ad. Flow from pumping stations at Abu 

Horiera, which is being rehabilitated, and Studio Nahas, which will 

t:e constructed under the present Cairo Sewerage project, will be 

carried by ductile iron force main to the collector. The main 

collector will continue along the Zomar Canal to a point 700 m north 

of Pyramids Foad, then west and north about 3200 m to the Zenein 

Pumping Station which will be designed for an ultimate peak flow of 
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394,000 CIId (cubic meters per day). Refer to Figure 4.1. The 

ptUIlping facility will be constructed to handle an initial peak flOl.'I 

of 220,000 cm;i through a screw type t\«> stage station. The total 

lift will be about 12 meters arrl standby pumping capacity will be 

provided. I!'lows will be treated at the Zenein wastewater Treatment 

Plant which will be rehabilitated umer an existin:J contract' to 

acCOllllOOdate 330,000 cm;i. The liquid effluent frcm this plant will 

be discharged into the Nahya T.>rain and the sludge will be pumped to 

Abu Fawash. Refer to Figure 4.1. 

4.05 The Northern Bran::h Project: '!he primary purposes of this 

prc>ject is to provide for collection in what is now a major 

unsewered area of Cairo and also provide major relief for overloaded 

collectors presently taking sewage· to Zenein via Giza. These 

pw:poses are amplified 1:¥ the fact that once sewerage is provided 

thl3 more important basiC; hunan need, clean water, can also be 

prc>vided. As is true in many areas in Cairo household water 

connections are not encouraged until the sewage collectors are in 

place. Once canpleted an estimated 1,568,000 people are exPeCted to 

be provided with new and upgraded sewer and water services by 1990. 

'!hese residents range from the affluent who are presently served by 

overloaded sewers to the poorest who are not served. This proj~t, 

which includes sane 37 kIn of gravi ty sewers and collecto:cs, and 182 

kIn of latp,..als will serve the presently unsewered developed area of 

~l1baba and Urban Einbaba Markaz and provide relief sewers in 

fuhaOOessin, Awkaf, I:okid, Embaba and Foulac E1 t'akrour as well clS 

allGi for expansion. Sewers and collectors in Embaba will be 

designed fran 225 to 2500 mm in diameter I with a total length of 24 

km. Included in this work will be the construction of manholes 

which will permit individual house connections. Flows in the Enioaba 

area will drain to the Embaba Pump Station which will lift the flCM 

to a main collector running south em then west to the new Eoulac 

Pump Station. A new 1800 mm collec:tor will be designed to colle:ct 

all flows fran the present Awkaf Punp Station in northern AgOUZCl am 
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convey it 4.3 kIn to Boulac. A new 1200 nun collector will be 

designed to run from fuhandessin 2 kIn to the proposed Boulac 

station to intercept flo.vs and a new 1800 nun collector will l:e 

designed to run into ~kki to collect flows from the wastewater 

system that will be cut off by the metro. Twelve pumping stations 

will be ta.ken out of service by the Northwest project in total. '!he 

Embaba station will be designed and constructed for an ultimate Peak 

flow of 240,000 cnrl. '!he Boulac Pumping Station will be designed 

for an ultimate Peak flCM of 827,000 cnrl and constructed for an 

initial peak flow of 432,000 cnrl. '!he GOE plans to construct an 

additional 375 kIn of late;-als in adjacent developing areas that will 

be served by the core system. 

4.06 Flows from the proposed Eoulac Pumping Station will be 

conveyed by gravity to Abu Fawash through 11.3 Jan of cuIvE'!rt. From 

Boulac the wastewater will flow by gravity to the South l-kJheit 

Pumping Station through 6000 m of culvert. The culvert will cross 

the Muheit Canal and lebbeni Drain prior to reaching the South 

Muheit Pumping Station. The culvert will extend some 2800 m from 

the South Muheit Pumping Station to the Junction Pumping Station at 

the junction point with the Pyramids culvert. '!he combined flows 

will be conveyed through 2500 m of culvert to the Abu !<awash Plant. 

l\efer to Figure 4.1. Culverts, rectangular in cross section and 

with dimensions of 3 m by 3.5 m, will be constructed of 

cast-in-place concrete wi th blue brick lini~ on the walls and a PVC 

lining on the ceilings. 

4.07 '!he Pyrnmids Project: '!his project, which is similar to 

the Northwest proje<. will provide the Southwest area of Giza wi th 

the opportunity for both sewer and water services, with an estimated 

228,000 people expected to 1::e served by 1990. This project 

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

'!here will be one major pumpirY3 station which will discharge into 

7.5 Jan. of cast-in-place rectangular dual culverts with internal 

dimensions of 2 meters by 2.6 meters eadl, making a canbined cross 

section of 10.2 square meters. These culverts will be lined as 

described above. '!he Pyramids Pumpil13 Station will be designed to 

harxile an inital Peak flO\' of 225,000 cnd, with expansion capability 

to 685,000 end. '!hi s major corxiuit joins with the Northern Branch 

at the Junction PuJIping Station and from there is puJrped to the Abu 

R:iwash Pumpil13 Station. Refer to Figure 4.1. 

4.08 The major 'onduits in the West Bank project have been 

designed as a gravi t..l f' C1ii system to allO\' for future expansion in 

the areas adjacent to the conduits, am grades have been'selected 

for scouring velocities. '!he screw type ptnnp stations included in 

the system are designed for low lift high volume situations and 

require less maintenarx:e than do centri fugal pump stations. 

4.09 At the present time there are no plblic sewers in the 

general Pyramids area. Proposed for USAID fundin,; are the 

installation of 29 kIn of collectors and 135 kIn of laterals as well 

as supp:>rt for household hook-ups. '!he GOE has already issued 

design instructions for an additional 320 kIn of laterals and 50 kIn 

of collectors in the same service area. '!his additional work will 

be constructed under local currency contracts. 

4 n 10 All three of the collection projects - Giza Relief, the 

Northern Branch and Pyramids - will rely on the p]~ovision of 

household connections from household collection lx)xes to manholes as 

the crucial link for assuring rraximum utilization of the system and 

the concanitant health and social benefits. Although there is an 
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expressed willingness on the part of houseb:>lders to pay for 

sewerage service and the GOE has made a provision for connectirr; the 

very poor (see Section VIII, Health am Social Analysis) a mechanism 

must be provided to assure both access to funds for those wishioa to 

obtain service and sufficient capacity on the part of C/GOSD or 

another implementing body to provide connections in a timely 

manner. The west Bank construction schedule b:lwever is such that 

household connectiQlS to the cOllection system will not be feasible 

for at least three years after the start of construction. Durioa 

this interim Period U5AID am CJIJJ/C/OOSO will investigate means for 

guaranteeing adequate am timely provision of house connections. 

rrhis may involve 1) establishioa a program to extem C/GOSD 

subsidies to include a larger portion of the J?QOrest residents, 2) 

creating a revolving fund within C/GOSD whidh will provide credit to 

tb:lse unable to raise the necessary furxls up-front, 3) utilizing the 

Home Improvement Ioan program currently in place with the Credit 

Foncier Egyptien as part of the Housing am CbIllIIlJIlity Upgrading for 

l£w Incaue Egyptians/AID Grant 263-0066 (see 1wlex H for a 

discussion of this project), 4) fuming the construction of 

household connections directly, with construction undertaken by an 

Egyptian firm, possibly wi th American construction supervision. 

Fums for investigation and support of these means for providioa 

household connections are incllXied in the project paper budget. 

4.11 '!he Abu Mwash Trsatment Plant: '!he purpose of the Abu 

Fawash Treatment Plant is to adequately treat the wastes collected 

as a result of this project (except for Giza Relief) for 

agricultural reuse and/or for ultimate discharge back into the 

Nile. Both sludge and effluent have value for agricultural 

reclamation projects. Such treatment \\OUld be to levels necessary 

to meet international standards am Egyptian law. '!he first stage 
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works at the Abu Fawash Wastewater Treatment Plant (WW'lP) will have 

a design capacity of 425,000 and average flew (650,000 cnrl peak 

flCM) arxl will receive wastewater fran the Northwest and Pyramids 

systems via the Junction Pumpill3 Station through double 2 m by 3 m 

cast in place culvert (12 sq meters total). Wastewater from the 

inlet culvert will be lifted by a two stage screw pumpill3 station, 

screened by automatically raked curved bar screens, passed through 

detri tors for gri t removal, then through an open flume measuring 

device to the treatment \\Orks. The sewage will receive primary 

treatment in circular radial flew primary settliD3 tanks. Secondary 

treatment will be accomplished in biofilters with plastic media, 

follewed by activated sludge aeration tanks and final settlin.:r 

basins. The sludge will 1:e treated in thickening tanks (gravity 

sludge thickeners) and then pumPed to sludge lagoons for drying. 

The effluent fran the secondary treatment process will be 

chlorinated and pass into the Kan Barakat Drain or to land 

reclamation sites. 

4.12 In order to accept the proposed levels of effluent to be 

discharged, a study will be coooucted of the total drain system from 

the Abu F.awash outfall to the Nile River to determine if any 

remedial construction or inprovements are required to be undertaken 

by the Government of Fgypt. There is a project currently underway 

to increase the capacity of the siphon under the Beheira canal by 

50%. There are other flew restrictions in the drain and in general 

the drain suffers fran lack of maintenance (infrequent dredging) 

which decreases its flew. A visual survey indicated that with only 

the normal drain flows and the effluent fran Zenein and the 

unsewered areas the drain system is presently near capacity. 
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4.13 '!he design of the Abu Ra\esh Treatment Plant is currently 

un:ierway with Japanese finan:::i~. '!he AMBRIC partner camp Dresser 

& Mc:Kee, is a key joint venture partner of the Japanese design team 

as is the AMBRIC Egyptian local consultant mYCO • 

4.14 '!he Minister of Develc:pment and the President have both 

asked USAID to canplete the West Bank sewerage works as a package, 

sPeCifically requestiD;;J that the ].l)u Ra\esh Treatnent Plant be 

inclooed. As Abu Rawash is a critical element USAID has agreed to 

inclooe this work in the total West Bank concept. At the time 9f 

the GOE IS req'.lest a soft loan agreement had been reached with the 

Japanes~ to furx1 the design, with the consulti~ team awaiti~ a 

notice to proceed. In order to avoid further design delay USAID has 

sl1::Jgested that the design proceed with Japanese financing under the 

supervision of AMBF.IC. 'Ibis supervision would assure that USAID 

design and construction requirements are included, in the event that 

construction is wholly or in part fumed by USAID. Costs of the 

plant constructicn have oot been firmly estimated, however they are 

assumed to be in the range of $200 million. 

4.15 The Japanese are mst interested in fundiD;;J the foreign 

eXchange comp:ment of this plant under their soft loan program. 

They note that once they have funded the design of a project, they 

have an unwritten canmitment to fund the construction. '!he Japanese 

AID prcgram to the GOE is large enough for them to easily meet the 

estimated foreign excha.rl3e costs of this plant in any given year, 

however probably oot before late 1986 or early 1987 because of their 

progranuni~ requirements. '!his timi~ is conti~ent up::>n havi~ a 

preliminary cost estimate by late 1984. The USAID interest in the 

west Bank works is in assurirg a canplete and viable system that 
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canes together in a systematic manner. Our major goal of expediting 

oousehold hookups am maximizi~ clean water distribution can not be 

met tmtil Abu Rawash is functioning. The U5AID goal is also to 

obtain American visibility and credit for canpleti~ an entire 

system for the people of Egypt. The first goal can only be met if 

USAID agrees to fully support the construction of the Abu Rawash 

plant as well as to assure its completion in a timely manner. The 

latter visibility goal may be in conflict with the Japanese 

interests. 

4.16 At this time planni~ and cost data are inadequate to 

inclu:ie the detailed funding levels in this project paper. It 

appears that the Japanese fi~i~ approach will not aSSl1"':e that 

the Abu fawash plant will be available to receive wastewater as the 

Nartbvest am Pyramids projects cane on line. '!he GOE will not be 

able to meet this large lcx:al cost component required under Japanese 

financing in a timely mar.ner nor will local contractors probably be 

able to meet the tight construction schedules required. 

4.17 At this time the concept of Abu Rawash as bei~ an integral 

part of the West Bank project is inclu:ied for authorization only, 

with construction details and funding levels to be provided b¥ 
amendment in early 1985 as cost estimates and construction 

approaches are further develq:>ed. Such inclusion would also be 

considered as part of the $1.2 billion committment under the 

Memoraooum of Understami~. For informational background, the 

following alternatives are currently under consideration: 

(a)	 Full USAID fundi~ 

(b)	 Co-financing with the Japanese. 

(c)	 Phasing the plant construction: Le. USAID financi~ 

primary works am Japanese financing secoooary works. 
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Full USAID finar¥::ing would assure maximum viability however it runs 

the risk of delaying household hook-ups by one to two years in the 

event the US £urx:l flew to the w:lter arxl wastewater sector is 

constrained. 

4.18 Co-financing with the Japanese offers a certain amount of 

leverage to the USAID committment as 'Well as a high visibility 

factor. M:>re importantly this approach offers the opportunity to 

maximize hcokups at an earlier date. USAID is currently maintaining 

a continuing dialogue with the Japanese and has discussed the 

possibility of co-financing. Although no coJIDIdtments have been made 

1:::¥ either side, the Japanese have expressed an open interest. Joint 

financing under this approach would probably result in much of the 

USAID furrling goirg in support of local costs. 

4.19 Phasing of the plant's construction could allow the two 

separate treatment processes, for example, to be constructed by 

separate funding and, in turn, separate contractors. '!he primary 

phase could proceed first with joint works, and be operated 

independently with effluent discharged in the drain rather than 

being subject to the secondary process. '!his would allQol sane 

service during the period the secondary treatments are under 

construction.· '!his appl"Oach, though temporary, is of course subject 

to envirorunental considerations and Egyptian law, however it would 

be a great improvement over the dtmlpiD3 of raw sewage into the 

drains. 

4.20 Once Abu Rawash is canpleted, the operation of the plant 

will be a major GOE responsibility arxl will pose a challenge to 

GOSD's resources. Historically, GOE operating agencies have failed 

to adequately operate wastewater treatment plants of even the most 
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unscphisticated types. Yet the same level of technical expertise 

has adequately operated more scphisticated water treatment and pc.wer 

generating facilities. This paradox may be due in part to the 

nature of the product. For example, CQ'ltinual pc.wer and clean water 

are JraOOcitory outputs while sewage is disposed of equally as well in 

,untreated or treated forms. To fully overcane this problem it is 

believed that a 5 to 10 year period of responsibility should be 

placed on an expatriate contractor for the proPer operation and 

maintenance of the treatment plant. This cor¥::ept will be developed 

further in the forthcaniR] Abu Rawash AmerXbnent. 

4.21 This concern am its treatment is also addressed further 

urxier the Zenien Treatment Plant Trainir¥3 Concept. 

4.22 Zenein Treatment Plant Training and Management: A key 

element of the existir¥3 project (0091) will be to brir¥3 the Zenein 

Wastehater Treatment Plant up to a \«>I'kir¥3 level both l:¥ 
rehabilitation and through management and trainir¥3 initiatives. '!he 

latter caq:onent will serve as the test program for follow on 

efforts to be put in place at Abu Rawash and as the trainiR] center 

for the key staff to cperate am maintain the Abu &awash Treatment 

Plant and supportir¥3 pumpiR] station. Approximately $4 million has 

been reserved umer the previous authorization to put this plan into 

effect. As noted earlier, however, it is believed that USAID 

should be prepared to support such management cperational and 

trainir¥3 needs for a period of 5 to 10 years in order to protect the 

US investments mac.e. Careful ronitorir¥3 and evaluations will be 

required to assure that these critical goals are beiR] met. 
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4.23 It is the intention to have all CQ'1struction work managed 

by u.s. Caltractors, either by assuriDJ that they remain in the 

primary role or that they play the leaq in a joint-venture 

arrargement. '!he mission has been pleased with the accanplishments 

of American construction industry in the sewer am water sector to 

date. Experience on the Pumping Station I<ehabilitation Project, and 

the expansion of the Rod E1 Farag Water Treatment Plant indicates 

that the ratio of expatriates to local craftsmen is about 1 

expatriate to 15 local workers. '!he u.s. firms will be encouraged 

to make maximum use of E9YPtian subcootractors and workers. Joint 

ventures between us contractors and Egyptian private sector 

contractors will be considered, subject to review of the joint 

venture management structure. Experience has shown that the major 

problems with the Egyptian construction canp3nies relate to 

management, scheduling and quality control. Historically, USAID 

experien::e has been that without control and responsibility by a 

u.s. general contractor, schedules and quality suffer badly. In 

additioo, the large local construction firms are generally stretched 

to and be}/Ond their management capacities. This is due to the 

unusually large construction program in Egypt and to the heavy 

de.marrls placed 00 the underground portion t;.f the irxlustry by the 

major wastewater projects on the Fast Bank. 'lhe proposed large 

pumping stations and precast culverts are unusual, both from the 

stamp:lint of technical di fficulty and the sheer magnitude of the 

projects. Dewatering will be a major technical problem, as has been 

indicated in our rehabilitation projects. 
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V. Environmental Analysis 

A. Introduction 

5.01 In 1982, an Environmental Assessment. of the cairo West Bank 

was prepared by Stanley Consultants in connection with the cairo 

Sewerage Project (263-0091). 'Ihe Environmental Assessment focused 

an an evaluation of Phasing alternatives for facilities 

constructiun, teclmical alternatives for wastewater treatment, and 

technical alternatives for effluent dis!X>sal. '!he sccpe of the 

Environmental Assessment covered all of the activi ties to be funded 

under the pro!X>sed cairo Seweage II Project. 

Under the provisions of 22 CF.R 216.3 (a) (3), a Negative Declaration 

that the Agency will not develop an llivironmntal Assessment or an 

EIS regarding an action found to have a significant effect on the 

environment is in order when the 1Igency has previously prepared a 

programmatic statement or assessment covering the activity in 

question which has been considered in the development of such 

activi ty. Findings of the 1982 Environmental Assessment have been 

taken into consideration in the design of cairo Sewerage II Project, 

and AID Environmental regulations have thus been satisfied. 

B. Existing Situation 

5.02 '!he 875 square kilometer area on the West Bank to be served 

by the cairo Sewerage Project contains a population of approximately 

1.6 million. 'Ihe existing wastewater collection system serves 

awroximatly 55% of the residents, with the remaining 45% relying on 

private carriers to diStx>se of wastes discharged into vaults below 

or adjacent to houses. '!he majority of the poFUlation is served 

with piPed water, either from standpipes or. house connections, with 

the water network expanding in advance of sewer connections. 

Because of the currently inadequate capacity of the wastewater 

system, the new E.mbaba water plant must limit the amount of treated 

water it is distributing so as to avoid surcharging the system. 
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5.0:3 The sewage in cairo is primarily of domestic origin. 

Wustrial wastes make up less than 10% of the total flQll, a 

percentage which is not expected to increase significantly in the 

near future. '!he characteristics of this industrial waste are not 

expected to effect treatment arxl do not preclude use of sludge or 

treated effluent for larxl reclamation. 

5.04 The existing west Bank collection system has suffered fram 

the effects of age, misuse, lack of maintenance and design 

deficiencies which have resulted in surcharging and pipe and p.mp 

station failure. The overflQll of raw sewage floods into streets and 

grourrl floor dwellings. Unsewered areas are plagued by flooding 

caused by insufficient emptying of vauits and by the backing-up of 

homemade sewerage connections to irrigation canals or drains. 

Periling of raw sewage is a serious health hazard, an obstacle to 

traffic and commerce, a source of foul odor and visual nuisance, and 

in extreme situations can lead to building collapse. A graphic 

example of the pl-oblems plaguing the collection system was the Giza 

PLunp Station failure, which r~sulted in widespread flooding and 

water cutoffs for as long as two weeks in December 1982. The 

situation received wide publicity and had all the ingredients of a 

major public health disaster. 

5.05 Sewage collected by the existing West Bank collection system 

i:s calveyed to Abu Rawash, Nahya and Zenein treatment works, none of 

which are currently in OPeration. Abu Rawash is primarily a 

disposal facility for sludges generated at the Nahya and Zenein 

treatment plants. Sludge is dried on sand beds and sold to local 

farmers as fertilizer. The Nahya and Zenein plants provide nominal 

primary treatment, after which the effluent is discharged into the 

J:ilahya-Muhei t Drain system. (The Zenein plant is designed as a 

secorilary facility but does not operate at that level.) '!he 

discharge of primary treated effluent to the main agricultural 

c1ra ins was a deliberate act on the part of the Goverrunent of Egypt 

during the mid-1960's when urgent action was needed to relieve the 

increased sewage flO\ls removed from the city. 
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5.06 The Nahya-r-i.1heit drain system is currently acc.~pting i:U:x>ut 

250,000 cnrl of raw sewage from the Nahya and Zenein facili tie:;. The 

drain system, conprised of the Nahya, ~it and I..ebbani Drains am 
the Rahand Canal, discharges into the Rosetta Branch of the Nile. 

The Nahya and Muheit waters are septic for the en.tire length of the 

system, with samplil'l3 indicatill3 no dissolved oxygen. 

5.07 The region along the drain is, for the T.' )st part, sparsely 

pcpulated and the impact of the effluent is not severe. Residents 

Iiving along the drains are generally aware of 1:he polluted 

coriiition of the water and do not use it for pUJ:poses other than 

supplemental irrigation. The primary darger to pIDlic health comes 

from the shallGl wells which are located adjacent to the drains and 

are a source of drinking water. 

5.08 The confluerx:e of the drainage system \llith the Rosetta 

Branch of the Nile comes at a point 10 krn downstream from the Delta 

Barrage. '!he nearest major water witl'rlrawal for danestic and 

industrial use is 100 krn downstream at Kafr el Zayat, however the 

Rosetta Branch is used for danestic, industrial and irrigation 

supply along its entire length. The flCM in the Fosetta Branch is 

controlled at the Nile Barrages and fluctuates considerably as water 

is diverted into the Baiyah el Beheira Canal for domestic water 

supply and irrigation. 

5.09 The discharge from the Muheit Drain into the Rosetta Branch 

of the River Nile is clearly distil'J3Uished by the difference in the 

color of the water. The discoloration Persists for several 

kilometers and floating material of sewage origin has been observed 
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10 Jan cbwnstream fran the point of entry. Disselved oxygen readings 

s}ntl a substantial reduction in the oxygen content damstream of the 

discharge point. Local fishermen report that catches are adversely 

affected for a few kilaneters damstream. A llNDP study in August 

1980, indicated, oowever, that water quality in the N>setta Branch 

recovers quickly from the very sizeable organic load discharged by 

the drain system am that existing water quality conditions are not 

seriously deteriorated. 

c. Effect of Project 

5.10 '!he West Bank Collection Project is intended to extend or 

iIrprove the wastewater collection systems in the Embaba, Giza and 

Pyramids areas of the West Bank, wi th the goal of providing a~ess 

to service for an additional 1,214,400 people by 1990. This 

extension, along with PJPUlati:n growth, will increase wastewater 

flow fran its current level of about 250,000 end to awroximately 

480,000 and by 1990, and 1,000,000 and by th~ year 2000. Ultimately 

the basic system is capable of handling the effluent from 

approximately 8,000,000 pecple. Disposal of the sewage effluent 

will be primarily by drain to the Rosetta Branch of the Nile am to 

lam reclamation projects, after treatment at Abu Bawash or Zenein. 

