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Glossary of Abbreviations

AGOSD - Alexandria General Organization for Sanitary Drainage
AID - Agency for International Development
BEC/AYC - Boyle Engineering Corporation
and Arthur Young & Campany
BCDR - Basis of Design Report
CBD - Cammerce Business Daily
CDM - Camp, Dresser and McKee
CFR - Code of Federal Regulations
CcP - Condition Precedent '
CPM - Critical Path Method
EIS - Environmental Impact Statement
FIDIC - Federation Internationale des Ingenieurs Conseils
FSN - Foreign Service National
FY - Fiscal Year
GOE - Government of Egypt
GOSD - General Organization for Sanitary Drainage
HCC - Host Country Contract
IFB - Invitation for Bid -
KM - Kilometer
L/Camm - Letter of Commitment
LE - Egyptian Pound
Lop - Life of Project
ML - Million Liters
MOHK - Ministry of Housing and Reconstruction
MM - Milimeter
O&M - Operations and Maintenance
PIL - Project Implementation Letter
PIP - Phased Implementation Plar
PP - Project Paper
PS - Pump Stations
RFP ~ Request for Proposals
TA - Technical Assistance
TPP - TOP Priority Projects
USAID - United States Agency for ;nternational Development
USAID/FM - Director for Financial Management within USAID

USAID/UAD Office of Urban Administration and Development within USAID
USDH US Direct Hire
WWCG - Wastewater Consultants Group a Joint Venture of Metcalf

of Eddy and CH2m Hill



10.

- iv -

EGYPT: ALEXANDRIA WASTEWATER EXPANSION
AMENDMENT NO, 2
SUMMARY AND RECOMMENDATIONS

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

Grant application is attached as Annex A.

Implementing Agency: The Alexandria General Organization for
Sanitary Drainage (AGOSD).

Grant Amendment Amount: FY 1987 $63.7 million.

Project Purpose: To improve public health conditions in Alexzandria

by expansion and development of wastewater collection, treatment
and disposal facilities.

Project Description: The project consists of: (a) The desiun,

supervision of construction, construction, start-up and commodities
for the first phase of expansion of facilities for the Alexandria
Wastewater System; (b) review of the 1979 master plan for the
expansion of facilities for the Alexandria Wastewater System; and
(c) provision of management advisory services to A/GOSD in
connection with expansion, management, operation, and maintenance
=" the Alexandria Wastewater System.

Project Amendment Description: US $63.7 million will be made

available under Amendment 2 to meet the projects increased foreign
exchange costs resulting from unanticipated implementation
difficulties encountered since 1983. These funds will permit the
canpletion of all remaining construction and institutional
development activities contemplated under Project Amendment 1. The
AID Grant resources will finance the foreign exchange costs and
limited local costs of the construction ang consulting services
remaining tc be contracted under the project.

Total Project Cost: The total project cost is estimated to be

$262.4 million and LE 329.460 million.

Environmental Considerations: An Environmental Impact Statement

(EIS) has been prepared for the original project and supplemented
with an Environmental Assessment Annex to the EIS.

Sodurce of U.S. Funds: Econamic Support Fund.

Statutory Crateria: All statutory criteria have been satisfied.

See Annex E.



11,

12,

V ‘

Recammendations: That a Grant increase in the amount of US $63.7

million be authorized on terms and conditions as set forth in the
draft Grant Authorization included as Annex B of this paper.

Project Camittee:

USAID/Egypt:
Chairperson: Charles A. Scheibal, p.E.
Environmental Engineer: John C. Starnes, P.E.
Sanitary Engineer: Michael §. Gould, P.E.
Training Officer: Joy Pollock

Financial Analyst: Thomas Johnstone
Program Officer: John Ryan

Legal Counsel: Kevin O'Donnell

Project Development Officer: Tim Hamman
Social Analyst: Theresa Ware

Economist: Paul Crowe
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BACKGROUND

Project Origin:

In the mid 1970's Alexandria, the second largest city in Eqypt and
the nation's principal Seaport, was confronted with a major public
health problenm, Following 25 years of rapid population and
industrial growth cambined with limited investment in public
services, Alexandria's wastewater collection and disposal system
was totally inadequate to meet existing demands. Each day
approximately 560 ML, of predaminately raw sewage was being dumped
into Lake Maryout and along the shoreline of the city's
Mediterranean beaches causing extensive pollution of receiving
waters and creating considerable nuisance and noxious odors
throughout Alexandria. The sewage system was overflowing
everywhere and great ponds of wastewater were a cammon site
throughout Alexandria. Raw sewage was frequently overflowing into
the public water supply, entering home areas and coming into direct
contact with significant numbers of the population. Reported cases
of typhoid and paratyphoid, infectious hepatitis and dysentery were
markedly higher in Alexandria than in Cairo and Egypt as a whole,
Reported cases of cholera in Alexandria were four times greater
than the Cairo rate and six times greater than the national
average. The situation in Alexandria appeared to be worsening
daily and the GOE was concerned that if the sewage problems were
not corrected, the health conditions in Alexandria would reach
catastrophic proportions within a short period of time.

In 1977 AID funded a contract between the Ministry of Housing and
Reconstruction (MOHR) and Camp, Dresser, and McKee (CDM), a US
consultant, for the preparation of a master plan for development of
the Alexandria wastewater system. During the preparation of this
plan, CDM identified several projects to provide significant and
immediate improvements to the system. These so-called Top Priority
Projects (TPP; included a complete collection system in the Ras El
Soda area (which was in dire need of sewerage disposal to relieve
extensive wastewater flooding), three pumping stations, and
improved system maintenance. In late 1977 AID provided a $15
million loan (Project No. 263-0089) to assist in these undertakings,

CDM completed the Master Plan in November 1978. The Master Plan
recommended the immediate improvement and expansion of the existing
wastewater collection system wizh priority given to the West,
Central and East District Service areas. The Master Plan also
called for improvements and expansion of existing treatment plants
and construction of an effluent disposal system into the
Mediterranean (sea outfall). After an environmental review in
1979, the treatrent plant improverents were upgraded fram
preliminary treatment (course screening and grit removal) to
primary treatment (screening and grit removal plus settling of
solids) thereby generating sludge.
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On August 27, 1979 AID authorized $167 million to finance
activities included in this modified master plan as a part of the
Alexandria Wastewater System Expansion Project (AID Project No.
263-0100). Also, in August 1979, the Alexandria General
Organization for Sanitary Drainage (AGOSD) was established and
designated by the GOE as the implementing agency for the project.
Following campetitive procedures AGOSD entered into a contract with
the Wastewater Consultant Group (WWCG), a consortium of two US and
two Egyptian firms, to provide the major design and construction
supervision services. Due to the severe impact of the decision to
upgrade treatment, it was agreed that, prior to undertaking final
engineering and design activities, a review and update of the
master plan would be neécessary. Accordingly, WWCG's first task was
to carryout this review.

The master plan review was completed in early 1982. As a result of
this review the question of sewage disposal was re-opened. The
review showed that there were two technically acceptable
alternatives for the disposal of wastewater for Alexandria: (1) a
land infiltration system in the desert south of Alexandria near the
Alex—Cairo road, and (2) a modified sea disposal system with
primary treatment. Although economic considerations favored the
sea disposal option, debate on effluent disposal ocontinued.

Rather than delay implementation further, a decision was made to
stage system improvements and expansion. As a result, the
consultants prepared a Phased Implementation Plan (PIP) outlining a
sequence of interventions to improve interim service by doing basic
rehabilitation of the city's collection and treatment system, while
working towards a longer-term and more sophisticated solution to
the wastewater problems of the East, Central and West Districts.

The PIP includes three phases of system improvements and expansion:

Phase 1I: (a) Eliminate ponding and flooding of sewage throughout
the city by improving the sewage collection system;

(b) Upgrade the capacity of the two existing

treatment plants to provide primary treatment and
capacity to handle the flow in the year 1990; and

(c) Provide sludge facilities for the treatment plants.

Phase II: Increase the capacity of the two existing treatment
piants to year 2010 flow.

Phase III: Construct effluent disposal system for treatment
plants,



1,07

1.08

1.09

1.10

When the PIP was reviewed it was apparent that the AID authorized
funding level of $167 million would not be sufficient to finance
the implementation of all three phases, USAID therefore agreed to
finance the first phase of the PIP since these activities
constituted a camplete and operable system and would address the
current and potentially most serious public health problems in
Alexandria,

On September 28, 1983 AID agreed to increase the authorized
life-of-project funding to $198.7 million, The additional $31.7
million in project fesources was needed to cover the increased
costs associated with: (a) unanticipated implementation delays
resulting fram the change in the designated GOE implementing agency
and the time spent (two years) in reviewing the master plan; (b)
underestimation of the costs for treatment, sludge handling and
disposal; (c) the need for management advisory services to
strengthen the capacity of the newly created GOE implementing
agency; (d) the need to supplement project 263-0089 resources to
assure implementation of Top Priority Project activities; and (e)
unforeseen construction camplications (i.e. exceptionally soft
soils at specific construction sites) which resulted in a need to
provide more tunneling and less opencut sewers.

PROJECT IMPLEMENTATION PROGRESS:

Construction Activities:

Phase I construction activities to improve sewage collection,
extend service and provide primary wastewater treatment are well
underway, (See Activity Location Map, Exhibit 1), ™o pumping
stations are campleted and four are under construction. The
majority of the collectors are under construction with same
facilities near campletion. The treatment plant upgrade contract
#as awarded on January 18, 1987. A suitable site for the
construction of the sludge Mmanagement facilities has been selected
and preliminary design work has been initiated. (Table 1
summarizes the status of the major U.S. construction contracts).

However, following the approval of the 1983 Project Paper
Amendment, a number of significant implementation proolems were
encountered. These problems have hag dicect and s:rious impacts on
project costs. 1In large part these problems were due to a lack of
contract administration and construction management capabilities
within the implementing acency.
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1.

Sporting and Ras El Soda
Pump Stations

Five Pump Stations (Abu
Qir, East Zones, Maamoura,
Sidi Bishr and Smouha)

East and West Collectors &

East and West Treatment
Plant Upgrade

Sludge Management Facilities

TABLE 1

ALEXANDRIA WASTEWATER PROJECT

- 4 -

MAJOR U.S. CONSTRUCTION CONTRACTS

(

Contractor

Perini

Fishback
Moore Oman, J.V.

MaClean Grove &
Co.

Fru-Con

Contractors not
selected

000,000)

Contract Amount

$U.S. LE
10.0 3.0
23 10

31.7 7.9
61 21.7
36.9 105.3

Status

Campleted February 1987

Four are under construction and are
60% Camplete. Additional AID funds
are needed to contract for the fi1fth
station.

Under Constructlon, 40w Canplete,
Additional AID funds are need to
contract for the remaining tunneling
work .

Contract Award made on 1/18/87.
Under construction

Site selected and preliminary design
work initiated. The Bidding process
will begin following approval of
Amendment No. 2 to Grant Agreement.
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AGOSD was unable to facilitate a timely GOE review and approval of
the procurement documents related to the construction of the East
and West Treatment Plants. As a result the Invitations to Bidders
were issued over two years behind the schedule contained in the
1983 Project Paper Amendment. Furthermore, the low bid received in
September 1986 was $61 million or about $24 million more than what
was budgeted for this construction activity in Amendment 1.

The design of the sludge facilities and subsequent construction has
also been delayed more than two years because AGOSD was unable to
obtain a suitable site. A site has now been selected and AGOSD has
received all required approvals. However, the US dollar cost to
construct these facilities is now estimated at $36.9 million or
about $20.6 million more than what was anticipated in the 1983
Amendment .

After the award of the contract in 1985 for the construction of
five pumping stations, AGOSD was unable to obtain the right of way
needed to begin work for the Abu Qir pumping station. Locating and
securing a new site for this fifth station took much longer than
anticipated and finally the work had to be deleted fraom the
contract. As a result of this delay and the need for increased
construction work at the new site, it is estimated that an
additional US $1.82 million will be needed to construct the Abu Qir
pumping station.

The delays in the procurement of major construction services have
also had a direct impact on the required level of consulting
engineering services. During the unanticipated period of extended
review and IFB preparation, WWCG was required to keep its full
force of design engineers in country to provide support to AGOSD.
As a result WWCG Incurred significantly increased costs which were
not provided for in the project budget. Furthermore, WwCG
construction supervision forces will now have to be on the project
approximately four years longer than originally anticipated.

AGOSD's inability to effectively administer the project financed
contracts was demonstrated during the negotiations in 1985 with
WWCG for addi.ional project design and construction supervision
services. The situation became so bad that as of December 31, 1985
WWCG had not been paid for work performed since July 1985 and both
WG and the construction contractors had suspended all work and
were dermobilizing. The problem was finally resolved :in March 1986
w1ir USAID executing a direct contract with WG for “he needed
services, " In addition, AID agreed to provide funding to cover both
the foreign exchange and local currency costs anticipazed under the
"CG contract. It was estimated that this local currency cos:
funding under the AID Grant would require the equivalent of
approximately US $10 million. Such resources were not provided for
under the project.
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for the collection of wastewater, the resources budgeted were found
to be inadequate to meet actual field conditions. Once the precise
collection system routes were mapped and the site specific soil
tests were made, it was found that the previously encountered soft
soil conditions were much more prevalent than expected. Indeed it
was determined by the WWCG consultants that approximately 30% more
tunneling would be reguired.

Institutional Development Activities:

Project Implementation Letter No. 1 for Alexandria Wastewater
System Expansion project required that, as a condition precedent to
disbursement, AGOSD have a contract with a U.S. Consultant for
project management and engineering advisory services over a period
of several years. This condition precedent was included after the
9igning of the grant agreement, when the responsibility for the
Alexandria Sewerage System was shifted from the General
Organization for Sewerage and Sanitary Drainage (GOSSD) to the
newly formed Alexandria General Organization for Sanitary Drainage
(AGOSD). It was intended that these management and engineering
advisory services would aid the new organization both in carrying
out its responsibilities under the project and in building its long
term capacity to manage, operate and maintain the Alexandria
Sewerage System.

In fulfillment of this requirement, AGOSD executed a contract with
a joint venture of Boyle Engineering Corporation and Arthur Young
& Co. (BEC/AYC). The contractor began work in Alexandria on
February 1, 1981.

The BEC/AYC contract was terminated by AGOSD on March 30, 1984,
when AGOSD concluded that all that could be gained fram the
consultant had been accomplished during the three year contract
period. While the BEC/AYC technical assistance did not cause any
major organizational or administrative policy changes, AGOSD did
implement secondary organizational improvements and individual
AGOSD managers did attempt to apply specific recommendations within
their own divisions.

Although USAID believed AGOSD's decision to terminate BEC/AYC's
advisory services was somewhat prenature given AGOSD's needs, it
was thought that it would provide an opportunity to determine
AGOSD's own ability to manage 1ts responsipbilities. At the same
time, it was clear that the termunation of advisory support did not
necessarily preclude future provision of advisory services should
conditions warrant, particularly since many of BEC/AYC's analyses
and recommendations provide a frarework in which follow-on
activities could be programmed.,
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In light of the above, project institution developmeng activities
have focussed primarily on preparing AGOSD for the operational
responsibilities associated with the planned system improvements
and expansion., As a first step in this effort, facility-specific
operations and maintenance training has been included as part of
each facility's construction element. The engineering firms (CpM
and WWCG) have been tasked with providing limited hands-on and
classroam training to AGOSD's staff in pre-startup equipment
checkout, manufacturer's representative equipment training and
facility start-up. 1In addition, the construction contractor for
the East and West Treatment Plant rehabilitation (Fru-Con), is
tasked with providing longer-term, post start-up operations and
maintenance training for a three-year period for the project
facilities currently under construction and programmed for
construction. The training for the first two pump stations has
been well received by AGOSD, and has been critical to station
operations as more than 50% of AGOSD's staff assigned to the
stations were newly employed by AGOSD.

While AGOSD's ability to operate individual project financed
facilities is improving, it is still not capable of effectively
managing Alexandria's entire wastewater collection, treatment and
disposal systems and facilities, With the campletion in late 1986
of the Sporting and Ras El Soda Pump stations, it became apparent
that AGOSD now needs to address overall system requirements. 1In
order to properly design this next development phase, WWCG will
conduct a Training Needs Assessment. The Assessment will be
conducted in conjunction with AGOSD's Training Department and will
update and expand upon the diagnostic review of AGOSD's manpower
training needs campleted in 1981 by BEC/AYC.

Implementation of this next phase of institutional development
appears appropriate and timely at this juncture of project
implementation. Over the past six years, AGOSD management has
devoted much of its time and effort to project construction issues
and problems. With the recent contracting of WWCG by AID, an
effort has been initiated to shift more of the day-to-day
construction management responsibilities to WwcG and thereby permit
AGOSD managers to focus more tipe and attention on overall system
planning and operation. 1In addition, AGOSD management appears to
be more supportive of a systemwide institutional development
program. The new Chairman of AGOSD has made significant personnel
changes in AGOSD's hanagement staff with the replacement and
retirement of 1refficient managers. The new Chairman's policies
appear to Detter suppor: AGOSD's primary function as a service
delivery utility. With the completion of major elements of the
Phased Implermentation Plan over the next two year period, and the
comussioning of the Sporting Pump Station in January 1987, the new
Chairman has begun (o focus un AGOSD's management needs to
effectively pian, manage and operate the expanded Alexandria
Wastewater System.
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In February 1987 the new Chairman appointed a special cammittee to
review AGOSD's long-term institutional development requirements.
This committee identified several specific key constraints
requiring priority attention, These constraints include: (a) lack
of any established program to reqularly train and upgrade the
skills of those persons assigned to operate and maintain AGOSD's
facilities; (b) inability to effectively support and manage AGOSD's
massive material and equipment inventories; (c) inability to obtain
reliable and timely information in the areas of general
administration and finance; and (d4) inadequate understanding among
many AGOSD managers regarding systematic utility operations,

In sum, conditions now appear right for USAID to again finance a
major activity to assist AGOSD in the development of its
institutional capability.

On November 1, 1986, in view of the many implementation
difficulties encountered since the first project Amendment was
approved, the Administrator authorized an extension of the PACD to
December 31, 1992. It was recognized then that in addition to the
extension of the PACD, a significant amount of additional foreign
exchange would be required to camplete the Phase I project
activities.,
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Project Description

General

The project purpose and description as approved in 1983 under
Amendment 1 will remain the same. Accordingly, the project will
consist of: (1) the design, supervision of construction,
construction, start-up and commodities for the first phase of
expansion of facilities for the Alexandria Wastewater System; (2)
review of the 1979 master plan for the expansion of facilities for
the Alexandria Wastewater System; and (3) provision of management
advisory services to A/GOSD in connection with expansion,
management, operation, and maintenance of the Alexandria Wastewater
System. A revised project log frame is presented in Annex K.

US $63.7 million will be made available under Amendment 2 to meet
the increased project foreign exchange costs resulting from
unanticipated implementation difficulties encountered since 1983.
These funds will permit the campletion of all remaining
construction and institutional development activities contemplated
under project Amendment 1. The AID Grant resources will finance
the foreign exchange costs related to the construction and
consulting services which still need to be oontracted under the
project. The following describes the activities to be financed
with the additional resources provided under Amendment 2.

Construction

Sludge Management Facilities (US $36.3 million, LE 105.3 million)

The Sludge Management Facilities will include the West Plant sludge
pumping facilities, the sludge force mains and the dewatering and
composting facilities. Under the oroposed sludge management
System, dilute primary sludge fram the treatrent plants wiil be
collected at the West Treatment Plant. A blended sludge pump
station at the West Plant will inject primary effluent into the
sludge force mains to maintain an effective pipeline velocity. The
blended sludge will then be pumped continuously through two 450mm
force mains until it arrives at the 12 hour capacity equalization
storage tanks located at a remote desert site about 29 km southwest
of the west plant. At this site, dewatering and composting of the
sludge will be carried out. Sludge dewarering will consist of
conventional sand drying beds, Canposted siudge will be used as a
soil amerdment on farm land. ‘

Project resources will finance four construction activities:

- The Biended Sludge Pump Station at the wWes: Treatment Plant;
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- An approximately 2km long embankment along the north shore of
Lake Maryout to support the force main;

~ The force main between the West Treatment Plant and Sludge
Processing Site; and

- The Sludge Processing Pacility, including sludge equalization
tanks, drying beds, filtrate treatment, composting facilities,
operation and maintenance buildings, housing and other site
improvements.

Abu Qir Pump Station (US $1.82 million, LE 490,000)

The Abu Qir pump station will be the outermost pump station within
the east zone wastewater collection system. The station will
include: four constant speed, submersible pumps with a total
design capacity of 23 ML per day; main power supply and backup
power source equipment; on-site service and housing buildings; and
security fencing. Approximately 70% of the foreign exchange costs
of this activity will be provided under Amendment 2 and 308 will be
provided from the previously authorized grant resources.

Tunneling (US $6 million, LE 3.49 million):

Amendment 2 will finance the construction of approximately 4500
meters of wastewater collectors tunnels. This will include the
installation of necessary piping and manholes using earth pressure
balance construction technologies,

Engineering Design Services (US $1.33 million):

Amendment 2 will provide resources to finance the services of an
engineer consultant to prepare a Basis of Design Report (BODR) for
the construction of wastewater collection systems for the currently
unsewered area of Dekheila. Tt is estimated that approximately 80
person-months of technical assistance will be needed.

Contingency (US $11.21 million LE 24.08 million)

A great deal of the project resources finance underground
construction work and rehabilitation work which has not yet been
carried out. Accordingly, there still exists a significant amount
of uncertainty as to what the precise construction needs will be
when the work is actsaliy performed. Amendment 2 provides
resources for a 10% contingency for the work still to be contracted
and a 7% contingency for the work currently under contract.
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Institutional Development

Under Amendment 2, four institutional development activities will
be financed which build on BEC/AYC's previous analyses and
recommendations and are closely coordinated with the
facility-specific O&M assistance activities currently programmed
under the project. The funding estimated herein for each of the TA
camponents may need to be reallocated among the various activities
or to further fund the O&M contracts included as part of the
construction, depending upon progress being made by AGOSD
management personnel in acquiring the needed skills and
capabilities. An amplified description is included in Annex I.

Development of an Operations and Maintenance Training Department

(0S $3.2 million)

This activity will include AGOSD's designation of a Training
Department Director, training staff (representing all of AGOSD's
Operation and Maintenance branches) and administrative staff;
provision of building space appropriate for offices, classrooms,
and workshops, and provision of necessary budgetary resources.
Following these initial actions, technical assistance will be
provided under the grant and will focus on hands-on training for
O&M personnel (including the collection system, treatment facility,
transport/vehicle and equipment divisions) in the design, delivery
and monitoring of standard procedures, maintenance scheduling and
safety procedures. Working in a team approach, the consultant
trainers and the AGOSD trainees will design, implement and
institutionalize an O&M training program appropriate to AGOSD.

At the conclusion of this activity, AGOSD will have a functioning
O&M training department staffed with personnel able to adapt and
expand the training programs as conditions warrant. The operations
and maintenance training activity will reguire consultant
assistance to include a Wastewater Training Coordinator, and
Operations, Electrical, and Mechanical Training Speciilists. To
support the development of the training program, project funds will
be made available to procure equipment, vehicles and supplies to
umplement the training program.

Material and Equipment Management Systems Development

(US $ 500,000)

Th1s project activity will assist AGOSD in procurement and
lnventory control of construction materials, spare parts, supplies,
equiprent and vehicles. Technical assistance will be provided to
develop: (a) procurement procedures and procurement tracking
Systems canpatible with GOE requlations and requirements; and (b)
tnventory control procedures and systems. This activizy will
require Procurement and Inventory Control Specialist manpower
assistance and cammodities to include equipment and camputer
hardware and software.
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Management Information Systems Development (US $1.3 million)

This project activity will include the identification, design and
implementation of appropriate Management Information Systems for
AGOSD in the following areas: personnel administration; accounting;
budgeting; auditing; and a user data base (e.g. hookups and
consumption). Project assistance will include identification of
appropriate manual and autamated system requirements, oonceptual
design of the MIS, development and procurement of data processing
equipment, and hands-on training in che application and use of the
Systems and equipment. This activity will require consultants
experienced in Information Systems/Data Processing Management,
equipment, computer hardware, and computer software.

Utility Management Assistance ($1 million)

This activity will make available on an *as needed basis"
short-term assistance to address relatively specific problems which
AGOSD is confronting in several management areas. Examples of this
activity, might include an updated study on Alexandria's excluded
waste problems, a wastewater user rate analysis, the design of a
wastewater public awareness program, the design and implementation
of rapid, low cost social impact studies; and an observational tour
of sludge camposting systems in the US and developing nations for
the sludge system management staff. This activity will be managed
by the TA project director, a wastewater utility management
specialist, and will be closely monitored by the AGOSD Chairman and
the USAID Project Officer. 1In addition to consultant technical
assistance, this activity will also include limited commodity
procurement to support the subtask activities.