5.11 Improvements in the sewage collection system will result in 

the elimination of the health hazard posed by flooding and porxUng 

of raw sewage in the streets. '!he foul odor, visual nuisance and 

obstacle to transit am camnerce resulting from the lack of a sewage 

collection system or fran system failure will also be eliminated. 

Provi sion of increased sewage collection capacity will also Permit 

the expansion of the potable water system am the public health 
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benefits associated with that service" 'nle combined effects of this 

project should, therefore, substantially improve the local 

environment am contribute towards ameliorating the quality of life 

for area residents. (See Section VIII for a more detailed health 

am social analysis.) 

5.12 Construction activity will have an impact on the local 

environment, although neg~tive effects can, with care, be 

minimized. '!he major problems associated with thl~ construction 

period will be a diuruptioo of services (electricity, water supply, 

sewerage), traffic col'J3estion resultil'J3 from the need to close off 

streets arxl increase .:.ruck and heavy equipment traffic, minor and 

temporary air pollution b¥ eXhaust emmissions and construction dust, 

and the potential for damage to structures adjacent to construction 

sites. '!hese problems can be minimized by providil'J3 temporary 

sources of potable water and by-passeL or tank trucks for sewage 

removal, identifyil'J3 suitable traffic detours, assuring that 

construction equipment is properly operated and maintained, and 

providin; underpinning and trelX:h sheetil'J3 as necessary to prevent 

building collapse and protect \ttOrkrnen. 

5.13 '!he additional sewage collected through the extension and 

improvement of the West Bank system will be treated and disposed of 

along with that from the existil'J3 system. '!he intent (see Section 

IV, Technical Anal~'Sis) is for the majority of the flCM to be given 

seccooary treatment at Abu !<awash, with the resulting effluent being 

dischf.!rged into the Kombarah Drain, an agricultural drain leading to 

the Muheit Drainage System and thence to the Rosetta BralX:h of the 

Nile or being used for land reclamation. The Zenein Plant, which 

has been recently expaooed to 330,000 end, will also continue to 

discharge effluent into the Mtiheit Drainage System. 
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5.14 . Until such time as the Abu £<awash Treatment Plant is built, 

arXi both it and the Zenein Treatment Plant are operatin] at their 

designed secondary treatment level, the mjority of the effluent 

from the west Bank systen will continue to be discharged into the 

Muheit Drainage System with little or no primary treatment. The 

effect on the Nile of such large additiooal voltmles of raw or 

raninally treated sewage is of corx::ern. The limited data available 

\\Ould appear to imicate, haoIever, that because the existin; uses of 

Nile water within the influence of the f.tJhei t Drain are miniml and 

the impact of the current level of discharge is not severe, 

discharge of primary or untreated effluent into the Eosetta branch 

is an acceptable interim solution when balanred against the 

alternative of irx::reased flooding of sewage in cairo. Treatment is 

planned and will be accanplished with the Abu R~wash plant and with 

improved operating performance at Zenein. 
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VI - Economic Analysis
 

6.01 '!he cairo West Bank sewerage project, in its broadest definition, 

envisions spending a total of $1.4 billion over a period of six years to 

provide wastewater disposal to an area of the city that currently 

oontains 1.6 million people and is expected to oontain about 8 millioo 

pecple by the year 2020. '!he u. S. - financed portion of this system, 

cairo II and its proposed 1985 amendment, is expected to oost $815 

million. 

6.02 This project, like most large scale infrastructure undertakings, 

presents difficult conditions for obtaining a favorable benefit/cost 

ratio: costs tend to be early, definit.e and identifiable, while benefits 

are late and difficult to quantify. Quantification of benefits is not 

ready derivable from evidence of cusb:>mer I s willi03Iless to pay for 

services because F9YPtians have never been charged fbr publicly pro~rided 

sewer services. As the late Senator Hubert Humphrey once remarked, to 

the Commissioner of Labor Statistics (after learning of the many problems 

of estimating unemployment), "yoU mean, to tell me, 

Mr. Shiskin, that we are flying the Ship of State by the seat of our 

pants.1". And the answer was, (and is), "Yes, indeed. II 

6.03 The task of this analysis is to narrow the rarge of unknowns 

about the benefits and costs of providing sewerage to the West Bank of 

cairo. Previous analyses of the economic and financial elements of 

sewerage projects in Egypt 1/ have documented the costs Per household 

of providing sewerage services using varying assumptions about the 
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apprc:priate basis for allocating costs to the household (operations and 

maintenance only, full costs on a cash basis, costs on a utility basis, 

etc) • These costs were then used to construct schedules of charges to 

the household, and pro-forma irx::ome and balance sheets for the public 

wastewater authority. The analysis of cairo II draws upon these studies 

for certain key assumptions that feed into the benefit/cost formulation, 

and upon selected information on the costs of present practices of 

sewerage disposal from private contractors operatiD;J in cairo. 

6.04 The prirx::ipal components of cairo II benefit/cost calculations 

are estimates of: 

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

2.	 q:>eration and maintenarx::e expem;es (0 & M) needed to 
ensure continued operation of the system: 

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

4.	 the conversion factor for translating financial 'costs to 
economic (resource) costs: 

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

5.	 the constant (1984) dollar value of sew'er service per 
capita: and 

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

Table 3.2 provides a current dollar estimate for the major 

elements of Cairo II, for the fiscal years 1984 through 1988. A more 

detailed breakdam of the principiI elements of these costs (labor, 

construction material, installed equipnent and net capital consumed in 

construction) by major project canponent is provided in Table 6.1. Total 

West Bank costs, including estimates of the value of GCE am other donor 

contributions (provided in Table 6.2) are used for the analysis. '!hese 

costs generally are based on a number of different assumptions on the 

average annual price increase over the construction Period. Details of 

the inflation assumptions are included in the cost estimates in Annex G. 

6.06 Cperation and tvlaintenance Expenses 

Operation and maintenance costs were developed by Ambric for the , 

two treatment plants (Abu !\awash and Zenein) and for the seven proposed 

screw pumping stations. These constitute by far the largest portion of 

the O&M costs associated with the Cairo sewerage project on the West 

Bank. Once the system is complete these costs will rise to a current 

dollar total of about, $30 million annually (in 1993), or slightly over 2 

percent of the total project cost of $1.4 Billion. '1ms is a somewhat 

larger ratio of O&M to total costs than was used in previous wastewater 

projects in Egypt, which relied largely on the BVI-ATK As,:jociates studies 

of wastewater costs and tari ffs .1/ '!hese studies suggested that the 

ratio of O&M costs to total value of assets created is likely to be 1.6 

percent. Ibwever this ratio would vary with the nature and timing of 

construction costs and O&M costs, as well as other factors - including 

the inflation rate assumption applied to these costs. '!he ratio of 

constant (1984) dollar O&M costs to project total econanic costs 

(inclUding the GeE and Japanese contributions) is 1.4 percent when all 

components are in place and operating. 

1/ ~anagernent and Tariff studies Relative to Water/Sewerage Systems. 

USAID Grant #263-0025 (1979). 
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6.07 Constant dollar estimates 

'!he package of construction and O&M cost estimates in Cairo II 

contains a variety of inflation assumptions that reflect the price 

escalation experience of similar costs under Cairo I and other wastewater 

projects in Egypt. Estimates of the various costs were examined in as 

much detail as these data permitted (which was substantial) and deflated 

to a base Year of 1984. These constant dollar costs then became the 

basis for conversion to economic (resource) costs. 

6.08 Conversion Factor for Economic Costs 

Conventional ergineerirg/construction costs estimates were 

regroqped into a format that facilitates the calculation of a 

financial/economic cost conversion factor. '!he table below provides 

details of this calculation: 

Installed Equip 
Construction In Place 

U::lcal Labor 
U::lcal t-Bterial 
Foreign Iaoor 
Foreign ~aterials 

Const. Equip. Net 

Financial 
Costs 

($ million) 
115 
700 

(190) 
(110) 
(205) 
( 90) 
(105) 

Conversion 
Factor 

(0.88) 
(2.20) 

Economic 
Costs 

($ million) 
115 
809 

(167) 
(242) 
(205) 
(90) 

(lOS) 

Total 815 1.13 924 

No conversion factor was required for installed equipment, foreign 
materials, foreign labor, and construction equipment used up in the 
process of buildill3 the system. '!hese inputs ",4 II be purchases from U.S. 
sources and accounted for in U. 5. dollars. 

'!he local conversion rate for labor (0.88) is an average of the 
accounting ratios for skilled (1.06) and unskilled laoor (0.70) for urban 
pUblic sector projects in ~t.y '!he local conversion factor for 
materials (2.20) is an average of the World Bank accounting ratios for 
Egyptian building and construction materials (90%, ratio of 1.7) and fuel 

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

system in Egypt terx1s to overvalue labor and undervalue materials. 'Ihe 

aggregate conversion factor of 1.13 was applied to constant dollar U.S. 

construction inputs to determine the real resou~ce cost of U.S. inputs. 

GOE contributions, were converted to econanic costs using a 

conversion factor of 1.41, representir.g the average economic cost for 

labor and materials, assuming labor is 60 Percent of the total. This 

conversion factor was applied to the constant dollar cost of <DE 

construction inputs to determine their resource cost. The exchange rate 

applied to the conversion of local costs to dollars is the eXchange rate 

of LE 1.12 per dollar. 

6.09 Number of Beneficiaries 

Table 6.6, provides the detailed population estimates for the 

Cairo t'lest Bank sewerage project area. These estimates shCM poPllation 

growing from the current population of 1.6 million to nearly 8 million bf 
2020. Table 6.7, provides a further breakdown of this population into 

those now sewered, arx1 those expected to be sewered bf the year 2020. By 

that year, an expected 7.2 million PeOple will be provided wi th sewer 

access as a result of Cairo Sewerage II. 

6.10 Financial Value of Benefits to Beneficiaries 

'Ihere is little eviderx::e on whidl to base this critical 

assumption. A January, 1984 World Bank study (report # 38001 EGT - cited 

previously) estimates the annual cost of providing urban sewerage at 200 

I.E per capita at 1983 prices. A 12 percent return to this capital 

investment would imply a financial value of 24 LE Per capita annually, or 

108 LE per household using the World Bank assumption of 4.5 nurnbf.!rl::l per 

household. Some evidence exists that households in Cairo now pay f~om 2 

to 20 LE per person per nonth for the removal of sewage, which would 

equate to household cost of from 24 LE to 24CJ LE unnually. lacking 

further evidence, this analysis assumes that a financial benefit of 24 LE 

per capita (roughly $21 at $1=1.12) is an appropriate financial benefit 

value per capita. 
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6.11 Economic Value of Eenefits 

'!he econanic value of benefits is assumed to equal or exceed the 

financial value in constant (1984) dollars. There is no attenpt to 

estimate the inframarginal benefits or consumer surplus arising from 

convenient, reliable sewer service, although such an estimate would be 

ap~opriate. Nor is there any attempt to estimate the potentially 

considerable external benefits that will accrue to those other than the 

iriiividual house customer for the sewerage services, e.g., through better 

community health, improved business climate, more tourists, etc. These 

benefits are even more difficult to quantify than direct benefits. 

Nevertheless, it is assumed the level of such economic benefits would be 

sufficient to provide an acceptable internal rate of return. 

6.12 Results 

Based on a projected financial value to the user of 521 and 

disregarding the consumer surplus alii external benefits, the Cairo West 

Bank sewerage project (includi03 the contributions of the GCE and Japan) 

shCMs an economic rate of return of 4.6 percent. 

Construction costs amount to the u.s. dollar (1984) equivalent of 

$1,082 million, while O~l costs are estimated at $15.6 million annually. 

Annual financial Eenefits to household customers increase from 535 

million in 1990 to $154 million in 2020, as a result of population 

expansion in the area. Eenefits in the final year of the benefit/cost 

period (2020) are raised by 5974 million to reflect the value of existing 

assets at that time. Based on consultation with the engineers, it was 

assumed that the real value of assets in place at that time would be 

equal ~o 90 Percent of the economic cost of construction. '!he O&M cost 

estimates prov:Je for routine replacement of pumping and treatment 

equipment, and the bulk of the remaini03 assets are not expected to 

deteriorate significantly in thirty years. 
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To approximate. the full economic returns, the per capita value of 

sewerage benefits was raised by 50 Percent from the level of financial 

net benefits to about $32 per nonth (1984 basis) and by 100 Percent to 

$43. As might be expected from the benefit/cost streams, these increases 

resulted in a roughly prop::>rtional increase in the internal rate of 

return. Specifically, the internal rate of return for $32 Per capita 

rate of benefits was 6.8 percent and the return f~ $43 benefits was 8.6 

Percent (See Tables 6.4 and 6. 5) • 

'!he above results are instructive of the areas in which we need to 

develop improved estimates of the value of sewer services to 

beneficiaries. '!hey also indicate the magnitude of the indirect benefits 

that are required to show a high real econanic rate of return. 
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TABIE 6.1 

u.s. cx:Nl'RIBl1l'IOO ($ MIILICNS) 

Ab1 Rawash Major PuDps Culverts Giza Relief Cbllecticn Systems Hookups Management CQlstructicn Totals 

Inst. Equipnent 40 40 15 10 10 115 

Ca1struction 
in place 50 60 120 27 267 20 18 33 700 -C:::: 
Local Labor 15 20 40 7 85 10 13 190 ~ 

l£x:a1Material 10 10 20 5 l::l:: 
JJ 10 110 

Foreign Labor 15 21 40 9 82 18 20 205 

Foreign Mat. 10 9 20 6 45 90 

Ccnstructicn 
Equip, Net 10 10 30 5 50 105 

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

GOE <XlNl'RIBUl'ICN ($ MILLICNS) 

Fiscal Year 85 86 87 88 89 90 91 92 

Electrical Distribution 5.0 5.0 5.0 15.0 

Larrls 15.0 15.0 

Drain Imp. 7.0 7.0 6.0 20.0 

Constructicn 1.0 2.0 3.0 2.0 2.0 10.0 "'.
~\:::

Pyramid Lat. 50.0 100.0 100.0 50.0 300.0 
~ 

~ Lat. 30.0 30.0 30.0 25.0 115.0 "

HCX)kups 5.0 5.0 5.0 5.0 20.0 

Totals 15.0 43.0 99.0 149.0 132.0 57.0 495.0 

* Japanese Contribution 50 50 
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TABLE 6.3
 

INl'ERNAL RATE OF ~ - PER CAPITA BEEEFIT - $21
 

Year 1985 1986 19~7 • 1 198e 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
I 

67.39 194.88 290.22 271.38 1BO.54 78.04 15.66 15.41 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 

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

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

------------------------------------------------------------~ 
\ 

15.64 15.64 15.64 15.64 15.64 

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

Internal Rate of Return .0456099 
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TABLE 6.4
 

INl'ERNAL RATE OF RE:l'URN - PER CAPrrA BENEFIT - $32
 

~ 1985 1985 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

:srs 67.39 194.88 290.22 271.38 lBO.54 78.04 15.66 15.41 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 

:M: 0.00 0.00 0.00 0.00 0.00 52.75 55.92 59.21 62.63 66.19 69.90 73.75 77.75 81.92 86.25 90.76 95.44 100.32 105.38 
rrs 

--s:::::: 
-~ 

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

15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 1.5.64 15.64 15.64 15.64 

1l0.66 116.14 121.77 127.77 133.93 140.35 147.02 153.95 161.17 168.67 176.47 184.59 193.02 201.80 riO.93 220.42 1204.49 

Internal Rate of Return .0675321 
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TABLE 6.5
 

INI'ERNAL RATE OF REl"l.lm - PER CAPITA ~IT - $43
 

Year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 

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

BmE 0.00 0.00 0.00 0.00 0.00 70.33 74.55 78.94 83.51 88.26 93.19 98.33 103.67 109.23 115.00 121.01 126.26 133.75 140.51 
F1'1'S 

:'004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 

~ 
15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 15.64 

. 
15.64 15.64 15.64 \0 

\ 

147.54 154.85 162.45 170.36 178.58 1.&7.13 196.02 205.27 214.89 224.89 235.30 246.11 257.37 269.07 281.24 293.90 1281.26 

Internal Rate of Return .0863611 
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TABLE 6.6 

CAIRO WFSl' BANK POPULATION PRO.J""ECI'IOOS 

1983 1 1990 2 2000 2010 2020 

Northwest Project Area 

Embaba 434,000 571,000 845,000 1,251,000 1,852,000 

Agouza 192,000 253,000 374,000 554,000 819,000 

Boulak El Dakrour 430,000 566,000 838,000 1,240,000 1,835,000 

Dokki 135,000 178,000 263,000 389,000 576,000 . 
" 

Total Northwest project Area 1,191,000 1,568,000 2,320,000 3,434,000 5,082,000 \ l',
'-

..-...... 
\ 

Giza Relief System Area 278,000 666,000 3 986,000 1,459,000 2,160,000 
\ 

Pyramids Project Area 173,000 228,000 337,000 499,000 738,000 

Total west Bank 1,642,000 2,462,000 3,643,000 5,392,000 7,980,000 

1.	 1983 CAPMAS population data 

2.	 ApplyiBJ 4.0% annual rate of growth 

3.	 As of 1990 the Giza Relief System area projections are expanded to include CAPMAS projections 
and AMBRIC projections of an expanded Giza area with a 1990 population of 300,000. 
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TABlE 6.7 

1900 1 1990 2 1990 2020 2020 
savERID ProncI'El) pIDJECTEJ) P~ proJECI'ED 
POPUIATICN POPUIATICliIS POPUIATIOO POPUIATIOO POPUIATICN 

'10 BE PROVIDED '10 BE PIDVlIED 
WI'lH savER NY"F.SS WI'IH SU>lER ~ 

~ A. RESULT OF AS A RESULT <F 
CAlf<D ~ II CAIRO SDlER1lGE II 

CAIK> WEST BANK 

Dnbaba/1v;pJza 298,000 824,000 526,000 2,671,000 2,373,000 '\ 

\y,\Boulak E1 I:akrour/ 
Pyramids 193,000 794,000 601,000 2,573,000 2,380,000 ~ 

'\ 
IX>kki 110,000 178,000 68,000 576,000 466,000 

Giza 220,000 666,000 446,000 2,160,000 1,940,000 

Total 821,000 2,462,000 1,641,000 7,980,000 7,159,000 

1. 11MBRIC·s estimates of the 1980 Sewered Pcp.11ation 

2. Populaticn Projecticns based Q1 CAPMAS data, applyil'¥J 4% rate of gIarth 
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VII. Financial Analysis 

7.01 A detailed financial analysis of the proposed multi-billion dollar 

expansion of Cairo wastewater disposal and collection facilities is 

provided in the Project Paper Amendment to Cairo Sewerage (263-0091). The 

analysis provided here quantifies the financial implications of cairo 

Sewerage II, which is a large and important piece of this expansion plan. 

7.02 The Memorandum of Understandi~ between the Governments of Egypt 

and the United States (Annex A), in its relevant sections, pledges that 

tariffs will increase until they are adequate to cover wastewater 

OPerations, maintenance, debt service, and routine improvements; and that 

this action will be taken by the time the construction program is 

completed. Estimates were made of the aIOOunts that Cairo II would add to 

tar.iff requirements under the M:morandum of Uooerstandi~ using the 

following assumptions: 

(1)	 Operations, maintenance and r0utine improvements - Costs are based 

on AMBRIC estimates for the Abu };awash and Zenein treatment 

plants, and for the seven pumpi~ stations; figures used here are 

the same as those used for ~l in the economic analysis section, 

except the assumed 7.5 Percent inflation rate used by AMBl\IC is 

retained for the financial estimate. These costs were assumed to 

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

(2)	 Debt service - cairo II proposes to grant $36 million of the fur.ds 

provided to the GOE to the Cairo Wastewater Organization and loan 

the remaining $664 million (see p. 77). The service cost of this 

debt was calculated assumi~ the loan was made in three equal 

annual tranches beginning in 1985, with each tranche carrying a 5 

year grace Peric:rl for repayment of principal. Principal payments 

are to be made in twenty equal amounts beginning in the sixth 

year, with in~erest calculated at 13 percent. on the outstandill3 

amount of the loan. 
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A sumnary of the financial costs based on the above assumption are 

provided in Table 7.1 (below). 

Table 7.1 

Financial Costs 

($million) 

1990 1993 1 2000 20ll.?./ 

-
2020 

J:ebt 97.2 110.7 80.5 12.5 0 

O&M 22.5 31.8- 49.1 108.7 208.4 

Total 119.7 142.5 129.6 121.2 208.4 

cairo West 
Bank Sewered 
Population 
(million) 

Annual Cost 
per person 

Total 
O&M 

2.46 

$49 
$9 

2.77 

$51 
$11 

3.64 

$36 
$13 

5.61 

$22 
$19 

7.98 

$26 
$26 

1. Peak year for total costs 

2. Final yp.ar for debt service costs 
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7.03 Table 7.1 shows, in effect, the financial difficulties imposed 

upon the system as a result of the coupling of large initial expenditures 

with a slowly expanding base of beneficiaries. In 1990, Cairo II will 

add about $120 million in current costs, and 1.64 million new chargeable 

customers to the 821,000 customers currently serviced. If these customers 

were to be charged on a current basis for their servlces, they would have 

to be charged $49 per capita, or an average of· $220 annually per 

household. Obviously, this would be neither equitable nor desirable, but 

the fuOOs must be obtained from some source. Existing customers, who are 

oot now charged for sewerage services, must bear the burden of expansion, 

as well as their own costs, or funds must be provided from general 

government revenues. Table 7.1 also shows the declining financial costs, 

as the debt is repaid. The risen financial costs after 20ll( the last 

year of debt service) reflects the fact that population (which determines 

benefits) is growing at 4 percent, while inflation (which determine 

costs) is assumed to grow at 7.5 percent. 

Table 7.2
 

Alternative Financial Costs
 

($ million)
 

1990 1995 2000 2005 2010 2015 2020 

25	 Yr Loan 

13% 120 136 130 129 128 145 208
 
11% 106 126 122 125 127 145 208
 

9% 93 115 115 122 126 145 208
 

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

9% 90 108 113 124 145 179 225 
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7.04 The cost of debt service, is of course, dependent upon the terms 

and corxlitions of the loan to the wastewater authori ty from the 

Government of Egypt. The rate used for Table 7.1 (13 percent) is the 

minimum of the lendirg rarge for bank loans to the service .;ector, 

established by the Central Bank of Egypt. It is also the maximum rate 

for loans to the industrial sector. Alternative total financial costs 

under varying assunptions about loan terms and conditions is provided in 

Table 7.2 (below). Assumirg the more liberal terms of 9 Percent interest 

and a 35-year loan, total financial costs would be $90 million ($37 per 

capita) in 1990, $113 million ($31 per capita) in 2000, and $2~j million 

($28 per capita) in 2020. 
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VIII Health and Social Analysis 

A. Health 

8.01 '!he 1981 Project Paper AJrendment to the cairo Sewerage 

Project contains statistical data on water related diseases, infant 

mortality and population densities as relate to pUblic health. The 

epidemiological patterns described in that document remain 

applicable in 1984: the incidence of gastro-enteristis is 

significantly higher in urban populations, and Fgypt, despite the 

general availability of medical care and the high basic nutrition 

level, has an extremely high infant mortality rate of between 110 

and 180 per 1000 live births. Eoth phenomena can be related 

directly to unsanitary 1i vi~ conditions and exposure to the 

fecal-oral cycle of disease transmission. 