In an effort to effectively meet AGOSD's needs as a developing
wastewater service utility, the technical assistance provided will
include integrated sets of lnocountry consultant advisor assistance
and long-term *"twinning® or on-the-job working relationships
involving key operational Fersonnel from AGOSD and a well managed
wastewater uvtility in the United States. These *twinning"
relationships will provide opportunities for AGOSD personnel to
travel to the US utility and to learn new technologies in
structured, observational and hands-on activities. Likewise,
selected US utility specialists fram the US utility *twin" will be
selected to travel to Alexandria to work directly with AGOSD
counterparts to transfer skills and new technologies.
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D. Project Administration (Us $360,000)

2.15 Funding will also be provided under Amendment 2 to:
audits of all AID Grant fin
time Project Assistant to su

reqguirements,

2.16 The project cost estimate is summarized in Table 2.

carryout

anced contracts; and ocontract a full
pport USAID's day-to-day monitoring

TABLE 2
SUMMARY OF COST ESTIMATES
(THOUSANDS)
Activity Current Project Amendment 2 Revised
Budget Project Total
Us$ LE us$ LE us$ LE
A. Construction 124,350 181,470 56,010 133,390 180,360 314,810
Services
B. Engineering 68,350 25,560 1,330 - 69,680 14,000
C. Management 6,000 500 6,360 - 12,360 500
Services
Total 198,700 195,970 63,700 133,390 262,400 329,360
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PROJECT COST ESTIMATE AND FINANCIAL PLAN:

Project Cost Estimate:

In developing the project cost estimate, information was obtained
fram AGOSD, the project engineering consultants and USAID files.
Significant reliance was placed upon the capabilities of the project
engineering consultant who has been working in Alexandria for almost
eight years. The Consultant has already completed the detailed
designs for the construction work to be carried out under Amendment
2. Furthermore, since much of the project financed construction work
is already under contract, it was possible to collect cost
information which reflects of actual field experience for work
similar to the construction activities to be financed under Amendment
2. Finally, the amount allocated for contingency is consistent with
industry practices for underground construction and rehabilitation
work and reasonable for the project when taking into consideration
the relatively advanced stage of implementation.

It is the conclusion of the Project Committee that the requirements
of Section 611(a) of the Foreign Assistance Act of 1961, as amended,
have been satisfied. The project is based upon sound engineering
analysis provided in large part by WWCG and CDM. The Mission finds
this analysis to be acceptable and has reviewed the cos* estimate and
finds them reasonably firm within the meaning of the statutory
requirements,

Financial Plan:

The sources and uses of project funds are summarized in Table 3. The
disbursement of the Grant resources is summarized in Tadle 4. A more
detailed presentation is included in Annex G.

Included in the undisbursed funds which are already obligated and
budgeted for engineering services is $7 million for local cucrency
costs. This estimate wes made using the previous official exchange
rate of $US1.00 = LE 1,35, Using the projected market rates of
exchange it is estimated that about 3.7 million will be needed to
meet these same local currency expenditures associated with the
engineering services work currently under contract.* I- 1s
anticipated, however, that associated with the construction work to
be financed under Amendment 2, there will be a need for continued
consultant engineering services which will require addi:ional loca!

* US $7,000,000 x 1.35 = LE 9,450,000

7 87
FY 88
FY 89

Total

LE 3,000,000 - 2.17 = US 1.4 million
LE 3,450,000 - 2.63 = US 1.3 million
LE 3,000,000 - 3.15 = US 1.0 million
LE 9,450,000 US 3.7 million
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TABLE 3

PROJECT FINANCIAL PLAN

US DOLLARS EGYPTIAN POUNDS
(MILLIONS) (MILLIONS)
AMENDMENT 2  PROJECT TOTAL AMENDMENT 2  PROJECT TOTAL

I. Funding Source:

A. AID Grant

B. GOE Contribution 63.7 262.4 133.39 329.36
TOTAL 63.7 262.4 133.39 329.36

II. Funding Utilization:

A. Construction

- Collector and Conveyance

Sewers 6.0 46.6 3.49 172.13
~ Pumping Stations
and Forcemains 1.82 24 .31 .49 12.17
- Treatment Facilities - 60.95 - 23.7
- Sludge Management 36.98 36.98 105.3 105.3
Facilities
- Contingency 11.21 11.21 24.11 -
- Engineering Services 1.33 69.99 - 15.56

B. Institutional Develorment

~ Technical Assistance 6.36 12.36 )

TOTAL 63.7 262.4 133.39 329.36
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currency expenditures. Furthermore, it is anticipated that
inflation during this period of implementation will result in
additional needs for local currency expenditures for this same
work. There will also be a limited amount of local currency
expenditures associated with the engineering design and consultant
assistance to be financed under Amendment 2. Given this situation .
it was decided to maintain the $7 million budget level for local
currency expenditures and, should conditions warrant, to reprogram
any uncommitted funds to supplement the project contingency line
item for construction activities,

AID Financing Procedures:

The US dollar costs for the procurement of construction services
and materials financed by this grant will be disbursed under AID
Direct Letters of Commitment (L/Camms). Based upon executed
contracts acceptable to AID and a request from AGOSD, AID will
issue Direct L/Comms to the US Construction firms. AGOSD will
issue appropriate Egyptian Pound Letters of Credit, The required
engineering and consultant services will be provided under direct
AID contracts and will not require additional financing

mechanisms. Annex G illustrates the expected methods of financing.
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PROJECT IMPLEMENTATION

Implementation Responsibilities:

The Alexandria General Organization for Sanitary Drainage (AGOSD)
will have the ultimate responsibility for :-he overall management of
the project, However, AGOSD's demonstrated lack of contract
administration and construction management cabilities, has made it
necessary for USAID and the project financed consulting engineers
to take on increased responsibilities. In order to facilitate the
timely provision of the required engineering consulting services
USAID has entered into a direct contract with the consulting

firms. USAID therefore overseas the execution of these consulting
contracts, certifies the provision of related services and approves
the invoices for payment.

Since the initiation of the project the responsibilities of the
engineering consultants have remained essentially as an advisor to
AGOSD. With the execution of Amendment 2 the responsibilities of
the engineering consultants will be broadened to permit the
consultant to actually manage more of the day-to-day project
construction activities. AGOSD and USAID have held discussions
regarding the transfer of additional construction supervision
activities to WWCG under its AID direct contract. This will be
accomplished by including FIDIC General Conditioms in the
construction contracts and via PIL 31-1 which will grant the
engineering consultants approval cuthority over invoices and change
orders - similar to AMBRIC/Cairo GOSD arrangements, It has been
pointed out to AGOSD that this was one of the conditions for
USAID's agreement to seek additional funding in arendment 2. PIL
31-1 may need to became an annex to the Grant Agreement, AGOSD
will continue to have sole responsibility for the construction
inspection and monitoring of most LE funded project construction
activities. (A more detailed discussion of AGOSD's capabiiity to
manage the project is included in the Section VI, Project
Administrative Analysis).

Project Procurement:

Design and Construction Supervision Services

WWCG and CDM will continue to provide the necessary design,
engineering, construction stpervis:ion, testing, and O&M start-up
and training services. The services will be provided under the
existing AID direct contracts with "G and CDM.
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Construction Service

The construction of the collector and conveyance sewer facilities
is being campleted under existing host country contracts. Under
Amendment 2 the construction of the additional tunneling will be
included as an amendment to AGOSD's ongoing contract with Maclean
Grove & Co. The current contract clearly provides for ordering
additional tunneling work through change orders, The additional
work is within the broad scope of work of the contract and within
the area of additional work envisioned in the IFB.

Except for the Abu Qir station, host country contracts have already
been executed for the construction of all project financed pumping
stations. Under Amendment 2 the construction of the Abu Qir
pumping station will also be carried out under a lump sum host
country contract. The contracting will follow normal AID Handbook
11 procurement procedures. Invitations for Bid will be issued to
all qualified firms and the award will be made to the lowest
responsive bidder.

The construction of the East and West Treatment Plant is being
carried cut under AGOSD's ongoing contract with Fru-Con. Under
this lump sum contract, Fru-Con will provide the required start-up
operations and maintenance assistance to be carried out upon
campletion of the construction of both the treatment plants and the
sludge handling facility. The construction of the sludge pump
station at the West Treatment plant will also be included in the
Fru-Con contract. This pump station was ocontemplated in the
original IFB for “he construction of the East and West treatment
plants and the Fru-Con contract for these plants provides for the
ordering of such additional work through change orders.

The construction of the sludge disposal facilities will be carried
Out under lump sum host country contracts. These contracts will be
awarded following normal AID Handbook 11 procedures (i.e,.
Ccampetitive procurement through the issuance of IFB's.)

The GOE Fisheries Department will construct the embankment along
the north shore of Lake Maryout to support the force main. AGOSD
will enter into an interagency agreement with the Fisheries
Departrent for the construction of the embankment. This work is
financed 100% by AGOSD in LE.

Institutional Developrent

The technical services to be financed under Amendment 2 will be
proviced und2r one direct AID Contract with a US consulting firm or
joint venture, Und2r WWOG's current contract with AID, assistance
will be provided to assess AGOSD's institutional needs and to
prepare a detailed scope of work. A notice in the CBD will be
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published and expressions of interest and prequalification data
will be solicited. all qualifying firms responding to the RFP must
be able to demonstrate an ability to establish a close working
relationship between AGOSD and a US wastewater utility. The
selected firm must be able to provide all the needed advisors in a
timely manner and be abis to match up key AGOSD staff members with
similar level personnel in a US utility for long-term “twinning" or
co-worker counterpart training experiences.,

It is anticipated that the selected firm or joint ventures would
probably develop specifications for the procurement of commodities
Lo support the implementation of the institutional development
activities. Such procurements would be made in accordance with AID
Handbook 11 Chapter 3.

The contract with the selected firm will require USAID approval of
detailed annual training plans prior to the commitment of contract
funds or the initiation of training activities each year. This
contract will also require that AGOSD candidates nominated to
participate in the "twinning” arrangement satisfy all of USAID's
Participant Training (Handbook 10) regulations, and receive USAID
approval prior to the finalization of travel scheduling.

Should AGOSD fail to develop statisfactory training plans, the
funds allocated within the Institutional Development activity may
be reallocated to fund additional O&M work or other contingencies.

Assessment of AGOSD's Contracting and Voucher Examination

Capabilities

In accordance with the requirements of the Payment Ver:ification
Policy Statements Nos. 5 and 9, an evaluation of AGOSD's
contracting and voucher examination capabilities was carried out oy
USAID/FM in January 1986. (A copy of the evaluation car be found
in the project files). USAID/FM found that AGOSD had significant
deficiencies in voucher examination and monitoring of contract
implementation. To address these deficiencies certain actions have
occured or are planned. The engineering consulting contract was
switched to an AID direct contract. 1In that contract, construction
supervision and an expanded program managerent role werz included,
Complate contract administration assistance to AGOSD was included
in that program management role. This assistance will ontinue
ander Amendgment 2. In conclusion, it was determined tha- with
contracting, training, and management support fram the =ngineering
and technical cuntractors, AGOSD could adequately admin:ster
contracts and examine invoices from U.S. construction campanies.
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D. Implementation Schedule:

4.11 The implementation schedules for the project construction -
activities (Annex H) were prepared by WWOG as a part of their
ongoing construction management responsibilities to AGOSD. These
tables present the zurrent status and anticipated campletion of
major implementation milestones for all US Dollar financed
construction activities. The following is a summary schedule for
the implementation of the activities to be financed under Project

Amendment 2.
SUMMARY IMPLEMENTATION SCHEDULE
ACTIVITY Completed by
Month/Year
- Amendment 2 signed July 1987
- Initial CP's satisfied July 1987
- IFB Issued for Abu Qir Pump Station August 1987
- IFB for sludge Mgt. Facility Issued August 1987
- Contract for additional Tunneling signed August 1987
- Contract for Sludge Pump Station sigred Sept. 1987
- Contract for Sludge Mgt. Facilities Signed Oct. 1987
- Institutional Needs Assessment Completeq Dec. 1987
- Cconstruction of Abu Qir Pump Station Initiated Jan. 1987
- Construction of Sludge Mgt. Facilities initiated Dec. 1987
- Contract for Institutional Development TA signed April 1988
- Construction of Abu Qir Pump Station Conplece June 1989
- Construction of Sludge Mgt. Facilities Caieted May 1990
- Construction of Tunneling Completed Dec. 1989
- Institutional Development TA completed Dec. 1992

- All OsM Assistance completeg Dec. 1992
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20% of O&M Expenses by 31 Dec. 1989
60% of O&M Expenses by 31 Dec. 1990
80% of O&M Expenses by 31 Dec. 1991
1002 of O&M Expenses by 31 Dec. 1992

Terminal Dates:

Project Assistance Campletion Date. The project assistance

completion date will be December 31, 1992.

Terminal Disbursement Date. The terminal disbursement date will be

15 months after completion of all contract services to allow for
final payments due after expiration of the 12 month warranty period
used in the construction contracts.

Monitoring and Evaluation:

Throughout the life of the project, the U.S. engineering consultant
will monitor the project construction activities, bringing all the
routine problems, together with recammended solutions, to the
attention of AGOSD and USAID in the form of monthly progress
reports. These progress reports will compare implementation
progress with the project schedule. During actual construction,
frequent progress review sessions will be held with the
oontractors, AGOSD and, as appropriate, USAID staff to closely
monitor project progress. A project steering cammittee, chaired by
AGOSD and including the engineering consultant and USAID will meet
weekly to review implementation actions. A meeting between all Us
contractors (USAID will attend as an Observer) will take place
monthly to discuss implementation progress and difficulties. An
indepth review by AGOSD of each contractor's work will take place
annually. Protlems requiring immediate action, will be monitored
by members of the USAID/Alex Project Committee through frequent and
timely periodic visits to the project site and meetings with AGOSD
management and site personnel. Daily monitoring will be performed
by a resident AID FPSN engineer assigned full time to the project.

It is anticipated that all project evaluation activities will be
carried out as an integral and reqular part of the Missions'
ongoing monitoring and management activities described above,
Project implementation will follow normally accepted management and
evaluation practices currently being used worldwide for engineering
and constructicn proxcis of a similar nature and size. Execution
of these procecires snould adequately assure an early
identification of implementation problems and timely management
actions to make necessary design changes and achieve the project

purpose,

o,
TR, . .M S "" N
B o L A
Lov e ek



4.21

4.22

4.23

-25-

The consultant firm providing assistance in institutional
development will be required to provide detailed monthly progress
reports. Progress in institutionalizing the new programs, systems
and procedures will be reported on. In addition, detailed reports
on incountry and US training activities will be provided. These
reports will indicate the status of all participants, verify the
return of each participant and review the effectiveness of the
training provided. Monthly progress meetings will be convened with
the consultant firm, AGOSD and USAID staff to review implementation
plans and progress.

The consultant firm providing assistance in institutional
developrent will also be responsible for designing monitoring and
evaluation systems to provide some measure of social impact and
differential access. Working with AGOSD's Public Relations
Department, the consulting firm will design and supervise the
implementation of rapid, low cost impact studies which produce
indicative evidence of how the project financed system improvements
have impacted the residents of Alexandria. These studies will
include a particular focus on how the upgraded and expanded system
impacts the lives of women. The consulting firm will also design
and establish AGOSD information systems which can effectively
monitor household and industrial hookups and consumption,

The consultant and contractor progress reports, discussed above,
should provide useful information on the provision of inputs and
outputs and for measuring purpose and goal level achievement. 1In
addition, the progress review meetings should permit AGOSD to
carefully examine contractor progress and campare actual progress
against anticipated progress. 1In this manner, any stoppages or
delays from the planned schedule should be quickly identified,
possible impacts discussed and solutions explored. At least once
every six months it is expected that senior level officials from
AGOSD, the consultant and contractor firms and USAID will meet to
review overall progress and discuss major implementation problems,
USAID/UAD will work closely with appropriate MOHR and AGOSD
officials to gather information on beneficiary access and use,
tariff rates charged, revenues collected and AGOSD's operating
expenses. Senior level officials from MOHR, AGOSD and USAID will
peet at least once a year to review GOE progress in increasing
housenold and industrial hookups and in implementing needed tariff
reforms,

fraiuation Responsibilities:
The consultant firm providing assistance in institutional

oeveloprent will have primary responsidbility for desian and
Lrplementation of a monitoring and evaluation system, The

consultant will submit a detailed evaluation plan, including a
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brief description and schedule of key evaluation events and
reports, for USAID approval. Upon USAID approval, the consultant
will proceed to implement the plan. The consultant will
subcontract the services of an Egyptian social research firm to
assist in preparing the evaluation plan and to conduct social
impact studies as needed.

Evaluation Strateqy:
Evaluation activities will focus on two major areas:
- the overall social and environmental impact of improvements to

wastewater infrastructure in Alexandria financed by USAID since
the inception of the project.

- changes in AGOSD management systems resulting from
institutional development activities financed under this
project amendment.

(1) Social and Environmental Impacts: The consultant, with the
assistance of the subcontract Egyptian social research firm, will
examine the effects of USAID-financed sewerage improvements on:

- the environment: has contamination of streets, coastal areas
and water bodies been reduced?

= access to wastewater services in the greater Alexandria area:
how has access changed by locality and income group? How has
this affected women as a group?

Data collection methods and resources may include:

- compilation of baseline social and environmental data from
original project design documents;

- rapid low-cost studies to assess current and end-of-project
environmental status and differential access to wastewater
services;

- analysis of data fram AGOSD information systems to be developed
under the project amendment, on trends in the number of hookups
by area and type of user, and on consumption,

(i) Institutional Changes: The consultant will develop and
implement a system for tracking changes in AGOSD management
practices resulting from project institutional Gevelopment
activities. The consultant will 1dentify key performance
indicators to monitor outcores of JSAID assistance in the areas of
training, commodity managenent and :nformation systems development,
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as well as ad-hoc short-term assistance in utility management. The
consultant will measure and report progress against these
indicators on a regqular, periodic basis (six monthly or annually)
to USAID.

Audit Coverage:

Funds provided by Amendment 2 will be used to finance host country
contracts with U.S. construction companies. Amendment 2 resources
will also finance AID Direct contracts for engineering services and
technical assistance. Since the construction contracts are lump
sum, campetitively bid, fixed price contracts they are not subject
to audit of costs except for any cost-reimbursement items. These
contracts are, however, subject to audit for campliance with other
AID regulations. Accordingly, $60,000 in project funds will be
budgeted to audit the two AID direct contracts with U.S. A&E firms,
$30,000 will be budgeted to audit the direct AID contract with a
U.S. management consulting firm and $10,000 will be used for audits
of the various construction contracts.
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SUMMARY OF TECHNICAL ANALYSIS

A. Identified Needs:

The project as originally conceived was primarily to address public
health concerns attributable to flooding of wastewater into the
city's streets during inclement weather and pollution of
recreational beaches attributable to the raw wastewater being
discharged into the sea via extremely short outfalls.

As a result of a recammendation in the Environmental Impact
Stetement (EIS) to upgrade the proposed treatment facilities from
preliminary to primary level, a sludge management requirement has
been created in Alexandria. Sludge is that residue from the
wastewater treatment process that accumulates at the bottom of the
settling tanks. Though mainly liquid in nature, sludge has a
higher concentration of solids than the raw wastewater. The
volumes of sludge that will be produced by the Alexandria system
will begin at about 188.4 dry tons per day in 1990 and will grow to
324.3 dry tons in 2000. To illustrate the magnitude of the sludge
management problem — immediate sludge production would be enough
to cover a hectare of land (more than two football fields) to a
depth of one meter daily.

Basis of Technical Evaluation:

From its inception, the Alexandria Wastewater Project has been the
subject of rigorous technical review, The Alexandria Wastewater
Master Plan was prepared by Camp Dresser & McKee Inc. in 1978.
Wastewater alternatives were reevaluated in the Review and Update
of the 1978 Alexandria Wastewater Master Plan prepared by WWCG in
1981. Numerous subsequent studies and reports have been preparad
by WWCG in the course of implementing project activities. The
technical analysis in the original Project Paper evaluatad the
major disposal options for wastewater in Alexandria.

In conjunction with the preparation of this amendment to the
Project Paper, a decision was made by the project cammittee in 1987
Lo prepare a new technical analysis which would evaluate the sludge
management alternatives for Alexandria. This analysis is based
primarily on the Implementation Plan for Off-Site Sludge Management

Facilities, Site 9N, Phase 1 and the Evaluation and Selection of
Apoarent Best Alternative for Sludge Management both preparad by
WWCG 1n 1986 and 1987 respectively,
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Evaluation of Technical Alternatives:

The original technical analysis identified four major regional
wastewater alternatives which were categorized by disposal
options. These alternatives were:

- SEA DISPOSAL FOLLOWING PRIMARY TREATMENT,

- LAKE DISPOSAL FOLLOWING SECONDARY TREATMENT (an interim
solution),

- EFFLUENT REZUSE FOR CROP IRRIGATION FOLLOWING SECONDARY
TREATMENT,

- EVAPCRATION IN THE DESERT FOLLOWING PRELIMINARY TREATMENT.

The sea disposal alter .ative was identified as the preferred plan
in the original Project Paper. This preferred plan was selected
largely on the basis of the following five interrelated criteria:

- environmental impact,

- economics,

- reliability,

- flexibility,

- social acceptahility (both damestic and international),

The evaporation alternative was eliminated primarily due to its
high capital cost and its high annual operation and maintenance
cost. The lake disposal alternative was eliminated in large part
due to concerns regarding the reliability of the proposed secondary
treatment facilities and the ecological stability of the lake.
Though the sea disposal alternative and the effluent reuse
alternative have roughly equal present worths, the sea disposal
alternative was preferred due to the lower initial investment
required to implement the plan and concern that the revenues
attriputable to the crops on the irrigated land would never be
realized. Other key considerations in the selection of the sea
disposal alternative were the ease of irplementation and the
operational simplicity.

Included in Annex F is a technical analysis which summarizes a
number of studies, reports, and other documents prepared by WWCG
reqarding the sludge management facilities. This supplemnental
technical analysis identifies the major sludge disposal options.
These alternatives are:

- NO ACTION,

-  SEA DISPOSAL,
- INCINERATION,
-~  LANDFILL,

-  COMPOSTING.
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"No action" is obviously not a viable alternative for sludge
management given the fact that the treatment plants are being
rehabilitated and expanded under an existing AID-financed
contract. Sludge will be produced by these plants and there will
be a requirement to dispose of this sludge,

"Sea disposal® would involve pumping a liquid sludge from the
treatment plants to an outfall pump station via approximately 10
kilometres of pipeline and dispersing the sludge off-shore via two
10-kilometre outfalls. Sea disposal can be a cost-effective and
environmentally sound option if the off-shore geology is such that
a relatively short outfall can discharge the sludge into currents
which provide adequate dispersal of the sludge and minimize the
formation of sludge banks. However, the EIS prepared for this
project recommended that the proposed treatment level of the
wastewater plant be upgraded from preliminary treatment to primary
treatment; one of the main reasons for this recaommendation was
concern regarding the possibility of sludge bank development in the
vicinity of the outfall. ' The EIS acknowledged that this upgrading
would substantially increase both capital costs and operation and
maintenance costs, but considered this acceptable. Obviously, the
use of a sea disposal option for disposal of sludge would negate
the benefits derived from upgrading proposed treatment levels from
preliminary to primary.

"Incineration” would involve the burning of mechanically dewatered
sludge and the landfilling of the resultant ash. The principle
advantage of this option is that the bulk of the disposal operation
could take place at the existing treatment plant sites with
transportation of only the ash to a remote location. Other
advantages include the relatively small land area required as
opposed to the landfilling and composting alternatives and the
camplete destruction of pathogens. Environmentally acceptable
incineration reguires adequate air pollution abatement devices.

The .mechanical dewatering equiprment and the multiple hearth
furnaces require a high degree of skills for proper operation. The
present worth of the incineration option is the highest of the four
major options.

"Landfilling" involves prping the liquid sludge to a remote site
and partially air drying the sludge in open pits and then covering
it with earth. The main attractions of this alternative are its
simplicity and _ow cos:. Disadvantages include the temporary loss
of use of large areas of land, possible polluticn of groundwater,
and lost of a valuable resaurce (sludge as a soil conditioner).
Pollution of the ground<ater is not a major environmental concern
In the remote ar=as autside of Alexandria and the land that is
landfilled can zltimately be reclained for other uses; however,
the GOE does believe that the sludge is a valuable resource which
they should utilize in the reclamation of desert areas for



5.13

5.14

-31-

agricultural use, The GOE is opposed to this option and has
expressed concern regarding possible odors and health hazards from
pathogens in the landfilling operation; the use of a landfilling
operation has been prohibited on Site 9N by the Ministry of Defense.