B. Social 

8.02 The pOor standard of pUblic sanitation is of great concern 

to Cairo residents. '!here is a general awareness that the 

accumulation of solid waste and wastewater is a health hazard and 

rrany neighborhcxxls have taken what steps they can to alleviate the 

problem. fust upper and upper middle class neighborhoods are 

sufficiently, if erratically, served py the water and wastewater 

systems and have made some provi sion for solid waste removal. The 

lower classes and the poor, however, often live in areas which, 

although they may have sufficient potable water supply, do not yet 

have access to household sewerage connections and have no 

satisfactory means for removal of solid waste. Residents in these 
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neighborhoods rely on self-help and community efforts and on making 

a sharp distirx::tion between public and private space in dealing with 

problems of sanitation. Households generally have and use 

pour-flush lavatories and attempt to retain the high level of 

personal hygiene perscribed in Islamic religious literature. fuch 

of the health hazard comes from the disposal of wastewater once it 

enters the public realm. Many homemade vaults and drainage systems 

are faulty or of insufficient capacity, and the public spaces 

surrol.llDing buildings are used as dumping grounds for household 

wastes and wastewater. 

8.03 If no action is taken to improve the sewage collection 

system, the sanitation problems which characterize low income and 

poor neighborhoods will no doubt worsen with the increase of 

popl1ation in the CairO/Giza area and concommitant pressure on the 

housing stock. '!his increase, whim is expected to bring the West 

Bank pop.1lation to 2.7 million by the year 2000, will result :&'.1 the 

establishment of rore areas of informal housir¥J on the urban fringe 

and increased population density in existing settlements, many of 

which are also informal. Informal housir¥J, because it is not 

sanct :.oned by the government, is oot served by the public services 

network. Electricity is often acquired fairly soon after 

establishment, ha.vever, with water and sewage connections folla.ving 

thereafter. Potable water supply, includir¥J piped l~ousehold 

service, is usually available in advance "of sewage connections. 

'!his is definitely the case on the West Bank where the new Embaba 

Water Treatment Plant is currently distributing 150,000 m3/day 

less than it is capable of producing because of inadequate capacity 

of the sewage system. twbst buildings do have wastewater vaults, 

which are emptied ei ther ty tank truck or manually at a cost of 
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anywhere fran LE 1-2 to LE 20 per household per JOOnth. The 

frequency depems upon whether the vault is permeable or 

impermeable, soil conditions, grey water disFOsal practices, vault 

size and availability of FOtable water. In some cases the burden of 

the fee for emptying the vault becomes too much for a household and 

vaults are allowed to overflO\' or wastewater is thrown directly into 

the street. In addition to vault systems, some neighborhoods have, 

Where conditions Permit, laid their own sewer lines for di~osal in 

car...:lls or agricultural dl:ains. In this case households pay LE 150 

or xrore for connection rights. As FOPulation densities increase and 

areas are urbanized, canals and drains are filled in and this form 

of sewage disposal becomes impossible. 

8.04 Improvement am expansion of the West Pank collection 

system will contribute to-alleviating the problem of wastewater 

dis1,X>sal in Embaba, Giza am the Pyramids areas and should provide 

access to service for area residents by putting secondary laterals 

within the reach of individual house connections. Once a l'iitreet 

lateral is put in place apartmEmt, house owners can apply to 

GOSSD/Cairo for a house connection, which average approximately 17 

meters in length, from the nearest manhole to the household 

collection OOX (the cOrnJOOn collection FOint from individual 

apartments) . GOSSD will then either construct the connection 

themselves or hire a contractor to do the \\OI'k. '!he cost to the 

householder is the cost of materials and lal:x:>r plue: 10% for 

overhead. The current cost is approximately I.E 20/meter for 

materials and laoor. In rnc..""\Y instances house owners will circumvent 

the official p~eRS and arrange directly for a contractor to 

provide the connecti.on. 
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8.05 The fees currently beill3 paid ~ households for vault 

emptyill3 and informal sewerage systems iriiicate that there is a 

willingness and, to varyill3 degrees, an ability to pay for sewerage 

service. Interviews with residents in Ard E1 Gemeya, an unsewered 

area with household water connectioning in Embaba Narkaz, indicate 

that they would readily pay LE 200-300 Per structure for sewerage 

service. This sum would ei ther be paid outright ~ the landlord who 

would then collect a monthly fee from tenants or it would be 

initially raised by solicitill3 residents' Shares. Law 93/1962 

(Concerning the Discharge of Wastewater) makes a provision for 

connecting the very poor by totally exempting owners of buildings 

constructed before 1962 whim have an annual tax of less than LE 5 

from connection fees. (),mers of buildings of similar age that are 

taxed at less than LE 10 are required to pay only half of. the 

connection fee. 

8.06 The positive impact of imprOVed wastewater collection on 

the above areas should be considerable. In addition to the toll 

Whidh system failure and sewage floodill3 takes directly on the 

public health, it poses an obstacle to transit and commerce, it is 

an aesthetic nuisance, it can contribute to buildill3 collapse and 

can be a factor in political unrest. Sewage collection should help 

to remedy these problems and is a prerequisite for increased 

distribution and consunption of potable water, surfacing or 

resurfacing of roads and improved public health. It is unlikely, 

however, that the provision of a sewage collection system will 

increase the rate at whidh informal housing settlements encroac.'1 on 

agricultural land. The crucial factor in that process apPears to be 

the accessibility, on even a standpi.pe basis, of potable water. 
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8.07 The increased flow collected as a result of the Project 

will ultimately receive secondary treatment at the Zenein and Abu 

Rawash Treatment Plants, with the effluent being discharged into the 

l-luheit Drainage System, a series of agricultural drains which 

discharge into the Rosetta Branch of the Nile at a point 10 Jan north 

of the Nile Barrages. Until the Abu Rawash Treatment Plant is 

carpleted and the Zenein Plant is functioning at its designed 

secondary level, however, the effluent discharged into the drain 

will receive only naninal primary treatment at best. The entire 

length of the Muheit Drainage System between the Zenein outfall am 

the confluence with the lbsetta Branch is septic. The water is 

black, turbid and foul smellil'l3. '!he few residents along the drain 

appear to realize that water from the drain is unsuitable for 

domestic use. '!here is little activity apart from some irrigation 

along the drain and the banks appear undisturbed. Given the current 

pattern of use, then, there is little reason to bel:i.eve that an 

increase in the quantity of effluent flowing through the drainage 

system will necessarily have a neg~tive effect on those living 

nearby. Area residents are accustomed to the presence of the drain, 

understand that it is poisonous and generally act accordingiy. As 

noted in the Environmental Analysis, however, this is only an 

interim solution, the intent being to provide secondary treatment 

for West Bank wastewater. 

c. \'bmen in Development 

8.08 The \'bmen in Development section of the 1981 cairo Sewerage 

Project Paper Amendment observes that social and cultural forces 

generally conspire to keep Egyptian women - particularly poor, 

illiterate women - confined to the home and neighborhood. The three 

years which have elapsed since that document was prepared have seen 
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little change in this regard. Neither have they brought atout 

dramatic improvements in the environmental conditions of the 

neighborhoc:xJs in which so many p::>or and low income women live. 

Floc:xJing of sewage into streets and ground floor dwellings and the 

limit on the use of potable water imposed by the inadequate sewage 

collection syst€Ill continues to extract a high toll in the health of 

wcmen arrl children. 

8.09 Despite its generally high nutrition standards and the 

availability of health care, Egypt continues to have a very high 

infant nortality rate of between 110 and 180 per 100,000 live 

births. At least half of Egypt's annual deaths are children under 

five years old. In 1983, this meant that 250,000 of the 500,000 

deaths were young children. This high infant rnortality rate is the 

key component of the cycle of birth and death whiCh so often 

characterizes the lives of p::>or women and Children: 

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

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

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

4) r-tlltiple am closely spaced pregnancies and lactation lead to 
maternal nutrient depletion and anemia. 

5) Poor maternal health contributes toth to high maternal mortality 
rates· arrl to low birth weights. 

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

*'!he maternal nortality rate in Egypt is 1 per 1,000, or 15 times 
that in the United States. The general pa.ttern of maternal 
nortali ty is that the highest number of deaths is arnon:J very young 
women (15-19 years), women having their first child, women over 35, 
and women already having given birth to three or more Children. 
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While the provision of adequate wastewater collection will not 

autanatically break the cycle of disease transmission, it is a 

necessary precoooition for improved public health and Personal 

hygiene, includin;J increased use of potable water. \\bmen and 

children who speOO much of their time in the home and neighborhood 

will be in the position to benefit IOOst from improved livin;J 

coooitions. Better health conditio4.~ '"ill free women from some of 

the burden of multiple pregnancies and the conconunitant toll on 

their health, and will allow them to participate more fully in the 

develcpment process, particularly as producers of goods and services 

for the noo.-cash or local market. Improvements in neighborhood 

environments, both in terms of freedom of transit and aesthetics, 

should also contribute to drawing women into the econany by 

encourag ing local conunerce and increasin;J the provision of services. 
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IX. IMPLEMENI'ATION PIAN 

A. Policy Dialcgue 

9.01 '!he rate of implementation for this project is keyed to the 

ongoil'J3 sector p:>licy dialo;ue. 'llds is articulated in the 

MencrcUDum of Urrlerstandil'J3 (Annex A) signed in January, 1984 by the 

Minister of Reconstruction arrl Minister of State for Housing am 
Land Reclamation, the Mir:ister of Investment and International 

Cocperation and the USAID Director. Because of the sizable 

colIUIlittment of USAID resources the AID Administrator personally 

awroved the Memorandum of Urrlerstarxiing. 

9.02 The Memararrlum of Urrlerstandill3 provides for a :!l.2 billion 

USAID funding program for the water and wastewater sector duril'J3 the 

calerrlar years 1982 through 1987, subjec-:: to Congressional approval 

of furrls. The rnernorarxium anticipates that the construction program 

will be completed on/or before July 1, 1989. 

9.03 The memorandum also provides for certain management and 

administrative actions by the OOE to strengthen Egyptian water and 

wastewater institutions. Specifically required of the GOE are 

adequate tari ff increases, and increases in the size of the 

operations, maintenance and investment budget. Also agreed upon are 

provision of adequate facilities for training arxi teChnical 

services, am recruitment of qualified staff. The GOE is required 

to establish autonolOC>us local water and wastewater organizations and 

to retain a construction rniUlas?.rnent firm. 
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9.04 The memoramlDIl provides that these specific management 

actions will be phased and will be fully in place by 'the July, 1989 

target completicn date. 

9.05 Representatives of both parties are to meet annually to 

review am evaluate past and plarmed activities. At this time 

performance has been accepted as adequate to maintain a 1200 million 

funding level throU9h FY 1984. This conclusion was reached after 

the first annual review meetings in January and February of 1984. 

9.06 USAID commitments to this program (based on a 11.25 billion 

level discussed in Jan. 1983 AJD/W meetings) are as follows: 

CY 1982 - $250.0 M[llicn 

CY 1983 - 1214.2 M[llion 

'!he CY 1983 program incllxies 131.9 million of FY 1984 funds 

obligated for the Alexandria Wastewater Project. The balance of the 

USAID commitment 'under the Memorandum of l.JrlC.;,;,rstanding is therefore 

approximately $800 million. 

B. Construction Schedulin; 

9.07 In addition to the avail!bility of funds, several other 

critical factors affect the rate of construction. For example, 

household hook-ups cannot be made wi thout a point of discharge for 

the wastewater once collected. For 1:x:lth the Northwest and Pyramid 

projects this point will be the Abu Rawash Treatment Plant. In 

addi tion the construction of collectors must coincide wi th the 

availability of pumping stations and so on. Unfortunately in 

providing new service the major supporting infrastructure inclUding 

treatment works, pumping stations, conduits, collectors and laterals 

must precede the household hook-Ups. 
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9.08 Geographically the cairo West Bank works fall into three 

areas or separate units. ~e first is the Giza Relief Project which 

is served by the Zenein Wastewater Treatment Plant. '!he second is 

the oorthwest Area which is served by five major pumpi03 stations, a 

major conduit (culvert) and the Abu Pawash Treatment Plant. '!he 

third is the Pyramids Area served by the major conduit and a punpi03 

station, arXl shariD3 with the Northwest Area two pumpiD3 stations, a 

major coriiuit and the Abu Rawash Treatment Plant. 

9.09 The proposed CQ'lstruction approach is to first start the 

Giza Relief Project. Geographically this project is not tied to 

additional construction activities, and will allow some immediate 

visibility on the West Bank. The second geographic focus will be on 

the ~orthwest Area Project.'Ihe magnitude of this work will result 

in havin:J several construction contracts structured to meet the 

total program objective while still protecting policy dialogue 

concerns and issues. '!his focus must include the ultiIt'ate receiver 

of the wastewater, the Abu Rawash Treatment works. '!he third and 

last focus will be on the Pyramids Area Project. '!his system will 

be treated as a branch to the main conduit and treatment works 

serviD3 the Northwest area. '!hus, work done in this area cannot be 

utilized without completion of the Northwest works. 

Giza Relief Sewer and PumP Stations 

9.10 Prequalification of potential contractors for this 

conpment will be done in August. Final construction documents will 

be completed in September 1984, with invitations for biddiD3 

expected to follow immediately. Construction could start on this 

}?J."..>ject early in 1985. The current estimate for this work is $42 

million with a 30 month construction schedule. 
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Northwest Area Sub-Project 

9.11 '!he complexity of this project is best understood when 

divided into its discrete conp:>nents. This can be accomplished by 

starting at the household then working downstream to the treatment 

plant, as outlined in the following table. 

Northwes:t Site \'k>rks USAID 

(Million $) 

a. H:msehold connection support 10.0 

b. laterals 60.0 

c. Embaba collection ~stem 29.1 

d. New Area collection ~st~.m 14.9 

e. Ernbaba puI11D'i. 1'9 station 18.0 

f. Northwest ,spine 41.7 

g. Southern Relief 29.8 

h. CQnnect Existing to Spine 21.3 

Transmission to Muheit Drain 

a. Boulac PumpiIl3 Station 18.0 

b. Culvert 59.2 

c. South l-hlheit Pumpi1'l3 Station 18.0 

Transmission to Abu Rawash 

a. Culvert 30.0 

b. Junction Pumping Station 19.0 

c. Abu Fawash Pumpi03 Station 19.0 



-68-

Abu Rawash Treatment Works (Preliminary) 

a. Primary Phase 120 

b. Secoooary Phase 80 

For the Northwest Area, the minimum components which must be 

canpleted before laterals ani household connections can be 

constructed are the transmission works to Muheit Drain plus key 

collectors aM pumpiIl3 stations noted urXler the site works (iterns c 

thru g). 'lhese items are also subject to phasio:J if some sub

regions are served earlier than others. This scenario assumes that 

sewage could be dumped into the Muheit Drain at the point of 

intersection with the culvert. This is forbidden by Etn'Ptian law 

(Law 48-1982), however this law is currently ignored by wastewater 

authorities for lack of alternatives. Arr:i major discharge of 

lDltreated waste other than on an emergency basis is bouOO to became 

a SUbject of major local controversy aM q:>position. Obviously this 

could be focused at USAlD if discharges continue or increase. 

9.12 AssumiIl3 that construction will be phased to minimize the 

time lag for household hook-ups while at the same time protectiIl3 

the integrity of the policy dialogue, this Mlheit Drain discharge 

option must be considered. WorkiIl3 back from the drain work, items 

required for immediate start are: 

a. '!he Transmission to Muheit Drain 

(culvert and two pumpiIl3 stations) 95.2 

b. Northwest Spine 41.7 
c. Southern Relief 29.8-

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

a. Embaba Purnpirg Station 18.0 

b. Embaba Collection System 29.1 

C~. New Area Collection System 14.9-
62.0 M 

Those items required last in the system: 

a. Household connections support 10.0 

b. Laterals 60.0 

c. Existin; Pump Connections 21.3 

91.3 M 

Laterals must remain as a late construction item since the pressure 

for hookups is so great that unathori zed work is eXPeCted to take 

place a1Joc>st iIml'lediately. Such· hookups made in advance of the time 

that the system is ready to accept sewage will be major problem. 

9.13 Other factors such as the period of construction vary for 

each item and become important considerations when targetirg a total 

system for startup by a selected date. This is best sh~ in the 

accompanyin; alternative work schedules. 
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Pyramids Project 

9.14 1be key elements of the Pyramids Project again include the 

down stream activities. Witb:>ut these, laterals and household 

connections cannot proceed. The Pyramids Area CUlvert and Pumpi~ 

Station will be priority items estimatel to cost app~ximately $95 

million. 1beir use, however, is CQ'ltingent upon canpletion the Abu 

!<awash Treatment Plant and the culvert from the Junction Punq;>i~ 

Station to the treatment plant. HcMever the drain system (one 

branch of the Kanbarah Drain) could provide some emergency relief 

for the dumpitl3 of raw sewage in the vicinity of the junction. 1be 

collectors and laterals in the Pyramids area are currently under 

design by local A&E's with the anticipation that construction would 

be done by~. Hcwever, the GOE has requested USAID funding 

supp:>rt for this work because the <DE's support of the major East 

Bank p~jects has obligated much of the available funds. In order 

to assure that all necessary collectors, laterals and hookups are 

canpleted, financing by USAID on a cost sharing basis is proposed. 

Construction Approaches 

9.15 Several alternatives exist for packagirg the construction 

contracts. Three are discussed as follows: 

1)	 The first app~ach, the simplest of the three, would be to award 

contracts on the major items of work such as the culverts, pump 

stations, treatment plant and collectors as soon as construction 

documents are ready. This would allow for construction to start 

on all of the major \«>rk in 1985. Abu l<awash Treatment Plant 

lx:Mever, could not begin before 1986. The contract aJOOunts 

would total $500 to $600 million, however construction would be 

spread over a period of four years. Expenditur.e rates would 

p~1::ably not exceed the Mission target of $200 million per year 

obligation levels implied under the ~orarilum of 

Understandirg. This is the only alternative that would allow 
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USAID to meet the target July, 1989 construction completion date 

described in the MelOOI'amum of UOOerstandi~, .l'bwever, even 

urXier this plan all household hookups will net ~. canpleted 

until after the target date. Because of the large amount of 

funding required this approach is best suited to annual 

construction funding rather than the traditional front end 

furXiing. An obvious advantage in this method of funding 

construction is a greatly reduced pipeline. other advantages 

are reduced costs from inflation savings, the completion of a 

workable system wi thin the MelOOI'andum of Understamir¥J cri teria 

am, nost importantly, hookup service provided to a much greater 

number of people at a relatively early date. lastly, this 

awroach would not exceed annual target fundir¥J levels. 

Disadvantages of this annual funding approach are, first, that 

USAID will lose mUCl'1 of its leverage for policy chall3e as 

spelled out in the r1eroramum of UOOerstandill3 ana secondly, 

each contract will require an esc~ clause in the event follow 

on fundill3 is for some reason not available. 'Ibis of course 

also puts a higher degree of risk on the com:ractor, which could 

be reflected in higher cost~. 

2)	 A second alternative is to follow traditional agency 

construction practice, which is to award only after funds are 

fully obligated. This approach is expected to extend the 

construction pericd by two or nore years over the annual funding 

alternative. Other disadvantages are that USAID will be unable 

to meet the Mernoramum of Uooerstanding targets and that costs 

can be E:!xpected to increase as a result of inflation. 

Advantages of this approach are that USAID will maximize its 

leverage for policy chall3e by being able to defer construction 

starts. '!he annual Axpenditure rate for this approach would be 

similar to the first alternative. 
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3) A third alternative would irx:oI1.X'Y.'ate the best features of the 

two previous approaches. '!his approach is keyed to awarding 

cx::>ntracts of similar work activities with phased additives. For 

example, a contract may be let that provides for the 

constructioo of up to six pump stations. The contractor would 

be awarded the work for two immediately, with two more as an 

cptional additive item at the end of year one and the last two 

as an optional additive item at the em of year two. Culvert 

construction could 1:e awarded by usable segments canpatible with 

the pumping station work. Collectors could start at the lower 

em arxl spread outward to't'ard households in a pattern that once 

completed would be usable, assumiI'J3 that downstream works are in 

place. Contract design would focus on the priority items that 

could most likely stand alone as discussed earlier. One key 

advantage of this approach is that the lag-time in readvertising 

arxl in mobilization will 1:e minimized leadir.g to a much earlier 

carpletion date, while still allO't'ing USAID to maintain its 

FOliey leverage. Costs are also expected to be much less than 

in alternative two. This alternative is preferred by the 

mission and provides the basis for cost and construction 

documentation work currently in progress. An illustrative 

construction schedule is shown as Figure 9.1. Additional 

figures showing other optional model construction approaches are 

included in Annex G. 

C. Construction Supervision 

9.16 AMBlUC, as the project eI'J3ineer will provide construction 

engineering and supervision and management services to avo during 

the construction of all projects except for Abu F<awash. AMBRIC is 

currently supervising construction on the rehabilitation prcjects 

and will 1:e supervising construction on the East Bank tunnel 

project. As is the case with the rehabilitation work, AMBI\IC will 

be the primary contact wi th the construction contractors. AMBI\IC 
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will approve shop drawings, provide inspection service to insure the 

work conforms to specifications, execute any necesscuy design 

changes, assist the contractor in obtaining permits and review am 
approve contractor invoices. At the end of construction, AMBRIC 

will provide CW) with as-built drawings of the completed 

facilities. Construction supervision of the Abu Bawash Treatment 

Plant is expected to be provided by the design contractor, wi th 

AMBFlC involved in the broader construction management role. 

D. Training 

9.17 In addition to the training oriented to>laI'ds oPeration and 

maintenance of the rehabilitated collection system, the cairo 

Sewerage Project (0091) will fund a training program for wastewater 

treatment plant operations and maintenarx:e. This training program 

will be ~:::'nducted as part of the rehabilitation of the Zenein 

Treatment Plant and will emphasize hands-on training of tedhnicians 

as well as supplementary classroom instruction. GOSSD personnel 

trained under this progrum will provide both long term staffing for 

the Zenein plant and a core cadre of experieoced oPerations and 

maintenance staff for the Abu Rawash wastewater Treatment Plant and 

associated pumping stations. This training and management 

responsibility is expected to continue throughout the construction 

pericXi of the cairo Sewerage II Project (at least five years) after 

whic}l time a detailed review and evaluation will be performed to 

determine further needs. After completion of 0091, furxiil'¥3 for this 

effort will be continued under this new project. 
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9.18 The new canponents of the West Bank collection system which 

will be constructed under Cairo Sewerage II will require additional 

specialized training and will be able to utilize training initiated 

for the rehabilitation projects. Although the West Bank collection 

system has been designed to require a lower level of maintenance 

than the existing system, proper operation and maintenance of the 

screw punp stations will require that the contractor provide 

hands-on training and SUPervision to C/OOSD personnel responsible 

for the facilities. 

9.19 In order to assure that the Abu Rawash wastewater Treatment 

Plant is prc:perly 1Ilc'1I1aged, operated and maintained, responsibility 

for plant supervision and c:pera tion wi11 be given to U.s. 
contractor. 'Ibis ooncept will be developed further in the proposed 

pro ject paper amendments to establish funding and construction 

approaches. In addition to day:-to-day operation of the plant, the 

contractor will be responsible for providing hands-on and classroom 

training to C/GOSD Personnel in all aspects of operating, 

maintaining and managing the Abu ~wash Treatment Plant. Contractor 

personnel will be Phased out as C/GOSD staff demonstrate over time 

their ability to assume responsibility. 

E. Evaluation Plan 

9.20 The project will be subject to both interim and final 

evaluations. At one or more points during implementation, the GOE 

and AID will: (1) evaluate progress toward attainment of project 

object i ves ; (2) identify and assess problem areas which inhibit such 

attainment; and (3) determine how such information may be used to 

overcome implementation difficulties. A final evaluation will 

assess achievement of project objectives and, to the extent 

feasible, evaluate the overall developnent impact of the project. 
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System utilization, the key to beneficiary impact, is deperXient not 

only upon the major infrastructure being in place but upon laterals 

am household conn~tions being constructed in a timely manner. 

Therefore, both the interim and final evaluations will focus on 

whether the construction/installation of these facilities is keeping 

pace with the rehabilitation and expansion of pump stations, 

culverts, and treatment plants. 

9.21 A water/wastewater sector evaluation is planned for 

February 1985 to assess attainment of objectives under the on~oing 

water and wastewater projects in Cairo, Alexandria, and the Canal 

Cities. In addition, the evaluation will address the attainment of 

policy objectives. Inasmuch as the cairo Sewerage I project is in 

effect a first phase effort on the West Bank, the lessons learned 

will be useful not only to implernentiN3 the new project but also to 

structuring the evaluation program. 
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x. Recanmerxiation, Conditions and Covenants 

A. Recamnendation: 

10.01 Subject to the coooitions and covenants discussed above, it 

is recanmerrled that AID authorize a grant from the Economic Support 

Fund of $700 million as a first tranche of funding for the foreign 

exchange and sane of the local currency costs of the cairo Sewerage 

II Project. These funds will be used for elJ3ineerill3 and 

ccnstruction supervision on the Fast and West Banks and for 

equipment and construction on the West Bank. Of the total grant, it 

is further recommended that $36 million be passed on as a grant by 

the GOE to the Cairo Wastewater Organization and $664 million be 

loaned l:¥ the GOE to Q\lO. The r~grant represents the estimated 

costs of management, trainill3, engineerilJ3 and supervision. In the 

past the costs of equipment and construction have also be~ 

regranted, but recent AID policy (see Amendment 1 to the canal 

Cities Water and Sewer Project) calls for support for such costs to 

be loaned. All gc:x:x1S and services financed by AID will have their 

source, origin, and nationality in the United States and Egypt. 

B. Conditions Precedent to Disbursement: 

10.02 It is recanmended that the followill3 condition to 

disbursement be incllrled in the Project Agreement: 

That prior to the disbursement of any funds for construction 

under this project CW) have an approved contract amendment with 

AMBRIC fur the construction management and supervision services 

for elements of construction tunded by USAID. 
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c. Covenants: 

10.03 In the past, AID has attempted to achieve policy objectives 

through covenants for water/wastewater projects calling for 

financial and institutional reforms considered essential to ensuring 

sufficient GOE capacity to develop, operate and maintain 

rehabilitated and expaa:led water and sewerage systems. '!his 

a,wroach has been replaced by the AID-GOE policy dialO:JUe which 

culminated in January 1984 in co-signilJ3 of a Memorandum of 

Umerstanding (KlU) spelling out the reforms which are considered 

critical and linkilJ3 future AID support of L~e sector to OOE 

achievements. Therefore, the following covenant is considered 

sufficient to represent AID's interests in this regard: 

.That the parties agree to meet at least annually to review 

progress tCMard the achievement of objectives set forth in the 

. attached r-dJ of January 1984 as a basis for determining the 

level of continuilJ3 AID fundilJ3 for Cairo Sewerage II Project. 

In addition, the follCMi03 covenan:;s will apply: 

'!hat the funds made available by this Grant for the purpose of 

financing the foreign exc'ha.n3e costs of equipment and 

construction will be loaned by the Grantee to CW) on terms and 

conditions acceptable to AID. 

'!hat the Grantee covenant that adequate local currency financing 

for sewerage laterals and household hookups is made available as 

needed to ensure implementation in a timely manner. 
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That the Grantee covenant that discharges to drains are 

permitted and existil'Y3 drains are expanded, as necessary, to 

ensure sufficient capacity to accept increased flows. 

That the Grantee covenants that the provision of household 

hookups to the system will not be dependent on the house owner 

or resident I s ability to pay far such hookups. 



ANNEX A 

Ml~MOlU\NDUM or UtHn;nS1'ANDING 

The Governments of Egypt' and the United States, recognizing 

the importance of improving Egypti'ln water and wastewater serviceD, 

jointly agree to the following: 

1.	 The implementation of a $1.2 billion funding program during 

the calendar years 1982 through 1987, such implementation 

being sUbjec~ to u.s. Co~gressional approval of funds; 

2.	 The need for certain management and administrative actions 

to strengthen Egyptian water and wastewater institutions, 

such actions being subject to the approval of the Egyptian 

Peoples Assembly and of relevant Egyptian local authorities: 

- 'fariff increases adequate to cover the cost of w.:lter 

and wastewater operations, ma'intenunce, de'b't service, anu 

routine improvements, as well as appropriate increases 

by the GOE in the size of the operations, maintenance, and 

investment bUdgets provided to fund the sector; 

- provision of adequate facilities for training and techni~ai; 

services to support the sector and also an incentive 

system to maintain and recruit qualified staff; 

- The establishment of autonomous local water and wastewnter 

organizations, with the authority to retain service 

revenues for their own operating need~; 

- The retention during the program of a construction munn~em 

firm to ensure on-time completion of the projects.' 

~o
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1t in anticipated that th.e construction program will be 

completed on/or before July 1, 1989. The management actions 

described above will be phased in nnd will be fully in ploce 

by that time. Notwithstanding the 1989 completion date, every 

effor.t will be exerted by both parties to ensure completion of 

the West Bank Cairo portion of the program within three years 

of the avriilabi~ity of the final engineering design for that 

proje~t. 

Representatives of both parties will meet annually to 

J"cview the performance of the pro~ram du'ring the pr\Jvious year 

and the anticipated performance during the following year. 

The reviews will include evaluation of funding for the progr.am, 

construction implementation, institutional development., and progress 

being achieved toward the ogreed economic targets. 

l~ng . 
Minister for Investment Affairs 

.IIa snballil 
EI-Kafrawi 

Minister of Reconstruction nnd International Cooperation 
ilnd Minister of State for 
llousing and Land Reclama~ion 

Date: Date: 21- / - %4 

__ . ...,).w. 
H. P. W. Stone 
Director 
USAID/Egypt 

Date: 

~\
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PRO:1OC'l' ATJI'HORIZATICN 

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

of Egypt 

Number of Project: 263-0173 

1.	 Pursuant to Part II, Chapter 4, Section 532 of the Foreign 

Assistance Act of 1961, as amended, I hereby aufr.orize the Cairo 

Sewerage II project for the Arab Rep.Iblic of Egypt (the 

"Cooperating Country" ) involving planned obligations of not to 

exceed $700,000,000 in grant funds up to 5 year perieXi from this 

date subject to the availability of funds in accordance 

with the AID OYB/allotment process, to help in financing foreign 

exchange anj local currenC'j costs for the project. The rate of 

obligations will be subject to satisfaction of the ot: jnctives 

set forth in the January 1984 Joint USAID/GOE M~;:.:;randurn of 

Understan~ing regarding the water anj wastewater sector. The 

planned life of the project is 10 years fran the date of initial 

obligation. 

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

Rep.Iblic of Egypt to improve, expam and assure proper 

management of the wastewater collection and treatment system on 

the West Bank of Cairo. 
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3.	 The Project Agreement which may be negotiated arxi executed by 

the officer(s) to whan such authority is delegated in accordance 

with AID Regulations arxi Delegations of Authority shall be 

subject to the following essential terms and convenants arxi 

major conditions, together with such other terms and conditions 

as AID may deem appropriate. 

4.	 A. Source and origin of CoIlU'OOdities, Nationality of Services 

CoIlU'OOdities financed by AID under the project shall have their 

source arxi origin in the Cooperating Country or in the United 

States, except as AID may otherwise agree in writing. Except 

for	 ocean shipping, the supplier of coIlU'OOdities or services 

shall have the Cooperating Country or the United States as their 

place of nationality, except as AID may otherwise agree in 

writing. 

B. Prior to any disbursement, or the issuance of arrj commitment 

documents under the Project Agreement to finance construction, 

the Cooperating Country shall furnish in form and substance 

satisfactory to AID an approved contract amendment between the 

CWO arxi AMBRIC for the '.:onstruction supervision of that element 

of construction. 

C.	 '!he Cooperating Country shall covenant the following: 

(1)	 That the parties agree to meet at least annually to ret/iew 

progress toward the achievement of objectives set forth in 

the M:XJ of Januarj 1984 as a basis for determining the 

level of continuing AID funding for Cairo Sewerage II 

Project. 
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(2)	 That funds prc'~'ided under the Grant for the purpose of 

financing the foreign excharge costs of equiIXnEmt am 
construction will be loaned to a'l> 00 terms and coooitions 

acceptable to AID. 

(3)	 '!hat the Grantee covenants to make available adequate local 

currency financing for sewerage laterals and household 

hookups as needed to ensure implementation in a timely 

manner. 

(4)	 That the Grantee covenants that discharges to drains shall 

be pennitted am existing drains shall be expanded, as 

necessary, to ensure sufficient capacity to accept 

increas~ flows. 

(5)	 That the Grantee covenants that households shall receive in 

a timely manner hookups to the system regardless of the 

house owner's or resident's ability to pay. 

ID#OO76A
 



UNITED STATES AGENCY for INTERNATIONAL DEVELOPMENT 

CAIRO. EOYPT 

CERl'IFlCATIQq p(mstM1' 'ro ~Qq 

611(e) (R FAA 1961 AS J\MIHZ) 

As Director am Principal Officer of the 1tqency for 
Internatiooal Oeve1opaent in !9YPt, having taken into account, 
aJIICD3 other things, the maintenance em uti1izaticm of projecta 
in Egypt. previously financed or assisted by the United Stat.., 
I do hereby certify that in my judgment Egypt has both the 
financial capability em the human resources to effectively 
inat.all, maintain em utilize the capital assistance to be 
provided for in the cairo sewerage II project. 

This judgment is based upcn general CCI'UIideratiaw 
discussed in the project paper to which this certificatiCl1 is 
to be attached. 

....... • ..3'.~, S~'J>=Q.
 
M.P.W. Stale 
Director 

Date 



0 ANNEK 

The Near East Bureau Strategy, 1983-88 identifies the Bureau's 

regional strategies and sectoral priorities. Pop.tlatioo and 

COII'plementary health activities, urbanization, and water 

scarcity/utilization rank first, seoorXl and third respectively 

as the priority developnent problems in the region. 

Interventioo in the three sectors involve large water and 

wastewater canponents includil'¥3 (1) improvements in 

maternal/child health (2) imprOVed performance and efficiency 

of urban institutions, and imprOVed social equity for the urban 

poor, and (3) an increase in the number and effectiveness of 

wastewater services. 

1.	 P. 41, Table 20 

2.	 Section 1, Priority Development Problems for the 1980's in 

the Middle East, Population and canplementary Health 

Activities, Urbanization, and Water Scarcity/Utilization. 

IDU766D 
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7.3.5 In Table 20 the final list Clf priority development problems are 
presented in order of Bureau priority ranking. The Bureau ranking is derived 
from the three surveys and from our 'statistically-based socioeconomic analysis 
of the Region. Section 5. The Middle E<a:st Development Setting. identified the 
emerying trend toward urbanization as a major development thelile for the 1980s. 

Table 20
 
Priority Development Problems for the 1980's in.the ~Iiddle East
 

}dentified Develop~ent Problem 

Population 

Urbanization 

1 

2 

~:ater Scarcity/Uti 1ization 

Employment Generation 

Basic Education &Technical Training 

Agricultural Productivity 

Enr:rgy 

3 

4 

5 

6 

7 

7.3.6 Lc,()king e:head 1.0 the year 2000, there are established trends \I.-hich 
~(:mand a ch2nce in focus for future A.I.D. financed activities. The three 
survey results sUi,;r;;arized in Table 19 indicate a rec:sonable consensus among 
Ioiissions and outside experts on the priority ranking of most develop;;H:nt 
problems for the r:::-gion. Hm:ever, the inevitable urbanization trend in the 
Region, ~trongly suggests that Bureau attention must begin to shift toward the 
urban sector over the planning period 1983 - 1988; and that the urbanization 
(.'rocess provi d~s an organi zi ng thf:li1e for a \d de vari ety of future Bureau 
activities in the Region. More Bureau resources should be devoted to urban 
er.lployr.lent generation, provision of urb£.;n services, proll,otion of policy 
changes design~d to improve efficiency and equality in the urban econo~', 

strengthening of urban planning institutions, and supply of technical 
assistance to urban - related planning, management and productive activities. 

7.4 Major development problems 

7.4.1 Population growth as the engine behind urbanization. Projected rapid 
i-growth	 in to~al population, glVen generally llmited araD'le land resources 
combi ned \d th a trend tCh'ards grea ter farm mechani zati on (especi all) on 1arger 
farms), provides an engine for continued migration of rural dweller~ toward 
the cities (the "push" motive behind rural - urban filigration). Over the n~xt 

25 years the total population in the nine countries that comprise the A.I.D. 
assisted Middle East Region is projected ta double regardless of whatever 
success there might be with family plannilly programs over the planning period 
(1983 - 1988) • 
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Description of !)evelol'm~nt rrohll:m 
COril1nue!! rajiio"j:ti\iiilaL1oii 9rowlh: lh ..ol/,.h the end of the r.enllll'}.,n,j h~}'llnrl, .It oln ilVllraye ratc of gr(IWth of 2.6~, would result fn a 
doubling of current pnpl/litllon hy the .v~.lI" 7(lIU. /I Will'! .·MI!)'! nf I,..(ihlr"'~ "ill i1ri:;e frllln slIch rallid population growth, such as: 

each p"oducHve work~r wi I I h.1VC lo 5111'1't1.·t lar~I'lI' nll,nh!!r!' of YOIIIl~j 'Jrl'endents; 
~ast nUlllbt'rs of St;hool 'l0~ ,.hi I,h'rn wi I I no'l!;'! It fn'I'"s.::i(.I-:. or o.ll"l~mely exrenslve. to i.nprove hUlnan resource development 
as edur.ation system!: .11"" II, .·.·.Ilu:1n..·.., hy incrras"d rnrol 1~llt';; 

as lar!l'! nl/lllhcrs nf y"lIn9 "lOve 1111 the po,'I1I.11inn p'(r"n,jd till' II t:' !Ii 00.1 1 ccooomi~s will ~e unable tg. generate proClluctfve 
cmploYlllt'nt· orporl.llnl t.irs ap.l<:e, c.lll:;ln'1 rven hi~"II'r IIl1rnll,I".i·t.·r,,~ .1n,1 IIn,lcrClnlll"ymcnt rates than lit present; and 
in C(lllO Ina t i on with 1illlil~d .11".," 1r 1.,n.1 and wal (Or r~5"U1'r:r~. rll".ll-lO-lIrhan mi !I"a t i on wi 11 continue (and may even 
acceleratel therehy Incrcasln!J food jn'l'ort r~fJ.drCI"r.Jll'" rvrn wi th !l,:,0,1 "!lricult1Iral 1,('llr.les. 

Category A -- Countrie.s with r.mhryonl<.: ,'OII'lhtioJl rr"!Jr.,ms. ",hr...? AIO assls!..,ncr should be Illore thoroughly employed. 
Includes: Jordiln, Lrl,:tr'OIl, Yemen "0,1 Turkcj·. 

Category 0 -- COl/ntrles with sll(r.e~sful (I" lI1'1tllrlng l'OI'l/latino ''''''!JI"'''''5 1Ilolt IIi 11 recl!ive c0I111nu(!d "10 ahistance. 
Includes: Egypt, .Itlroccn "nil lunisia. 

- A 
L"ii'!J-tcra 

D(!v(!lopr:1Cot Goal 
-year-200o--

'_I'rov(! w~ll-being of 
Region's p~ople by 
brlngiii'9 l'opu1atlon 
into balance ~ith 

country resources, 
which lnvoloJes 
rl!ductlon io the 
current~y very high 
1'0p~latlon growth· 
ra test 

----0------------- r: -. - ... "'=-=~.:.-.:;= --- 0 
1\1() V""j fi.,"lr 

Strategic Objectiv(!$ Stl"ilt~flic J",Hc.llllrs 1·INns 
--·---_lJ~~=:_"__--__==-:.=: i90~~~~~=~ __ . _ 5-y~ar~ 

(1) locreolse il(C(", t.lb i  (11 1105 t couo tr), 1'(11 icy 
lity of filmil)' planning cM""i ll/l"nt t" f.,mll.v 
concepts olnd I'ractic~s 

to hns t coun II')' 

governll1t!n ts anti 1'1'01.1 e. 

(21 Imrrovl! IUoJ tr.rll'lll 
child hpalth as 01 

compl~nt t" '!.I'and~d 

family 1'1olnnln9
 
actlvHIr.s,
 

(3) Provl,l,. rilmlll~:; 

throughout tile 1It'910n, 
~ho $0 desire, wllh ao 
errrctive cholCl! or 
their rilmlly,sllr. 

I'lanol09 in Cal~gory A 
il,"l to a fllrth'.!r IIr'!d 
to in'I"'nve k"o.. l('ll~lr, 

aUIL'/tllls alld pr"ctices 
inCa t."!l"ry D. 

(2.) Re,lur.etl ch Iltl
 
mortal i ly rat,.s.
 

(3) Imrlrml:nlatioo or 
fa~ily 1I1"nnin9 pro
!lI"aAlS I II ea lcg"ry II. at 
least illvohlll!J 1IOII, 
0111'1 "y.p.,ndr.d prOll'"illDS 
1oC., trfJory 0, ' 

(41 IItt'lln cnntraceptive 
IIreval~"cy r,'lr.s of 
30-501 In Category D. 

(51 R'!rlucrll bil·th rates. 

(6) IIcce,:s "r ol,:p.l
jorlly of ,,11 ra~illcs 

t.o rallll1y "lo'tnoln!=lnro. 
and C'lIl"'Ollltlc's in 
Cale90ry 0 (at Ir"st 
"01 In Col l"!lory 1\). 

(7) Re,llIc" the 9ap 
hetwl?cro rllrill '10" 
l/r-b'111 jfw., 11 ers allrl 
b"lween Illw .. nd mld,lle 
loc~~ filmilll?S In 
lcrns of ,;nnt""Cl!rthc 
p,·rv.. lr,Of:y. 

(1) En!Jol'~ In, 1'01 icy dialogue at 
high'!st· levels of host and donor 
countr)' governn1ents. 

(2) D~velup programs to dissemi
nate 'inforllliltion on family 
"l.1noinq-related ld'iowledge, 
aUltlldes and practice!.". 

(J) IncorJ'oratll public health 
concerns' In IIa ter/sew.era!Jt' 
prog".lIns (S~e Wa t!!r Scarc ity for 
1·le"ns aod Uenchmarks). 

(") Des i gn aod 1Inl.l ellll!n t Iamily
 
l'l.lIInln!1 dll1ivery sy.str.ms
 
t1lolt illtl!grate m~ternal/child
 
hr..llth services and, targetted
 
nlltri ti 00 prog,·ams.·
 

i~) rrovide and distribute contra
crl,tlves in order to establish 
rUl'...e R''Irket fur private sector. 

(Ii) Increase involYenent of 
I'riv.lle sector In provision of 
r ..mily planning ~eryices, 

inrllldin!J contraceptive • 
saics and lIome.sltc pro'Juctlon. 
ulil i~iog social ~~.rketlng 
tl?chnl'lur.s where approrriate. 

ill Oal"nce urban/rural f~cus or 
falllily l,hnnin9 proyrams: 
- initial focus on cost-effective 

I/rhan areas (excel,t where vas,t 
m"jorlty (If populace Is r~~.l): 

- focus on urban poor; and 
- t'v(llv~ rural rocus as p~ogram 

"'.HII~I'S, l.arUcularly where 
nlhf!~ ur-Ioan donors ellist. 

-

E 

O(!ochn.arks
--'985' 

(11 Establish effectfve 
policy dialo~ue on 
raml1y planniqg with 
Category A: develop 
further witJICategory 8. 

(21 All bilateral falllfly 
rlannlng projects lnte
g~att' c~npleMentary 
health and nutrition 
CO~'llonents, such as oral 
rehydr.. Uon, immunization 
and Title II food .fd. 

(31 lnc~ease nUlllber,of 
contr..ceptiv~ acceptors
 
at HOII clinics dispensing
 
fil,nily rhnning inforllla

tion and services.
 

(41 Increased nulllber of
 
practitiooers ~ith •
 
multi-disciplinary
 
.1rl,roach in tegr. tf ng
 
family planning, and
 
health service delivery
 

(51 rrO!lra~ to Involve
 
private sector organ

!atioos in marketing,
 
distribution (and
 
production in Egypt) 'i'
 
of contracep'tfves are ~
 

In place.
 

(61 Srgnificant progress 
In attaining a ~alance 
betw~en urbln and rural 
components of family 
planning c~un,~y 
prugraMs. 



__ 
A 

long-terlR 
Development Ceal 

year 2000 

Hanagement of the 
urbanizatiun pr~cess 

so that It contributes 
to the achievement of 
national economic 
development 
Objectives of the 
countries In the 
region, through 
development of 
efficient natlora! 
urban settlement 
s~stems. 

lI11llr.llllA 11011 

Description of Development Problem 
ProverEy IS lncreasln91y becomIng an urbcln phenu'",>nol1 llecause the rapid !JrOl~tli uf totdl pu,llilatior. increasln~ll manifest!> itself in 
the dramatic growth of urban areas. Urll,ln population III the fC!lion IS eJO,lJectl'U tu dOUble lJt the lear 2000, comprisIng 50", of the 
region's total population co'"pared to 451 in 19U). Cities III th~ re~io" dl"e ur;pj"('pared for the groHth they are C!lrrelitly experiencing 
(well over half of total pcpulaticn yrowth ovel' the period l<;t.ill-UJ occLllcd in ufbar, a,'eas) while estimates are that four out of every 
five new additions to totai population over the I"e;hainder of the (leC~de \~ill live in u,han areas. 

IJ l ----------'U 
AID
 

Strategic Objectives
 ____n~IJ~B=::~::_-_-__ 
(1) Increas~d aWdrencSS 
by host qovernments uf 
the r.eed for exp1 i cit 
po1i c i e s to uti 1i ze 
urlJan develo~"ent to 
attain overall economic 
developmerlt objectives, 

(2) Improved perfor
mance and efficiency of 
urban Institutions In 
the region. 

(3) Improved social 
equity for the urban 
poor. 

Vl'ri fiallle
 
Strategic Indicators
-=== ,~_~l!~_==---=-

(1) U,·lJ.11l .lev,,1 Oprllell t 
is an Inll'') .... 1 pd .. t of 
pru'll'elill ,111'1Iys i sill 
all r'lissiull~. 