"Composting® involves pumping the liquid sludge to a remote site
and dewatering it on open drying beds and then stabilizing the
sludge by means of a simple camposting process. In order to
prevent possible pollution of the groundwater by filtrate fram the
sludge drying beds, WWCG has proposed that the beds be lined and
that drains collect the filtrate for treatment and discharge to a
local agricultural drain. The main advantage of this alternative
1s that it produces a stabilized organic material with a low
pathogen content of some nutritional value to plant life; this
stabilized sludge can be used as a soil amendment in sandy soils to
increase the water-holding capacity and nutrient content of the
soil. Though the composting alternative is not as land efficient
as sea disposal or incineration, it utilizes substantially less
land than the landfilling option. Management and operational
requirements for this alternative are substantially below those for
the incineration option, but higher than the landfilling option;
moreover, the proposal to treat the filtrate will increase
operation and maintenance requirements even further. The ma jor
disagvantage of this option is the high cost associated with the
initial investment. Major concerns include possible introduction
of heavy metals and toxic wastes to agricultural lands due to
industrial contributions to the public sewers, potential health
hazards to agricultural workers due to improperly composted sludge,
and inability of market to absorb the large quantities of composted
sludge to be generated by this project as well as the compost.ed
solid waste generated by others. This option is heavily favored by
the GO=.

The composting alternative is presented as the preferred
alternative for sludge management. This alternative was selected
largely on the basis of the following interrelated criteria:

-  economics,

- environmental impact,

- reliability,

- flexibility,

- ease of operation,

- land requirements,

- political considerations.
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5.15 SUMMARY COST-EFFECTIVENESS EVALUATION OF SLUDGE DISPOSAL ALTERNATIVES

Alternatives

Criteria Sea Disposal Incineration Landfilling Composting
Relative Present Worth* 1.0 3.8 3.0 3.2
Environmental Impact unacceptable minimal acceptable  acceptable
Reliability fair poor good fair
Flexibility limited limited good good
Ease of Operation very easy complex easy fair
Land Requirements minimal minimal high moderate

Political Considerations unacceptable acceptable resistance favorable
OVERALL RANKING 4 3 2 1
* Discounted at 6% over 30 years; 1.0 represents lowest present worth.

5.16 The technical analysis reviews the site selection process and also
evaluates alternatives for transporting the sludge from the
wastewater treatment facilities to the sludge handling facilities,
The site selection process took nearly five years and included the
investigation of 25 different sites. A screening analysis reduced
the number of potential sites to 15. These 15 sites were
eventually reduced to four promising sites which were studied in
depth. Ultimately, Site 9N was selected. The major transportation
alternatives were pipeline and truck fleet. The pipeline
alternative was preferred over a truck fleet. The pipeline
alternative was further broken down into considerations regarding
the pump types, number of pump stations, line sizes, and optimum
solids concentration of sludge. After exhaustive analysis, it was
concluded that dual 450 mm diameter pipelines with a single high
pressure pump station using diaphragm pumps with a sludge solids
concentration of 2.0 to 2.5% would be the most cost-effective
transportation alternative. Additionally, WWCG prepared another
cost camparison that was site specific for Site 9N. Given the
prohibition of on-site disposal of the sludge via landfilling, it
was assumed that it would be necessary to dispose of the dewatered
sludge at a site 25 kilometres from Site 9N. This site specific
cost comparison indicated that camposting would be the least cost
alternative when compar=d to either landfilling or incineration.
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Proposed Actions:

AID has previously endorsed a wastewater master plan for Alexandria
which includes the provision of primary level treatment facilities with
discharge of the treated effluent to the Mediterranean Sea via a long
outfall. As a result of continued controversy over the issue of land
disposal versus sea disposal of the wastewater effluent, the GOE has
delayed construction of the proposed outfall system which would dispose
of the treated effluent into the Mediterranean Sea. AID has amended the
project to include only those portions of the approved wastewater master
plan that are compatible with both a land disposal alternative and a sea
disposal alternative.

Under the proposed sludge management scheme, primary sludge from the
East Plant will be discharged to the West Zone Collection System where
it will then travel to the West Plant. The primary sludge from the West
Plant which will include the solids contribution of the East Plant will
enter equalization tanks where the first effort to control solids
concentration will be made. A blended sludge pump station at the West
Plant will withdraw sludge from the equalization tanks and blend primary
effluent with this sludge to control the solids concentration. The
blended sludge will be pumped via dual 450 mm diameter steel pipelines
about 29 kilometres southwest to Site 9N. At Site 9N, the blended
sludge will be dewatered on conventional sand drying beds. The
dewatered sludge will then be camposted on-site using a simple windrow
process. It is envisioned that land owners will haul the composted
sludge fram the sludge management site.

In order to reduce the possibility of groundwater pollution in the
vicinity of the sludge management site, drying beds will be lined to
collect the filtrate from the dewatering process and this filtrate will
be treated and then discharged to a drain. The proposed treatment
process will use runimal mechanical equipment and design will utilize
appropriate technology to the extent feasible. Though no stream
analysis has been performed regarding the discharge of the filtrate to
the drain, it is not anticipated that an effluent meeting GOE effluent
quality standards, or even not meeting these standards, will have a
significant impact on the agricultural drain.

This project will include substantial management, operation, and
maintenance training activities to ensure that the proposed sludge
management facilities function in an acceptable manner. Laboratory
facilities willi o> located at Site 9N to monitor the guality of the
sludge. A data management system will include the recording of
application rates and allocations of camposted sludge to individual
farms.



5.21 A major concern regarding the sludge camposting operation is the

5.22

ultimate disposal of the end product. Preliminary indications are that
there is an existing demand for sludge in Cairo and Alexandria. Dried,
unstabilized sludge from the Abu Rawash facility in Cairo is given to
farmers while the compost from the Alexandria Solid Waste Composting
Facility is sold for about LE 6/m3, One- public sector agricultural
production company has expressed a strong interect in using the
camposted sludge in its operations. Ome aspect of the institutional
support efforts will be to promote the usz of the composted sludge on
agricultural lands. 1In the event that the market cannot absorb the
quantities of composted sludge generated by the proposed facilities or
heavy metals content renders the composted sludge undesirable for use on
agricultural lands, contingency plans will be developed as part of the
proposed institutional support efforts. These contingency plans will
include trucking the dewatered sludge to another site for landfilling.

Conclusion:

The technical analysis indicates that the proposed sludge management
system is feasible and technically sound. Based on this technical
analysis and the cost estimates developed, we conclude that the
requirements of Section 6l1l(a) of the Foreign Assistance Act have been
satisfied,
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ADMINISTRATIVE ANALYSIS

Introduction:

In determining the administrative feasibility of the project a detailed
examination of the capacities of AGOSD and AID to meet their assianed
responsibilities was carried out. This examination included a review of
AGOSD's early history as a general organization, as well as the initial
engineering and management advisory project assistance initiated in
1981. Project progress through the mid-1980's and the current
adninistrative arrangements were also reviewed. Finally, the
feasibility of the proposed administrative arrangements for the
implementation and monitoring of the project and the institutional
development activities proposed as part of Amendment 2 were examined.
In carrying out this analysis, the project comittee utilized the
extensive information available in USAID files and the exper iences of
the project financed consultants and contractors and USAID project
officers. The following summarizes the results of this analysis,

Background:

Establishing an effective project implementation arrangement has always
been a serious problem. At the inception of this project, the GOE
implementing agency was the national wastewater authority, the General
Organization for Storm and Sanitary Drainage (GOSSD). 1In August 1979
the national authority was restructured and the responsibility for the
operations and construction of the water and wastewater systems in the
major cities of Alexandria and Cairo was delegated to new wastewater and
water organizations within the respective governorates. 1In Alexandria
the new wastewater organization became the Alexandria General
Organization for Sanitary Drainage {AGOSD). Thus, AGOSD assumed project
implementation responsibilities in August, 1979,

Due to the magnitude of the construction plans and the organization's
new responsibilities as a wastewater utility, USAID determined that
AGOSD needed assistance to design, manage and monitor construction
activities, and also needed on-going assistance o manage, operate and
maintain the ailing Alexandria Sewerage System. Accordingly, USAID
required, as a condition precedent to disbursement (PIL NO. 1), that
AGOSD contract with a U.S. Consultant for project management and
engineering services for a period of several years,

Early Project Technical Assistance tfforts:

AGOSD executed a contract with Boyle Engineering Corporation in
association with Arthur Yeung & Campany (BEC/AYC) for the provision of
consulting engineering and management acvisory services, beginning
February 1981. BEC/AYC provided technical services to AGOLD in three
functional areas, including (a) a Review 0f AGOSD's organizational,
technical, administrative and managerial systems, and preparation and
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implementation of plans for recommended improvemonts; (b) assistance to
AGOSD in the technical review of designs, plans and specifications
submitted by engineering design consultants; and (c) day~to-day advice
and recammendations to AGOSD as to administration, management,
accounting, budgeting, training, project management and facility
operations and maintenance.

development of an implementation plan of recammended umprovements, and
oconcluding with the implementation of selected tasks, systems, training
and assistance activities. BEC/AYC's contract was terminated on March
30, 1984, as AGOsD reached the decision that consultant advisory
services were no longer required by AGOSD.

not implement or allow the implementation of the recammendations.
BEC/AYC produced many organizational analyses, implementation plans and
reports which remain relevant today. BEC/AYC had its greatest impact
assisting AGOSD on a daily basis with the technical review of designs
and specifications, small projects and with classroom and hands-on
training activities. The consultant assisted AGOSD in the actual
technical review of designs and plans submitted by CDM, WwCG and the
contractors, and provided structured classcom and field training for
AGOSD's inexperienced design and construction engineering and inspection
staff. 1In the area of operations and maintenance, the consultant staff
(a) provided hands—on training assistance in the operation, maintenance

While BEC/AYC's activities helped AGOSD resolve immediate needs and
crises, not nuch of the assistance had a long-term impact on the

evaluate performance ang retrain personnel when necessary. Although
same individual managers did apply the consultant's recommendations
within their own divisions (case in point, the clean-up and
reorganization of the “snarram Bey Garage facility), agosp management
was neither willing nor exhibited any interest in umplemanting

organizational change prior to 1985,

In 1984 when a new AGOSD Chairman terminated BEC/AYC's contract, it was
USAID's position tha: the action was premature given the Alexandria
wastewater project needs and implementation Status, but that the
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decision would provide AGOSD with the opportunity to determine its own
ability to manage itself with its new Chairman. It was also USAID's
view that the termination of BEC/AYC's contract did not mean the end of
technical support for the project, particularly since the majority of
BEC/AYC's analyses, recommendations, and reports would provide
appropriate frameworks in which follow-on or similar activities could be
programmed.

Post-1984 Project Progress:

Beginning in 1984 numerous delays hampered progress on implementation of
the project. AGOSD delayed the procurement of major construction,
engineering design and construction supervision elements including the
East and West Treatment plants and the sludge facilities. AGOSD
exhibited great difficulties and delays in reviewing vouchers,
authorizing payments and administering contracts, It was clear that the
vast Phased Implementation Plan project administration responsibilities
were beyond the means of AGOSD's limited contract management,
construction management and supervision, and project review personnel's
abilities. AGOSD's inability to effectively administer the
project-financed contracts was again highlighted during the extended
negotiation period with WWCG for a contract extension for additional
project design and construction supervision services. WWCG worked
without a contract for almost one year, and the situation became very
critical when both WWCG and the construction contractors began

demobi lization procedures in late 1985, '

Current Administrative Arrangements:

In January 1986 USAID executed a direct AID contract with WWCG to
provide the required services to AGOSD through June 1989. The scope of
the contract is to provide AGOSD with engineering, construction
managerent, operations and maintenance, training and start-up services
for the project. WWCG's role, as defined in Project Implementation
Letter No. 31 (November 1986) is to act on behalf of the Owner as well
as to advise and assist AGOSD in all engineering and construction
matters related to the project. More specifically this includes:

(a) acting as the Owner's Agent in observing, inspecting and monitoring
Contractor work, submittal review, and the issuance of instructions
to the contractors;

(o) ~informing AGOSD of project progress and problems in scheduled
meetings, correspondence. and reports;

(c) the submittal of designs, reports, manuals and specifications for
AGOSD review;

(d) the preparation and submission of construction bid analysis with
recommendations to AGOSD for review, approval and award;
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(e) coordination with AGOSD on all construction projects;

(£) providing AGOSD with copies of all construction contractor
correspondence;

(g) coordination with AGOSD's two area managers; and

(h) the identification of project real estate requirements and
assisting AGOSD with property rights acquisition and documentation.

Proposed Administrative Arrangements:

The expansion of WWCG's role as the project engineer, and the
clarification of its role in PIL No. 31 relieved AGOSD of many project
responsibilities which it neither had the resources nor ability to
2ffectively control. Since mid-1986 project implementation progress has
tmproved. The IFB for the East and West Treatment Plant Rehabilitation
was released in July 1986, the contract awarded to Fru—-Con, and signed
in January 1987. Nevertheless AGOSD still does not appear capable to
effectively handle the project management responsibilities, particularly
inlight of the increased level of construction activities proposed under
Amendment 2. Accordingly, USAID proposes to amend PIL No, 31 and issue
PIL 31-1 (Annex J) which will expand WWCG's role as the sole Engineer
and Program Manager for all contracts for which it is, or will be
responsible under the Project. WwWOG will therefore, advise and assist
AGOSD on all engineering planning, desian, construction execution,
operations, maintenance and training matters, and on matters of
contractual and budget planning and implementation. WWCG will be
AGOSD's exclusive Construction Manager for supervising, monitoring,
observing, testing, inspecting, rejecting, directing and approving all
contractually-related work and actions of the contractors for which WWCG
is responsible. The objective of PIL 31-1 is to transfer the day-to—day
PIP construction issues and problems to the consultant and thereby allow
AGOSD to focus more of its efforts on overall system planning and
operational issues,

With the cammissioning of the Sporting and Ras El Soda pump stations in
late 1986, AGOSD has finally become aware of the need to improve its
overall capability to manage Alexandria's massive wastewater systems.
The new Chairman has made numeraus personnel changes within AGOSD's
management structure with the replacement and retirement of inefficient
managers. This change with relatively new and inexperienced management
staff cames during a period of time in which AGOSD will lose many of its
older, experienced (former GOSSD) technical and engineering personnel to
retirement. It appears that AGOSD's changing physical assets and
personnel has signaled to the Chairman the need to focus on AGOSD's
organizational requirements to effectively plan, manage and operate an
expanded wastewater system.



6.13

6.14

6.15

6.16

-39-

Proposed Institution—Building Activities:

In January 1987 AGOSD's Chairman requested USAID to fund technical
assistance to address four major organizational oconstraints. This
includes:

(a) AGOSD's lack of institutional capability to train and upgrade the
Supervisory and/or technical skills of staff assigned to manage,
operate or maintain AGOSD's facilities or equipment;

(b) an inability to effectively manage, organize, and support AGOSD's
massive material ang equipment procurement and inventory systems;

(c) an inability to effectively and efficiently manage and utilize
AGOSD's administrative, financial and organizational information
systems; and

(d) an inadequate understanding among many AGOSD managers regarding
Systematic utility operations,

In Pebruary 1987 the Chairman initiated preliminary investigations to
identify AGOSD's technical assistance needs with the appointment of a

technical assistance, staff ang budgetary resources, AGOSD has the
potential to develop an Operations and Maincenance Training Department
capable of (a) assessing on-going training needs, (b) developing
appropriate training curriculums and materials, (c) delivering training,
and (d) conducting performance evaluations of trained personnel ,

Further analysis and identification of AGOSD's training and
institutional needs will be jointly conducted by WG and selected AGOSD
representatives beginning in 1987, During the Needs Assessment
BEC/AYC's recammendations and accamplishments will be reviewed, and a
thorough analysis of AGOSD's manpower requirements for the expanded
System identified. A final Needs Assessment Report will present a
training plan with training and technical assistance strategies to meet
AGOSD's long-ternm organizational needs. The final report will serve as
the basis for the competitively selected technical assistance contract
requested by AGOSD.

long-term technical advisors working directly with AGOSD, an alternative
form of technical dssi1stance has also been requested by AGOSD. This
alternative assis-ance involves a long-term twinning relationship
between AGOSD and a Similar wastewater utility in the United States.
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As AGOSD begins to cammission and takeover parts of its expanded
wastewater facilities, AGOSD management sees the need for specific

assistance fram working wastewater utility practioners. It is

envisioned that the "Twinning® activities of the technical assistance
oontract will involve long-term on-the-job working relationships between
key AGOSD personnel and selected US wastewater utility counterparts.

The TA contractor will identify appropriate short-term twinning
activities between functional counterparts in Alexandria and the US.

The twinning arrangements will provide opportunities for AGOSD personnel
to travel to the US utility and to learn new technologies and systems in
structured observational training activites. Following the US visit,
selecced American utility specialists will travel to Alexandria to work
alongside their AGOSD counterparts to transfer new skills, implement new
methodologies, or assist AGOSD in solving particular technical problems.

Based on past institutional and training analyses carried out by
BEC/AYC, and AGOSD's stated priority to upgrade its operations and
maintenance systems, the proposed institutional development activities
will center around the development of AGOSD's Operations and Maintenance
Training Department. The three other major institution-building
camponents will include: (a) Material and BEquipment Management Systems
Developmant; (b) Management Information System Development; and (c)
Utility Management Assistance. (Annex H presents an amplified
description of the proposed institution-building activities).

U8AID:

The Office of Urban Administration and Development (UAD) within the
Development Rescurces Directorate will have the monitoring
responsibilities for AID. UAD currently has one USDH engineer and one
FSN engineer assigned full2time to the Alexandria Wastewater project.
These assigned professional staff have extensive experience in the
design, construction, operations and maintenance of wastewater systems
projects. 1In order to provide the required level of monitoring during
the increased period of construction work associated with the Amendment
2 financed activities, UAD has decided to assign one FSN Project
Assistant to the project. The contract for this position will be
financed with Amendment 2 Grant resources. These staff resources should
provide adequate AID monitoring support for this project.

Conclusion:

Given AGOSD's current receptivity towards institution building
activities and the organizational emphasis on improving operations and
maintenance systems, it is clear that AGOSD is committed to
organizational development. With the engineer's assumption of the
primary construction responsibilities, AGOSD will be in a position
whereby 1t can concentrate on the development and application of
appropriate wastewater utility management systems to effectively and
efficiently manage the expanded Alexandria wastewater system. At the
sarne time, the proposed level of USAID/UAD staff should be sufficient to
provide the necessary AID monitoring support. Accordingly, the project

appears to be administratively feasible,
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ECONOMIC ANALYSIS

Methodologx:

Wastewater treatment projects like most Public Health Projects are
traditionally evaluated using cost effective analysis because
pollution control benefits are largely non-monetary in nature and
extremely difficult to quantify to any degree of significance,

A cost-effectiveness analysis considers both quantitative and
qualitative factors. For this project, each viable overall
alternative was analyzed in terms of:

Feasibility

Environmental and social concerns
Reliability

Flexibility

Constructibility

Operability

Maintenance needs

Future Expansion

Future Upgrading

Energy consumption

Capital cost

Operation and maintenance cost
Present worth

O0OO00O0O0O0O0ODO0ODO0OO0OO0OO0O

Quantitative comparisons include:

Capital cost

Operation and maintenance cost
Present worth

Sensitivity to chanc-d costs

OO0 O0O0

Qualitative comparisons include:

Environmental concerns
Socio-political concerns
Technical concerns
Energy consumption

(N oo o)

The alternatives were analyzed and compared as to their
sensitivity to changed costs and the effect of changed costs on
both present worth and operation costs.

Both the 1978 Master Plan and the 1981 updated Master Plan
perforrmed in depth Cost Effective Analysis for the feasible
alternatives of meeting the sewage treatment objectives of the
project. Three such alternatives were analyzed and the analysis
identified the cost effective alternative of primary treatment
followed by camposting of sludge and sea disposal of effluent.
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Since the Phase T activities being funded are identical to all
three of the alternatives analyzed and are common to either sea
disposal or land application of effluent, the original analysis is
relevant to a decision to add funds to camplete the work
anticipated.

In addition to the economic analysis already performed for the
three alternatives, each sub-system or component of the overall
project has been subjected to in depth cost effective analysis of
the viable alternatives for that particular component as part of
the standard engineering design procedures,

The selected alternative resulting from this process, drying beds
followed by composting and land application, is cost effective,
meets project objectives and is consistent with Eqyptian resource
policy.

Basis for Additional Funding:

As stated previously in Section I, Project Description, the
reasons for the need to increase funding are:

1) Delays in project completion caused by implementation problems
resulting from implementing agency ineptitude.

2) Delays in bidding project elements due to excessive review
time or lack of Rights of Way.

3) Change in construction technology from open cut to tunneling
methods due to extremely poor soils in much of the project
area.

4) Extended engineering and construction supervision services
required cue to all delays encountered,

5) Dollar payment for the LE engineering costs from grant dollars
at the recuest of the GOE.

Although adding to the total project cost, these reasons do not
invalidate the criteria and methods used to analyze the original
project as presently amended. The following discusses the major
findings of the analysis.

Jobs Provided:

The Phase I facilities are expected to provide approximately 3000
local constriction joos during construction and 400 + permanent

Jobs for opsrating and maintaining the constructed works. Of the
total LE costs estimated for the Phase I facilities, about 40% is
estimated for the laoor component, therefore, approximately LE 150



million at current exchange rates will be put into the local
economy by contractor payrolls. With the addition of the

$63.7 million, the total jobs anticipated to be created from Phase
I activities will in fact occur.

D. Effect on Tourism:

7.13 Due to a series of events in 1985 and 1986, including unfavorable
publicity about sewage pollution of the tourist beaches in
Alexandria, the Governorate of Alexandria experienced a drop in
tourism of 500,000 tourists(l). As the normal stay in Alexandria
is estimated at 4 days with the average tourist spending 25LE/day
for the 4 month tourist season, the Egyptian economy lost roughly
LE 50 million each of those years from tourists. Although beach
pollution was only one of the contributing factors in this most
recent experience, these events do point out the magnitude of loss
to the Egyptian economy that could result from a major health
epidemic caused by sewage pollution in Alexandria.

E. Cost per Capita

7.14  The $63.7 million increase in project cost translates into
approximately $13 per person. From Table 2, the total project
costs are estimated at LE 389 Million and $262 Million. Based
tpon the projected 5 Million ultimate users, the incremental $13
per capita cost results in a $90 or 180 (2) LE per capita total
cost for Phase I. Typical worldwide costs for acceptable urban
wastewater collection and treatment schemes range between $300 to
$800 per capita for total campleted systems. Considering the
estimated costs of the pre-project collection system and the costs
to camplete Phase II of the Alexandria system, total wastewater
system costs fall in the middle of this range.

F. Conclusion:

7.15  In view of the money returned to the economy during construction
and the positive role the project plays in protecting the tourism
incame of Alexandria and Eqypt, the additional cost of completing
Phase 1 1is prudent.

(1) As estimated by the Alexandria Chamber of Commerce.
(2) Doliar/.f conversions at LE 2 = 1 US Dollar
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FINANCIAL ANALYSIS

The original project paper analyzed the Revenues, QOperating Costs
and Capital Costs for AGOSD through the year 2000, Included are
Projected Income Statements, Projected Cash Plow Statements and
Projected Balance Sheets. Amendment 2 is essentially a completion
cf the same facilities originally analyzed, therefore the original
analysis is still relevant for the period through the year 2000.

Update of Recurrent Costs

Updated estimates for the recurrent costs have been prepared by
the consultants, WWCG. Present and future estimated recurrent
costs are shown in Tables VIII-1, 2, 3& 4,

As a result of AID concern over the GOE's prior committments to
O&M, an agreement was reached in 1984 between AID and the GOE.
The Memorandum of Understanding dated 22 Jan. 84 between the GOE
(represented by the Minister of Reconstruction, Housing and Land
Reclammation and the Minister for Investment Affairs and
International Cooperation) and USAID, establishes a schedule of
tariff increases to cover wastewater system Operations and
Maintenance costs. By 1985, AGOSD was to have had a water rate
structure sufficient to provide revenues covering 10% of their O&M
costs exclusive of debt service. Pro-rating the agreed upon
annual increases to the present indicates that AGOSD needs to
reach a revenue to OsM cost ratio of 26% by 1987. Even with
AGOSD's 1 January 87 rate increase, they are only at present
covering 5% of their expected 1987 OsM costs.