(2) l'I111lclII'~I\I.ltiun of 
UI'bdn 1'I'uJ(:'; ts tlla t 
addresi IdentifIed 
constraints ~o 

proyress. 

(J) Il/IpIL'hlf!lItoltlOIi of 
IIGs f 01' IOW-I,;ll S t 
s i tcs- oJllll- Serv ices 
,1IIlJ/.lr s1U,II \ll'~l"ad ill!.!. 

HeJns 
~-:i~'cir....:-s 

(I) llie rule of AIU in urban 
lle'il!lupl.ll~nt is cUI'rently being 
reass.:sse,l lJy the Ayency, PPC 
is prepdri,,!.! an Urboln lJevelopment 
Pol icy PoIll(!", rite lIffice ul 
IIU~lS in!] ,11111 Urllolll lJevelopment 
h~s devel:Jped aSSeSSllh!nt packages 
that can assist Missions in urban 
analysis, The lYd) lIear East 
Uureau Klssiun lJirecturs Meeting 
wi 11 readl conclusions on how 
to Illte~rolte urbanization Into 
coontry ilrogranlS. AI.., .rban 
Working Croup will Identify 
specific urlJan Intervention modes. 

(2) Findnce urban/economic infra
structure facilities. 

(]) Develop lllethods to mulJilize 
allequate domestic financial 
,,~sullrces to e~pand the scale of 
d II"(~oldy developed 1lJW-COS t 
I.\lUS ill!) dnl.! urlJan se.-vices. (In 
the case uf urbdn wcllllr/waste
iter services sec Water 

Scarcity/Utilization. ) 

E 

Denchmdrks 
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assisted countries In 
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Centrally-funded UDSS 
Project for assi~tance 

In an urban assessment 
or the urban component of 
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lopment of an urban PID. 
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ANNEX E
 

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

BackgrOUI¥i: 

'Ibis project generally termed 0091, was first authorized in 

1978 at a level of $25 million. These funds were for sU];pOrt 

of the design of expansion projects, training am management 

advisory services arrl for the most part to initiate 

rehabilitation work primarily on the Cairo West Bank. In 

addition to USAID arrl GOE funding, support was also provided by 

the British and by the west Germans. The project was amended 

in 1981 to provide for an additional $104 million of US funding 

resulting in a LOP of $129 million. 

The current status of the 0091 project as amended is 

discussed as follows: 

Project Status 

The 0091 project is divided into 5 categories as follows: 

Rehabilitation Equipment ($14,000,000): Rehabilitation 

Construction (:')79,000,000): Engineering Design ($29,000,000): 

Training Management Advisory Services ($4,000,000) am 
Unsewered Area Intervention ($3,000,000) for a total of 

$129,000,000. 

1.	 All expenditures planned for rehabilitation equipment have 

been made. At this time there are 3.127 million US n,llars 

carried as an unearmarked balance, arrl being retained for 

rehabilitation construction. 
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2.	 ~he rehabilitation constructicn elerrent has been divided 

into several sub categeries. A contract has been a~rded 

to ho~a-harbert-Sadelmiter $38.5 millicn to rehabilitate 

53 existing plUIlping staticns alcng with associated 

forcemains and gravity se~rs, 39 ejectcr staticns, and to 

construct 6 ne\<. stations. 'Ihis contract is en schedule ana 

\<.ill be canFleted in mid FY 85. A secena contract has been 

a\t.araed to Sadelmi to construct 5 ne\<. FlUIlping stations in 

early 1984 fer $11.5 million. 'lhe remainder cf the meney 

is to be used to rehabilitate the ~nein ~aste\t.ater 

'lreatment Plant, and tc rehabilitate 3 plUllping staticns on 

}(cda Islaro. 

3.	 All of the herk Greers planned under the Engineering Design 

hlerrent have been given to ~f<IC. 'lhere are t\<.o 

amendments to these ~ork orders \<.hich are currently being 

finalized by Af.J.bUC ana C:hu. 'lhese proposed amen6ITents 

include the follo\<.ing: 

a.	 Authcrizatien to canplete the design of the 

rehabilitation of the Zenein 'lreatment Plant. ~ilif<lC 

had Freviously canpleted 70% of this rehabilitaticn 

design, at ~hich point they ~ere instructed to step by 

ewe and the design \<.as given to a public sector 

canpany tc cmplete. (he no\<. \<.ishes tc have AMBUC 

canplete the design fer US funding. Ccst of 

ccnstructicn is estimated to be $25.0 million. 
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b. Authorizaticn to design the rehabilitation of the 

three pumping stations on Ftcda Island. 'lhese staticns 

are an important part cf the se\'.er s:ystern for Rcda 

Island, hC\'.ever the design had not been authorized in 

previous ~ork erders. Cost of constructicn is 

estimated to be $5.0 millicn. 

c. Authcrization to implement a pilot prcgram in the 

unse\'.ered areas. ~~FtlC has prepared a draft prc~csal 

prcgram fer this ~ilot prcgram and needs C~U apprcval 

and authorizaticn to proceed. Estimated cost of pilot 

prcgram $1.0 million. 

a. Authorization to revie\>f and mcciity the design fer the 

collecticn system in the Pyramids area. Although this 
design ~crk ~as originally in the AMBFtIC assignment, 

ChC assigned the design to a lccal firm. ewe no\\" has 

requested US funding ot the collecters and laterals in 

this area, ~hich ~ill require examinaticn ot the 
Egyptian design, and same moditications and additicns 

to make it aoceptable to D5AID and internaticnal 

tendering standards. 'lhe estimated cost of this ~ork 

is included in the cost estimate tor Cairo Se\'.erage II. 

e. Authorizaticn to design a training program at the 

Zenein lreatrrent Plant for operaticn and maintenance 

of treatrrent plants and major se\>fage pumping 

stations. $4.5 million have been reserved tor this 
program. 
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t.	 Authorization to make a study of the Muheit drain 

system. All of the efflut!nt of the Zenein 'lreabrent 

Plant ana t."le prcpcsed Abu Ra\\Cish 'lreatment Plant 

currently has to tlow into the Muhei~ drain through 

~ ts tributary system. 'lhere is streng E: dcence tllat 

neither the tributary ~ich drains the Abu ka~sh area 
ncr the l1uheit drain itself can accarmooate the 

expected flows. Although there has been same initial 
reluctance on the part ct the OiC and the fiiinistry of 
Irrigatien to accept any assistance in this 

evaluation, Ole now fUlly suppcrts the need for the 

stUdy. Remedial work will have to be identitied early 

on sc that the necessary work ot the drain system can 

I:e canpletea betcre the Abu I<awash plant is tully 

q:eraticnal • 

. 
g.	 Authorizaticn to proceed with a final review ot the 

tlooding areas en the ~est Bank. ~b~C identified 

all tlooding areas in a report sul:mitted in tecernber 

1981, and reccmmended rreasures te alleviate the 

problem. 'lhe C~C then initiated a crash program to 

correct these tlocaing prehlems. 'lhis prcgram 

incluced the pumping station rehabilitation and 

censtruction being undertaken by US centracters under 
the present 0091 project, design by GCSD for 

construction by lceal co~tractors, design ana 

censtruct contracts given to local public secter 

ccmpanies and various combinations et these 

approaches. Because of these various approaches a 

canprehensive review is now required to assure that 

same problem areas may not h~~ve been inadvertently 

emitted tran the overall eftort which can be 
accancdatea in the 0091 program. 

C\)
 
I
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~he Lesign ct the pumping staticn renovaticn and ccnstructicn 

projects has been canpleted. 'lhe cverall ~st flank design is 

scheduled fer ccmpleticn in Lec. 1984 ~hile the Giza ~lief 

perticn is scheduled fer final review on August 1984. 

'lhe balance ct funds in the preject are expected tc be 

sufficient for all the design and ccnstructicn activities 
cescribed above, including a small centingency arneunt. 

llCAP1'l'uLA'l'1C~ 

Camnitted unearmarked 

1.	 ~hab. EquiF. 10,872,191 3,127,809 ~c further equiFment prcpcsed 
f or purchase. tmearma.r ked 
funcis to be used for ~hab 

Ccnstructien 

2.	 behab. Ccnstr. 50,626,779 ~8,373,22l unearmarked funds te be used 
as fcJ.low: 
Zenein ~hab $25,000,000 
~06a Island ~crk $ 5,000,000 
Ccntingency $ 3,000,000 

Additicnal funds to be 
transferred frem: 
~hab Equip. $3,000,000 
unsewer.ed areas $2,000,000 

3. cngr. Lesign	 25,995,470 3,004,530 unearmarked funds expected to 
be used for additicnal design 
\\ork described above. 
Presently earmarked funds 
~ill complete design cf West 
Bank project, and 
ccnstruction of 0091 prcjects 
described above. 

4. 'lraining and ~gt 

Adviscry	 services -0- 4,000,000 All funds reserved for this 
use are expected to be 
utilized. 
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5. Lnsewered Area 
Interventions -0 3,000,000 ihe present estimate is that 

less then $1,000,000 ~i1l ce 
utilized in the pilot 
prC9ram, the remaining tunOs 
\oiill be utilized in the rehab 
t\ork. 
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l'ehabilitaticn werk and ~elatienship to Caire Setr.erage 11 werk 

~he rehabilitatien and ccnstruction of sewage pumping stations under 
the 0091 preject has been carefully designed te meet beth the 

apparent and urgent needs of getting the se~ge eff the streets 
(fleoding), and tc integrate them into the overall system ef the 

~st Bank majcr projects. 

Fer instance on the west Bank, Zenein (through the existing Giza 

PLUllping Statien) fer all ~ractical purpcses is the only "discharge" 

peint fer se~age. Beth the Zenein plant ana Giza pumping staticn 

are everleadeci. 'Ihe Giza pumping staticn is capable ef becaning a 

majer bottleneck as evidenced by the ~idespread flecaing associated 

~ith the failure cf the pLUllping statien system in 1982. 'Ihus all 

the reno.ratiens made en the i'Est Bank have been directed te\oard 

relieving the fleoding cenditiens and pro.riding the facilit~ for 

directing much et the se~ge to the Abu ha\otash system ~hen the major 
prejects are completed. 

1he attached map she~s areas in the ~erthwest Preject Area ~ich are 

ne~ subject tc se~ge flcoding either reFeatedly cr centinueusly. 
&everal aaditicnal preblem areas have been corrected by GCSD 

prejects te divert fle~ tc. nearby drainage areas cr te replace 
"bottlenecks" ~ith larger pipe. 

'Ihe basic preblem thrcughout the area is that there is insufficient 

pipe capacity to carry the tetal flo~ eut ct the project area. 'Ihe 

ne~ A~kaft ferce main (under constructicn in 0091) ~ill provide 

extra carrying capacity and ~ill previde short term relief fer the 
majer gravity setr.ers fle~ing te~ard the Giza Pumping Staticn. 'Ihis 

ccnstructicn ~ill greatly diminish several ct the flccciing areas, 

and ~ill previde majcc relief ter the Giza system. 
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Ccnstructicn ef the t-.lerth\oest Se",ers and Collecters ",ill provide 

even mere relief by allo~ing a free discharge of se~ge fram 

existing arainage areas. ~he present se~rs etten discharge inte a 

surcharged collector.) 'lhe beneticial eftects of the deep 

cellectors ",ill t:e ""idespread. Although sane areas such as Ato.kaf, 
~crn, Salam, 'lalaat & 'lahrir improved or resolv~d by the present 

0091 project ~erk, the amount of relief in ether areas ~ill t:e 
difticult to predict. 

~olle~ing is a brief description of each of the areas sho",n en the 

map: 

1.	 Areas Wlich \>;ill be cerrected by present 0091 constructierV 

rehailitaticn: 

a.	 A ne~ 1600 diarreter se\o.er fran 'lahrir Pwnping Stati00 ~ill 

eliminate fleoding en ~ahdeh Street. 

b.	 A ne~ 900 diameter se\o.er to the Salem (0ld) Pwnping Staticn 

",ill eliminate flecding in Sudan and nearby streets. 

c.	 A ne~ 1200 diameter se\o.er to the Gcrn Pwnping Station ~ill 

eliminate street fleoding in this area. 

2.	 Areas Wlich may not be totally ccrrected by present 0091 work: 

a.	 'Ihis area has very dense heusing and small seconaary 

sewers. Although the rehabilitation of ~ahrir and 'Ialaat 

barb ~umping Statiens (ana their later removal after the ~ 

Project) ~ill help, larger secondary sewers are needed. 'lhe 
ne~ se\o.ers ceula be designed to flew \o.est to Beuhi Stret 

after the N~ Project's "spine" is canpleted. 

({\
 



- 9 

b.	 Chronic Flecxiing in Eol Nil Street is prcbably due to 

undersized lceal sewers. ~he relief fram rehabilitation of 

Salem (Old) and Gorn Stations ~ill be difficult to 

estimate. Although a GOSD project is presently replacing 

same se~rs, additienal ~ork may be required. 

c.	 ~habilitation and eventual elimination of the Salem (vld 
and ~~) pumping stations ~ill affect this area, but same 

replacement of undersized se~r~ may be required. 

d.	 ~his area aischarges inte the Cld tekki collector ~hich is 

surcharged. ~he rehabilitation (especially the A~kaf ~ork) 

and ~w prcjects ~ill greatly reduce the fle~ in this 

collectcr. Although relieving the CId Dekki Collector ~ill 

help, replacerrent ef several Undersized se~rs ~ill prcbably 
still be required, 

e.	 Preblerr,s in this area are similar to area 4. ~he 

rehabilitatien ef A~kaf Pumping Staticn and removal at 

kdhandessein and Meualemeen will have scma limited affect, 

but undersized se~r replacement ~ill prcbably be required. 

3. All of these areas ~ill receive additional study under the 

~resent ~£~C ~erk erders, and remedial constructien and er ether 

actien ~ill be taken ~here necessary. 

1he rehabilitaticn ef th~ Zenein ~reatw~nt Plant ~ill be designed 

and constructed under the 0091 project, and pcssible mere 

im~crtantly for the ne~ preject ~ill be the qpportunity to previde a 

management training program in conjunction ~ith the rehabilitaUcn 

~crk. Such a prcgram ~ill benefit the trainees by previding 
hands-en training, beth fer the treatment plant renovaticn, and fer 

the censtructicn ef a majer archemedian (scre~) pumping station at 

the training site. beth ty~s of facilities are majcr ccmpcnents of 

the Cairo hest Bank expansien ~crk. 
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'l:he cverall C&fil management and training effort to be tun6eci under 

the ne~ project will use the training prcgram at Zenein (described 

abcve) for trained perscnnel input. In a rapidly expanding urban 

area such as \'.est Cairo, there \twill inevitably be a long term need 

fer unsetEred area service. 'lhe pilot prcgrcm being... funded under 

the 0091 project should provide the basis for this cmtinuing effort. 

1[,#1555[, 
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ANNEX F 

CAIRO WAS'l'EWA'l'ER MASTER PUN SG1MARY 

~he increase in population, water consumption and the area of 

the city connected to the wastewater system will, in the period 

1980-2000, increase the flow of wastewater from about 1.5 to 5.0 

million m3/day. Very extensive new works will be required to l 

protect the health of the citizens of Cairo and to maintain the 

city's role as the capital city of Egypt and center of government, 

tourism, commerce and industry. 

The Cairo Wastewater Master Plan was prepared in (1977-1978) by 

a joint venture of two British engineering firms, John ~aylor and 

Sons and Binnie and Partners. A joint venture of American-British 

consultants, AMERIC, has reviewed and updated the Taylor-Binnie 

master plan, developed the program for rehabilitation and expansion 

of the system and is now providing the engineering services for the 

project. 

Rehabilitation of Existing Facilities 

~he rehabilitation work proposed in the Master Plan includes the 

principal and secondary sewer systems. Comprehensive analysis of 

critical portions of the existing collection system showed the need 

for providing 750 krn of additional sewers to reinforce the 

hydraulically overloaded system. Other elements of the 

rehabilitation work are major pumping stations, 100 SUbsidiary and 

ejector stations and the Zenein wastewater treatment plant. 
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Expansion of Existing Facilities 

East Bank 

On the East Bank of the River Nile, the overloaded central 

collector system will be reiieved by a principal tunnel with a 

diameter of 4-Sm, extending from South Cairo to Ameria at a depth of 

15 to 20 meters below ground level. In addition to the principal 

tunnel project, branch tunnels will be constructed to tie in the 

main tunnel eliminating most of the existing subsidiary pwnping 
·stations. Flows fro.n the East Bank will be conveyed through a 

number ot new main pwnping stations, gravity culverts and force 
mains, to be treated at new plants at Shoubra El Kheirna, Khalag, 

Berka and Gabel El Asfar. 

west Ban;" 

On the West Bank of the Nile, three new majot' sewerage systems 

are proposed, one serving the northern area with a conveyance 

culvert to a new treatment facility at Abu Rawash, a second serving 

the southern areas with conveYdnce culvert a~.so to Abu Rawash, and 
the third serving the west central area draining directly to the 

Zenein "~~P. The existing east central area system will drain via 

Giza Pumping Station to Zenein w~, which will have oeen relived to 

the point where it can handle these flows. 'I'he relief of the east 

central area system shall allow for flows from the two islands, in 

the Nile, Zamalek and Roda to be carried to the West Bank for 
treatment. 

, \ 
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The Master Plan provided tor the initial disposal of treated 

etfluent to existing drains on the east and west banks, with 

provision in the longer term for the reuse of effluent and sludge 

for the reclamation of desert land in the vicinity of Cairo. 

Helwan Suburb 

Helwan has its own sewerage system which consists of a gravity 

network, main pumping stations and a wastewater treatment plant. A 

German engineering firm is providing the consulting services tor the 

project. 

Project Cost 

The planned improvements will be accomplished in several 

stages. The implemetation of the much needed rehabilitation program 

and the First Stage of the Master Plan new works is envisaged to be 

achieved in the next five years (1984-1989). 'l'hese works are 

currently estimated to cost over LE 4.4 billion. The cost breakdown 

is as follows: 
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Cost Item Cost, I.E X 106 Foreign Exchange funded by: 

1) Technical services 200.0 US, UK, EEC 

2) Rehabilitation: 

- Pump stations &Main- Most US, some 
tenance equipment 70.0 Germany 

- Secondary sewers US (nominal) 
reinforcement 170.0 - Zenein hWI'P 35.0 None to date 

US (proposed) 
3) Master Plan new works: 

a. East Bank Scheme: 

- Tunnel group 1000.0 UK, GOE. 
- Pumping stations group 125.0 .' UK, GOE 
- Culverts group 150.0 UK (nominal) 
- Gabel Asfar hWI'P 635.0 UK, GOE 
- GOSD's projects 250.0 GOE 

b.West Bank Scheme: 

- Sewers and collectors~ 

Pumping stations, 
Giza relief system 
and laterals 880.0 US (possibily)- Abu £<awash hvvTP 165.0 Japan/US (proposed) 

- GOSD's projects 55.0 GOE 

4) House Connections 90.0 

5) Helwan Suburb 125.0 EEC, Italy & Holland 

6) Contingency 450.0 

Total: 4400.0 million 
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The foreign exchange component of the cairo Wastewater Projects 

as itemized above is about LE 1400 million. Foreign exchange 

corranitments from U.S., U.K., EEC, German and possibly Japan are as 

follows: 

Commitment (millions) 

US (grant) $ 129 or LE 107.0 

UK (grant) 15 50 or LE 60.0 

UK (loan) 15 100 or LE 120.0 

UK (loan) (under negotiation) 15 80 or I.E 96.0 

Germany (loan) OM 9.5 or LE 3.4 

Japan (under negotiation) $ 3 or LE 2.4 

EEC* (Grant) LE 26.3 

Italy* (Grant) LE 4.9 

Holland* (Loan) LE 3.4 

'lotal: LE 423.4 

ProJEC'l'S I~ PRCGRE.SS 

Rehabilitation of Existing Facilities 

~~o contracts have been executed with US contracting firms. The 

first is with Howard, Harbart and Sadelmi for the rehabilitation of 
the subsidiary and ejector stations with a value of $38.6 million 

and LE 13.4 million. hork corrmenced on March 1983 and is expected 

to be completed in February 1985. The second contract, valued at 

$11.9 million and LE 5.4 million, has been awarded to Sadelmi and 

construction has commenced on the rehabilitation of five major pump 

stations. Contract completion date is February 1986. 

* Funds for Helwan Proj~ct 
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The secondary sewerage system has been investigated in some 

detail where incidents of sewage flooding have been reported. 

Predesign reports have been prepared to identify the system's 

deficiencies in 35 different areas and to recommend a program for 

relieving the wastewater flooding. ~he construction of some 146 km 

of new pipe lines is required at an estimated cost of LE 70 

million. To date, construction contracts in excess ot LE 6.5 
million have been awarded for collection system improvement for nine 

areas. Four of these contracts have been completed and it is 

expected that the others will be completed before the end of 1984. 

Design of another nine projects with a total value of LE 25 million 
is now underway and expected to be tendered before the end of 1984. 

The other projects are dependent on ~aster Plan facilities being 

installed and planned to be completed by 1988. USAID is financing 

the foreign exchange for the rehabilitation work while the GOE is 

providing funds for the LE cost. 

East Bank SCheme 

The East Bank Sc~eme is comprised mainly of nineteen contracts. 

Funds for eleven of these contracts are now available. The value of 

the funaed contracts is LE 535 million and 15 246 million, of which 

15 200 million is financed by the British government. Nine of the 

eleven contracts have been tendered. Two contracts were signed, the 

first contract has been awarded to the UK's GEe Pojects Ltd. and the 

second to Arab Contractors. Letters of intent have been issued for 

another two contracts. Others are expected to follow soon, and 

throughout 1984. Tender documents for the other three contracts are 
now near completion. 

The GOE is also financing the cost of three other East Bank 

projects, Shoubra 11 ~heima Sewerage and wwTP, Eerka wlaP, and Nasr 

City Collector. These are now under construction and have a total 

value of LE 155 Million. 
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~here is still a shortfall of about 15 330 million in foreign 

exchange to complete the East Bank first stage works. In addition, 

the GOE will need to provide about LE 670 million in local currency 

over the next five years for this unfunded East Bank work. 

GOE is currently seeking additional U.K. funds in the amount of 

15 330 million for the unfunded projects. Tendering ot these 

projects is pending the availability of funds. 

~est Bank Scheme 

AMBRIC started the design work for the west Bank in February 

1984. Four contract packages were proposed at that time:-

Giza Relief, Collectors and Pumping Station 

Culverts 
Northwest Project, Sewers and Collectors 
Pumping Stations 

The designs for this project will be completed by the end of 

1984. 'Ihe preliminary cost estimate for the four construction 

contracts is LE 400 million. 

In addition to AMBRIC efforts, an Egyptian consultant is 

designing the PyramidG sewerage system and the Japanese Government 

will finance the design of Abu Rawash wastewater 'I'reatrnent Plant. 

Projects which GOSD now has under construction on the West Bank 

are the forth mcxiule of the Zenein WWl'P and the dry sand beds at Abu 

Rawash WW~P. These have a total value of LE 33 Million 

(~
\,.j'\ 
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Helwan Suburb 

Design and tender documents for the construction of the 

wastewater projects are complete. The estimated cost of the project 

is LE 125.0 million. The project shall be implemented in two 

phases. 'I'he phase one projects have been tendered. Construction 

contracts with a value of LE 15.0 million have been awarded to local 

contractors. Tenders from the countries of the European Market in 

the value of LE 65 million have been received and are now under 

evaluation. Completion of phase one is scheduled for in mid 1988. 

GOE	 FUnding for the Cairo Sewerage Program: 

The GOE has undertaken major financial commitment to this .
 
project over the present year. To date total GOE cormnitments to the 

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

Cost Item Cost LE X 106 

I} Technical Services 50 
2} Rehabilitation works 60 
3} Master Plan,new works 

a} East Bank Scheme 
Tunnel group 195 
Pumping Stations group 68 
Culverts group 146 
Gabel Asfer wln'P 163 
GOSD's projects 155 

b) west Bank Scheme 
GOOD's project 33 

4) Helwan Suburb 30 

'I'otal LE 900 

The GOB commitments will be increased to LE 1570 million in the 

event that the negotiation with U.K. for the additional funds (15 

330 million) for the East Bank are successful. 
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I.	 DESCRIPI'ICN OF ProPOSED CO.RE FACILITIES 

A description of each of the proposed ptmIping stations, plus general 

descriptions of the proposed culverts, collectors, and sewers are 

presented belav. 

DESCRIPI'I~ OF proPOSED Pll1PrnG STATICNS 

Seven pumping stations will be designed for Stage I of the West Bank 

Collection Project. These pumpirJj stations along with the 

facilities proposed to be furnished at each pumping station site, 

are presented in the follaving Table 1. 'Ihe relative location of 

each p.nnping station site is shown on Figure 4.1 of the rna~n report. 

All pumping stations will be of the screw type. Because of the lift 

required at both Zenein and Abu :Rawash, these stations will have t\',Q 

pumping stages. All other stations will have one pumping stage. 

5tandb¥ pumping capacity will be provided at each pumping station in 

accordance with the folloving policy: 

o	 Up to and incIL.'<iing five duty pumps of anyone size: one standby 

pump of that size. 

o	 Six or more duty pumps of anyone size: two standby pumps of 

that size. 
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Sooth 
Item Dlbaba Bc1l1ac fol.Iheit Zenein Pyranids Junction Abu Rawash 

.:nitial. capacity «(H) 
Ultimate ~pacity «(H) 

220,000 
220,000 

600,000 

827,000 

600,000 
856,000 

220,000 
394,000 

400,000 

694,000 

850,000 

1,500,000 

850,000 

1,500,000 

J\pprax. Lift (m) 7.8 6.4 5.9 6.1 rer stage 5.0 5.9 5.9 
SCrew Dianeter (m) 2.6 3.0 3.0 2.6. 3.0 3.0 3.0 
~ber of Stages 1 1 1 2 1 1 1 

NunLer of screws ~ Stage (Bltyl 

StaOOby) : 
Initial 
UltiJlute 

2./1
2/1 

3/1 
4/1 

3/1 
4/1 

2/1 
3/1 

2/1
4/1 

4/1 
8/1

4/1 
8/'-

Transfonrer Sl:ructuxe Yes Yes Yes Yes Yes Yes Yes 

Electric Substation Yes Yes 0" Yes (5) Yes Yes Yes 

Standby Generator Yes Yes Yes (5) Yes Yes (4) 

Services nuildirq Yes Yes Yes No Yes Yes (4) 

Inlet Manhole No No Yes Yes No Yes Yes 

Qltlet f-!anhole No Yes Yes F1l.Ioo Yes Y~ (4) 
Site Access ~at.1Oad . ~ist.JbId New ibid Edat.~ EXist.lUld ExiBt.1Oad Edst.ftJad . " 
CUlverted/Piped CrossJ..ng of 

Drabage Canal No No No No °No . (1) No 
Site Security: 

Pemunent Wall 
'fenlUrary Fence 
Gatehouse 

Yes 
No 
Yes 

Yen 
No 
Yes 

Yes 
No 
Yes 

EKi.at. 
No 

t;xbt. 

Yes 
No 
Yes 

Yes 
No 
Yes 

(1) 
(1f 
(4) 

!o1anager' s IkAlse Space f;pace Space No Space Space (4) 
Staff Houslrq Space Space Space No . Space SpaQQ (4) 
Flow Measurerrent Yes Yes Yes Yes Yeti Yell (4) 

(1) To be verified later. 
(2) Provision is depeOOent upon the ~t of conveyance QOIlIlaits Rliltiw to tl18 llite. 
(3) A bypass will be provided. 
(4) To be provided through constJ:ucti~ at t;h(. new tJ;eatJlent plant. 
(5) To be provided thrnlgh r~i1itat.klnof exist.iBJ treablmt pl.Mt. 

~..---'" 
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Except at Abu Fawash, each pUtping station will be designed such 

that the ultimate m:unber of screw pumps can be installed without 

expauJing or duplicating the structure in the future. At Abu 

~wash, the ultimate station capacity will be provided in the future 

by duplicating the IXJIrPing station provided uroer Stage I. 

Except at Zenein, each pumping station will be equipped with 

co~~ication/controldevices linking it with upstream stations to 

annunciate high water level in the inlet bay, so as to warn 

operations personnel tending the upstream station that CP£ 

dGlnstream station is incapable of accepting further flav'. 

Major support facilities to be provided at each pumping station site 

are as folla-ls: 

o	 Transformer Building. A separate transformer building will be 

const.ructed. '!he size of the building .i.s expected to be 

'somewhat smaller than that provided for Kossous and Khalag 

Pumping Stations on the East Bank since, for the west Bank 

situation, it is considered more cost-effective to locate the 

3150/380 volt transformers adjacent to the rotor control center 

wi thin each pumping station than to place them within the 

Transformer Building. 

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

provided for construction of an electrical substation by CEDEC 

(Cairo Electric Distribution Cbmpany). 

o	 Services Building. A sP.I'vices building, consisting of 

administration offices, prayer room, kitchen/canteen, toilet and 

locker facilities, shops, and storage facilities, will be 

provided at each site except Abu flawash and Zenein, where such 

facilities either already exist or should be provided as part of 

the wastewater treatment facility. 
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o	 Site Access. Except at Abu Rawash, access to each site will be 

provided via a paved roadway system. At Abu Fawash, t.l1e paved 

site access road should be provided as Part of the wastewater 

treatment facilities. 

Except for the South l-hJheit site, a paved adjacent roadway 

already exists nearby, and only a short length of paved drive 

linking the roadway to each site will be required. In the case 

of South MJheit, the nearest paved roadway is located some 1.1 

Jan to the south, and thus, additional road work will be 

necessary. 

Culverted/piPed crossings of existing canals and drains will be 

necessary at both South Nuheit and Kirdassah. 

o	 Site Security. A Permanent wall, canplete with gatehouse, will 

be provided at all sites except at Zenein.and Abu Bawash. At 

these two sites, a permanent wall either already exists or 

should be provided as Part of the \ooastewater treatment facility. 

A temporary fence will be provided at the Abu Bawash site until 

such time as the permanent perimeter wall is constructed. 

o	 Site Ibu~. Except at Zenein and Abu Rawash, space will be 

provided at each p..urping station site for a manager's house am 

for staff housing. Sp:ice for housing will not be required a": 

£.enein, since such facilities already exist. At Abu Niwash, 

sp:ice tor housing should be provided as part of the wastewater 

treatment plant design. 
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o	 FIGI Neasurement. Flew Ireasurement, in the form of a venturi 

flume or Parshall flurne, will be provided at all sites except at 

Abu Bawash \'Jhere such facili ties should be provided as Part of 

the wastewater treatment facility. A flGl measuring flume will 

be located inunediately downstream of the p.unping station outlet 

bay. 

DESCRIPI'IQJ OF proPOSED CULVERTS 

General. Culverts in general will follGi existing roads and canals 

as much as possible to minimize land acquisition problems. 

Locations of the proposed culverts are shown on Figure 4.1. '!he 

Casie design infomation is summarized in the following Table 2. 

Culverts will be constructed of cast-in-place concrete, will be of 

rectangular cross-section, will be of the two-barrel design, and 

will be provided with blue brick linings on the walls and PVC 

linings on the ceiling. 

Northwest Project. Wastewater flews from the proposed Boulac 

Purrping Station will be conveyed westerly to the South r-luhei t 

Pumping Station in a 6000 m .± long culvert. '!his culvert will cross 

the Muheit Canal and the Lebbeni Drain just before reaching the 

Eouth Muheit Pumping Station. t.he Northwest culvert extends about 

2800 m fram the South Muheit Pumping Station to the junction point 

wi th the Pyramids CuIvert. '!he canbined £lONs of both systems will 

then be conveyed to the proposed p,urping station at Abu Fawash 

approximately 2500 m of culverts. '!hese culverts will together have 

the necessary capacity to convey the expected ultimate peak flow to 

be handled at the Abu Fawash facility. 
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TABLE. 2
 

proPOSED CULVUd'S
 

Abu !awash ~ to Junction of Northwest 
and Pyramids Project Culverts 

Frcrn the Junction to South t1..lhei t P. S. 

South Muhei t P. S. to Boulac P. S. 

From the Junction to Pyramids P.S. 

p.pP!iOXIMATE 
LENGl'H 

2500
 

2800
 

6000
 

8100
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Pyramids Project. New sewers and collectors in this area, upstream 

from the Pyramids Pumping Station, are being designed by GOSD 

consultants. 

Wastewater flews from the Pyramids Pumping Station will be 

discharged into a new 8100 m long culvert which will run along the 

Mansouriya Canal to discharge into junction with Northwest culvert. 

DESCFJ:PTICN OF proPOSED CCILECIOI\S AND SEWERS 

General. A brief description of the collectors and sewers being 

pro,[X)sed on this project is presented below. '!he basic design 

information is summarized in Table 3. 

Piping materials will include clay pipe through 600 nun size and 

concrete pipe with 270 degree PVC lining from above 600 nun through 

approximately 2500 rom in size. 

Giza Collector. '!his project will be designed to allew flow from 

,[X)rtions of Boulac E1 Dakrour, South Giza, and EJ. Abram to be 

diverted away from the presently overloaded collectors draining to 

the Giza Pumping Station and to accept flow in the future .from 

presently unsewered areas. All flew resulting from this work will 

enter the pro,[X)sed FUIlIPing station at the Zenein wastewater 

Treatment Plant. 

'!he construction of two prime collectors and several branches will 

be required. The east collector (Parallel to the drainage area east 

boundary) is to be constructed initially (Stage I improvements), 

while the west collector (Parallel to the drainage area west 

toundary) is to be constructed at a time in the future when area 

development so demands. 

c\,

\\\ \1 



&>rthwest Project 

E.mbaba 

Awkaf, ~~handessin 

Awkaf, l"nhaooessin 

Dokki, ~bhandessin, & 

Boulack E1 I:akrour 

Giza Project 

South Giza, El Ahram & 

South Boulac E1 rakrour 

(same) 

* fIn denotes force main. 
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TABLE 3 

&IZE 
(m) 

225 to 1600 

225 to 2500 

1800 to 2800 

700 fm* 

500 to 2200 

1400 to 2200 

500 to 700 fm* 

LENGrrH 

(km) 

9.7 

14.4 

0.8 
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A new 1400 to 2500 nun east collector will be installed northward 

along the zaoor CClr.al, starting about 500 m south of Pyramids Foad. 

A branch to the collector will permit Nasr El din Punping Station to 

be taken out of service. FIG! from pumping stations at Abu Horiera, 

Omraniya, and Studio ~s will be transmitted to the collector by 

force main. I'\hat wastewater fIG! which is directly tributary to El 

Abram Pumping Station and which is generated from within the SUbject 

drainage area will not be diverted to the east collector, but will 

continue to be carried by force main from the El Abram Punping 

Station to the Zenein Wastewater Treatment Plant. 'Ibe main 

collector will continue along furor Canal about 700 m north of 

Fyramids !'cad, then west and north about 3200 m to the Zenein 

Pumping Station. 

l-brthwest Collectors and Sewers Project. 'Ibis project will 

partially serve the presently unsewered developed areas of Embaba 

a' : urban Eirababa lvlarkaz: provide reli£f sewers in l-bhandessin, 

Awkaf, Cokki, Embaba, and Boulac El J:ekrour: and convey the 

wastewater from these areas to the Abu Fawash Pumping Station. 

New sewers up to 1800 nun in diameter will be constructed for Warraq 

El Arab and Warraq E1 liadar. 

All fla-J from Warraq El Arab and Warraq El Hadar will be carried to 

the new Embaba Pl.1Jrping Station. This p,utping station will discharge 

into a proposed main collector running southwards alongside the 

former Sawahel Canal, and then west along the cairo/As\\aIl raih.ay. 

Branch sewers will drain into this collector and will serve sane 

parts of unsewered Embaba and will allow several existing punping 

stations to be removed from service: E1 Tahrir (new and old), Talat 

Barb (new and old), El Gorn, and Salam (new). About 14.4 kID of 

sewers and collectors will constructed for these areas. 
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The new 1800 rom collector leaving the proposed Embaba Pumping 

Station will ir~rease in size to 3000 mm at the proposed BoulaC 

pumping Station located 200 m west of the present Moualemeen Pumping 

Station (which will te taken out of service). A new 1800 rom 

c0llector will be constructed to collect all flows from the present 

Awkat Pumping Station, allowing it and the Salam (old) stations to 
be removed from service. About 4.3 Ian of new collector, will be 

constructed; 0.8 kID of 700 rom force main will be constructed to 

redirect the discharge of Willcocks Pumping Station into this system. 

A new 1200 mITl collector will be constructed trom the proposed Boulac 

Pumping Station ot tPF Mohandessin Pumping Station, allowing it to 

be removed from servh. A new 1800 mrn collector will be provided 

in Dokki to intercept sewers which will be cut off by the proposed 
Metro. ~his collector will be one block north ot Tahrir Street, 

running generally west to the railway and then north to the proposed 
Eoulac Pumping Station. Branches to this collector will allow two 

pumping stations to be taken out of service: Nayha and Nadi El 
Seic. The new collectors serving Boulac El DakrouI, Mohanaessin, 

and Dokki comprise about 6.2 kID of collectors. 
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II • S\.1ll!llaIY of Core Cost Estimates 

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

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

Unit and lump costs of the various components of the projects were, whenever 
possible, prepared using cost curves and other parameters developed from data 
for similar types of projects on the East Bank of the Nile. Contractor's 
overhead arrl profit were built into each construction unit cost while 
non-constructional expenses, provisional S\.m1S and quantities, and 
contingencies were added mainly as percentages of the raw cost. 

Assumed inflation rates used in preparing the cost estimates were as follCMs: 
Cost of civil works in $ 10% per anmnn 
Cost of mechanical arrl 
electrical works in $ 8.7% per annum 
Cost of civil works in LE: 20% per annum 

Assumed currency exchange rates were 
$ = 1.12 I.E 
St. = 1.68 LE 
St. = 1.50 $ 

The	 following assumptions were made regarding the cost estimates arrl major 
construction materials: 

- Reinforcement bars imported from the U.S.A. 
- Structural steel and steel sheet piling imported from the U.S.A. 
- Timber imported but bought locally 
- Local cement 
- Local reinforced concrete pipes arrl rnariholes 

Ductile iron pipes imported from the U.S.A. 
- Flexible vitrified clay pipes imported from the U.S.A. since local 

production is not due to start before 1985 

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

The	 following are some of the i terns included under non-constructional cost: 
- Mobilization/Demobilization of Contractor's plant and equipment. 
- Providing performance and labor and material payment bonds. 
- Insurance of works, third party insurance and insurance against 

accidents etc. to workmen. 
- Providing offices, cars, instruments and assistance to Engineer's 

representative and his staff. 
- Providing materials, laboratory and testing equipment and 

undertaking all factory, laboratory and field tests.
 
- Providing Contractor's offices, workshops and stores.
 
- Providing equipment and materials storage facilities.
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In costing of the West Bank Project the following prOl..--edure was applied: 
- Arrive at a raw estimate. 
- hid the non-constructional cost, provisional sums and percentages 

of the raw estimate to arrive at the Engineer's probable cost at a 
certain base date. 

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

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

~ing Stations Complexes 

'!he costing of the pumping stations was based on a direct physical conparison 
of the proposed structures with their counterparts within the America Pumping 
Station Conp1ex (Contract No.1) on the East Bank. '!he rates used to price 
the West Bank's structures were produced using modified rates of an America 
P.S. mid-range tender. 

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

Culverts 

An East Bank Tender for Contract No. 6 (Culverts-America Pumping Station to 
Urban Boundary and Matareya Branch) was enp10yed in assessing the probable 
cost of the West Bank culverts. '!he choice of the tender used was based on 
the following criteria: 

- A mid-range tender.
 
- A tender with a small foreign currency portion.
 
'- A tender that contained a small but reasonable proportion of
 

non-constructional cost to the total tender sum.
 

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

'!he Contract No.6 unit rates used in costing he West Bank's culverts were, by 
and large, found to conform with East Bank Contract No. 8 (Culverts-Kossous 
P.S. to Khalag P.S. to Gabal e1 Asfar Wastewater Treatment Plant) unit rates. 

Sewerage Systems 

A number of sewerage projects within Egypt were considered as a basis for 
comparison for the'costing of the West Bank sewerage elements. '!hese were: 

- Alexandria General Organization for Sanitary Drainage Ras e1 Soda 
Sewerage System. 

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

- National Organization for Potable Water and Sanitary Drainage
 
Construction of Gravity Sewers, Force Mains and Pump Stations at
 
Port Said Ismailia and Suez.
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Information from the above projects could not be fully utilized due to the 
following: 

- Use of a small number of pipe sizes and different pipe materials 
to those on the West Bank. 

- Limited lengths of sewers 
- Lump sum contract with few sewers priced as additional quantities. 
- Different ground conditions. 

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

General costing of sewers and in particular the costs of excavation and 
dewatering will be further explored to present better figures for the detailed 
Opinions of Probable Construction Cost. 

The cost of sewers to be pipe jacked were arrived at by applying unit rates 
obtained from a local pipe jacking contractor. 
Manholes were assumed to be lined, cast in place reinforced concrete with 
precast concrete ring access shafts and heavy duty manhole covers. Quantities 
were based on assumed manholes dimensions and each type of manhole was 
therefore accordingly priced. . 

COST SUMMARY - CONTRACT NO. 20 
Pipelines: 

Diameter/ Total Depth Unit Raw 
Material length rate cost 
mm m m LE/m LE 

300VC 735 less than 2 100 73 500
 
300VC 1515 2-4 325 492 375
 
375VC 1385 less than 2 132 182 820
 
375VC 3260 2-4 406 1 323 560
 
375VC 115 4-6 525 60 375
 
450VC 1280 less than 2 175 224 000
 
450VC 2870 2-4 475 1 363 250
 

600RC 110 less than 2 242 26 620
 
600RC 2120 2-4 545 1 155 400
 
600RC 1315 4-6 719 945 485
 
750RC 1025 2-4 650 666 250
 
750RC 575 4-6 850 488 750
 
900RC 915 2-4 768 702 720
 
900RC 1070 4-6 989 1 058 230
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1000RC 70 2-4 838 58 660 
1000RC 800 4-6 1075 860 000 
1200RC 2130 4-6 1251 2 664 630 
1200RC 3370 6-8 1979 6 669 230 
1200RC 90 greater than 8 2093 188 370 
1400RC 620 greater than 8 2350 1 457 000 
1500RC 110 2-4 1172 128 920 
1500RC 70 4-6 1510 105 700 
1500RC 530 6-8 2290 1 213 700 
1500RC 735 greater than 8 2430 1 786 050 
1600RC 430 6-8 2450 1 053 500 
1800RC 1130 4-6 1875 2 118 750 
1800RC 1575 6-8 2700 4 252 500 
1800RC 200 greater than 8 2865 573 000 
2000RC 420 4-6 2094 879 480 
2000RC 350 6-8 2968 1 038 800 
2250RC 1050 4-6 2375 2 493 750 
2250RC 3075 6-8 3300 10 147 500 
2500RC 705 6-8 3608 2 543 640 
2500RC 465 greater than 8 3838 1 784 670 
2750RC 150 6-8 4075 611 250 
2750RC 2130 greater than 8 4325 9 212 250 

Total raw cost of sewers LE. 60 604 685 

VC: Vitrified Clay 
RC: Reinforced Concrete 

Manholes: 
Applicable Number Depth Average Raw cost 
sewer pipe of m Unit Rate LE 
diameter rom manholes LE/manhole 

300,375 46 less than 2 1356 62 376 
and 450 98 2-4 1575 154 350 

2 4-6 2021 4 042 

600,750 2 less than 2 3697 7 394 
and 900 47 2-4 5211 244 917 

36 4-6 5841 210 276 

1000,1200 2 2-4 6413 12 826 
and 1400 37 4-6 7093 262 441 

37 6-8 8062 298 294 
9 greater than 8 8392 75 528 

1500,1600 2 2-4 8081 16 162 
and 1800 11 4-6 8835 97 185 

19 6-8 9875 187 625 
8 greater than 8 10241 81 928 

2000 and 7 4-6 10634 74 438 
2250 15 6-8 11769 176 535 

2500 and 5 6-8 13442 67 210 
2750 10 greater than 8 13908 139 080 ( 

Total raw cost of manholes LE. 2 172 607 \{-; 



-15-


Pipe Jacking: 

The total estimated length of sewers, of all sizes, to be jacked was 300m,~at 

eleven different locations. The cost of pipe jacking included the cost of: 
- Excavation of jacking and reception pits. 
- Sheet piling and strutting. 
- Pipe manufacturing and transport. 
- Jacking of pipes. 
- Dewatering. 

Total raw cost of piping jacking LE. 4 626 000 

Thus,
 
Total raw cost (including minor items not shown above) LE. 69.80 million
 

Non-construction.?J. cost (15% of raw cost) LE. 10.47 million
 
Provisional sums and quantities (10% of raw cost) LE. 6.98 million
 
Contingencies and omissions (20% of raw cost) LE. 13.96 million
 

LE.10l.21 million 
Currency split - Foreign LE.50.605 million 

- Local LE.SO.605 million 
This currency split is based on the estimated proportional costs of local 
labor, material and plant to the total cost. 

Probable cost on 1st June 1984 is 
- $ 46.0 million 
-LE 51.0 million 

Equivalent $ 91.5 million 

Applying the appropriate inflation rates 
Probable cost on 1st April 1987 is 

- $ 60.0 million 
-LE 86.0 million 

Equivalent $136.a million 

COST SUMMARY - CONTRACT NO. 21 
Culvert Length, m Raw cost, LE (Base date, October 1983) 
Boulac to 5833 24.74 million 
South Muheit 
South Muheit 2830 12.39 million 
to Junction 
Pyramids to 7S95 34.48 million 
Junction 
Junction to 1680 6.58 million-_.. 
Abu Rawash 

Total LE. 78.19 million 

Other works, LE: 
Interconnection and access chambers 2. 28 mi 11 ion 
and inverted siphon 
Site clearance and removal and 2.43 mi 11 ion 
reinstatement of road along 
Mansoureyah Canal 
Mechanical equipment 0.59 million 
Canal and drain crossings, and 0.58 million 
relocation of services 

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

LE.115.68 million 
Currency split - Foreign LE 70.22 

- Local LE 45.46 
This currency split is based on the estimated proportional costs of loc&l 
labor, material and plant to the total cost. 