In addition, beginning in 1987 and continueing through 1991, O&M
costs are expected to begin accelerating as the USAID grant funded
facilities (pump stations, force mains, treatment plants and
sludge camposting facilities) come on line. The consultant has
prepared an estimate of the additional operation and maintenance
Costs expected to be incurred by AGOSD as a result of these new
fecilities, These cost increases (shown in table VIII-3) indicate
a 91% increase in 0&M costs by the end of 1992. To assist AGOSD,
present and future construction contracts include OsM assistance
for periods up to 3 years. This provides a time period to allow
gradual rate increases by AGOSD which should soften the financial
impact of the new facilities becoming operational.
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TABLE VIII-1
FY 86 OsM EXPENDITURES BY CATEGORIES
CATEGORIES ' AGOSD
‘ LE (,000) ¢
Chapter I
Salaries 1,872
Overtime, Incentive Pymts 4,568
Benefits
Subtotal 6,440 87.5
Chapter 1II
. Replacement parts 338 5.2
Equipment, Tools, Instrum. 36 .5
Fuel: Diesel 0il, Gasolin 101 1.3
Electricity & Other Utilit, 88 1.2
Materials, Chemicals, 29 .4
Taxes, Fees 1 .0
Rent & Contract Services 48 .6
Interest Payments 240 3.3
Misc./Overhead 1 .0
Subtotal 932 12.5
Total EZxpenditures 7,372 100%
TABLE VIII-2
SUMMARY OF COST-REVENUE RELATIONSHIP
FY 1986/87
LE (,000)
Operating
Organi-  Expenditures: Income: Deficit/ Coverage
zation Manpower  Goods Total Sale of Fees & Total Gov't Ratio (%)

Salaries Services O&M Costs Water Charges Revenue Transfer

AWGA(USAID) 8,730 55,522 64,252 25,100 1,500 26,700 37,552 42.0
AWGA(IBRD)* (56,850) (3,085) (14,935) (20,017) (5,070) (25,087) (10,152) (60.0)
Wastewater:

AGOSD 8,204 1,003 9,207 - 500 500 8,707 S.0
Source: Budget Data supbmitted bv AGOSD Finance Officers.

Note: AWGA data shown in parthensis was taken from the IBRD/EMENA Staff Appraisa.

Report of the Second Alexandria Water Supply Project, October 10, 1985.
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TABLE VIII-3
ADDITIONAL ANNUAL O&M COSTS, 1000 LE

FACILITY 1987 1988 1989 1990 1991 1992

Treatment Plants

- East Plant 37 * 772 1,536 1,689
~ West Plant w/Sludge 21 * 523 1,059 1,165
Sludge Management Facility
- Porce Mains 3 * 196 418 460
- Site 9 N *1,204 2,640 2,912
Pump Stations
- Sporting * 35 53 58 64 71 78
- Ras El Soda 7 10 *~ 77 158 174 192
- Maamoura 5 * 61 140 154 170
-~ Sidi Bishr 115 * 127 139 153 168
- Smouha 10 * 150 319 351 386
- East Zone 10 * 368 799 878 966
- Abu Qir 2 * 29 31 35 38
Collection System 2 6 33 148 162
TOTALS 42 207 937 4,378 7,617 8,386

*  3Begin operation of Facility (assumes pump stations can by-pass E. Plant)

Notes: 1. Non-operating costs assumed at 1/2 normal labor costs
Costs escalated at 10% per year after start of operation
3. Collection system O&M estimated at 0.2% of capital cost/year

[ Q0]
.
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TABLE VIII-IV
TARIFF INCREASES REQUIRED
(X1000 LE)

1986 1987 1988 1989 1990 1991 1992

% Population on Sewers 40% 40% 50% 60% 70% 80% 80%

Projected Total Q&M Costs 9207 9249 9414 10144 13585 16824 18593
(without debt service)

Expected Tariff Revenue at
10% of Total Water Tariff

Revenue

500 1004 1381 1819 2335 2935 3229

EXPECTED TARIFF SHORTFALL 8707 8245 8033 8325 11250 13889 15364

Tariff Shortfall as % of
1986 Water Tariff Revenues 35% 33% 32% 33% 45¢ 55% 61%

At 10% yearly rate increase,
Tariff Shortfall 35% 23% 123 33 5% 5% 1%

8.03

Note: Assumes 10% yearly revenue growth based on population
growth. Assumes no additional population is connected
other than that by sewers built under Project 263-0100.

Accordingly, the grant agreement will include a covenant requiring the
GOE to budget the expected OsM shortfalls until AGOSD reaches 100%
coverage of O&M expenses, exclusive of debt service, Details
concerning progress in this regard will be discussed at least annually
within the context of review of the Memorandum of Understanding
between MOHPU and USAID dated January 1984 and related benchmark
matrices. It is considered important that this be accomplished
because of the heavy capital expenditures which will be required in
order for AGOSD to camplete the future Phase II works. These capital
expenditures will be a heavy burden on the AGOSD budget over the next
10 year period, leaving little roam to supplement O&M expenses fram
their capital expense budget.
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SOCIAL ANALYSIS

Since the basic objective of the project remains unchanged (i.e.
to complete the phase T activities), the social soundness analysis
which was prepared for the original project paper is still valid.
Accordingly, no additional analysis has been conducted for
Amenament 2,

It is worth noting that certain social concerns related to the
sludge facility site have been addressed in the Technical Analysis
(Section V). Given the fact that AGOSD needs to treat and dispose
the sludge, the proposed composting facility will provide added
social benefits through the re-use of a resource. This will also
Support curreint GOE land reclammation and crop productivity
improvement programs.

The project design for Amendment 2 includes specific monitoring
and evaluation activities which should produce some indication of
the differential cucial impact of USAID assistance in upgrading
the wastewater nevwork in Alexandria (See Section II C and IV G).
Particular focus will be given to examining how the upgraded and
expanded system impacts the lives of women.,
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ENVRIONMENTAL CO{SIDERATIONS
Background:

From its inception, the Alexandria Wastewater Project has been the
subject of extensive environmental review. The Alexandria
Wastewater Master Plan was Prepared by Camp Dresser & McKee Inc.
in 1978, This master plan included a program of marine studies
which examined the feasibility of large-scale disposal of
wastewater into the Mediterranean Sed. As a result of the marine
studies, the consultant recammended preliminary treatment
facilities with disposal of effluent to the sea. In accordance
with "AID Environmental Procedures*", the Agency prepared in 1979
an Environment Impact Statement (EIS) which included extensive
marine investigations. The EIS recommended that the proposed
preliminary treatment facilities be upgraded to primary treatment
facilities., as sludge is a by-product of primary treatment
facilities, the EIS recammendacion resulted in a requirement for
sludge management facilities.

With the concurrence of the Bureau Environmental Coordinator and
in conjunction with the breparation of this amendment to the
Project Paper, a decision was made in 1987 to prepare an amendment
to the original EIS which would cover the additional issuves raised
by the requirement for sludge management facilities., WWCG
prepared a report using the format of an environmental assessment
which addressed the potential environmental effects of the
proposed sludge management facilities and which is included as
Annex 1,

Anticipated Benefits:

As originally conceived, anticipated benefits of the project
Included significant lmprovements in environmental quality and
public health in the project area. These improvements were to be
obtained through provision of increased and improved wastewater
infrastructure capable of Serving approximately 81% of the Year
2000 population.

Environmental Issues:

As a result of continued controversy over the issue of iand
disposal versus sea disposal of the wastewater effluent, the GOE
has delayed construction of the proposed outfall system which
would dispose of the treated effluent into the Mediterranean Sea,
This has resulted in the interim disposal of wastewater into Lake
Maryout; until such time as a final decision is reached regarding
the disposal alternatives, discharge of primary effluent into the
lake can be expected to reduce somewhat the benefits originally
anticipated. The amended project no longer includes funds for the
oonstruction of an outfall system.
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10.10

The original EIS identified a number of major issues. These
included the following:

-~ The Appropriateness of Sea versus Land Disposal,
- Level of Treatment Required,

- Management of Industrial and Toxic Wastes,

= Operator Training,

-  Sewer Laws,

- Solid Waste Management,

- Environmental Monitoring,

Additional significant issues identified which relate to the
proposed sludge management facilities include:

- Displacement of Families,

- Loss of Agricultural Land,

- Pollution of Groundwater and Surface Waters by Sludge Bed
Filtrate,

- Excessive Heavy Metals in Composted Sludge,

- Pathogens in Camposted Sludge,

- Relocation of Cemetery,

= Encroachment into Lake Maryout to Accommodate Sludge Pipeline.

Recamended Envirornmental Plan of Action:

AID has previously endorsed a wastewater master plan for
Alexandria which includes the provision of primary level treatment
facilities with discharge of the treated effluent to the
Mediterranean Sea via a long outfall. AID has amended the project
to include only those portions of the approved wastewater master
plan that are campatable with both a land disposal alternative and
a sea disposal alternative,

The Industrial Pollution Control segment of the AID-funded
Industrial Production Project is making plant process
modifications in a large number of industries and is providing
pre-treatment facilities for three industries to reduce the impact
of wastewater discharges fram those public sector industries in
Alexandria which have the greatest loadings on the public sewer
system.

Operator training is an integral element of the project as
designed. This a-endment proposes even greater training efforts
than included in the original project design.

AGOSD should continue its efforis to enforce the requirements of
the Sewer Law with regard to standards for discharge of industrial
wastes to the public sewers. Increased efforts on the part of
AGOSD have reduced problems associated with the disposal of solid
wastes into the public sewer system,.
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AGOSD will reimburse or relocate to equivalent quarters about 18
families of squatters who are illegally living at the site of the
proposed sludge processing facilities.

Approximately 250 feddans of productive agricultural land will be
lost as a result of the proposed sludge handling facilities. The
use of sophisticated mechanical dewatering facilities could reduce
land area requirements; however, the operation and maintenance
requirements associated with such fac:lities are not considered to
be appropriate to current conditions.

The proposed sludge handling facilities will include secondary
level treatment facilities which are capable of treating filtrate
from the sludge drying beds to a level which would minimize any
potential pollution to the groundwater and adjacent surface waters.

Activities being conducted under the ~ndustrial Production Project
should significantly reduce the amount of heavy metals entering
the public sewer system. 1In addition, it is proposed that AGOSD
will routinely measure the concentrat:-ons of Zinc, cadmium,
copper, lead, aluminum, chromium, and boron in the sludge.

Records will be maintained as part of the sludge management system
to control application rates and allocations of composted sludge
to individual farms,

Pathogens in sludge can be inactivated with proper composting.

The project design includes training components designed to ensure
that AGOSD properly operates the sludge facilities and that the
operation is adequately ronitored.

AGOSD will either relocate the cemetery which is presently at the
site of the proposed sludge facilities or will provide permanent

access with visual screening and landscaping at the option of the
family owning the cemetery. -

Apout 2 kilometres of the proposed sludge pipeline will be on an
embankment to be constructed along the shoreline of Lake Maryout.
In order to ensure that the encroachment is kept to a minimum and
that construction techniques have minimal impact on the lake, the
Department of Fisheries will perform the actual construction of
the embankment.

Environmental Clearances:

The project as currently designed is in conformance with the
requirements of “"AID Environmental Procedures® (22 CFR 216) and
will provide significant Lmprovenents in environmental quality and
the public health in the project area. It is important to note
that the disposal of primary effluent into Lake Maryout represents
an interim solution; ultimately, the GOE will have to make a
choice between land disposal and marine dispusal of the effluent
and camplete the wastewater system for Alexandria.
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10.19 The Bureau Environmental Coordinator has delegated responsibility
for issuing environmental clearance for the Project paper
Amendment to the Mission Environmental Officer (see Annex M). The
Mission Environmental Officer has conducted an extensive review of
this project and issued environmental clearance for same by means
of the memorandum included as Annex N.
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Mr. Frank B. Kimhall
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USAID/Cairo
Egypot
16 April 1987.
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Dear Mr. Kimball:

This is to reques* USAID fundinao in the amount of $ 63.7
milliorn For Alevandria Wastewater Svstem Expansion rroject
(2A3-01000) .

The $73.7 million incremental obligation in FY 1987 will
incrrsge fundine to comolete activitiec fipanced under
Phase T «f the Alexandria “astewater Svstem Exnansion
project ohased imolementation olan.

The Fowcr“ment of ’avot (GOE) contribution nf cash and inkind
assistance to this nroject tntals 302 million Egvotian
Pound"

This nroject will im»nrove the quality of life of low income

rezidents in unsewered arcas of Alexandria and eliminate
sewate floodinc of streets and beaches by uvgrading and
exranding the wastewater svstem of Alexandria.

Sincerely,

Alexandria General Nrcanization
for Sanitarv Prainage

) 4. 2l

Ahmeé@ Ahmed Abu Alfa, Chairman
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ANNEX B
THIRD AMENDMENT
TO

PROJECT AUTHORIZATION

Name of Country: Arab Republic Name of Project: Alexandria
of Egypt Wastewater

System Expansion

Number of Project: 263-0100
Pursuant to Part 1I, Chapter 4, Section 531 (Economic Support Fund) of the
Foreign Assistance Act of 1961, as amended, the Alexandria Wastewater System
Expansion Project (the "Project") was authorized on August 27, 1979. That

authorization is hereby amended as follows:

1. Funding Level and Life of Project. Concerning the first unnumbered

paragraph under Section 1 of the First Amendment to the Project Authorization,

dated Scptamnber 28, 1983:

(a) The level of approved planned obligations of Grant funds is hereby
increased fram One Hundred Ninety-Eight Million, Seven Hundred Thousand
United States Dollars ($198,700,000) to Two Hundred Sixty-Two Million,

Four Hundred Thousand United States Dollars ($262,400,000) .

(b) The planned life of the project is increased from eight years to

fourteen years, measured from date of initial obligation.



2. Source and Origin of Commodities, Nationality of Services. The following

is added to the statement in the original Authorization, as modified by the
Second Amendment thereto, concerning eligible us.s of A.I.D. Project funds:
"In addition, with the agreement of both Parties, A.I.D. funds may be applicd
to the cost of selected goods of Egyptian source/origin ard selected services

of Egyptian nationality"

3. Condition Precadent to Funds Available Hereunder. Prior to any

disbursemcnt or to the issuance by A.I.D, of any commitiont documents parsuant
to this Third Amendment to the Project Authorization, the Grantee shall,
except as the Parties may otherwise agree in writing, furnish to A.I.D., in
satisfactory form and subcstance, an executed loan agreement between the
Grantee and A/GOSD covering the additional funds provided by this Third
Amendment to the Project Authorization and containing terms of payment

acceptable to the Grantee and A/GOSD.

4. Conditijon Precedent to Disbursement for Training Activities. Prior to any

disburseinent or to the issuance by A.I.D. of any commitment documents for the
purpose of funding technical assistance for the training of A/GOSD personnel,
the Grantee shall, except as the Parties may otherwise agree in writing,
furnish to A.I.D., in satisfactory form and substance, evidence of
establishment within A/GOSD of a Training Department for personnel to be
trained under the Project, together with a statement of A/GOSD's planning for

timely staffing of that Department.



5. Covenants. The Amendment to the Grant Agreement shall contain covenants

in substance as follows:

(a) Role of the Enginser. New construction contracts financed under

the Project shall contain a delegation to the U.S. engineering
consultant of the authority to carry out certain duties as specified for
“the Engineer" in Parts I and II of standard "FIDIC" terms*, In
addition, A/GOSD will exert its best efforts to amend already executed

constructicn contracts to the same effect.

(b) Provisional Sums. New construction contracts financed under the

Project shall call for provisional sum arrangements acceptable to
A.I.D. In addition, A/GOSD will exert its best efforts to amend already

executed construction contracts to the same effect.

(c) Social Insurance. Egyptian social insurance premiums assessable on

any new construction contracts financed under the Project shall be
cost-rcimburseable expenditures to each such contractor and shall be

payable by A/GOSD, as a Grantee contribution to the Project.

(d) A/GCSD Contribution. The financial contributions of A/GOSD to the

local currency costs of contruction contracts shall be met through use

of Egyptian pound letters of credit.

* "Conditions of Contract for Works of Civil Engineering Construction",
published by the Federation Internationale des Ingenieurs Conseils (FIDIC);

3rd Edition (March 1977).



(e) Contract Close-out Procedures. A/GOSD will exert its best efforts

promptly to complete cloce-out responsibilities, and to meet payment
responsibilities thersunder, with respect to the following
project-funded contractors: Perini International Cooperation; Boyle
Engineering Corporation/Arthur Young & Company; Wastewater Consultative

Group; and Camp, Dresser and McKee.

(f) Wasterater Tariffs. The Grantee agre:s to exert its best efforts,

over time, to increase wastewater tariffs in Alexandria so as to cover
operating and maintenance costs of Project-funded infrastructure.
Details concerning progress in this regard will be discussed at least
annually within the context of review of the Memorandum of Understanding

between the Parties dated January 1984 and related benchmark matrices.

6. Continuation in Force of Previous Authorization Documents. Except as

specifically amended above, the original Authorization, as previously amended,

ranains in full force and effect in accordance with its terms.

\'%/
Approved: /W? ]%7
77 //

Arthur M. Handly

Acting Director

USAID/Egypt

/?5/3/ 5)

Drafted:LDG:KO¥5553011:53:7/8/87:3AMPRAUT




ANNEX C

CERTIFICATION PURSUANT TO SECTION
0ll(e) OF FAA 1961 AS AMENDED

I, Arthur M, Handly, Acting Director, the Principal Officer of the Agency for
International Developnent in Egypt, having taken into account, among other
things, the maintenance and utilization of projects in Egypt previously
financed cc assisted by the United States, do hereby certify that in my
judgment Egyot hac both the financial capability and the human resources to
effectively install, maintain and utilize the capital assistance to be
provicded for the Alexandria Wastewater Stagz I Expansion Project, as amended.

This judgment is based upon general consideration discussed in the capital

assistance paper to which this certification is to be a"fched.///é;n
/
iy

Arthur M, Handly
Acting Director

27/;/ i

Daje



ANNEX D

CERTIFICATION PURSUANT TO
GRAY AGREEMENT

As Acting Director and Principal Officer of the Agency for International
Development in egypt, I certify that full considsration has been given to the
potential involveiment of small and/or economically and socially disadvantaged
enterprises, historically black colleges and universities and minority
controlled privite and voluntary organizations covered by the Gray Amendment.

The project procurement plan is based on the need to utilize contractors with
specific substantial knowledge and technical conpetence as discussed in
Secticn IV of the Project Papar to which this certification is attached. The
necessary knowledge and expertise is not available, to the best of our
knowledge, from minority and women-owned firms, historically black colleges

and universities and minority controlled private voluntary agencies.
‘////»//
7 {

wr . Handly
Acting Directo
/

27/3 5

Dty




PROJECT CHECKLIST (FY 1987)

Listed below are statutory criteria
applicable to projects. This section
is divided intc two parts. Part A.
includes criteria applicable to all
projects. Part B. applies tc projects
funded fram specific sources only:
B.1l. applies to all projects funded
with Developmznt Assistance lcans, and
B.3. applies to projects funded fram
ESE.

CROSS REFERENCES: IS COWITRY CHICK-
LIST UP TO DATE?
HAS STANDARD ITEM
CHECKLIST BEEN RE-
VIEWED FOR THIS
PRAJECT?

A.  GEKRERAL CRITERIA FOR PROJECT

1. FY 1987 Continuing Resolution
Sec. 523; FAA Sec, 624A.

Describe how authorizing and
appropriations cuaamittees of
Senate and House have been or
will be notified concerning
the project and any change in
the project,

2. FAA Sec. 611(a)(l). Prior
to obligation in excess of
$500,000, will there be (a)
engineering, financial or
other plans necessary to
carry out the assistance and
(b) a reasonably firm esti-
mate of the cost to the U.S.
of the assistance?

3. FAA Sec. 6l1(a)(2). 1F
required within recipient
country, what is basis for
reasonable expectation that
such action will be completed
in time to permit orderly
accaiplishment of the purpose
of the assistance?

ANNEX E
PAGE 1 Or 11

Yes

Yes

Congress has been
notified

The necessary planning
and cost estimate have
been completed

No further legislative
action is required



4.

FAA Sec, 6l1(h); FyY 1987
Continuing Resolution Sec.
501. 1If for water or water-
related land resocurce con-
struction, has project met
principles, standards, and
procedures established pur-
suant to the Water Resources
Planning Act (42 U.S.C. 1962,
et seq.)? (See AID Handbook
3 for new gquidelines.)

FAA Sec. 6ll(e). If project
is capital assistance {e.g.,
construction), and all U.S.
assistance for it will exceed
$1 million, has Mission
Director certified

the country's capability to
effectively to maintain and
utilize the project?

FAA Sec. 209. Is project

susceptible to exccution as
part of regional or multi-
lateral project? 1I1f so, why
is project not so executed?
Information and conclusion
whether assistance will
encceurage regional develop-
ment projgrams,

FAA Sec. 601(a). Information
and conclusions whether pro-
ject will encourage efforts
of the country to:

(a) increase the flow of
international trade; (b) fos-
ter private initiative and
canpetition; and (¢) encourage
development and use of co-
operatives, and credit unions,
and savings and loan associa-
tions; (d) discourage mono-
polistic practices; (e) im-
prove technical efficiency

of industry, agriculture and
canmerce; and (£) strengthen
free labor unions.

ANNEX E
PAGE 2 OF 11

Yes

The Mission has so
certified, see annex

No

The project will not
impact significantly
on items (a) through
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FAA Sec. 601(b). Information
and conclusions on how pro-
ject will encourage U.S.
private trade and investment
abroad and encourage private
U.S. participation in foreign
assistance programs

including use of private
(trade channels and “he ser-
vices of U.S. private enter-
prises).

FAA Sec. 612(b), 636 (h); FY

1987 Continuing Resolution Sec.

507. Describe steps taken

to assure that, to the maximum
extent possible, the country
is contributing local cur-
rencies to meet the cost of
contractual and other
currencics owned by the U.S.
are utilized in licu of
dollars.

FAA Sec. 612(d). Does the
U.S. own excess forelgn
currency of the country and,
if so, what arranganents have
been made for its release?

FAA Sec. 601(e). Will the
project utilize canpetitive
selection procedures for the
awarding of contracts, except
where applicable proturement
rules allow otherwise?

. FY 1987 Continuing Resolution

Sec. 521. 1If assistance is
for the production of any
canmodity for export, is the
canmodity likely to be in
surplus on world markets at
the time the resulting pro-
ductive capacity beccmes
operative, and 1s such
assistance likely to cause
substantial injury to U.S.
producers of the same, similar
or canpeting cammodity?

ANNEX E
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All funds will be expended
for goods and services from
private US concerns

The Project Grant Agreement
and the CGOE has certified
all local currency funds
required will be provided
by the GOE

No

Yes

N/A



13.

14.

15.

16.

17.

FAA 118(c) and (d). Does
the project comply with the
environmental procedures set
forth in AID Regqulation 16.
Does the project or program
take into consideration the
problem of the destruction
of tropical forests?

FAA 121(d). If a Sahel
project, has a determination
been made that the host
government has an adcquate
system for accounting for and
contrelling receipt and ex-
penditure of project funds
(dollars or local currency
generated therefram?

FY 1387 Continulng Resolutioun

Sec. S32. 1s disbursorent of

assistance conditioned solely
on the basis of the policies
of any multilateral
instituticn.

ISDCA of 1985 Sec, 310, For
development cssistance
projects, how much of the
funds will ke avallable only
for activities of economically
and socially disadvantaged
enterprises, historically
black colleges and univer-
sities, and private and
voluntary organizations

which are controlled by in-
dividuals who are black
hmericans, Hispanic Americans,
or Native Anericans, or who
are economically or sccially
disadvantagod (including
wanen) ?

FY 1987 Continuing Resolution
Sec. 559. Will this assistance
be obligated or experded to
procure directly studies or
project profiles, or assist
directly in the establishment

of facilitlies specifically designed

for the manufacturer for export

to the United States (or to third

countrics in direct competition
with U.S. exports) of import-

c. Yes

d. N/A

N/A

No

N/A

No

ANNEX E
PAGE 4 OF 11



sensitive articles as

defined in Section 503 (c) (1)
(A) and (E) of the Tariff

Act of 1930 (19 USC 2463

(c) (1) (A) and (E))

(e.g., most textiles, epparel,
footware, handbags, luggage,
flat goods, work gloves and
leather wearing apparel).

BECCNOMIC SUPPORT FUND PROJECT

CRITERIA

l.

2.

FAA Sec. 531(a). Will this
assistance pranote economic
and political stability? To
the maximum extent feasible,
is this assistance consistent
with the policy directions,
purposes, and programs of
part 1 of the FAA?

FAA Sec. 531(c). Will
assistance under this chapter
be used for military or
paramilitary activities?

ISDCA of 1985 Scc. 207. Will
ESF funds be used to finance
the construction of, or the
operation or maintenance of,
or the supplying of fuel for,
a nuclear facility? 1If so,
has the President certified
that such country 1s a party
to the Treaty on the Non-Pro-
liferation of Nuclear Weapons
or the Treaty for the Pro-
hibition of Nuclear Weapcns
in Latin America (the "Treaty
of Tlatelolco"), cooperates
fully with the IAIA, and pur-
sues nonproliferation
policies consistent with
those of the United States?

FAA Sec. 609. If canmodities
are to be granted so that
sale proceeds will accrue to
the recipient country, have
Special Account (counterpart)
arrangements been made?

ANNEX L
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Yes

No

No

No



STANDARD ITEM CHECKLIST (FY 1987)

Listed belcw are the statutory items
vhich normally will bz covered
routinely in those provisions of an
assistance agreement dealing with its
inplementation, or covered in the
agreement by Imposing limits on
certain uses of funds.

These items are arranged under the
general headings of (A) Procurement,
(B) Construction, and (C) Other
Restrictions.

A. Procurement

1. FAA Sec. 602. Are there
arrangenents to permit U.,S.
small business to participate
equitably in the furnishing
of conmodities and services
financed?

2. FAA Sec. 604(a). Will all
procuretent be fran the U.S.
except as otherwise deter-
mined by the President or
under delegation frau him?

3. FAA Sec. 604(d). If the
cooperating country discri-
minates against marine
insurance campanies
authorized to do business in
the U.S., will canmodities
be insured in the United
States against marine risk
with such a campany?

4. FAA Sec. 604 (e); ISDCA of
1980 Sec, 705(a). If off-
shore procurernent of agricul-
tural cammodity or product is
to ke financed, is there
provicion against such pro-
curanent when the danestic
price of such cammodity is
less than parity? (Exception
where camnmodity financed
could not reasonably be pro-
cured in U.S.)

ANNEX E
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Use of small business
procedures will be considered
if appropriate to the nature
and magnitude of procurements

Yes

Egypt does not so discriminate

There will be no such procuren
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FAA Sec. 604(g). Will con-
struction or engineering
services be procured fram
firms of countries which re~
ceive direct econcmic
assistance under the FAA and
are otherwise eligible under
Code 941, but which have
attained a campetitive capa-
bility in international
markets in one of these
areas? Do these countries
permit United States firms to
campete for construction or
engineering services financed

fran assistance programs of these

countries?

FAA Sec. 603. 1Is the
shipping excluded from com-
pliance with requirement in
section 901 (b) of the
Merchant Marine Act of 1936,
as amended, that at least 50
per centum of the gross ton-
nage of canmodities (camputed
separately for dry bulk
carriers, céry cargo liners,
and tankers) financed shall
be transported on privately
owned U.S. flag cuwmercial
vessels to the extent such
vessels are available at fair
and reasonable rates?

FAA Sec. 621. T1f technical
assistance is financed, will
such assistance be furnished
by private enterprise on a
contract basis to the fullest
extent practicable? 1If the
facilities of other Federal
agencies will be utilized,
are they particularly suit-
able, not campetitive with
private enterprise, and made
available without undue
interference with donestic
programs?

No

Yes

N/A

ANNEX E
PAGE 7 OF 11
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8. International Air Transporta-
tion Fair Competitive
Practices Act, 1974, 1If air
transportation of persons or
property is financed on grant
basis, will the U.S. carriers
be used to the extent such
service is available?

9. FY 1987 Continuing Resolution
Sec. 504, 1If the U.S.
Government is a party to a
contract for procurement,
does the contract contain a
provision authcrizing ter-
mination of such ccntract for
the convenience of the United
States?

Construction

1. FAA Sec. 601(d). 1f capital
(e.g., construction) project,
will U.S. engineering
and professional services be
used?

2. FAA Sec. €10(c). 1If
contracts for construction
are to be financed, will they
be let on a canpetitive basis
to maximun extent practicable?

3. FAA Sec. 620(k). 1If for
construction of productive
enterprise, will aggregate
value of assistance to be
furnished by the U.S. not
exceed $100 million (except
for productive enterprises
in Egypt that were described
in the CpP)?

Yes

Yes

Yes

Yes

AMNEX E
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C., Other Restrictions

1.

FAA Sec. 122(b). 1If
development loan, is interest
rate at least 2% per annum
during grace period and at
least 3% per annum there-
after?

FAA Sec., 301(d). 1If fund is
established solely by U.S.
contributions and administer-
ed by an international or-
ganization, does Camptroller
General have audit rights?

FAA Sec. 620(h). Do
arrangements exist to insure
that United States foreign
aid is not used in a manner
which, contrary to the best
interests of the United
States, promotes or assists
the foreign aid projects or
activities of the Canmunist-
bloc countries?

Will arrangements preclude
use of financing:

a. FAA Sec. 104 (f); Iy 1987
Continuing Resolution
Sec. 540, Sec. 525
(1) To pay fer
performance of abortions
as a method of family
planning or to motivate
or coerce persons to
practice abortions;

(2) to pay for per-
formance of involuntary
sterilization as method
of family planning, or

to coerce or provide
financial incentive to
any person to undergo
sterilization; (3) to pay
for any biomedicel re-
search which relates, in
whole or part, to methods
or the performance of
abortions or involuntary

N/A

N/A

Yes

1. Yes

3. Yes
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sterilizations as a means
of family planning;
(4) to lobby for aborticn?

FAA Sec. 488. To reim-
burse persons, in the
form of cash payments,
whose 1llicit drug crops
are eradicated?

FAA Sec. 620(g). To
canpensate owners for
expropriated nationalized
property?

FAA Sec. 660. To provide
training or advice or
provide any financial
support for police,

prisors, or other law
enforcement forces, ex-

cept for narcotics programs?

FAA Sec. 662. For CIA

activities?

FAA Sec. 636G(1). For
purchase, sale, long-term
lease, exchange or
guarantee of the sale of
motor vehicles manu-
factured outside U,S.,
unless a waiver is ob-
tained?

FY 1987 Continuing
Resolution, Sec, 503,

To pay pensions,
annuities, retirement
pay, or adjusted service
canpensation for military
personnel?

FY 1987 Continuing
Resolution, Sec. 505.

To pay U.N. assessments,
arrearages or dues?

4. Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

nod{)u

L\
N



i. FY 1987 Continuing
Resolution, Sec. 506. To
carry out provisions of
FAA section 209 (d)
(Transfer of FAA furds
to multilateral organiza-
tions for lending)?

j. FY 1987 Continuing
Resolution, Sec. %10,
To finance the export of
nuclear equipment, fuel,
or technology?

k. FY 1987 Continuing
Resolution, Sec. 511.
For the purpose of
aiding the efforts of the
government of such
country to repress the
legitimatce rights of the
population of such coun-
try contrary to the
Universal Declaracion of
Hunan Rignhts?

1. FY 1937 Continuing
Resolution, Sec. 516,
To be used for publicity
or propaganda purposes
within U.S. not
authorized by Congress?

FY 1987 Continuing Resolution,

Sec. 544,

If project provides funds to

a private voluntary organization,
has such PJ/O failed to provide
upon timely request any

document, file or record necessary
to AID's auditing requirements?

Yes

Yes

Yes

Yes

N/A
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TECHNICAL ANALYSIS

BACKGROUND

AID involvement with the upgrading and expansion of the Alexandria
wastewater system began in 1977 with the financing of a master plan.

This plan was completed in 1978 py CDM and identified numerous
rchabilitation and expansion activities. At that time, the sewerage
systam in Alexandria was overloaded and in poor conuition resulting in
significant problems with flooding. Not only would the collection
systen require attention but also the treatment plants would need to be
upgraded and expanded and an effective effluent disposal system provided.

The Master Plan reccnmended rehabilitation of the existing system,
extensions to the existing system and the addition of preliminary
treatment to the system. After an extensive evaluation of the
technical, economic and environmental merits of a variety of
alternatives the Master Plan recommended that sewage effluent be
disposed through marine outfalls after preliminary treatment (screening
and grit removal). Although there was heavy GOE interest in
agricultural reuse of the effluent, the economics at the time were such
that reuse was not attractive relative to marine disposal. Following a
major environmental review of this scheme in 1979 it was decided to
upgrade the treatment of the effluent prior to marine disposal to
primary treatment from preliminary treatment. (Primary treatment
includes the screening and grit removal associated with preliminary
treatment plus provides for settling of solids thereby generating
sludge.)

AID signed a grant agreement based on the above strategy with AGOSD in
FY 1979 and authorized $167 million to he used to uparade and expand the
collection sycten and treatment plants and to provide disposal of
effluent by marine outfall. Upon initiation of the project, AGOSD
recammenced that the Master Plan be reviewed by a new consulting
consortium (WwCG) who would, because of strong local opposition to
marine discharges as well as GOE policy which encourages water reuse,
more critically examine the effluent dicposal question. The result of
the review was that VTG reiterated the recammendation in the original
plan but did suggest that reuse may becume econamical in the future when
the demand for water resources became greater. Even with this review,
the debate on effluent disposal continued and an incremental
implementation plan was adopted so that the non-controversial elements
could be campleted. The provision of effluent disposal would be
deferred to the future.

The phascd implementation plan specifically provided for:
(@) immadiate initiation of collection systam improvements,

(b) subsequent upgrading of the East and West treatment plants
including sludge disposal and
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(c) deferral of the effluent disposal system construction to Phase II
which is not funded by the present project. (Items (a) and (b) are
included in Phase I while item (c) is in Phuse II.)

The implication of the above strategy is that the present discharge of
raw sewage to the sea by inadequate outfalls would ccase and the sewage
would be transported to the treatment plants after the collection
system improvements are completed. The treatment plant discharge would
be to Lake Maryout which is inferior to land or sea disposal but is
conzidered to be an interim measure. It has the merit that the
pecuniary economic cost is minimal although environmental damage to the
lake is sulxstantial while the GCE is finalizing its strategy for
effluent disposal. Meanwhile, the plant would provide the primary
treatment that will be required regardless of the decision of land
versus sea disposal.

It should be noted that the delays which have occurred resulted in cost
increases wnich necessitated a prior amendment (Amendment I) to the
project, increasing the funding level to $198.7 million. The present
status 1s that the collection system improvements and sewage treatment
rehabilitation is fully funded and the work is proceeding. What is not
funded is the sludge disposal system and additional institutional
developmznt activities which should be carried out if the utility is to
efficiently operate and maintain the system. As stated previously,
effluent disposal is not part of Phase I and therefore no funding will
be provided for this component under this project.

The following technical analysis will focus on the issue of sludge
disposal by examining the decisions which have been made which support
the consultant's recammended plan. Institutional development, economic
and social analyses and a detailed environmental analysis are found in
other annexes although cost and environmental factors will be
introduced where appropriate into the following technical analysis.

SLUDGE FANAGEMENT ALTERNATIVES

The East and West Sewage Treatment Plants will produce an estimated

canbined weight of 188.4 metric dry tons of sludge each day under Phase
i flows (410 and 175 million liters per day for the East and West
plants, respectively). Sludge production will increase to 324.3 dry
tons per day unczr Phase II flows. The volume of sludge procuced
depends on the concentration. For the purposes of visualization of the
magnitude, at 2% solids concentration a 1 hectare field (100 meters x
100 meters) would be filled to a depth of almost one meter with sludge
every day under Phase I flows. The object of the sludge management
strategy is to dispose of this sludge in the most cost effective manner
while at the same time protecting the environmenc of Ale:andria and, if
possible, recycle the organic sludge as a resource.

The following sections will describe the various major options and then
analyze the major decisions which have been made resulting in the
recanmended plan. Options will be examined based on economic,
technical, environmental and human factors.,

AL
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Major Options for Sludge Disposal

The practical options for Alexandria are:

1. Incineration
2. Landfill
3. Composting

No action is obviously not a viable alternative given the fact that
the treatment plants are being rehabilitated and expanded under an
existing contract. Sludge will be produced and therefore, will need
disposal. Also considering the requirements of the Environmental
Impact Statement as prepared for the original project, Sea Disposal is
not a viable alternative on environmental grounds. Cost data which
follows have been taken from EPA sources (ref. 1). Although these
costs are for the U.S., the relative compar ison between options should
be approsximately the same for Egypt.

1) Incineration:

This option requires the sludge to be mechanically dewatered to 20 to
40% dry solids concentration. This is usually accomplished with a
belt press or vacuum filter. Environmentally acceptable incineration
requires adequate air pollution abatement devices and proper digprsal
of sludge ash in a sanitary landfill. The estimated cost in dollars
are:

Capital ($x106) Annual OsM ($x106)

Belt filter dewatering 16.2 2.5
Multiple hearth furnace 22.0 3.2
Ash Dispozal 2.0 0.2

Total $40.2 $5.9

Incineration requires a high degree of management and maintenance in
order to function econcmically and is generally usually only indicated
for applications which have large volumes of sludge and an absence of
available land for landfill and/or land application.

2) Landfill:

This has been the most popular option in the United States for
disposal dve to its simplicity and inexpensiveness. It now is
becaning less attractive due to the concern for groundwater pollution
and the desire t- recycle sewage sludge to land as a soil amendment.
Landfilled sludges are usually digested or lime stabilized prior to
disposal in the land®ill. Lire stabilization is more attractive than
digestion for operational, cost and foreign exchange considerations.
It is assumed that lime stabilized sludge is landfilled after pumping
30 kilometers to the site, The cost of land is assumed to be
negligible. The estimated costs for the landfill option are:
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Capital ($x100) Annual O&M ($x100)
Land - -
Pipeline 22.7 0.7
Lime Stabilization 0.5 2.4
Landfill 2.0 2.0
Total $25.2 $5.1

The main disaévantage to landfill disposal is that there is no use of
the sludge. This is counter to the Egyptian experience where organic
materials JucH as sludges are normall;, utilized as soil amendments.

3) Camposting:

This process is becaning more popular world-wide as experience has
increased with the operation of this relatlvely simple process.
Camposting produces a stabilized orgenic material which has a low
pathogen (discase-causing organism) content and a substantial
nutrient canposition (nitrogen, potassium, phosphorous, trace metals,
etc.). The material is used as a soil amendment, particularly in
sandy soils because of not only the nutrient content but also the
need to increase the water-holding capacity of the soil. With
sufficient application of sludge and time to mature, the treated soil
can become more productive and develop the characteristics of a loamy
soll.

For Alexandria it is assumed that the sludge will be transported by
pipeline 30 kilometers to agricultural lands for camposting. The
final product will be given to farmers at no charge. The sludge
would be dryed on sand beds prior to window composting. Recycled
campost would b2 used as a bulking agent. Land is evaluated at no
cost.

Estimated costs are:

Capital ($x100) Annual OsM ($x106)
Pipeline 22.7 0.7
Sand Drying Beds 18.0 2.7
Composting 6.0 1.3
Total $46.7 $4.7

Although the compost is assumed above to be given to farmers, it
would be valid to assign a value to the compost due to its value as a
recycled resource. The annual value of the compost is $0.8 million
assuming a unit value of 20 LE per dry ton. (0.5c/lh.)

Evaluation of Alternatives:

The identified alternatives can now be evaluated tc determine which
is most attractive for the Alexandria application. The alternatives
are evaluated based on the following factors:

W
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. economic
. environmental
. appropriateness

Appropriateness is a catchall for considerations such as reliability,
flexibility, ease of operation, ability to expand capacity and
political factors.

The following is a summary of cost information:

Cost ($x 10°) Present Worth (2)
Capital Annual OsM 43 6% 8%
Incineration 40.2 5.9 142.2  121.4 106.6
Landfill 25.2 5.1 113.4 95.4 82.6
Camposting 46 .7 4.7 128.0 111.4 99.6
Cunposting (1) 46 .7 3.9 114.1  100.4 90.6

1. Considers economic value of composted product ($0.8 million/year).

2. Evaluates all alternatives over 30 year period at three different
interest rates. This assumes that the economic life of all
options is the same.

The present worth analysis clearly indicates that based solely on
cost, landfill is the least cost means of sludge disposal. However,
this does not take into account site specific, environmental or
political factors which will now be discussed for each alternative.

Incineration is the most expensive alternative and is also
unattractive due to:

1) requires higher level of operator attention,

2) is not flexible,

3) increases air pollution problems,

4) creates ash disposal problems,

5) requires large amounts of energy.

It should not be considered further.

The landfill option is samewhat less expensive than composting
(12-17% lower) if no credit is given for the value of the compost
product. With this credit landfill is only slightly less expensive
(1-9%). Landfilling and composting have roughly equivalent present
worths. It should also be noted that the composting operation
requires a much higher capital investment ($46.7M versus $25.2M) due
to the cost of the canposting process itself. However, one should
canpare this increased capital cost against the reduction in
operation and maintenance cost taking the credit for the value of the
campost into account. When this is done, the calculated rate of
returri on the additional capital investment is almost 4%. This is
confirmad by inspection of the previous table when one compares the
present worth sums at 4% interest rate ($113.4 versus $114.1
Million). The result is that composting is economically attractive
1f 4% is a satisfactory estimate cf cost of capital.
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Composting is also preferable to landfilling fran an environmental
viewpoint. There is a greater chance of groundwater pollution
emanating fram a landfill, particularly an unlined one as assuned
here. Lining the landfill would be quite costly and cause it to be
economically unattractive. In addition, for any particular site,
total costs associated with either landfill or composting include
transportation of the sludge to the site. For the Alexandria
project, no suitable landfill site is available vithin an
economically suitable distance, further increasing the landfill
option cost for this particular project.

Carposting allows an organic resource to be recycled and used in the
reclamation of desert or sandy soils. Although substantial, the
nutrient content of the sludge compost is not high. Solely based on
nitrogen and phophorous content, it is generally true that chemical
fertilizers are a more econcmic source of these macro-nutrients,
however, sludge campost also provides micro-nutrients, trace metels
(necessary for plant growth) and organic matter. Chemical
fertilizers do not provide such a wide range of beneficial
substances. Sandy soils require thal organic matter be incorporated
into the soil matrix if the water-holding capacity is to be
increased. For sandy soils, when one takes factors other than
nitrogen and phosphorous into account, sludge compost is the economic
choice relative to chemical fertilizers or should be applied in
conjunction with chemical fertilizers,

The project chould provide for monitoring of sludge heavy metal
content. Application rates to soils can then be developed so that
toxicity problems should not occur. Local government agencies should
provide quidance to the users on techniques for inccrporation of the
sludye canpast into the soil.

Composting and landfilling require similar levels of operator skill
for efficient operation. Both processes are flexible and can be
easl.y ~:panded. However, over the economic life of the operation
land reguirements are less for composting due to off-site transport
of the product. Canposting is considered politically more acceptable
than landfilling particularly when one notes the successful operation
of the World Bank funded solid waste compost plant in Alexandria.
Observations indicate that this solid waste plant is efficiently
operated and farmers are willing to purchase the compost for 4-6LE
per cubic meter. It should be noted that, for political and
institutional reasons, co-camposting of solid waste and sludge does
not appear to be attractive, however, it is an option which should be
ecouraged in the future.
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The cost camparison of each sludge disposal alternative for Site 9N
is as follows

Composting Land Disposal Incineration
at Site 9N 25 Km from Site at Site 9N
9N
Capita, 106 LE:
Phase I 12.7 19.0 39.6
Phase II 10.7 17.9 34,1
Annual OsM, 100 LE/yr: 1.6 2.4 2.5
Present {jorth, 106 e
Phase I Capital 12.0 17.9 37.4
Phase II Capital 9.0 15.0 28.6
Capital Subtotal 21.0 32.9 66.0
Replacement 1.6 1.3 3.0
Salvage (2.0) (4.8) (2.0)
O (%9.712) 15.5 23.3 24.3
Total Present Worth 36.1 52.7 91.3

Present worth includes allowances for amortized construction costs,
equipment replacemznt, 15 vears of operation and maintenance costs,
and a credit for salvage values at the end of 15 years. All costs
brought back to mid-1987 for the present worth analyses. Assumed
interest rate of 6 percent. Phase 1 and 2 capital expenditures
assumed July 1988 and July 1990, respectively. Phase 1 and 2
facilities ascumed operational late 1989 and late 1991,

respectively. Given Site 9N as the available, suitable, obtainable
site, the canposting alternative becanes the least cost option of the
3 viable m2thods,

Recann»ndation:

Alexandria Wastewater System should utilize composting as a means of
sludge disposal. 1he campost should be used for the reclamation of
sandy soils for productivity enhancement of existing agricultural
lands, and for increasing agricultural acreage. It is crucial to the
success of this strategy that adequate institutional/commercial
arrangoients be made to provide for transportation cf the compost
fran the processing plant to the end-user and proper incorporation
into the soil. If adequate attention is not given then it is likely
that econanic benefits will ke reduced and environmental damage may
occur .,
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ANALYSIS OF RECOMENDED ALTERNATIVE

Composting has been sh.wm to be the preferred mothod of sludge
disposal for the Alexandria Wastewater System. Not only is it
attractive from the technical/economic viewpoint, it is
environmzntally and socially socund as discussed elsewhere. With the
GOE's need to reclaim sandy soils to increase agricultural production
in response to pecpulation growth pressures, organic material shouid be
recycled whenever feasible. The following analysis will focus on the
major decisions made in the conceptual design of the composting system.

Site Selection:

Site selection for camposting is the most fundamental decision because
it will impact on the remaining decisions and affect overall process
econamnics. Almost five years have elapsed since efforts to identify a
site were initiated. The evaluation of sites is documented in
references 2, 3, 4 and 5. Approximately 25 sites were evaluated with
input frum various ministeries (fivusing, Agriculture, Defense) and
local government. They were studied in a comparative manner reducing
the number to 15 which were ther. more intensively examined. The most
promising sites after the intensive evzluation were sites 9N, 10, 12
and 18. -

Site 10 is the furthest (45 kilometers) from the West Treatment
Plant. Site 12 is at the West Treatment Plant, but would need to be
built on reclaimed land. Site 18 is only 10 kilometers from the
treatment plant, however it is next to the oil refirery in a wetlands,
marsh area. Site 9N is about 30 kilometers from the treatment plant
next to lands programmed for agricultural development.

The evaluation of sites should note the following considerations:

1. Compost will gencrally be transported to the south where it will
be used in land reclamation.

2. Locating of the composting site closer to agricultural larnd
reduces the hauling cost to farmers while increasing the siudge
transport cost to the utility.

3. Making canpost available closer to agriculture development lands
may be necessary to entice farmers to make the investment in
reclaiming land.

4. Site selection will affect the economics of sludge transport/
processing.

5. Site sclection should take into account environmental factors such
as proximity to residential areas (flies, odors).

6. Site selection affects the managerial/supervisory requirements.
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The site selection process as documented in references 2-5 have taken
the above considerations into account. The documents demonstrate that
a sufficiently rigorous process has been used to select site 9N. A
synopsis of the site selection rationale follows.

Site 9N is in the outer fringe of urban/semi-urban development and
close to agricultural lands, however, not as far away as site 10 which
would require greater capital investment and operating costs and not
yield any substantial advantage over site 9N.

Site 12 is next to the treatment plant and therefore transport cost to
the utility is negligible. However, this savings is lost by the
investment required to reclaim land next to the lake. Cost of special
site development is LE 30 million versus LE 32 million for the
pipeline. Conseguently total cost is about the same, but the campost
preduct is 30 kilometers further fram the agricultural lands.
Therefore farmer demand would be less due to higher transportation
costs to the farmer. It might even be necessary for the utility to
incur the additional cost of trucking the compost to distribution
points near agricultural areas if the compost is to be fully utilized.

Site 18 is attractive in that it is in a relatively unpopulated
industrial area near rail, road and canal transport. However, it is
located in an area which is reserved for industrial expansion and the
site would require substantial filling due to its low elevation near
the lake. Taking into account the extra site work, these costs more
than offset the transport savings (10 km versus 30 km pipeline). From
reference 2:

Cost (in Millions of LE)

Site 9N Site 18
Sludge transfer between plants 2,920 2,920
Sludge pipeline to pump station 8,830 8,830
Booster Pump Station 3,730 3,360
Sludge Force Main 19,210 2,940
Special Site Preparation -- 25,440
Drying Beds and Compost Plant 44,150 44,150
Filtrate Dispos:l 4,085 4,085

Total Estimated Cost 82,925 LE 91,725 LE

It should be roted that the consultant also examined the impact of
mechanical dewatering on the camparative economics of site selection. For
site 12 same capital investment savings would result (about LE 7 million),
however, O&M costs would be increased by LE 1.5 million each year. Only
at interest rates of 20% or grcater would this be an economic choice. The
impact of dewatering on drying bed economics is examined later.

In sumrary, site 9N is the most attractive of available sites.
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Camnposting Process:

Prior to canposting, sludge dewatering is required. For site 9N, two
methods of dewatering were analyzed - Mechanical Dewatering and Sand
Drying Beds. Table 11 (following page) shcws the cost of Sand Drying
Beds to have the lowest present worth. Also, Sand Drying Beds are
easier to operate, easier to maintain, require little foreign exchanges
and are casily expanded. Sand Drying Beds are the preferred option.

The two major camposting options are aerated pile or windrow
composcing. Aerated pile composting is a higher rate process which
requires careful operation but will produce a stabilized product of
good quality in less time than windrow composting. Recognizing the
absence of indigenous experience with the aerated pile process it is
not recanmended that the aerated pile process be used . For the
future, it might be attractive to establish a small pilot facility.