Applying the appropriate exchange and inflation rates 
Probable cost on 1st June 1984 is 

$ 67.0 million 
- LE 52.0 million 

Equivalent $113.4 million 

And 
Probable cost on 1st April 1987 is 

$ 88.0 million
 
- LE 86.0 million
 

Equivalent $164.8 million
 

COST SUMMARY - CONTRACT NO. 22 
Structure Cost, x 1000 

Base Date:Aug.83 Aug.83 May84 
LE ST $ 

At Embaba P.S. Complex 
Screw pumping station 1359 973 
Standby generator building 249 44 
Transformer building 185 33 
Services building 45l+ 64 
Gatehouse 43 6 
Delivery channel and feed culvert 188 44 
Boundary wall and site clearance 343 
Roads 90 
Other works 76 5 
Mechanical and electrical equipment ~~__ 2710 
Embaba P.S. Complex total raw cost 2987 1169 2710 

LE ST $ 
At Boulac P.S. Complex 
Screw pumping station 1902 1362 
Standby generator building 384 68 
Transformer building 185 33 
Services building 454 64 
Gatehouse 43 6 
Delivery channel and feed culvert 685 194 
Boundary wall and site clearance 475 
Roads 91 
Other works 77 5 
Mechanical and electrical equipment 3826 
Boulac P.S. Complex total raw cost 4296 1732 3826 
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At Junction P.S. complex 
Screw pumping station 
Standby gene:t:'ator building 
Transfomer building 
Services building 
GateholJse 
Delivery channel and feed culvert 
Boundary wall and site clearance 
Roads 
Other works 
Mechanical and electrical equipment 
Junction P.S. Complex total raw cost 

At South Muheit P.S. Complex 
Scre\ pumping station 
Standby generator building 
Transfo~er building 
Services building 
Gatehouse 
Delivery channel and feed culvert 
Boundary wall and site clearance 
Roads 
Other works 
Mechanical and electrical equipment 
South MuhHit P.S. Complex total raw 

At Abu Rawash P.S. Complex 
Screw pumping station 
Transformer building 
Gate house 
Delivery channel and feed culvert 
Boundary wall and site clearance 
Roads 
Other works 
Mechanical and electrical equipment 

cost 

Abu Rawash P.S. Complex total raw cost 

At Pyramids P.S. Complex 
Screw pumping station 
Standby generator building 
Transfomer bu~lding 

Services building 
Gatehouse 
Delivery channp.l and feed culvert 
Boundary wall dnd site clearance 
Roads 
Other works 
Mechanical and electrical equipment 
Pyramids P.S. Complex total raw cost 

Grand total raw cost, all pumping stations 

1902
 
384
 
185
 
454
 
43
 

1311
 
560
 
118
 
76
 

5033
 

LE 

1812
 
384
 
185
 
454
 
43
 

363
 
468
 
491
 

76
 

4276
 

1526
 
185
 
43
 

357
 
126
 

60
 
28
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454
 
43
 

436
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105
 

76
 

4191
 

23108
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68
 
33
 
64
 

6
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5
 

2009
 

ST 

1297
 
68
 
33
 
64
 

6
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5
 

1581
 

1291
 
33
 
6
 

130
 

ST 

1362
 
68
 
33
 
64
 

6
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5
 

1644
 

9597
 

4194
 
4194
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3782
 
3782
 

2784
 
2784
 

3551
 
Ni 

20847
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Non-constructional cost (7.9% of LE raw cost) 1825 
Non-constructional cost (13.4% of ST raw cost) 1286 
Provisional sums & quantities (5% of raw cost) 1155 480 1042 
Contingencies & omissions (15% of raw cost) 3466 1440 3127 

29554 12803 25016 

Using assumed exchange rates: 
Engineer's probable cost is 
LE 51.0 million (Base date Aug. 1983) 
$ 25.0 million (Base date May 1984) 
C~rrency split (Civil Works) - Foreign LE 25.6 million 

- Local LE 25.4 million 
'This currency split is based on the estimated proportional costs of local 
labor, material and plant to the total cost. 

Using assumed inflation rates: 
Probable cost on 1st June 1984 is: 

- $25.0 million (civil) 
- $27.0 million (M ~ E) 
-LE30.0 million (civil) 

Equivalent $78.8 mi 11 ion 

And on 1st Janjuary 1987 
- $32.0 million (civil) 
- $34.0 million (M & E) 
-LE48.0 million (civil) 

Equivalent $108.9 million 

COST SUMMARY - CONTRACT NO. 23 
Zenein P.S. Complex 

Structure Cost, XIOOO 
Base date: Aug. 83 Aug. 83 May 84 

LE ST $ 
Screw pumping station 3262 2335 
Transformer building 185 33 
Delivery channel & feed sewer 292 109 
Site clearance 12 
Roads 32 
Other works 3 1 
Mechanical and electrical equi.plQent 2567 
Zenein P.S. Complex total raw cost ~37~8~6---~2~4~78=---- 2567 

Non-constructional cost (7.9% of LE raw cost) 299 
Non-constructional cost (13.4% of ST raw cost) 332 
Provisional sums & quantities (5% of raw costs) 189 124 123 
Contingencies & omissions (15% of raw cost) 568 372 385 

4842 3306 3080 

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

LE 10.4 million (Base dAte Aug. 1983) 
$ 3.1 million (Base dnte May 1984) 
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Currency split (civil works) - Foreign LE. 5.2 million 
- Local LE. 5.2 million 

This currency split is based on the estimated proportional CORts of local 
labor, material and plant to the total cost. 

Using assumed inflation rates: 
Probable cost on 1st June 1984 is: 

- $ 5.0 million (civil) 
- $ 3.2 million (M & E) 
- LE6.0 million (civil) 

Equivalent $13.7 million 

And on 1st July 1986 
- $ 6. 3 mi 11 ion (civil) 
- $ 3.9 million (M & E) 
- LE9.2 million (civil) 

Equivalent $18.4 million 
Giza Relief Sewerage 
Pipe lines: 
Diameter/ Total Depth Unit Raw 
Material length rate cost 
nun m m LE/m LE 

750 RC 133 4-6 850 113 050 
1200 RC 376 2-4 917 367 352 
1200 RC 226 4-6 1251 282 726 
2000 RC 965 4-6 2094 2 020 710 
2000 RC 2441 6-8 2968 7 244 888 
2000 RC 194 greater than 8 3155 612 070 

300 Dl 130 less than 2 98 12 740
 
300 Dl 40 4-6 448 17 920
 
500 Dl 469 less thl1n 2 227 106 463
 
500 Dl 696 2-4 422 293 712
 
700 Dl 550 2-4 650 357 500
 

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

RC: Reinforced Concrete 
Dl: Ductile Iron 
Manholes: 
Applicable Number of Depth Average Raw cost 
sewer manholes m unit rate LE 
diameter ,nun LE/manhole 

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

Total raw cost of manholes LE.340 111 
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Pipe Jacking: The total estimated length of pipes, of all sizes, to be jacked 
was 105m, at two different locations. 

The cost of pipe jacking included the cost of: 
- Excavation of jacking and reception pits.
 

Sheet piling and strutting
 
Pipe manufacturing and transport
 
Jacking of pipes
 
Dewatering
 

Total raw cost of pipe jacking LE.1 137 000 

Thus, 
Total raw cost of sewerage system 
(including minor items not shown above) LE. 13.26 million 
Non-constructional cost (15% of raw cost) LE. 1.99 million 
Provisional sums & quantities (5% of raw cost LE. 0.66 million 
Contigencies & omissions (20% of raw cost) ~L~E~.~2~.~6~5~m~i~1~1~i~o~n 

LE. 18.56 million 

Currency split	 - Foreign LE 9.28 million 
- Local LE 9.28 million 

This currency split is based on r:,e estimated proportional costs of local 
labor, material and plant to the total cost. 

Probable cost on 1st June 1984 is: 
- $ 8.3 million 
- LE 9.3 million 

Equivalent $16.6 million 

And on 1st July 1986 
- $ 10.7 million 
- LE13.8 million 

Equivalent $23.0 million 

And therefore, the probable cost of Contract No. 23 is: 
1st June 1984 $ 14.0 million (civil) 

$ 4.0 million (M & E) 
LE.16.0 million 

Equivalent $32.3 million 

1st July 1986 $ 17.0 million (civil)
 
$ 4.0 million (M & E)
 

LE.23.0 million (civil)
 
Equivalent $41.6 million 

~}
 
\
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III Operations and Maintenance of Core System Components 

Illustrative 0 & M costs of the major construction elements are summarized in 
the following tables. 'lhese costs, estimated by AMBIUC, are based on 
comparable US systems and adjusted to local labor conditions and costs. 

o & M costs for the culverts, collectors and laterals are expected to be 
minimal and therefore have not l::een included. 

Costs are shown in dollars, and escalated to the mid-date of the two five-year 
pericds using a 7.5% annual factor. 
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WASTE.WATE.R T~ P~"'I'S 

AVEl\AGE ANrs"'llAL OPEl'NI'ICNS 100) MAINTENANCE 

co.sTS 

ABU RAWASH 

- Operations La1:x:>r Cost 

- ~aintenance Labor Cost 

- Pa.-Jer Cost 

- Chemical Cost 

- Material and Supply Cost 

- Total Costs 

ZENEnJ 

- Cperations La1:x:>r Cost 

- t-laintenance Labor Cost 

- Pewer Cost 

- Chemical Cost 

- ~aterial and Supply Cost 

- Total Costs 

Fll<ST FIVE SE'.CCtID FIVE 

YEARS ~ 

$178,000 $331,000 

112,000 266,000 

1,063,000 2,329,000 

587,000 1,285,000 

2,367,000 4,835,000 

$4,307,000 9,245,000 

$281,000 $404,000 

235,000 421,000 

831,000 1,193,000 

495,000 711,000 

1,112,000 1,607,000 

$2,954,000 4,336,000 
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SEWE1'. PUMP SI'ATIONS
 

AVEE<AGE ANNUAL OP~TlCES ~"D MArnTmANCE
 

CCSTS
 

FIRSI' FIVE SI£CCND FIVE 

YEAFS YEAFIS 

El'JfAEA 

- Operations and Maintenance $13,000 $19,000 

1.a}:x)r Costs 

- PaNer Cost 63,000 94,000 

- Material and Supply Costs 63,000 94,000 

- Total Costs $139,000 207,000 

Boulac 

- Operations and lvlaintenance $24,000 $36,000 

Labor Costs 

- Power Cost 119,000 178,000 

- ~aterial and Supply Costs 119,000 178,000 

- Total Costs $262,000 392,000 
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SEWEr<. PU-JP STATICNS
 

A\lEW\GE ~UAL OPERATICNS AND MAlN.l'ENAt'JCE
 

COSTS
 

FIBSI' FIVE SECQID FIVE 

YE'.ABS YEMS 

5. MUHEIT 

- Operatiens and Maintenance $24,000 $37,000 

Labor Costs 

- Paver Cost 122,000 186,000 

- Material and Supply Costs 122,000 186,000 

- Total Costs $268,000 409,000 

ZENEIN 

- Cperatiens am Maintenance $28,000 $41,000 

Labor Costs 

- Paver Cost 140,000 206,000 

- lwlaterial and Supply Costs 140,000 206,000 

- 'Iotal Costs $308,000 453,000 

! 
{'I 'J 
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SEWEI<. PlMP STATICNS
 

A~E .ANNUAL OPEFATICNS AND MAINTENANCE
 

COSTS
 

F:rnsT FIVE SECCND E'IVE 

YEAFS YEAF.S 

~JIDS 

- cperations and Maintenance $20,000 $30,000 

labor Costs 

- Paver Cost 99,000 148,000 

- Material and Supply Costs 99,000 148,000 

- Total Costs $218,000 326,000 

zmEIN 

- Cperations and Maintenance $40,000 $59,000 

labor Costs 

- Paver Cost 199,000 296,000 

- Material and Supply Costs 199,000 296,000 

- Total Costs $438,000 651,000 
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SE.WE1' Ptl-1P STATlOOS 

AVEFIAGE ~lW.. 

ABU 1'AWASH 

- Cperations and Maintenance 

labor Costs 

- Pa.oIer Cost 

- Material and Supply Costs 

- 'Ibta1 Costs 

OPEFJ\TICNS AND .MA:lli~ 

COSTS 

FI1'ST FIVE SECCND FIVE 

YEAFS YEMS 

$40,000 $59,000 

199,000 296,000 

199,000 296,000 

$218,000 651,000 
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IV Construction Schedule based on various funding alternatives 

General: 

Various funding options discussed in Section 9 are shown in the 

following illustrative obligation and construction schedules. All 

figures assume a FY 1984 $150 million obligation whiCh is additive 

to proposed 1985 levels. 

Figures show actual anticipated construction Periods. Start 

times allow for the necessary lead time for advertizing and award of 

constructon packages. All assume that basic core design will be 

completed in Dec. 1984 with Abu !<awash and. lateral design activities 

continuing until 1986. No allowance has been made for inflation 

except for alternative lc. 



-28-

YEAR
 

I tens 

Culverts 

Major Pumping Stations 

Giza Relief 

NW System 

Abu Rawash Primary 

Abu Rawash Secondary 

NW Laterals 

Pyramid Collectors 

Pyramid Laterals 

Hook-ups 

Managemen~Training 

Construction Supervision 

Total Cost	 ($ Million) 

85 

165 

110 

42 

137 

33 

86 

60 

60 

75 

55 

I 

87 

40 

20 

18 

88 89 90 91 92 

.. 

. 

487 250 78 
. 

Note: (a)	 Estimates l:asErl on awarding oontracts as design canp1etm arrl 
assurres funds available> 

(b) All construction complete by end of 1989 \\i.th first rouseln1d Alternative lahoJkups in	 late 1987 . "Front Em Furrli.n:J" 
Maximum Sclmule 

--.
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I terns 

Culverts 

!'lajor Pumping Stations 

Giza Relief 

NW System 

Abu Rawash Primary 

Abu Rawdsh Secondary 

NW Laterals 

Pyramid Collectors 

Pyramid Laterals 

Hook-ups 

Managemen~Train1ng 

Construction Supervision 

Total Cost ($ Millioo)
 

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

85 86 87 88 89 90 91 92 

165 

110 
\ 

42 

137 

60 

3 37 

75 

60 

8 47 

20 

18 

~3 

350 200 200 65 

(b)	 All construction cnnpl.ete by erXl of 1991 with first muserold
 
hc:okups in early 1988
 Alternative lb 

"Front Em Funding" 
$200 nVyr. obligatioo Rate 
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I 
I terns 88 89 

165 

38 72 

42 

40 97 

60 

40 

60 

3 

5 28 

90 

Culverts 

Major Pumping Stations 

Giza Relief 

trw System 

Abu Rawash Primary 

Abu Rewash Secondary 

NY Laterals 

Pyramid Collectors 

8785 86 

75 
i.

Pyramid Laterala 

20Hook-ups 

5Managemen~Training 

Construction Supervision 

250 100 100 100 100 100Total Cost ($ ~~on) 

(inflation est.l 6 45 3113 

91 92 

J 

55 

10 

65 

40 

Notes: (al Scredule basErl on inflation costs being fundErl in addition to 
basic $100 million 

(b) First lx:>use ooImections in 1990 with consb:ucti.on cx:nplete 
in 1994 

(c) Inflation figures keyed to oonstruction awards, basErl on 10% 
per year rate arrl :-~ludes oonsb:uction supervision 
extensions. 

Altemative 1c 
"Front Em E'UIrli.ng" 

$100 m/yr. Obligation Rate 
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I terns 

Culverts 

l-!ajor Pumping Stations 

Giza Relief 

trw System 

Abu Rawash Primary 

Abu Rsw3sh Secocdary 

NW Laterals 

Pyramid Collectors 
I 

Pyramid Laterals 
I 

Hook-nps 

Managemen~Train1ng 

Construction Supervision 

Tota1	 Cost ($ Million) 

85 

45 
30 

20 

37 

9 

141 

I	 86 

I	 33 

25 

11 

25 

15 

15
 

20
 

15
 

6 

87 88 

33 33 

25 30 

11 

25 

25 

15 

25 

20 

10 

15 15 

20 

15 

8 

6 

20 

15 

4 

6 

6 6 

198190	 .165 

89 90 91 92 

21 

25 

15 

. 

"15 

15 

10 

8 

6 

6 

. 
..,121 

Notes: (a)	 Fund~ rec.J1. ired based on 25% advarx:ej'rrobilization with 
prqx>rtionate draw::bW"lover ronstroction period with an 
a110wmce for retainage. 

I Alternative	 2 
(b) Constroction sChedule is equivalent to alternative la	 Multiple Year COnstruction 

Fl1rXlin3 
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Items 

Culverts 

Major PuI:4ping Stations 

Giza Relief 

l-lW System 

Abu Rawash Primary 

Abu Rawash Secondary 

NW Laterals 

Pyramid Col1ectors 

Pyramid Latera1s 

Hook-ups 

Managemen~Training 

Construction Supervision 

Tota1 Cost ($ Million) 

85 86 

95 75 

110 

42 

93 44 

60 

21 

15 

350 200 

. I	 ;
Notes: (a) Construction of A1:u Rawash controlled By 

(b) Construction of laterals phased to coi.rx:ide with ava:Uable discha1:ge poir.t in new systan 
(e)	 Construction service est. to cost $5.0 million in FY 85 aJrl 7.0 million 

annually thereafter. AIternative 3 
(d)	 Construction showin:] furrling over 2 years l:ased on '~ldditive" cOnsb;uction 

IIAdditive Itan" co~pt. ~oach 
(e) First hoose connections in 1988 with construction a:mp1ete in 1990 

9291908987 88 

\ 

: 

- 40 
e. 

39 
. 

75 

30 25
 

12
 8
 

18
 

4
 14 

.200 65 

i Idesig n sct.c2ilule 



Annex H 

Use of the Joint lbusim Project to Provide lbuse Connections for 

The Cairo Wastewater II Project 

In order to ensure that collector sewers and other components of the 

Cairo Wastewater Project are fully utilized as soon as possible it 

will be necessary to provide house connections. This will be a 

difficult task because many of the "informal rousing" areas have 

narrow streets and high population densities. The record of 

Cairo/GOSD in providing sewer service in such areas has not teen 

good. Cne means to assure that households are connected to the 

collection system in a timely and efficient manner would be to 

utilize the Joint HJusing Project Agency (JHP) to implement the 

necessary house connection program. The JHP is, like C/GJSD, a part 

of the Ninistry of Housing, currently implementing a program of 

comprehensive urban upgrading in six informal nousing areas of 

Helwan. '!his h'ork is funded by AID Grant 263-0066, HJusill3 and 

CoImnuni ty upgrading for Low Income Ei:3YPtians. A major comFOnent of 

the JHPl s urban upgradiIl3 program is the provision of water and 

sewer house connections in these areas. 

Use of the JHP, rather than reliance on Cairo/GOSD, takes advantage 

of the special expertise which the JHP has developed in dealing with 

informal, low inccme ccrrmunities. The JHP has developed a procedure 

for area upgrading outlined telow. They have also invested heavily 

in the training of their staff and the development of improved 

contracting procedures. 
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Stage li Initial Contact and Planning 

A social services team from the Jill' contacts area residents, 

community groups and community leaders to explain the upgrading 

program. 'l'he Jill' then contracts for an urban plan of the comnunity, 

specifying the needed infrastructure (wate:r, sewers, power, roads) 

and public facilities (schools, clinics, community centers) and 

discusses the plan witn area residents prior to approval by Cairo 

Governorate. 

Stage 2i . Engineering Design, Coamunity Organization and Credit 

Program Initiation 

Based on the approved plan, JdP contracts for infrastructure design 

and construction supervision services from a local engineering 

firm. At the same time, JdP initiates its Home Improvenent !Dan 

Program (HILP) along with the Credit Foncier Egyptien (CFE Bank) • 

rnis credit program is used by area residents to amortize the cost 

of both home improvements and water/sewer connection charges as 

tneir needs develop. The HILP is tne core of tne JdP's cost 

recovery program. JHP's social services team concentrates on 
helping co~nunity groups organize solid waste collection, cesspit 

emptying services, healtn and educational programs. 

Stage 3i Infrascructure and Facilities Construction 

Once the designs are complete tne JdP tenders for local, private 

contractors to construct the infrastructure networks and public 
facilities. Construction of water and sewer lines (including house 

connections) as well as road works is let as a single construction 

package for tne entire area supervised by tne local design 

engineer. Schools and other puolic facilities are let as seParate 



- 3 

contracts. Upon completion of the works the systems are turned over 

to Cairo/GOSD (sewers), GCGCW5 (water) and the district government 

(roads) for operation and maintenance. Area residents are billed 

for a one-time "special assessment" based on JBP' s costs and 

resident's abilities to pay as indicated in planning studies and 

JHP's social services team surveys. '!hese charges can be amortized 

using HILP credit. 

Expansion of the JHP I s urban upgrading program to the areas served 

by the Cairo wastewater project is a logical extension of the JEP 

program. '!he JHP has indicated a strong desire to expand their 

program. E\mds from the Cairo Wastewater Project reserved for rouse 

connections could be used to finance the JBP implemented sewer 

construction on a fixed anount or fixed percentage reimbursement 

basis. 

Use of the JHP has addi tiona1 advantages. Sewer improvements could 

be linked to solid waste collection efforts and local health 

education programs run by the JHP as part of its canprehensive 

program. A working credit program has already been developed to 

recover costs. JHP is familiar with AID procedures and the use of 

reimbursement agreements. t1Jst importantly, the JHP is an 

insti tution whose primary purpose is to improve lCM incane urban 

areas, and sewage system improvenents have been at the core of their 

Helwan program since 1980. 

0058A 



ANNEX I 

5C (2) PitOJ1=CT CELC}~LIST 

Liztea belo~ are st~tutory . 
criteria applicnole to projects. 
This s~ction is divided into two 
parts. part·h. includes criteria 
applic~ble to all p~ojects. Part 
B. Applies to projcct5 funded 
fro~ ;,p~cific sources only: B.l. 
applies to all projects funded 
wi th Develc.p;i1ent Assistance 
FunDS, B.2. ~pplies to projects 
funded i;itb Development 
hssistance loans, and B.3. 
upp2ics to projects funaed from 
ESP. 

CPCSS ·r.::rE?2HCES:	 ! S ,COD1,Tr,Y 
CliEC}~LJ: ST IT? 
TO DJ..'I'E? TIhS 

YesST)..FD;'.RD I 7::1~ 

CSEC:':L! ST =E~t~ 

Yes 
TE1 S ?ROJECT: . 

.. .---' , ..,., . 

1.	 FY 1981 )~~~ro7)r5.ctiQn j..::::t 
~"""~'--- '--

C' ~ C ~ 7.'" ~ '0:' ~ ~ C	 :.. .. • ). •v- • - __ .• , .1' ••• _ ••	 ",-,.., 'I 

Sec. "6::<'l(b}. 

(a) De~criD~ ho~ 

autho:i~in9 cnc ~P?ro-


D 1"'·'~'c"'t:.'- ,oJ _ CO·:"-1-i~4·PC.~_ '- of;,) _
.... c 4.1 .... __ 0::I~UI (a) Fornal congressional 
S~nat0 cnc EOu~c h~ve Notification (an 
been or ~ill be notified will be sul:rni.tted 

........ . ...
concernlng proJec_:~~le 

(b) is assistance ~ithin 

(Operational year Sucget) (b) Yes 
ctiuntry or international 
orctlni::ation ulloc2tion 
reported to Congress (or 
not lnore than $1 million 
over th~t amount)? 