To respond to the present nceds, a windrow process is recommended.
Camposted sludge would be recycled as a bulking agent and to adjust
water content. The World Bank funded solid waste composting facility
(160 ton/day) at Alexandria has demonstrated that the windrow process
can be operated satisfactorily. The key to successful operation is to
keep the process design basic with a minimum of mechanical equipment.
The consultant should study this operation as a basis of design for
the sludge camposting system.

Transportation:

Sludge must be transported from each of the sewage treatment plants to
the camposting plant site. It is assumed that no transport of compost
from site 9N will be provided under the project. For this application
the decision is between pipeline transport of undewatered sludge
versus truck transport of dewatered sludge (Dewatering would be done
at the sewage treatment plants). The truck option was indirectly
evaluated when the site 12 option was examined in the previous
section. If sludge were dewatered at the plants it would be logical
to then compost as well at the plant site even with transport of
liquid sludge fram the East to the West site. Transport of
uncamposted cake to a remote site such as site 9N for carposting would
be even more expensive than the basic site 12 option which is already
as expensive as transporting liquid sludge by pipeline to site SN.
(Obviously, the site 12 option plus transportation of compost to site
9N for distribution is also more expensive than the basic site 9N or
site 12 options.) Therefore, it can be concluded that given site 9N,
sludge transport should be by pipeline.
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TABLE 11

COST COMPARISON OF SLUDGE MANAGEMENT ALTERNATIVES
(WITH PRIMARY TREATEMENT)

O&M AND PRESENT WORTH, MILLION LE

Mechanical Dewatering Mechanical Dewatering Sand Drying Beds

At WIP & Coamnposting At WIP & Composting and Composting
at Site 12 at Site 9N at Site 9N
Annual Operation and
Maintenance
Sludge Pumping 0.2 0.2 1.9
Sand Bed Dzwatering - - -
Mechanical Dewatering 4.3 4.3 4.3
Filtr./Supern.Disp. 0.1 0.1 0.5
Camposting 1.6 1.6 1.6
Trucking 0.5 1.7 -
O&M Total LE 6.7 7.9 5.7
Present Worth
Phase I Construction 105.5 90.9 137.6
Phase II Construction 84.7 68.6 61.4
Total Construction 190.2 159.5 199.0
Replecenents 9.3 10.3 4.5
Salvage (13.8) (13.8) (33.4)
O&M (%.9.712) 65.1 76.7 55.4
Present Worth Total LE 250.8 232.7 225.5

NOTE:

Present worth includes allowances for amortized construction costs, equipment
replacement, 15 yecars of operation and maintenance costs, and a credit for salvage
values at the end of the 15 years. All costs brought back to mid-1987 for the present
worth analyses. Assumed interest rate of 6 percent. Phase 1 and 2 capital
expenditures assumed July 1988 ard July 1990, respectively. Phase 1 and 2 facilities
assumed operational late 1989 and late 1991, respectively.
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The consultant presented a proposed design for the pipeline transport
system on 8 December 1986 with the minutes documented as reference 6.
In brief, the consultant proposcd the following:

1. Sludge from the East sewage treatment plant will be discharged to
a collector for resettling at the Ifest Plant.

2. Primary cludge at the West Plant will be pumped to equalization
tanks and blended te 2.0-2.5% solids concentration.

3. Blended sludge will be punped using a single positive displacement
punp station through & 29 kilometer welded steel high pressure
force main to site 9N.

Reference 6 is an attachment to this annex and the reader is free to
consult it for details. The following will address several issues
raised by the consultants recanmended design.

Design capacity of pipeline - The pipeline is designed to handle Phase
II flows (year 2000) although the treatment plants are only upgraded
to Phase I flows (year 1990). Shouldn't the incremental pipeline
capacity be provided later, thereby delaying same investment and
reducing today's cost? This is not recanmended for the following
reasons:

1. Phase II (year 2000) is for planning purposes very near and
therefore, the present worth of the cost savings is small.
Further, the cost to install a second pipeline later will be high
as an incremental cost. In other words, it is cheaper to do the
job once providing reasonable future capacity now.

2. Having a dual pipeline allows for greater operation and
maintenance flexibility. Present flows would only require one
line in operation. Phase II would require both. Under Phase II
conditiong, therefore, if one pipeline was shutdown for repair,
the other could still pump. The conseguence is that sludge would
buildup at this treatment plant and storage capacity must be
provided to handle this event.

Sludge transfer frem LDast to West Plants - The consultant recommands
discharge of settled sludge at the East Plant to a collector for
resettling at the West Plant. Although this on the surface appears
odd, it is justified. The alternative would be a sludge force main to
the West Plant for repumping to the composting site. This cost is
substantial ($6-8 million). The recoammended means will only result in
the increased cost of providing adequate solids handling capacity in
the primary settling system at the West Plant.

The primary settling tanks would not require upsizing because it is
the hydraulic (clarification) camponent which usually affects
cross-sectional area requirements. What would be required is

e |
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approximately an extra meter of depth to provide for the increased
solids influx. Also the sludge removal pumps will need to be
increased in capacity to handle the 240% surcharge. It has been
estimated that this cost will be less than the cost of a sludge
transfer force main. Operationally, it will alsc be easier to
resettle the sludge than to use a force main and provide a receiving
station at the West Plant.

Sludge Force Main Pump Station - The consultant originally based his
design on using centrifugal pumps with a booster station and 600 mm
ductile iron pipe. It is now possible to obtain quality welded steel
pipe of 450mm maximum diameter locally . This will result in higher
oparating pressures if the number of pipes is held to two. Reference
7 describes the revised recanmended design.

The consultant, through a camputerized optimization procedure,
recawranded that sludge be pumped at 2.0-2.5% solids concentration.
This results in minimum head loss (lower energy costs) given use of
the 450mn steel pipe. Use of this solids concentration also
eliminates the need for thickening at the sand dewatering beds at site
9N. Based on the consultant's analysis, the cost of thickening the
sludge from the incaning 2-2.5% concentration does not provide
sufficient savings in drying bed cost to justify the additional cost
for thickeners and the added camplexity of operation.

There are twe major options for sludge pumping:

1. High pressure diaphragm pumps which do not require intermediate
booster stations.

2. Centrifugal pumps which require two booster stations.

Lower pressure with the centrifugal pumps does not allow any savings
due to change in pipeline materials of construction. Further,
diaphragm pumps have an advantage over centrifugal pumps if solids
concentration at the blending facility is not carefully ccatrolled.
The diaphragm pump output is essentially insensitive to moderate
changes in operating pressure (solids concentration af”ects operating
pressure). Centrifugal pump output is relatively sensitive to
operating pressure. Therefore 1f centrifugal pumps are used then the
equalization tanks would need to be expanded to allow for greater
variability of pump discharge.

The most useful comparison is that of cost:

Pipeline Pumping System Capital Cost ($ x 1061
Diaphragm pump system $5.9
Centrifugal pump system $7.9
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It should be pointed out that the centrifugal pumping system would
also require higher OwM costs, be less flexible due to the need to
coordinate the operation of & main and two booster pump stations and
be more susceptible to shutdowns due to the increased number of
carponents.  In summary, the diaphragm pump system is techinically and
econanically more attractive.

Filtrate Treatment:

Filtrate from the drying beds and run-off from the composting area
will ke collected ard treated biclogically to meet GOE standards of 60
ng/1l BOD and 50 mg/l suspended solids prior to discharge into an
irrigation drain. Plastic media filters followed by rapid sand
infiltration is the proposed systen. The consultant also states that
mechanically aerated polishing lagoons can be substituted for the
rapid sand infiltration systan,

Either system should provide adequate treatment of the wastewater.
The systan incorporating the lagoon is preferred for operational
reasons. A lagoon is less prone to upset and requires less
operational attention.

SUMMARY

This analysis has conculded that a campost system for wastewater
sludge treatment in Alexandria is technically sound. A cursory
economic analysis has likewise indicated that it is also the preferred
option taking into account GOZ policy objectives concerned with desert
reclamation. Tuble 13 presents a tabulation of the evaluation factors
used for each of the viable alternatives. The proposed Sand Drying
Bed and Composting at Site 9N is the APPARENT BEST ALTERNATIVE.

Canposting, however, does require that AGOSD take special measures to
insure that benefits will be accrued and environmental damage is
minimized.  These include:

0 canpletion of process plant flow changes reducing the strength of
industrial waste discharges presently underway by GOFI;

0 enforcement of existing pre-treatment standards;

o providing effective training to it's operational personnel so that
the system is operated correctly;

0 making apprcpriate institutional arrangements to distribute and
utilize the campost preduct;

© monitoring the application sites to ensure that the campost is
being effeciently utilized and environmental problems do not
develop.
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SUBJECTIVE EVALUATION oOF SLULT MANAGEMENT ALTERNATIVES (WITH PRIMARY TREATVENT)

Machanical Dewatoring Mochanlcal Cuvatering
wlth VYacuum Fllters wlth Yacyua Filtars
Sand Drylng Beds at tho Troatmont Plants at the Treaiment Plants
& Canposting at & Canpesting at & Composting at

Evaluation Fectors Slte oN _ Site 12 Sito SN
Phase 1 Construction Cost High Low Low
Phase 2 Constructlon Cest Low High High
Oparatlon & Malntonance Cost Modlum High Hlgh
Total Prosent Worth Low Med 1 um High
Corsiruciabi) 14y
TImd> for Dosign Short Long Lomg
Soll Type vt Site Colcareaus Organlc Lake Doposits Cal caromus

Slity Loam and Soft Clay Subsolls Slity Leaw
Depth 1o Graindwater >10 mators -2 metors >10 motors
Avaraze Slte Elsvation 40 moters -4 m3ters 40 motors
Spoclal Fcundatlons Roqulred o Yos No "
Site Preparation Slmple Difflcult Simple
Tim for Corstruction Medlum Long Modlum
Land Acsulsition
—_— 0
Slte Ounorship Governorate Governorate Govarnorato
Land Aroa Rajul red 500 HA 45 HA 125 HA
Forco Maln Lonjth to Slte 29 Km N/ZA N/A
Conflict with Land Use Plars No Yos No
Proximl ty to Agrilcultural Land Excal lont Poor Exceal {ont
Procoss Coorabl i [ty
Uase of Craration Modorate Dlfflcult Dittlcult
Enorgy Requlrevents Modlum Mod ! um Medlum
Rellzbl 11y Good Falr Falr
Annunal Polyrnr Use Nono High High
Polymyr Avallahlilty Not Requlrod High Rlsk High Risk
Rigalr Replacmant Raqulremonts Low High High
Labor Requlramants High High High
Sludgy Transport Vistol] 4y Mlinimal High High

(APPARENT BEST
ALTERIATIVE)

® Spaclal Fr.;mdaflons are rmulrod for all work at the Yest Plant or Sito 12,

CPimm (440) ' (CESIA=T13)
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DETAILED COST FORECAST
Project Cost Forecast Phase I
Contract No. Project Title LE x,1000 USD x,1000 Basis
17-81/82 Abu Qir Ph, I 200 -——- As Bid
34-81/82R Smouha - Phase I 6,400 ---- As Bid and
Change Order
02§03-82/83 Fump Station Rehab. 1,800 -——- As Bid
41-82/83 FM - PS 6, 76§ 8E 300 -—-- As Bid
39-82/33 Blower Installation 200 ———- As Bid
45-82/83 Sidi Bishr Collector 5,110 -—-- As Bid
31-82/83 M - PS 11E 168 - As Bid
08-82/83 Abu Qir Collector 5,536 -——- As Bid and
and Force Main Change Order
07-82/83 Smouha Ph. 4 Lats. 1,848 ———- As Bid
55-82/83 Sidi Bishr Conv. 1,099 .- As Bid
08-83/84 Abu Qir Maamoura Lts. 7,847 .--- As Bid
09-83/84R Siouf Keblia Ph. 364 4,000 m--- As Bid
22-83/84 WTP Fill § Surcharge 1,027 - As Bid
01-AID-83/84  New Pump Stations 10,070 24,310 As Bid
02-AID-85/84  W.Z, / Siouf ## 11,390 37,700 As Bid +
Tunnels Estimate
03-AID-83/84  L/W Treatment Plants 23,700 61,000 As Bid
06-84/85 Hydrodrome Drain 924 - As Bid

* Includes allowance of $1.82M and LE 0.49 M for revised Abu Qir P.S.
** Ircludes allowance for West Zone Collector Extension at LE 3/49M and
$6.0M.
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Contract No. Project Title LE x,1000 USD x,1000 Basis
07-84-85 Smouha § E.Z. Under- 22,600 --—— Estimate
Xing
08-84/85 Smottha Force Main 8.100 ---- As Bid
09-84/85 East Zone Force Main 21,000 -—-- Estimate
Sludge Disposal 105,300 36,900 Estimate
Facilities
CDM Construction 2,500 8,800 Bid
Contracts
SUBTOTAL 241,090 168,710
Construction Contingencies 24,110 11,207 10% & 7%
SUBTOTAL CONSTRUCTION 265,200 179,917
Dekheila Area BODR -- 1,330 Estimate °
Management Scrv. - Boyle 500 6,000 Consultant
Training Services . -- 6,000 Estimate
Engincering Services:
Cc 2,600 2,500 Contract Amt
WWCG 12,960 66,293 Cortract Amt
Land Acquisition/mapping 10,000 --= Estimate
Road Department-Repaving 4,000 --- Estimate
RR Undercrossings 1,000 - Estimate
Owner Furnished Pipe § Mats 6,100 --- Estimate
TOTAL ESTIMATED PHASE 1
COSTS 302,360 262,040
Other Project Related
Costs** 87,000 360 Estimate
Total Funds to be
Commi t ted 389,360 262,400

*% Other project related costs consist of:

C O oo

LE 60,000,000 for encroency wastewater faciliting

LE 25,000,000 for scwer projects done under AID Loan
LE 2,000,000 for owner furnished pipe and materials
Project funded Audit, Lvaluation and Project Assistant
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CASH FLOW - PHASE I
US. DOLLARS
X 1000
CC:{PONENT CONTRACT PRCJECT PROJECT
NUMBER 1987 1988 1989 1990 1991 SUB-TOTAL TOTAL

Pump Stations 01-AID-83/84 9838 1396 507 0 0 11741 22490
Abn Qir Pump Station 764 1011 45 0 0 1820 1820
Tunnels 02-AID-83/84 9436 7469 1637 290 0 18832 31700
W.Z. Extensions 402 3198 2400 0 0 6000 6000
E&W STP Uperade 03-AID-83/84 11580 24592 20824 2169 1784 60949 61000
. Plant Sludue Mod. 285 3015 1700 0 0 5000 5000
Sludge M § Lake  04-AID-86/87 1640 2946 3508 0 0 8094 8094
Fill
Sludge Processing  05-AID-36/87 0 8153 13082 2654 0 23889 23889
Other AID Projects AID 0 0 0 0 0 0 8800
Sub-Total  eeen.s 33945 51780 43703 5113 1784 136325 168793
Contengency 0 eeae- 2806 3780 3113 908 600 11207 11207
Sub-Total Construct — =---- 36751 55560 468106 6021 2384 147532 180000
Costs
Ingincering Services -=--- 9080 8730 6900 2669 0 27379 69040
Related Costs 0 weees 0 0 0 0 0 500 8500
Technical Assistance  =---- 0 3340 2660 0 0 6000 6000
Other Project Costs  =eee- 0 0 0 0 360 360 360
Sub-Total — eeeas 9580 12070 9560 2669 360 33739 83400
Grand Total — =a-ee- 45831 067030 50376 8690 2744 181271 262400

Note: The difference between the Sub-Total and the Total Column is the amount paid to
date,
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CASH FLOW - PHASE I
Egyptian Pounds

X 1000
COMPONENT CONTRACT PROJECT PROJECT
NUMBER 1987 1988 1989 1990 1991 SUB-TOTAL TOTAL
Pumn Stations O1-AID-83/81 3131 10601 237 0 0 4569 9580
Abu Qir Pump Staticn .27 253 10 0 0 490 490
Tunncls 02-AID-83/84 3241 2017 387 93 0 5738 7900
W.Z. Extensions 211 1675 1255 349 0 3490 3490
E&w STP Upprade 03-AID-83/84 7150 9861 6233 270 216 23730 23730
W.Plant Studae Mod, 102 1086 762 50 0 2000 2000
Sludge I § Lake  04-AID-86/87 6860 11088 15666 686 0 34300 34300
Fill
Sludge Processing  05-AID-86/87 0 22220 31676 12744 1360 68000 68000
Sniouhia Cembined 34-81/82-R 1035 1029 0 0 0 2004 6400
Collectors Phase |
Abu Qir Collectors 08-82/83 947 1248 1166 0 0 3361 5536
Phase Ii
Smouha M & Prain  08-84/85 2111 2037 3421 461 86 8116 8100
Smouha § Fast Zone 07-34/85-R 4776 10384 6790 650 0 22600 22600
Undercrossings
Fast Zone Force Main 09-84/85 0 9235 10085 1575 52§ 21420 21000
Siouf Keblia § Hagar 09-83/81-R2 1005 1962 912 9% 0 3978 3978
El Mavativa I'h, 3 4 4
Sidi Bishr Collect. 15-82/83 321 742 742 508 0 2313 5110
Smottha Th. 4 Lats.,  07-82/83 48 112 170 0 0 330 1840
Sidi Bishr Convey.  55-82/83 23 0 0 0 0 23 1099
A.Q. Maamoura Lats. 08-82/83 2418 4030 785 0 0 7233 7847
Maryout Lekeshore Fill  AGOSD 1000 0 0 0 0 1000 1000
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CASH FLOW - PHASE I (Con't)
Egyptian Pounds
UNITS X 1000
COMPONENT CONTRACT PROJECT PROJECT
NUMBER 1987 1938 1989 1990 1991 SUB-TOTAL TOTAL

Other LE Piojects AID 0 0 0 "0 0 0 7120
Sub-total ~ =---- 34806 79980 80297 17485 2187 214755 241120
Contingency —  ===-- 3903 8968 9004 1961 245 24080 24080
Sub-Total Construct ----m 38700 38945 89301 10496 2432 23883 265200
Costs
land Acquisition  weeee 244 2856 0 o o s000 10000
Engincering Services -=--- 0 0 0 0 0 0 16060
Repaving/Under'xing  ----- 501 1172 827 0 0 2500 5000
Owner Purnished Mat'l, --- 0 0 0 0 0 0 6100
s-Total e 2605 w028 827 o0 o0 7500 37160
Grand Total T 1551 92976 90128 10416 2432 246335 302360

Note: The difference between the Sub-Total and the Total Columns is the amount paid to
date,



TECHNTCAL ASSISTANCE BUDGET

TRAINING®
-Project Manger, 48mm

-Project Assistant Manper, 48mm (E)
-Suprort Staff and Vehicles
-Training Coordinator, 30mm
~Training Specialist T, 30mm
-Training Speciatlzst [T, 30mm
-Commodities

HATERIAL AND EOQUIPMENT MANAGEMENT

-Specialist, 18mn
-Commodities

FANAGEMENT TNFORMATION SYSTEMS

-Specialist [, 2dmm
-Specialist IT, 12mn
-Commodities

UTTTLITY MANAGEMELT

-Short-term US I'rofessionals

48mm x 7000

-Short-term Us Professional Travel
48mn x 4000

-Egyntian Participant Costs

ROmin x 5000

-Comnoditics

TOTAL

* Training clement includes Project Management

and miscellaneous costs

US Dollars

960, 000
120,000
222,000
600,000
600,000
600,000
150,000

360,000
140,000

480,000
240,000
550,000

336,000
192,000

400,000
50,000

Annex G
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3,252,000

500,000

1,270,000

978,000

$6, 000,000
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Methods of Implementation and Financing

In accordance with the requirements of the Sixteen Payment Verification Policy
Statements No. S and 9 the following table illustrates the methods of
implementation and financing for AID funds currently in use and to be
continued in this project paper amendment.

Methods of Methods of Approximate

Activity Implementation Financing Cost ($1000)
Engincering Services  AID Direct Contract Direct Reimbursement $1,330
Technical Assistance AID Direct Contract Direct Reimbursement 6,000
Construction Host Country Contract Direct L/Comm* 54,710
Evaluation § Audit AID Direct Contract Direct Reimbursement 360
63,700

* Justification:

The justification for use of the Direct L/Comm is that the GOE does not have
the financial resources to make dollar payments to contractors because of a
severe shortage of foreign exchange.
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INSTITUTIONAL DEVELOPMENT
SCOPE OF WORK

Definition of Services:

The purpose of the consultant's services is to provide Operations
Managerent. Services to AGOSD to develop the organization's ability
to address the management and operation needs of the new and
existing facilities of the Alexandria Wastewater System.

To achieve this purpose thke consultant will provide the services
outlined in Section 1.2, and equipment to be procured in support of
these services as outlined in Section 1.6.

Operations and Maintenance Training

As stated in the Project Agreement, AGOSD will have identified a
Training Department Director; adequate training staff representing
AGOSD's Operations and Maintenance divisions for the Collection
System, Pump Stations, Treatment Plants, and Sludge Facilities, the
Transportation Department and the Equipment Department;
administrative and support staff; building space appropriate for
offices, classroans and workshops, and sufficient budgetary
resources,

Working in a counterpart, team relationship with AGOSD's identified
training personnel, the consultant will develop a comprehensive O&
Training Department Development Plan, At a minimum the plan will
include five major activities, including: Trainer Training, Program
Planning and Identification, Program Development:, Program
Implementation, and Monitoring and Evaluation.

;8 a first stage, the consultant will conduct short-term Trainer
Training for identified AGOSD tr2ining staff. This activity will
introduce and acquaint the training staff to O&M training skills.
During the subsequent phases, the AGOSD trainers will have an
opportunity to implement, test, and develop these skills.

During the second stage, Program Planning and Identification, the
consultant will work with AGOSD's Training staff to develop and
furnish a centralized and/or satellite training center(s), conduct
personnel skill and facility/equipment performance testing
throughout AGOSD's C&M divisions to determine training needs, and
develop a detailed training development schedule,

Based on the identified field training needs and priorities, the
consultant,/AGOSD team will develop appropriate supervisory,
operations, maintenance and safety training curriculums, and
supporting training manuals/handbooks, reference cards, standard
procedures, preventive maintenance checklists, training aids,
cutaways and audio-visual aids. During the Program Developront
stage, the consultant/AGOSD team will coordinate with the )
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facility-specific pre start-up and start-up training efforts
provided by the engineer and construction contractor to ensure
standardization of methodology and termirology, and to develop
appropriate training programs integrating ViCG's and Fru-Con's
facility-specific O%M procedures.

During the Program Implementation stage training delivery will
ocurr. The AGOSD trainers will deliver technical and supervisory
training modules to field personnel., Trainer skills and the
developed curriculums and materials will be field tested. The
consultant will advise ACOSD in the revision/refinement of training
delivery and supporting materials.

The fourth stage, Monitoring and Evaluation, will begin following
the completion of initial training deliveries, with the development
of perforinance evaluation systems to test the skills of trained
personnel, and the OuM performanca of facilities/equipment with
trained personnel. The performance evaluation systems will be
implemented as required, and the results will deteraine the
appropriate follow-up training response. Training follow-up and
retraining curriculums will be designed and developed as are
required, '

The consultant will procure the required equipment and supplies
required for this activity.

Articipated Output:

At the conclusion of this activity, AGOSD will have an operational
training department with the staff, equipirent and budgetary
resources to support the long-term training needs of AGOSD's
operating divisions. AGOSD's Training Department will have the
expartise and skills to develop and modify O&l1 training courses,
standard procedures, maintenance systems, and performance
evaluation systems to meet AGOSD's future O&M training needs,

Material and Equipment Management Systems

Plan and develop with AGOSD a Material and Equipment Management
Plan which will provide for the systematic development of AGOSD's
capability to plan, procure and manage its construction materials,
spare parts, supplies, equipment and vehicles.

The Material and Equipment Management Plan will include: (1) an
analysis of AGOSD's current procurement systems, and the
development of simplified and automated procurement planning and
tracking systens and procedures compatible with GOE requlations and
requirements; and (2) assistance to AGOSD in the identification and
analysis of materials/equipment handling storage issues, the
compilation of a complete inventory, and the development of

A\
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simplified inventory control procedures and automated inventory
control systems. The consultant will procure the required
equipment, and train AGOSD's staff in its use and application,

Anticipated Output:

At the conclusion of this activity AGOSD will have a simplified
material/equipment procurement tracking system in place, a complete
inventory of AGOSD's material/equipment resources, and personnel
trained in the application of the automated inventory control
systen,

Management Information Systems:

Plan and develcp with AGOSD a Management Information Plan which
will provide for the development of appropriate management
information systems required to manage the expanded Alexandria
Wastewater System,

The Management Information Plan will assess AGOSD's information
needs in the areas of personnel administration, accounting,
budgeting, auditing, beneficiary access and use {€.9. hookups and
consumption), and general administration, The plan will design
conceptual~level system improvements, and identify and develop
appropriate manual and atutomated systems. The consultant will
procure the required hardware and software, and train AGOSD's staff
in the application and use of the systems and eguipment.,

The consultant will also be responsible for the desiqgn of
monitoring and evaluation systems which provide some measure of
social impact and differential access, Working with AGOSN's Public
Relations Department, the consulting firm will design and supervise
the implementation of rapid, low cost impact studies which produce
indicative evidence of how the project financed system improvements
have impacted the residents of Alexandria. These studies will
include a particular focus on how the upgraded and expanded system
impacts the lives of women.

Anticipated output:
At the conclusion of this activity AGOSD will have new and
simplified manual and automated management information systems in

place, and personnel trained in the application of the systens,

Utility Managemen: Assistance:
< o

The consultant ill plan and develop an annual Utility Management
Assistance Plan with AGOSD management staff. The plan will
identify specific management, administrative, and technical areas
within ACOSD in need of technical assistance. Based on AGOSD'S



1.51

1.52

1.53

ANNEX I
Page 4 of 5

needs, the consultant will develop an annual activity schedule for
technical assistance to be conducted in the United States and in
Egypt utilizing long-term "twinning" or on-the-‘job working
relationships between key AGOSD personnel and counterparts from an
American wastewater utility,

The consultant will be reguired to ensure that AGOSD staff
participating in this activity fulfill USAID's Handbook 10
requirements, have the proper USAID and AGOSD approvals, and that
twinning activities in the US and follow-up activities in
Alexandria are closely monitored znd reported.

Anticipated Output:

It is expected that approximately 20 AGOSD personnel will
participate in twinning activities in the US and approximately 12
US utilicy specialists will work with AGOSD counterparts in
Alexandria on an annual basis.

Rencrts:

The consultant firm will be required to provide detailed monthly
progress reports. Progress in institutionalizing the new programs,
systems and procedures will be reported on. In addition, detailed
reports on incountry and US training activities will be provided.
These reports will indicate the status of all participants, verify
the return of each participant and review the effectiveness of the
training provided.

The consultant will develop spacifications for the procurement of
comodities to support the implementation of the instituticnal
development activities. Such procurements would be made in
accordance with AID Handbook 11 Chapter 3.



1.6 Illustrative Commnodity Procurement

OPERATIONS AND MAINTSNANCE TRAINING

Training vehicle(s)

Reproduction equipment

Bilinqual Conputer software and hardware

Audio visual equipment

Demonstration tools & equipment
Mockups/Cutaways

Training Reference Materials

Safety equipment

Training center furnishings

Supplies, consurmables and processing/printing

MATERIAL AND EQUIPMENT MANAGEMENT SYSTEMS

Bilinqual Computer hardware and software
Miscellanecus office equipment

MANAGEMENT INFORMATION SYSTEMS

Bilingual Canputer hardware and software
Miscellaneous office equipment

UTILIT! MANAGEMEMT ASSISTANCE

Miscellaneous Equipment

ANNEX I
Page 5 of 5



Eng. Gen. Anmed Abu Alfa, Chairman Page 1 of 16
Alexandria General Organization

for Sanitery Drainage
90 el-Horreya Avenue

: E.
Alexandria, A.R.F 5 May 1987

Subject: Project Implementation Letter No. 31-1
Alexandria Wastewater System Expansion
Project No. 263-0100

Dear Mr. Chairman: %j?v’ﬂélf‘ﬁ

{. Introducticn.

This is a revision of PIL No. 31 dated 24 November 1986.
It reflects the sharing of duties and respensibilities be-
tween AGOSD and WVWCG, as the Engineer, as embodied in the
Fourth Amenément to the Project Grant Agreement (PGA).

2. Background.

a. USAID is partially financing the Alexandria Vaste-
water System Expansion (AWSE) Project for the Government of
Egypt (GOE), which is represented by AGOSD as the GOE's Con-
tracting Agency. Pursuant to the PGA, USAID has contracted
with WWCG to provide the engineering design, construction
management, training and program management to AGOSD for the
Project.

b. Prior to 1 January 1986, the engineering services
provided by WWCG to AGOSD were performed under a Hest Country
Contract (HCC) partially financed by USAID.

c. ©nffective 1 January 198€, USAID agreed to a direct
contrect between USAID and WWCG (Contract 263-0100-C-00-
6051-00, executed on 10 June 1986) for these services.
Consequently, USAID will oversee WWCG's execution of its
duties for AGOSD through at least mid-1989.

d. Tre scope of that contract will benefit AGOSD pri-
marily by providing WWCG's engineering, construction manage-
ment, operations and maintenance, assessment of training
needs, training, eand startuop services to AGOSD.

e. The contract between USAID and WWCG will provide to
AGOSD the means to insure that the design and consiruction of

the improvements under the Project will meet the needs and
standards of both AGOSD and USAID.

f. This PIL is issued pursuant to the first sentence
of Article A of Annex 2 to the PGA. .1t sets out the inten-
tions of USAID regarding the provision of these services to
AGOSD by WWCG, and the exercise of certain powers by WWCG.
This letter elso establishec WWCG's authority to act on
behalf of AGOSD and USAID.
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€. The powers and authority granted to WWCG by this
letter shall be reflected in all future construction con-
tracts awvarded by AGOSD for the AWSE Project and for which
WWCG is to be AGOSD's Engineer, and all such contracts
currently in force shall be mcdified to conform to the terms
of this letter.

h. WWCG shall be liable to AGOSD only for damages
arising from WVWCG's sole negligence. If WWCG receives from a
third party a claim arising from WWCG's performance of the
duties and responsibilities stated in this letter or steted
in the construction contracts for which WWCG is acting or has
acted as the Engineer, WWCG shall immediately report the same
to AGOSD; and thereafter AGOSD shall defend and negotiate the
gsettlement of and pay all sums due in resvect of such claim
and shall idemnify WWCG in respect thereof and in respect of
2ll claims, proceedings, costs, charges, expenses and fees in
relation thereto, 1ncluding attorney's fees, except insofar as
such claim or such other claims, ,roceedings costs, charges,
expenses and fees have arisen from the s0le negligence of
WWCG.

5. AGOSD responsibilities.

a. Act as the contracting agency for all construction
contreacts awarded for execution of the AWSE Project. 1In this
capacity, cooperate fully with WWCG and the construction
contractors, to facilitate and expedite the work:

1) Recognize WWCG us AGOSD's sole Program Manager
and principal engineering consultant for AWSE, with full
anthority to ect in this capacity pursuant to the terms of
its contract with USAID.

2) Allow to WWCG the freedom of action tu serve eas
a) Contractor to USAID as the funding agency,

b) Consultant to AGOSD as the contracting
agency, and

c) Supervisor of the execution of construction
by individual USAID-financed and
GOE-financed construction contractors.

3) Except as otherwise stated herein, communicate
with contractors supervised by WWCG only through WWCG. Refer
contractors to WWCG if they attempt to communicate directly
with AGOSD.

4) Act as the Engineer for all contracts being exe-

cuted under the direct supervision of AGOSD. Coordinate with
WWCG, and keep WWCG fully informed regarding the activities

. s L]
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of AGOSD-supervised contrectors in order to minimize inter-
ferences amcng the various contractiors.

b. Obtain in a timely manner all real estate, ecase-
ments, rights of way, traffic and street closure permits, and
eny other permits, clearances, licenses or performances of
functions required by AWSE ccntractors. All matters of pro-
perty ownership and rights of way are to be resolved before
the Invitation for Bids is released to prospective tenderers.

c. Prepare correspondence, as requested by WWCG, for
delivery to appropriate Government agencies by WWCG and the
U.S. construction contractors in connection with their
obtaining visas and entry, exit and residence permits for
their personnel, and the permits, clearances and licenses
referred to in Paragraph 3b above. Provide a copy of such
correspondence to WWCG.

d. Assist WWCG and the U.S. constructicn contractors,
by personal appearances where rvequired for expeditious
action, in obtaining customs clearance for AWSE equipment and
materials and for the personal effects and household goods of
their personnel. '

e. Observe the completion and final inspections con-
ducted by WWCG, and accept all work completed in accordance
with the terms of the construction contracts.

f. Pay eny amounts due %to the construction contractors
that are certified by WWCG and that are not paid or to be
paid vy U3AID, within 21 days after receipt of the payment
request Trom WWCG, unless within 14 days after receiving the
request from ¥WCG AGOSD has advised WWCG in writing of 1its
intent ©o withhold all c¢r part of the payment requested and
the contractual justificetion fer withholding payment. Pay
any such withheld amounts pursuant to WWCG's findings on the
matter.

1) WWCG will be USAID's sole agent for certifica-
tion of contractors' requests for dollar payments. Requests
so certified will be forwarded directly to USAID for action.
AGOSD will receive a copy for information only. If AGOSD
questions any payment =0 certified, AGOSD may advise WWCG of
the coatractaal basis for its concern, and provide USAID with
an informational copy of its letter.

2) Interest on delayed or improperly withheld
payments shall accrue at the rate of 9% per year.

g. Act on all other WWCG requests or recommendations
for AGOSD approval or other action, within 30 calendar days
after receipt of WWCG's written communication. TFailure to
respond to a recommendation within 30 days shall constitute
acceptance of the recommendation. Tailure tc take a

e
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requested action may be cause for WWCG's finding merit in a
contractor's claim arising from or related to that failure.

h. Furnish equipment, materials and services to
contractors in a timely manner in accordance with contract
terms, where a contract calls for such Owner-furnished items.

i. Provide two full-time Area Managers acceptable +*o
USAID, to act as liaison officers between AGOSD and WWCG,
between WWCG and the Contractors who are supervised directly
by AGOSD, and between WWCG and other Government agencies
whose support is required by WWCG or by contractors who are
superviced by WWCG. Delegate to these Area Managers the
authority to act for AGOSD as required. These Ares Managers
shall be engineers with at least 12 years of post—-graduate
engineering experience. They will work directly with WWCG's
Resident Engineers, one on USAID-financed contracts and one
on FEgyptian-pound-only contracts. Other than as requested or
permitted by the WWCG Resident Engineer in question, the Area
Manager shall have no direct authority over any contractor
who is being supervised by WWCG.

1. Assign, at AGOSD's discretion, up to one Site
Engineer at each Site where a WWCG-supervised contractor is
actively executing construction, to observe WWCG's perfor-
mence. These Site Engineers shall have at least 8 years of
post-graduate engineering experience. They may observe tests
and inspections conducted by WWCG personnel. They will not
be responsible for conducting tests or inspections, and shall
nov 1issue instructions to the contractors or communicete
offictally with the contractors' personnel without the
express permission of the senior WWCG representative then
present at the Site.

k. Assign, at AGOSD's discretion and in addition to the
Site Engineers described in Paragraph 3j above, the following
trainee field engineers:

One at each Pump 3tation

Three for the Tunnels contract

Two at each Treatment Plant

One for each pound-only pipeline contract

Two for the Sludge Force Main (when active)

Two for the Sludge Management Facility (when active)

These trainees shall each have a minimum of 4 years of post-
graduate engineering experience. Each shall be approved by
USAID, which shall have sole discretion in accepting them for
training. They shall report directly to, rerform at the
direction of, and be under the full-time operational control
of, the WWCG Resident Engineer or the person designated by
that Resident XEngineer, who will render bi-monthly reports to
USAID and AGCSD on their performance and potential.-
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m. Establish a Technical Guidance Committee that wil)
provide WWCG the direction and assistance needed during the
development of feasibility studies, preliminary and final
designs. This committee shall keep abreast of the technical
work as it develops, sign the minutes of meetings when called
upon to do so, and be prepared after a final review to accept
and sign the completed design documents, including those
related to changes that exceed WVWCG's approval authority for
Change Orders.

n. Supply to WWCG all available data on a requested
subject from AGOSD's files, provide design standars or stan-
dards details and edvise of prefeired methods of operation,
site orientation, and other architectural and engineering
requirements in a timely manner.

o. Participate and cooperate witn WWCG in its perfor-
mance of the training assessment, startup services and 0&M
manual preparation requirements stated in Paragraphs 7a and
Tb below. HNominate and provide qualified and willing Train-
ing OCfficers and trainees; relieve them of their other du-
ties as required for the preparation and conduct of training.
Provide the facilities (classrooms, desks etc.) for the
treining. Provide timely and complete review comments on
dreft manuals and other documents forwarded to AGOSD by WWCG.

4. WYCG ameneral reavonsibilities.

a. WWCG is AGOSD's Engineer and Program Manager for
all contracts for which WWCG is or will be responsible under
this Project. 1In this role, WWCG advises and assists AGSOD
on all engineering planning, design, construction execution,
operations, maintenance and training matters, and on matters
of contractual and obudget planning and implementation.

b. WWCG is AGOSD's exclusive Construction Manager for
supervising, monitoring, observing, testing, inspecting,
rejecting, directing and approving all contractually-related
work and actions of the contractors whose contracts WWCG is
responsible for.

c. The scope of the proposed work by WWCG shell be
stated in a Scope cf Services statement that will be agreed
apon by AGOSD, USAID and WWCG before the work begins. The
Scope of Services shall include the following specific duties
and responsibilities where applicable:

1) Coordinate with AGOSD, and keep AGOSD fully
informed, regarding the activities of the contractors whose
actions are being supervised by WWCG. Prepare agenda for,
participate in, and keep minutes of, weekly Coordination
Meetings with the Chairman of AGOSD and members of his staff.
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2) Communicate with the contractors who are being
supervised directly by AGOSD, only through AGOSD; such com-
munication will normally be effected through the Area
Managers assigned to WWCG by AGOSD.

3) Advise AGOSD of all requirements for real
estate, easements, rights of way, traffic and street closure
permits, and any other permits, clearances or licenses
required by contractors being supervised by WWCG.

4) Advise AGOSD of all correspondence that WWCG or
the coniractors for which WWCG is the Engineer require to be
prepared by AGOSD, and of the pertinent centractual, PGA or
Economic Assistance Agreement provisions to be relied upon or
cited.

5) Insure that where the personal appearance of a
menber of AGOSD's staff at ancther Government agency 1is
required to achieve expeditious resolution of any matter cf
concern to WWCG or a contractor being supervised by WWCG, a
representative of the affescted party is also in attendance.

6) Accept AGOSD's representative as an integral-
member of the Project team that accomplishes the completion
and final inspections of the work, and respond to any reascn-
able comments, suggestions or recommendations put forth by
that representative in connection with such inspections.

7) Respond within 30 days to any questions put
forth by AGOSD regarding payment certifications; take such
questions into account when certifying future payment
requests.

8) Train AGOSD's trainee engineers; use them bene-
ficially, so that they will be capable of replacing WWCG
after the construction contracts have been completed. Advise
AGOSD and USAID of the trainees' performance through periodic
performance evaluations, to enable the individuals to improve
themselves.

5. WWCG planning and design responsibilities.

a. Conduct feasibility studies, and preliminary and
final designs; prepare topographic maps; establish survey
control networks; investigate existing utilities and geotech-
nical conditions; prepare the reports, final design drawings
and specifications, all as requested by AGSOD and authorized
by USAID.

b. Feasibility studies shall be conducted beginning
from the data supplied by AGOSD and supplemented by data from
any sources available to either ACGOSD or WWCG. Close liaison
shall be maintained with AGOSD's Technical Guidance Committee
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so that upon completion of the studies, the conclusions will
have been discussed and understocd in advance by AGOSD.
Studies shall be formally presented in final draft form and,
uapon AGOSD's review and approval and with the concurrence of
USAID, be published and distributed for use.

c. Preliminary designs shall be conducted in close
liaison with AGOSD and shall conclude with a Basis of Design
Report (BODR). The BODR shall be presented in draft and
shall be finalized upon receipt of concurrence by both AGOSD
and USAID. The purpose of the BODR is to establish the basis
for planning and costing the final design effort. Any
variance from the BODR may result in additicnal cecst and time
during the final design process.

e. WWCG shall provide specialized review of designs
developed locally by WWCG, through Technical Review
Committees drawn from the joint venture firms' resources or
from srecialty consultants if needed. These reviews will be
provided at appropriate times during the development of the
work. The findings of these reviews will be presented in an
oral presentation followed by a written set of minutes that
can be signed by all participants.

f. In general, WWCG will maintain close contact with
AGOSD throughout the design process, with meetings becoming
more frequent as milestones approach; take into account all
requests frem AGOSD that are steted in writing and timely
received; and review and explain technical aspects and cost
implications of the design as it develops.

6. WWCG construction management resnonsihbilities.

a. Prior to advertizement.

1) Schedule pre-advertisement activities; assign
responsibilities.

2) Determine the appropriate Time for Completion of
the work.

3) Prepare the Order of Magnitude Estimate (OME);
establisn the Provisional Sum at 20% of OME.

4) Write the contract and sign the drawings.
5) Prepare the Invitation for Bids (IFB); secure
approval of AGOSD and USAID.

6) Pre-qualify prospective tenderers; advertise for
prequalification statements if required.

7) Prepare the Budget Estimate; adjust the Provi-
gional Sam (both dollars and pounds) to a round
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figure in the range of 12-24% of the Budget
Estimate; maintain strict need-to-know confiden-
tiality of the estimate and the true percen-
tages, so that tenderers cannot "bid to the
estimate".

Determine that sufficient funds are available,
and thet all matters of real estate acquisition
and rights of way are satisfactorily resolved.

Reccmmend advertisement, where applicable;
obtain approval of AGOSD and USAID.

Frorm advertisemepnt to commitment of funds.
ld

1)

2)

3)

4)

5)
6)

7)

8)

0
g

10)

Advertise or preparz advertisements for AGOSD;
distribute the IFB's.

Act as the single point of contact for
inquiries, and for responses to same.

Conduct the Pre-tender Conference at AGOSD;
AGOSD and USAID to attend. :

Issue addenda as required. Advise AGOSD and
USAID of all changes that are being contem-
plated, and invite comment. Formal concurrence
by AGOSD is required only for substantial,
policy-related changes to the General Conditions.
USAID may disapprove any change to the IFB.

Prepare the final Engineer's Estimate.

Receive two copies of tenders (three, for
USAID-financed contracts); send a copy to USAID
if applicable.

Analyze and evaluate the tenders; obtain addi-
tional information as required; secure USAID's
informal approval of the tender to be recom-
mended for award.

Recommend award (AGOSD to approve award within
20 days); AGOSD and USAID (where applicable) may
adjust the Provisional Sum upward as they see
fit, but downward no further than to 15% of +he
successful tenderer's Tender Price exclusive of
the Provisional Sum.

Cemmunicate AGCSD's decision to USAID and to
planholders.

Receive post-tender submittals.
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11) Prepare the Agreement.

12) Receive, verify and epprove post-award submit-
tals (performance and mobilization guarantees,
insurance, Project Control Components).

13) Re-confirm AGOSD fund availability; for USAID
financed contracts, confirm that USAID has ten-
dered the Letter of Commitment (L/Comm) to the
Contractor.

c. Notice to Proceed (NTP), to first payment recuest.

1) Assist AGOSD to issue the Notice to Proceed.
2) Certify mobilization payments.

3) Monitor mobilization, and social insurance
determination.

4) Develop Project Control Ccmponents, and payment
request format.

5) Conduct the Preconstruction Conference; AGOSD
and USAID to attend.

6) Establish the monthly pay period.
7) Issue the Notice to Commence.
8) Certify the first payment request.

d. To compnletion of construction.

1) Watch and inspect the execution of the work;
test and examine materials and workmanship. ©Explain and
adjust ambiguities and discrepancies in the Contract Docu-
ments. Be the sole source of instructions to the Contractor,
wno must execute the work to the satisfaction of WWCG.

WWCG's instructions to the Contractor bind AGOSD.

2) Approve subcontracts. The concurrence of USAID
or AGOSD is required if the price of 2 subcontract exceeds
one million dollars or pounds, respectivelyv.

3) Approve the Contractor's local representative;
direct the removal of any Contractor employee without citing
cause; approve tnhne replacement for that employece.

4) Provide original points, lines and levels of
reference, and additional survey requirements, as stated in
the construction contract.

5) Certify the reasonable cost and profit that
must be paid to the Centractor oa account of works, gocds or
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property of the Contractor that are destroyed or damaged by
reason of any of the Special Risks; same in respect of injury
or loss of life; certify reasonable expenses of the Contrac-
tor in expectation of completing the Works, prior to termina-
tion of tne Coniract on account of the occurrence of a
Special Risk.

6) Certify the allowance or reimbursement to be
mace by AGOSD for fees paid by the Contractor to local
authorities pursuant to local laws and regulations.

7) Instruct the Contractor to cooperate with other
contracvors and euthorities working st or near the Site.
Through AGOSD's Area Managers, coordinate the efforis of
contractors who are being supervised by WWCG, with the
efforts of contractors who are being supervised directly by
AGOSD.

8) Recommend to AGOSD suspension of the work as
warranted by the contracts; determine the extra payment and
extension of time to be made to or allowed of the Contractor,
on account of such suspension. Grant permission, where
approrriate, for the removal of equipment, materials and tem-
porary works from the Site.

9) Grant permission for work to proceed at night or
on locally recognized days of rest, where the Contract Docu-
ments so0 provide or where circumstances so require. Direct
the Contractor to expedite the work, at the Contractor's
expense, if in WWCG's opinion the progress is insufficient or
too slow.

10) Determine the extension of time to be granted to
the Contractor on account of extra work, exceptional adverse
climatic cecnditions, special circumstances, or other cause of
delay allowed for in the Contract Documents; notify AGOSD
accordingly.

11) Change the form, chareacter, quality or quantity
of the work, or order extra work, to the extent deemed
necessary, in WWCG's opinion; take the value of such
variations into account in ascertaining the amount of the
Contract Price. Determine whether Contract rates and prices
are applicable to additional or omitted work, and if SO,
apply them; if not, negotiate suitable rates and prices withn
the Contractor. If negotiation fails, fix such rates and
prices as are reasonable and proper.

12) Usec the Provisional Sum for resolution of claims
and Cnhange COrders; require the Contractor to account for such
expenditures, where appropriate. Issue all necessary Change
Orders and resolve all contractor's claims, including nego-
tiating any change to Contract Price and Time for Completion.
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USAID approval is required if a claim
settlement or change order

1)

2)

changes the dollar portion of the Con-
tract Price by more than $500,000 or 5%
of the original Contract Price, wnichever
is smaller,

increases the Contract Price to an amount
greater than the amount of the L/Comm, or

3) changes the General Conditions.

b) AGOSD concurrence is required if the Change
Order

1) changes the pound portion of the Contract

Price by more than LE 500,000 or 5% of

the origina' Contract Price, whichever is

smaller, or

2) requires the commitment of pounds in an

amount greater than is then available in

the Provisional Sum.

c) No change involving a decrease in the Con-

tract Price shall be used to offset a change
involving an increase in the Contract Price,

unless the former is incidental to the
latter.

t3) Determine the value of work done. With the
assistance c¢f the Contractor, prepare records of such work,
month by month. Report progress monthly to AGOSD and USAID.
Issue Certificates of Completion when the Works or parts
thercof are substantially complete, in WWCG's opinion and to
WWCG's satisfaction. Recommend acceptance to the Owner.

14) In event of default by the Contractor, evaluate
the vork then accomplished, and the materials and equipmnent
left by the Contractor, and determine the amount then due to
the Contractor; determine the expenses and damages due to
AGOSD.

e. Guarantee Period to Final Account.

1) Supervise the execution of work that was out-
standing (i.e., not fini~hed) when completicn was certified,
and of such repair, replacement, amendment, reconstruction,
rectification c¢f defects, imperfections, or other faults as
may be required as a result of one or more inspections by or
on bchalf of WWCG before the Guarantee Period expires.

2) Determine whether such outstanding work etc. is
to be carried out at the Contractor's expense, cr evaluated
and paid for as if it were extra work.
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3) Sign the Approval Certificate and deliver it to
AGOSD within 28 days after the expiration of the Guarantee
Period or as soon thereafter as all outstanding work and
defects are finished and remedied, stating that the VWorks
have been completed to WWCG's satisfaction.

4) Deliver tne Record Drawings to AGOSD.

5) Verify the Contractor's statement of final
account, which is to be submitted to WWCG not later than 45
days after the issue of the Approval Certificate; issue a
certificate statirg

a) the amount that in WWCG's opinion is finally
due under the Contract, and

b) the balance due from AGOSD to the Contractor
or from the Contractor to AGOSD.

Note: This certificate is WWCG's last act of formal
supervision of the Contractor.

7. WWCG training, O&M and technical support responsibilities.

a. Training. (S~e also Para 3% re on-Site trainee
engineer program during construction execution.)

1) Assess training needs.