02 .	 rAJ.. Sec. 611 (a ) (1 ) . Pr i or
 
to obIlg~tlon In excess
 
of $100,00, ~il1 there be
 

'1 \ 
' 1 
\ ' \, ' 
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(a) engineering, finan
cial or other plans 
necessary to carry out 
the assistance and (b) a 
reasonably firm estimate 
of tbe cost to the O.S. 

(a) 

(b) 

Yes 

Yes 

of the assistance? 

3. F'~ Sec. 6ll(a)(2). If 
further leglslatlve 
action i~ r~suired within 
recipient country, \ow'hat 
is basis for reasonable 

None 
Required 

ehpectation that such 
action will be completed 
in tilne to permi t or der 1~' 
accomplishment of ,urpose 
of the assistance? 

4 • FJ.J.. ~ e c, e; 11 (b): FY 1~ B2 
hDPrOD~iatlon Act Sec. 
501. . 1 i i c: \.,l c t e! 0 r Yes 
water-related land 
r c so,u r c ~ cons.t.r.u ct i cn','" .~. ". a

lIas proj~ct met the-- . ~ 

stana~rds ana criteria as 
set forth in the 
Principles ana Standards 
for Planning ~ater and 
R~lated Land ~esourccs, 

dated october 25, 19737 
(See AID Eandbook 3 for 
n e~ 9ui·aeli nes. ) 

5 .. F}~" sec. 611 (e ,. If 
project is capital 
assistance (e.g., 
construction), and all 
u.s. assistance for it 

Yes 

will exceed $1 million, 
has Mission Director 
certified ana Regional 
Assistant Ad~inistrutor 

taken into consideration 
the country's capability 
effectively to maintain 
and 'utilize the project? 
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(;.	 FM Sec. 209. Is project 
suscep~ible to execution 
as purt of regional or 
multilateral project? If 
so, why is project not ~o 

executed? !nforlll(:ltion 
and conclusion whether 
a~sistance will encour~ge 

regional developpent 
programs.· 

7.	 F~. Sec. 601(p.). 
Information ~nd 
conclusions whether 
proj~ct yill encour~~e 
efforts of the co~ntry 

to: ·(a) incr'?z::se th~ 

fJo~ of internatiD~al 

.tOr c c3 e ; (b) f os t e r p.r i vat e 
initiative end 
~c~~et~ticr.; ~nc (c) 
enc~ur2::C: ct·\,el.c?iolE:n: anc 
use of cDo?er~tive$, c:nd 
cfE:c3i t unicns I end ... _ .• .	 ---.-- ..
scvinas ana loan 

~ 

~r,soc:ic.tionsi {a) 
oiscourb~~ rnonoDol~s~ic 

practices; {e) improve 
technical efficiency of 
industry, a~'!:·icult.u:12 anc 
C C iT'Ll,1 e r ce; Co nd (f) 
st:en9th~n :re~ Jcbor 
unions. 

8.	 F~h Sec. 601rb).
 
!nforil,ation and
 
conclu~ions on how
 
project will encourage
 
·u.s. private trade and 
investment abroad and 
encourage private u.s. 
participation in foreign 
assistanc~ programs 
(includinS use of private 
trcce channels and the 
'sE'rvices of u.s. private 
enterprise). 

1-3 

No 

Project will not inq:>act 
significantly on items 
a through f 

Project :fuOOs will have 
major i.rcpact on us trade 
arrl lllvestments abroad 
through procureroont of 
us source and origin gCXX1s 
and services proviaed by 
US private sector firms 
and suppliers. 

d\ 
\ t i, '\. 

\' \. " 
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9 •	 r 1\.1-. Sec. 61" (h), 636 ( h ) : 
¥y 1982 Appronriation 
Act S~c. 507. DescrIbe 
steps taken to assure 
that, to the oaximum 
extent possible, the 
country is contributing 
local currencies to meet 
the cost of contractual 
and other services, and 
foreign currencies o\lned 
by the u.s. arc utilized 
iF lieu of dollars. 

10.	 FJlJ.. Sec. 612 (d). Does 
the U. s. 0 \om ex c ess. 

.foreisn ~urrency of the 
co~ntry ana, if so, ~hat 

nrr~nge~ents have been 
made for its release: 

11.	 F~h SGC. fOl{e). Will 
. thc proJect. utllize . 
competitiv!:: s.e..l~ction .. 
proceciurcz for the--' - . 
awnraing of contracts, 
except where applicable 
procurement rules allow 
otherwise? 

12.	 FY 1982 ~porooriation Act 
's c c. ,,2 1. . . 1 ( ass 1 s t. a nee 
is for the production of 
any commodity for e~port, 

is the co~"oaity likely 
to be in surplus on world 
markets at the time the 
resulting productive 
capacity becomes 
operative, nnd is such 
assistance lir.ely to 
cause sunstnntial injury 
to u.s. producers of the 
s~me, similar or 
competing commodity? 

13.	 F]"~ l1a(c) and Ie). 
Does the proJect comply 
with the criv~ronmentai 
procedures set forth in 
AID Regulation 161 Does 

Egypt is contributing 
local. currerx::y toward 
the project esti.rlates 
at apprOXimately 1/3 
of the costs. 

Egypt is no longer an 
excess currency area. 

Yes 

N/A 

Yes 
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the project or program 
take into consideration 
the prc~lem of the des
truction of tropical 
forests? 

14.	 fAA 121 (d). If a Sahel 
proj~ct, has a'determina
tion been made that the 
hest government has an 
adequate s;stem for 
accounting for llno 
controlling receipt ~nd 

.e:-:?enai t ureo f pro j e c t 
funds (dol1ars or local 
currency generated 
th~refrom)? 

..1.	 !'.: .~, t ]-E'_~'~.:: ~: )..~!: 5~ t:: n c c:
 
P:c-)t:-::t C:)O~e:ia
__ J.'	 _ 

" : 

~. ri~;" S'=C. )02(b-r;-)11'," 
, ," ~I 1 ( . ) ""' , en t t 0__ ~,	 _l:_ c.. L ~ 

-""""l'Ch c;-'c-:o,';l."-J."_~~.. '01.. 
0 

_'1 (a)'•• J •• 

effe=tively involve the 
poor in develo?m~n~, by 
exten6!ns ~cce~~ to 
econo~y at lD:al le~el, 

incre2s:ng l~~c~-i~~en
sive production ana the 
use of appropriate 
t(:Ch,lOlogy, oS?:cdcing 
investment out from 
cities to small to~ns and 
rural areas,"and insuring 
~ide participation of the 
poor in the benefits of 
oevelop~ent on a sus
tained basis, using the 
appropriate U.S. insti 
tutions; (b) help cievelop 
cooper~tives, especially 
by t~chnical assistance, 
to a~si~t rural ana urban 
poor to help themselves 
to~~rd better li~e, and 

I-S 

N/A 

N/A 

(a) N/A 

(b)N/A 
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.... 
b • F ~..1-. S~ c . ) 0 3, 1 0 3 ~. , 
1 (l ~ ,1 (.l ~l, 1 Cl6 • Doe s th e 
pro1eCt fit t~e cr~tcria 
for·tbc tl·:ne c>f funcs · ...f	 . 
(f~nctjonal account) 
bei fig l.:~.i:'~? 

c. rA]" S~C.	 )07. If. 
•	 _" ..... _.. e. a 

en.pL25~S on ·~5e c:...:..::pprc-. 
priate t~chnolosy 

(rel~tively zrnall~!, 

cost-saving,	 lc~or-usins 

tcchnolocics	 that a:e 
geneiall)! r.lOst cI:'prc·
pr)?te fo: the sM~11 
_C_'il~--rns I s-~l'_	 .,."t...iri.J_ •• _ •• _ ~"~;~e~~~s ,"I~ 

ana si7Ia!l incor.lE:s 0:: the 
poor)? 0 

d. 'fA~ Sec. 110(a). Will 
the recipient country 
provide at least 25~ of 
the costs of the prosrarnl 
project, or activitiy 
with respect to ~hich the 
assi~tancc i~ to be 

"	 furnished (or is the 
latter cost-sharing 
requirement being ~aived 

for a Cre)ativelv least .	 
developed- country)? 

.. j 

0' 

I.' . .' 

I-6 

(c) N~ 

(d) Nl~ 

(e) N/A 

Yes 

NLA 

N/1\ 

) 
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.	 , 
'0 

-'!1
0' 

e. FJJ\ Sec. 110 fbl. " 
Hi11grnnt cCJpital 
assistance be disbursed N/A
for project over mo.re • 
than 3 years? If so; bas 
justification s~ti~
factory to Congr~s~ been 
made, and efforts for 
other :inancing, or is 

.'	 the recipient country
 
-relatively least
 
aevelop&c'? (H.O. 1232.1
 
defined a ca?it~l project
 
as -the construction,
 

.' e>:pan~ion, eguipping or' 
. .Ell teration of i:; phJ's'i cal 
f~cility or facilitien 
fincnced by ~!D dollar 
r.ssist~nce of not le~s 

th~n SlOO,OOO, inclucing 
relate~ a~viso!y, 

rn!n~gcrial i:;nc ~r~inin9 

s~rviccs, enc no~ uneer-. . .. ta);c:n aZ) 'part -O~··~_-:.. ..• 
proj~ct of n predom
inantly t~chnical 

assistc.nce character.-

I. r~~ S~co 122(b). D~es N/A
the ac~ivity Slve 
reason~ble ?rO~iEe of 
~ontributing to the 
developrn~nt o~ economic 
re~ourccs, 0: to the 
incre~se of productive 
c~pacities and ~elf-sus
taining economic g!o~th? 

9. ·FJ..h Sec. 2Bl(bl. 
Describe extent to which N/A 
program tecogni~es the 
p~rticular needs, 
desires, ana capucities 
of the people of the 
count.:y: utili:es the 
country's intellectual 
resources to encourage 

,, 

, ., 
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. 
: 

institutional development; ff 

bnd supports civil 
~duc~tion and training in' 
skills r~guircd for • 
effective p~rticipation in 
governmentlll processes 
cnential to self-govermnent. 

. 2. Devc]onment ~ss5stance 
£riter"in (l,CJ~ns Ordyl. 

Proiect 
' 

'.' 

, , 

a .... F:J.. Sec. 122 (b). . 
! nfor Inat ion and con c1 tl Sion 
on cap~city cf the country 
to repay the loan, at a 
rei::SDl1i:blr: rete (If interer.t. 

N/A 

f • 
b: Xl.).: ~ec. 620(c). If 

r.ssis:~~=~ is ic: ~n~ 

pro~uct~ve ent~ro:ise ~hich 
, • ~ i" r- ,. -':,0" £:: .,; .. ~ 0 c::n _ _ _ ... ~hl:- ... ~ • '- L.i • ~ • 

N/A 

e~~... ~r~p~~~~ ~~ +h~p~ ~n
~.' - •• -_ .. ---, .- ~f _ .. _ ... 

,:,o!c:~r.,ent b·...-':lH~ r!-'ci'rii"~:1t 
- • -- ~. • Jcounlrv to o:event e~port... . 

to t:le D.S. of more than 
20~ (If tlll1. cnter?:ise's 
annual pruduction during 
the life of the loan: 

",r' 

c. JSDCJ. of 19B1, S~c. 724 
(C) and (d). I:: for 
N:i car c.:;;~a I 'Does th~ lean 
c9r~em~nt require that the 
funds be used to the 
rne~irnurn extent possible for 
the private sector: Does 
the project provide for 
monitoring under fAA Sec. 
624(9)7 

N/A 

3. Economic Support 
Proj~c: C!lt~ria, 

Fund 

a. FJ.J.. Sec. 531(a}. "iill 
this ansistance prcmote 
e co 11 0 mi cor. pol i tic c; ~, 

. .' 

Yes 
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stabili ~y?' To the extent: 
Policyduectiooshave

po~sible, do~n it reflect: 
been	 incl\Xled to thethe	 policy directions of extent possible.FAA.	 section 1021 

.
 
b.	 FA~ Sec. 531(c). Will---....- ----	 NoaSS1.3tallce llnder this
 

ch~ptet be used for
 
military, or pnrumilitary

activities?
 

c.	 FAh ~ec. 53~. Hill ESP 
funds bc-Usea to finance No 

the co~~truction of the 
operation or maintenance 
of, or the supplying of' 
fuel for, a nuclear 
fhCiJity? If so, hac the 

_	 Presioent certified that
 
such use of funds is
 
indisFen£'~ble to
 
lIof/prolifer.ation
 
objectives?
 

d.	 FAJ~ Sp. r,. (i 09 •. -rr ~_..:....:. 

COi~j:Jodlties il:e to be 
grunted so that zale 
procec.:c3s \-.'i) 1 accrue to 
the recipient country, 
have Specinl Account 
(counterp~rt) 

err~ngern~nts been rnade? 



ANNEX J 
AID IOZO-za 11-7ZI PROJECT DESIGN SUMMARY life of Project: 

LOGICAL FRAMEWORK From FY J 985 to FY...l.9.9L 
Tot.1 U.S. Funding 5700 mi J 1 ; en 

PtoJKt Totl. III NumOK. Cairo Sewerage II (26~-0173) _ 
D.uPrePirld: Ally, '984 

IMPORTANT ASSUMPTIONSNARRATI'JE SUMMARY OBJEcrr.:ELY VERIFIABLE INDICATORS MEANS OF VERIFICATION 

MCisures 01 GOoiI AA;hisvement: Assumptions for .chi.wing pi t.rlllts: 
..nich this project contnbutes: 

Progr.m 01 Secto.- Goal: Th. bro.der objKtiv. to 

That reduction in sewage1.	 Ministry of Health records 
flcxxling will iJrprOl1e the 

1. Reduction of enteric diseasesI!I;:lrove living conditions l health, 
transit, a~stt~tic) for the 

public health enviravnent,2. Visual inspection 
fran the human envirOl'llli:!nt 
2. Elimination of raM se'Neragepopulation on the \-;est Bank of Cairo 

rE!lDVe obstacles to transit, 
and better the aesthetic 
ccooitions on the West Bank 
of cairo 

c"nditions that w~1 indiQte purpose tns been Assum.. ,.ons for .chieving PurllOM: 
ichieved: End of project autos. 

1. System elanents have been1.	 C/cn3D records of flocxiing incident: 
pr.q;erly designed 

1. Elimination of flocxiing of sewag!II;lrove, expa.'1d aI.J. assure the proper 
related to surc.harging of a) therrar.agarent of the wastewater collection 2. P.pplications to C/GED for na.r
collection system and b) householdand treatlrent system on the West Bank 2. Constructial is undertaken 

of Cairo 
household co:-mections

vaults according to design
3. TreatJrent records at wastewater2. Effluent discharged into drains 

3. Long-term ~triate ccntractfacilitiestreated to secondary level 
for operatialS, maintenance and 

4. C/G:SD records am alployee3. Conduits, plIllp stations and training is p~ly designed 
treatJrent plants on the West Bank performance as detennined by field am iIrplemented 
~ate as designed inspection 

Assumptions for achieving outputs:...;nitude of Outputs:Outputs: 
1. Coq;leration and SUfPDrt of CX>/. 1. C/~D rec'.:lrds of system flew level 
G:SD 

1. l:iystem carries flew of 480,OuO1. Capacity of the West Bank sewage 
crrrl by 1990collection system is increased 2. C/<n5D records of 1JoUseh::>lds served 2. Consultants, ccntractors, eN) and2. RCCeSS to collection system l-y sys tern and new connections2. HouseholJs have access to the SYStem t:/GED perform their roles sat1.sfac

t.'J.rou:Jh lateral collecb.on neo.ork 
provided to 8,000,000 residents 

torily3. TreatJrent plant recordsby 2020 
-'. Funds, materials, equipnent and3. Cancined output of tr~ted 4. Field inspection of system eatp:n3. Zenein ana }1m Ra..'aSh Treatment manpc:lW'er are prOl1ided in a t.i.Jrely


Plants function at secondary t:reatment
 
effluent 770,000 c::m:1 by 1990 ents ana C/GED records manner4. C/GCSD sta!:f nurDe..>:"s and per

level 4. C/G:SD alployees are available 
and willing to participate in train

5'. Interim perfonnance evaluationsformance sufficient to operate, 
Inalntain and rranage the West Bank4. t:/cn3D e:-plO'.!ees cperatin],maintain. " .• ~--

anpuu: ,.~~",~"':l -~- AssumPtions for proyidlng inputs:Im~inentitlOn T'!"iel IType Itld Qlantity) 

1. OJnstruetl.on services lXlnditialS Precedent are netUSAID - GJE Project AgrearentsllSAID: $700 Million 
2.	 Technical services 

GJE: S49S Millial Bids are within estimated costsGCE BlXlgets
J.	 ~~terials
 

FX and IE are available
4. Equiprent 

5. Training 

6. Cperations services 

__________________ • • __ -0 



ANNEX K
 

Date: 

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

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

To: NE/PD/Egypt 

I have reviewed the Project Paper for the subject proposed 
project and the Environmental Assessment prepared in 1982 for 
Project 263-0091 and covering the activities proposed for 
inclusion in Project No. 263-0173 and I concur with the 
recommendation in that a "Negative Declaration" be given. 
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Waiver of Competition to permi t ameriiment of contract wi th AMBRIC to 

pocovide construction engineering, supervis~on and management services. 

Problem: To approve non-competitive amendment of contract between 

AMBRIC and the Cairo Wastewater Organization to procure construction 

engineering, supervision and management services for the Cairo Sewerage 

II Project activities on the East and West Banks. 

Discussion: AMBF.IC, a consortium of British and American firms, is 

currently providing design and construction management services for 

expansion of the sewerage system on the Fast and West Banks of the Nile 

under the Cairo Sewerage Project (AID Project No. 263-0091). The 

design services contract was first entered into in April 1979 and has 

been amended fourteen times since. 

Because the design services have been financed by both the American and 

British gover~~ents, no waiver of US nationality rules has ceen 

required: the British government has financed, on a cost-reimbursement 

basis, the services provided by the t\',() Bri tish firms which form a pat't 

of ANBFJ:C - Binnie and Partners and John Taylor and Sons 

(Taylor-Binnie), and the U.S., through AID, has financed the services 

of the two US components - Camp Dresser and McKee (CI:M) and Black and 

Veatch International (BVI). The US and Great Britain have financed the 

overhead cost of the consortium in proportion to the US and British 

services, respectively, provided by AMElUC. To date, major designs 

have been developed by AMBlUC for the central and branch tunnels on the 

Fast and West Bank oollection and culvert systems and the main 

\
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collector and conduit ~stems under P~ject 263-0091. Constluction of 

a portion of this work is currently underway on both banks with 

projects being independently funded by USAlD and the U.K. All, 

however, have retained AMBfUC as the construction manager/supervisor. 

Additional construction of collection and conduit systems designed by 

AMBRIC under the 0091 project on the West Bank planned for funding by 

AID under the Cairo Sewerage II P~ject is also proposed by the Mission 

for construction management and supervision by N-1BRIC. 

Construction supervision by the designer is standard in the American as 

well as international development fields. '!his approach is based, in 

Part, on the fact that the designer has a legal responsibility for the 

adequacy of his work. In order to undertake this he must play an 

integral role during the construction process to assure that work is 

accomplished as specified and that required changes and modifications 

are compatible with the initial design effort. '!he alternative of 

shifting to a new construction supervision team would result in either 

absolving AMBRlC of their design responsibility or in duplicating 

supervision services with another consultant while AMBRIC still played 

a role adequate to assure satisfactory construction in accordance with 

their design. '!he first approach would require a costly and complete 

review of all of AMEFJ:C· s design work by their replacement, while the 

second would result in a duplication of staff at the site. Both 

approaches would be much more costly, cause delays, and would be more 

troublesome for both CWO and USAlD to manage. '!he GOE and the Mission 

have teen pleased with the quality of AMBRIC·s work to date and for 

this reason alone would be reluctant to change consultants to this time. 

\~\
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The continuity need between the design and construction stages was 

clearly recognized and provided for in the l<equest for Technical 

ProFOsals in 1978. The SCope of Work of the RFP includes management 

ot deSIgn constl"Uction for all of Greater Cairo. '!he Scope of Work 

in the fIE'P is incorporated in AMBRIC I S initial contract signed in 

1979. :toth clearly defined a joint design-construction management 

phase as well as other phases related to studies, rehabilitation and 

training. '!he construction phase was also clearly established to be 

one of construction management rather than a lessor construction 

supervision role. 

lbwever, the scope of services noted in the RFP and AMBIUC IS initial 

contract is not identical to the sccpe of services advertised in the 

CBD prior to prequalification in 1978. '!he CBD notice, \'Jhich was 

prepared prior to the decision to jointly finance the project with 

Great Britain, contemplated construction supervision as a relatively 

minor p?rt of' the services to be performed ("l. Recommendations for 

the repair and rehabilitation of essential parts of existing 

sewerage system ..• 2. Training in operations and maintenance to 

maximize the utilization of the existing system. 3. Arialyze and 

evaluate the proFOsed expansion of the system. and prepare and 

compare feasible alternative solutions for this expansion work. 

4. Pr~paration of final engineering designs, cost estimates, and 

contract documents for the approved e>q;ansion plan developed: and 

related construction supervision. ") The RFP notes the eXp311sion of 

the scope of services to be provided from that included in the CBD 

notice: " .•• the preParation of detailed designs and contract 

dcx::uments for first stage construction are now anitted from the 

S~VICES and will be provided Qy uthers. Overall managment of 

design construction has been added. Furthermore, •.• all of Greater 

Cairo (excluding Helwan) is na.v included in the ProJECT. II It is 

clear that the CEO notice did not clearly give potential bidders 
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notification as to the total magnitude of the costs or the timing to 

implement the program. Previous amendments have increased the 

original AMBRIC contract from $5,326,000 to approximately 

$23,583,000; additional increments under the 0091 project will 

increase the contract to approximate]" $35,300,000. '!he additional 

services to be provided urrler the Cairo Sewerage II Project \'tOuld 

increase the contract by an additional 33 million dollars or so. 

'Iherefore, because of doubt that fi.rms responding to the notice of 

March 29, 1978 were or could reasonably have teen expected to be 

aware of the full range of services nanr contemplated, a waiver to 

permi t non-canpetitive amendment of the AMBRIC contract is l:eing 

requested. 

l\ecommendation: Competition in the procurement of services may be 

waived and a single-source negotiated procurement authorized by the 

Administrator if the value of the procurement exceeds $500,000, when 

the Grantee desires to utilize a contractor previously engaged in 

the project for follow-on work and the contractor clearly has 

spec:ial capability by virtue of previous experience in the work but 

the Grantee did not advise all ccmpeting firms that a foUanr-on 

contract might result. It is recommerrled that you permit a waiver 

of competition in the procurement of construction engineering, 

supervision and management services from JI1.lBlUC. 

No waiver of the US and Egyptian nationality rules need be made, 

since the US will continue to finance, on a cost reimbursement 

}:;asis, only the services of the two US components of Al-IBRIC, and a 

percentage of the consortium's overhead representating the US firms' 

percentage of ownership. 

ID#009SA 