4) Review, jointly with AGOSD, the increased
range of responsibilities to be assumed by AGOSD personnel
for the expanded facilities.

b) Participate with AGOSD in & department-by-
department ("desk-by-desk") enalysis of AGOSD's manpower
requirenenvs for tne existing system, and in determination of
how those requirements will change in phases as nev facili-
ties become operational.

c) Review AGOSD's nomination of personnel to
gserve as training cadre; monitor identification of Training
Officers by selected key officers of AGOSD.

d) Perform a thorough analysis of AGOSD's man-
power ri2eds with the existing and expanded system.

e) Prepare a hilingual Training lNeeds Assess-

ment Report, in draft for review by AGOSD and USAID and then
in final form, addressing the following topics:

1] The effect of past training efforts by
U.5. consultants and AGOSD-sponsored
training efforts, on AGOSD's manpover
develonment.
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2] Present and proposed training programs
and AGOSD's training needs.

3] Institutional expansion and the
resulting personnel needs.

4] Training strategies to meet departmental
personnel needs.

5) Training priorities and costs of program
implementaticn.

6] Implementation plans for classrooms and
on-the-job training, refresher training,
seminars and observational visits.

The AGOSD Training Officers will participate in the
Training Needs Assessment analysis.

2) Provide startup services.

The following startup services apply to five
Pump Stations, two Treatment Plants, the Sludge Mangement
Facility, and the pipelines and other appurtenances asso-
clated with those facilities.

.a) Pre-startup equipment checkout.

b) Classroom and hands-on operations instruction
for the AGOSD personnel assigned to perform mechanical,
electrical and process control functions, beginning when the
facilities are turned over te AGOSD by the contractors or
when the facilities are ahout to be started up, and con-
tinuing for six weeks tnereafter.

c) Same as (b) above, for maintenance and pre-
ventive maintenance. This task will include development of
input for, and instruction related to, a computerized main-
tenance scheduling program.

d) Supervision of startup of the facilities,
and advice and assistance related to mechanical, electrical
and prccess contrel operations, and scneduling and coordina-
tion of services by representatives of the manufacturers and
contractors.

b. Operaticn and maintenance.

1) Manuals (general).

a) Develop and prepare bilingual operation and
maintenance manuals for five Pump Stations, two Treatment
Plants, anu the Sludpe Management Facility. Fach manual will
be complete in itself and will stand on its own.
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b) Drafts will be prepared in both English and
Arabic. Relevant portions of manufacturer's literature that
are included in the drafts will be translated into Arabic.
Two copies c¢f each draft will be provided to AGOSD, and three
copies will be provided to USAID.

c) AGOSD and USAID will provide their comments
on the drafts to WWCG within 30 days after receiving the
drafts. WWCG will provide the final versions to the manuals
to AGOSD and USAID withnin 90 days after receiving the com-
ments of both AGOSD and USAID.

d) Five copies of each manual will be i ovided
to AGOSD, and three copies will be provided to USAID. The
final manual will be used for startup and reference purposes
when available.

2) Manuals (facility specifics).

a) Pump Stations. A separate manual will be
prepared for each of the five Pump Stations. It will include
chapters on each of the following topics:

1] Operation of the pumps specific to the
Station.

2] Preventive maintenance procedures.
3] Troubleshooting guides.

4] A simple maintenance guide for electri-
cal and mechanical equipment.

5] Guidelines on when to seek specialized
help.

6] Instructions on wet well cleaning and
maintenance.

7] Safety.

b) Treatment Plantc. The E/W Treatment Plant
Upgrade contractor will provide a manual for each of the two
Treatment Plants, in Fnglish only, at thne time that each
Plant is ccmplete. WWCG will review each submittal from that
contractor, and will translate each manual into Zrabic.

c) Sludge Management Pacility. (The need for
one or more IMF manuals will be outlined and more completely
defined after it has been designed, so that all operational
elements can be included.)

d) As an aid to hands-on operating and main-
tenance persoanel, WWCG will prepare a series of Standard
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Operating and Maintenance Procedures, in Arabic end English.
These will be simple, well-illustrated step-by-step proce-
dures mounted on laminated cards and posted at the work sta-
tions.

c. Technical Support.

The following surveying, drafting and related tech-
nical support services will be provided to AGOSD by WWCG as
an integral part of and in conjunction with its other duties,
responsibilities and functions:

1) Surveying.

a) Loceate topographic features and property
boundaries required to design new facilities
and prepare construction plans.

b) Establisn control points for the construc-
tion contractors.

c) ZEstablish base duta for monitoring the con-
struction Risk Management program, and re-
view periodically the construction contrac-
tors' implementation of that program as
required by the terms of their contracts.

2) Drafting.

a) Construction plans for new designs.

b) Reports and presentation graphics.

c) Change Order sketches and drawings.

3) Related services.

a) Computations and closures for field surveys
and data.

b) Maintenance of control data, notebooks,
records and files.

c) Logging, filing end maintenance of drawings.

d. Geotechnical ¥ngineerine.

1) Plan and ccnduct or supervise geologic mapping,
subsurface invesitirations and soils %ests in support of de-
sign; prepare geotechnical reports; prepare specifications
for earthworks, piling and other geotechnical structures.

2) Review plans and specifications for consistency
with proper gectechnical principles and prectices; write risk
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management instrumentation and reporting specifications for
contracts.

3) Monitor contractors' compliance with geotech~-
nical requirements; review submittals; analyze settlement and
drawdown data; perform additional soil investigations during
construction, as required.

4) Provide expert analysis and advice, to WWCG
internally and to AGOSD, on geotechnical aspects of design
changes, and claims against AGOSD by contractors or third
parties.

5) Provide or arrange for drilling services, and
laboratory facilities for testing of soil, rock and other
construction materials, and for storage of soil and rock
samples.

8. Accountability and possession of equipment.

a. Accountability for equipment and supplies purchused
by WWCG under its HCC with AGOSD dated October 1980 as
amended, the cost of which items was reimbursable by AGOSD or
USAID, shall pass from that HCC to the direct contract now in
force betweea USAID and WWCG.

b. The items defined in Paregraph 8a above shall remain
in WWCG's possession until they are no longer needed by WWCG
for execution of its direct contract with USAID, or until the
completion of WWCG's work under Project 263-0100 or any suc-
cessor Project, at whicn +time WWCG shall surrender to AGOSD
the possession of such items as have not bheen consumed or
expended by use, or earlier disposed of pursuant to the terms
of WWCG's direct contract with USAID.

I trust you wili find the above arrangements to be satisfac-
tory, and I lock forward to our continued mutual cooperation
during the successful completion of the Project over the next
six years.

Sincerely yours,

Charles A. Scheinal, P.E.
Project Officer

cc: MRHPU
WWCG
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ANNEX L

ENVIRONMENTAL ASSESSMENT
REPORT OF THE
ALEXANDRIA WASTEWATER PROGRAM
SLUDGE MANAGEMENT SYSTEM

PREPARED ON BEHALF OF
THE
ALEXANDRIA GENERAL ORGANIZATION FOR
SANITARY DRAINAGE
FOR
USAID (GRANT NO. 263-0100) .

W¥CG
in asgociation with
A. A. Varith and ECG

MARCH 1987
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SECTION f
SUMMARY

In accordance with environmental procedures of the United
States Agency for International Development (USAID), as set
forth in 22 CFR 216, this Enviormnmental Assessment addresses
the potential environmental effects of Alexandria General
Organization for Sanitary Drainage'’s (AGOSD) proposed sludge
management facilities.

This environmental assessment is an addendum to the Initial
Environmental Impact Statement for the Alexandria Wastewater
Magster Plan study, October 1978.

Under the proposed sludge management system, dilute primary
8ludge from the treatment plants will be collected at the
Weat Treatment Plant and pumped to a remote desert site for
dewatering and composting. Sludge dewatering will consist of
conventional sand drying beds. Composted sludge will be used
as a soll amendment on farm land. Key elements of the Sludge
Management Facilities Include the West Plant blended sludge
pump station, the sludge force main, and the dewatering and
composting facilities ?sludge processing site).

Ho major arecas of controversy exist although there are speci-
fic isasues which are yet to be resolved. Issues to be
regolved inlcude minor filling along the shoreline of Lake
Maryout, the displacement of families now living on the

sludge processing site and thz vresence of g cemetary on the
site.

(429) 1 (EA)



SECTION 2

PURFOSE

This Environmental Assessment ig intended to address the
potential environmental effects of the proposed Sludge
Management Facilities and how the adverse impacts will be
mitigated. The proposed project is but one element of +the
Alexandria VWastewater Program.

The overall program is needed to improve the health and well-
being of the citizens of Alexandria by removing raw sewage
from the gstreets and beaches of the City. The scope of the
program was established by the Master Plan Study completed

in 1978 and a Master Plan Updated conpleted in 1981,

(429) 2 (E)
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SECTIOI 3
PROPOSED PROJECT AND ALTERNATIVES
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The following subsections describe the propoged Sludge
Management Facilities and three major alternatives:

o
o)
0]

(0]

3.1

Proposed Project
Mechanical dewatering of gludge
On~Site sludge drying beds

The no action alternative

PROPOCED PROJECT

Pqu_Station

Primary sludge containing both East and West Plent
solids will be pumped from the West Plant to the
solids processing site. The blended sludge pump sta-
tion at the West Plant will inject primary effluent
into the sludge force mains to maintain = pipeline
velocity of at least 0.6 meter per second and dilute
the primary sludge to an average of 2.25 percent
solidg. Primary sludge will be pumped to equalization
tanks directly from the clarifiers uging duplex
plunger type pumps. The equalization tanks will allow
8 constant solide withdrawal concentration of approxi-
mately 5% to be achieved, and will dampen the diurnal
variations in primary solids punped from the clari-
fiers. The equalized sludge will be pumped into the
force nmains by piston diaphram pumps. Identical
piston diaphram pumps will elso inject effluent water
to dilute the equalized sludge to about 2.25% golids.
The use of these pumps will provide constant flow in
the force mains regardless of variation in system
pressure. The oystem is designed to convey sludge
approximately 29 kilometers against a total dynamic
head of up to 165 meters.

Force Mains

The force main consists of two 450 anm pipelines bet-
ween the blended sludge pump station at the West
Treatment Plant and the Sludge Processing Site
(approximately 29 ¥m.). The force main will be pro-
vided with valved "cross-over" atations at about 2 Km
intervals. The "cross-over" gtations are designed to
allow flow monitoring in the pipeline to detect
leakecge and to isolate only a 2 Km section of one line

7 (B4
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11 repairs are needed. One intermediate "pigging"
gtation in addition to one at the punp station will bve
provided to facilitate cleaning the pipelines.

Sludge Processing Site

Facilities at the sludge processing site consist of
Bludge storage tanks, distribution system, sand drying
beds, filtrate treatment and composting.

Storage tanks at the gite are provided to allow over-
night storage of sludge which is teing continuously
pumped from the West Treatment Plant. Sludge from the
tanks and the force main will be distributed to the
drying teds through open channels during a 12-hour
period.

Sludge dewatering will be accomplighed with sand
drying beds consisting of a sand filter cverlaying a
gravel support bed with underdrain piping to collect
the filtrate. The beds will be 1lined to retard
seepage of filtrate into the ground water. Dried
sludge will be removed and transported to the com-
posting area by truck. :

The filtrate drained from the drying veds and run-off
from the ccmposting area will be collected and treated
to meet the required standards of 60 mz/1l of BOD and
50 mg/l suspended solids before discharging into an
irrigation drain. The treatment process will consist
of plastic-media trickling filters followed by clari-
fiers and deep sand rapid infiltration beds or
plastic-media trickling filters followed by clarifiers
and low-rate mechanical aeration basins. The treated
effiuent will be pumped to an existing drain about 0.5
Km east of the site or used %o irrigate on-gite
landscaping.

Windrow composting is proposed for gludge stabiliza-
tion. Partially dried sludge from the drying beds
will be mixed with previously composted sludge and
formed in windrows for composting. The windrows will
be mixed regularly to maintain voids in the pile and
to expose all of the compost to the elevated tem-
peratures inside of the windrow. The composting
period will be 25 to %0 days. The composted material
will then be stored for an additional 30 to 90 days
before distribution to farms for use as 2 80il amend-
ment.

— .
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MECHANCIAL DEWATERING ALTERNATIVE

Mechanical dewatering at the treatment plants sites
with the partially dried sludge trucked to a remote
gite for composting, storage and disiribution to the
farmers wa: considered. Also, mechanical dewatering
at the remote site was considered followed by
composting, storage and agricultural reuge. Although
the mechanical dewatering alternative hag a lover
Phase 1 capital coat than the proposed alternative,
the higher Phase 2 cost and the higher operating and
maintenance costs mere than offset the savings when
considered on a present worth basis. This alternative
would have the adverse impact of heavy truck traffic
on congested streeta to transvort the aludge to a com-
posting eite. In either alternative the mechanical
dewatering system is technically complicated and woulad
require highly skilled operators and mechanics to
maintain the equipment and an assured source of hard
currency to supply parts.

ON-SITE SLUDGE DRYING BEDS

The existing treatment plant sites do not have suf-
ficient land area available for drying beds. The
alternative considered to provide the required land
area was to fill in Lake Maryout next to the VWess
Treatment Plant Site. A fill of about 280 hectaresg in
the Lake would have a2 significant negative impact on
fisheries in the Lake. Adverse subsoil conditions and
soft lake deposits would require special construction
fechniqueg in order to avoid excessive gettlement.

The excessive construction costs and adverse impact of
filling in a large area of the Lake eliminated this
alternative from further consideration.

HO ACTION ALTERNATVE

Failure to provide a Sludge Management Facility will
require that the primary sludge from the treatment
plants be discharged to Lake Maryout with the treat-
ment plant effluent thus contributing to the further
degradation of the Lake and in effect, rendering the
treatment plants useless.
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SECTION 4

AFPFECTED ENVIROINMENT
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PUMP STATION

The pump station will be constructed on the site of an
existing wastewater treatment plant in an area next to
an existiis sedimentation tank.

FORCE MAINS

Of the 29 Kilometer route for the force main,

25 Kilometers is along city streets and railroad
right-of-vay, ebout 2 Kilometers i3 on embankment
constructed along the shoreline of Lake Maryout and
about 2 Kilometers ig along farm roads in agricultural
areasg.

SLUDGE PROCESSING SITE

The site for the gludge processing facility 1is about
400 hectares of largely undeveloped land bounded on
three sides by the Beheig Canal and on the other side
by a military firing range. The gsite isg presently
occupied by about 18 families and there are about 100
hectures presentaly under cultivation, all without
title to the 1land.

6 (EA)
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SECTION 5

ENVIRONMENTAL CONSEQUENCES

S et £ e T > D = =t . s = - —— — - ——

CONSTRUCTION IMPACT AND MITIGATION

Employement

Congtruction of <the Sludge Management Facilities will
provide employment for Egyptian Professional,
Technical and Non-technical people. During the
approximate 40-month construction period, the
Contrectors will employ local Enginceru, Technicians
and non-technicnl laborers. This will repregent about
LE 15 11111ion in labor costs and LE 50 Million in
Airect benefit to the Community as the labor costs are
returned to the economy for other gecods and services.
Digplaced Housing

o]

Approximately 18 families now living on the site will
have to be relocated. While it is believed that these
families are living illegally (squatters) on the site
of the sludge processing facility, they will be given
early warning and assistance in moving to cther
housing.

Digplaced Agrijculture

Approximately 250 feddans now being farmed on the
Sludge Processing Site may be taken out of agri-
cultural production. The loss of this land for
farming will be more than compensated for by the bene-
fits derived from the more than 100 tong per day of
composted sludge which will be available to farmers in
the region for use as a soil admendment.

Noise

The project will be constructed with heavy eqnuipment
that will generate noise in the immediate vicinity of
congtruction. Pile-driving may also be required at
the Wegt Treatment Plant for construction of the
sludge pumping facilities. Construction will be con--
fined for the mogt part to daylight hours %o nitigate
the Impact on nearby residents.

Dust

Dust from congtruction areas will be generated, par-
ticularly at the gludge processing site. A% areas
close to regidential dvellings, such ag the West

7 (EA)
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Treatment Plant, otockpiled s50il will need to be
wetted to minimize dust. Trucks carrying earth, gand,
end similar materizl will neerd to be covered.

Traffic

Increased truck and vehicle traffic will be generated
at all construction areas. Heavy equipument will be
located at the major construction areas so they do not
need to travel between remote areas. Inmproved woccess
roads will be needed to the West Plant and the pro-
cesging sita. Where practical, buses should be used
to transport construction workers to and from the
congtruction areas,

Wildlifq and Veretation

Observation of the areas of construction have not
indicated the presence of wildlife, except for aquatic
life in Lake Maryout. A pertion of the force main
will be congtructed in fil: along the banx of the
Lake, which will displace some vegetation but will not
have a sifnificant affect on the nquatic life. Since
the net effect of the project will be to reduce orga-
nic pollutants discharged to the Lake, there will be a
net positive impact on aguatic 1life when the project
is completed.

Fnergy Consumption

Construction of the gludge management facilities will
require roderate enerpy consumption. Site construc-
tion will require subatantial earthwork. This earth-
work along with the 29 Kilometer plpeline construction
will rely heavily upon construction equipment.
Associated fuel consumption will be considerable.

Fuel consumption will be minimized by careful civil
design. Site facilities will follow exiating
topography to the greatest extent possible. Likewige
the depth of pipeline facilities will be held to a
minimum thus reducing excavation and backfill.

OPERATIONAL TMPACT AND HITIGATION

Lmplovrment

It i3 nanticipated that total employment to operate the
pump station, force main and gludge processing gite
will be about 300 people for Phase I and 600 people
during the future Phase II. This will represent an
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average annual payroll between LE 1.0 Million and LE

2.0 Million which will be multiplied three to four
timez as it is released in the economv.

The sludge pump station will not impact ground water
gince 2ll prccecs flows will be contained in concrete
tanks or pipes. The sludge force maing could impact
ground water if a lesk develops and is not promptly
repaired. Operetion wiil include routine measurcment
of siudpee Tlew at each crossover gtation along the

pipeline length. A reduction in flow downstream of
thL previous measurement will indicate a lesk, which
will be located and repaired within the 2 Kilometers
of adjacent upstream pipeline section. lear-gsurface
watersg alons most of the force main route contain high
concentrations of dissclved onlts and are not uscable
for domeatlc water supply.

Althourh ezt of the aite appears to be underlain by
unweathered rock, the sludge beds at the processing
gite will have the patential to pollute ground water.
All of the beds will be lined to retard scepage into
the groundunter. DLining will be inq alled beneath the
underdrain piping which will convey all filtrate water
to the ftreatment system. The other site facilities,
including sludre gtorage tanks, pump stations and
filtrete treatment plant, will contain process stresms
in tenxg and pipelinea. The compost area will be
hard-gurfaced and runoff water will be collected for
treatment tefore relense from the area.

surfnace ¥nter

The aludpe punp atation will not impact surfece water
since all prccess flows will be contained in concrete
tanks or pipes. The sludge force mains could impact
surface water if a lenlr develops and is not promptly
repaired., Operation will include routine measurement
of yludee flow at each crossover gstation along the
pipeline length to detect lenka.

The sludre beds st the site will be operated such that
applied slud~e depth will be lesa than halt of the
total bed depth. 8ite runcoff will be drained to ponds
at each corner of the beds where {t will be pumped
(wifh bed filtrate water) to the tremtment aysten.

The other site facilitien, inecluding '1uﬂv° gtorapge
tanka, pump atationa nnd ’i]t abe treavment plant,
will eontaln proceoa ashreanms in tanks and pipelines.
The compeat area will ke hard-surfaced and runoff
water wili be collected for treatment.



5.2.4

5.2.5

(429)

Vectqig

Potential disease carrying vectors consist primarily
of insects and the operators wvho may come in contact
with sludpe.

Insect vectors will be negligible at the West Plant
punping aysten znd nonexistent along the force main
route. The surrface area of the sludge equalization
tanka at the VWest Flant wiii he neglizivle compared to
nearby Lake Maryout, therefore any ingect breeding
potentisl will be negligible.

At the sludge procescing site, insect breeding can
ocecur on the surface of the aludge beds. The sludge
in normal napplication depths will not sufficiently dry
in *the time ne>rded Ffor insects to hatch. The tradi-
tional mitigation measure 1in Egypt has been to apply
successive applications of sludge at about d-day
intervals and cover the final application with a very
thii layer of eand. This would be costly, and it
would also make the dewatered sludge uncuitabie for
composting becwuse of the gignificantly lower water
content. The propoged practice at the AGOSD site is
to use the traditional practice of guccessive applica-
tions at 4 day intervals followed by the last applica-
tion in a shallow (less than 5 cm) laver of sludge
within 4-% days after the previously applied sludge
layer. Thio procedure will drown the ingsect larvae,
and the final thin sludge layer will dry rapidly by
evaporation and yprevent further breeding.

To ritipnate potential vectors from workers who heave
handled sludee, all such workers will be furnished
with rubber gloves and provided with convenient
vashing fecilities.

Yisual

The project will have visual impact at a number of
locationg. The Blended Sludge Punp Staticn will be
located on the site of the West Treatment Plant. Thig
structure will be a typical industrial type building
and will not be unusual with respect to the other
plant giructures.

Several wvalve cressover stations will be located along
the pipeline route. These small fenced-in structures
are located in the railroad rights of wvay and thus
will be typlecal of surrounding facilities.

The gludgee processing facilities will be conatructed
on a oite of basically open land. The facilitieg will

10 (BA)
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consist of oren drying bheds, compest piles, storage
and treatment tanks, an Administration Building,
Vehicle laintenance Building and Apartment Houging.
The facilities will be visible from off site but will
not impose displeasing appearances. The tanks and
beds will be constructed in regular confined patterns
and will not be parred by randem and gleppy opera-
tiona. Tanks and structures will be typical of an
indugtrial Tacility. The perimeter of the site will
be planted with a buffer of trees. Yhile the tuffer
will not hide the site it will inprove the overall
appearance o. the area. At the present time the area
ig practically devoid of trees and quite unsightly due
to lack of maintenance of th-~ land surface.

Odors

The nludpe pump station and processing site will have
the potential for odors.

The sludge cqualization tanks at the Wegt Plant will
be oren to the atmogphere in order to prevent the
posalbility of laborers entering a hazardous area and
to avoid the costa of a tank cover and odor removal
cquipmant. The proposed mixing equipment will mini-
mize the ssitation and violent disturbance of the
Liquid sgurface, to minimize the relepge of -odoroug
gases.  The odors produced from the equalization tanks
will be a point source and be readily dispersed with
neptlignable consequences down-vind. Theae cdors wiil be
negligable when compared to the diffuse-source of

odora agsociated with the adjncent Lake Maryout.

The cludge storage tanlts and sand beds el the site will
produze odors, but the site is in an agricultural area
and not as densely ypopulated a3 the saren near the Weat
Plant. The large area of the gite will also serve to
reduce odors bteyond its limits. 0Odors from other
gludpee drying sitea in Egypt are not objectionable on
adjoining properties. Management practices at those
Sites are gimilar to thosge proposed for Alexandria in
that wn-stabilized sludge is applied to the bedg.

Iraffic

Minimal traffic impacta will occur ‘from operation of -
the sludee pumping acd force main system. Very few
additional ataff will bhe required above the level
needed for oparation of the Weal Treatmens Plant. Mo
chenicals are needed for gyatem operation, so delivery
truck traffic will not ve necessary.

IR (nn)
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In spite of the weaknossos previously noted in the amendment to the
EIS, the Favirenzental Considerations section of the Project Paper
fumendment adequately identifies major environnental issues and
includes an appropriave plan of action. Accordingly, envirvormental
clearance for the Project Paper Amendiment is hereby issued,

cc: Dr. Stephen F. Lintner, AID/W ANE/PD/INV

IDJALENCL: DR/PS: JStarnes : 28JUNS7
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SECTION 6
LIST OF FREPARERS
urt V. Leininger

Sanitary Process Engineer

B.3. Civil Engineering, Horthwestern University U.S.A.
M.S. Senitary Engineering, University of North
Carolina, U.S.A.

Duane P. Larson

Saniteary Engineer

B.S5. Agricutlural Engineering,

University of Illionois

Graduate Studies in Bnvironmental

Engincering, Illionols Institute of Technology

Dale L. King
Civil Engineer

B.S8. Civil Engincering, Oregon
State University, U.S.A.

(429) 15 (EA)



APPERDIX
AGENCY CONTRACTS

S e et e e e e v e e .

Contracty have been made and discussions helg relative to
their areas of cpeclal interest with the following Agencies

or compsanieg.

Agency/Company

Fish and Wildlife
Antiquities
Military

Ministry of Recongtruction
and New Communitieg

Alexandria Planning Commission
Alexandriz Governor

Ministry of Health

Maryout Company

Minintry of Irrigation

Sumed Company

Deptartment of Fishearies

DK:mm (329)

(429) 16

Date

March 1986

March 1986
1983~0ngoing
Ongoing
March 1987
May 1986
Ohgoing
Ongoing

1986 ~ Ongoing

(EA)



