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Executive Summary 

The Governorate of Alexandria is working to solve a number of solid waste management 
problems. The annual average municipal solid waste generation, based on the resident 
population within urban Alexandria, is about 1,728 metric tons per day. Problems associated 
with managing this waste have a harmful impact on public health as well as on business 
development opportunities such as those associated with the tourism sector. As is the case in 
many cities across world, the level of solid waste management service is generally less in 
low-income areas than it is in higher income and commercial areas. Current political 
leadership in Alexandria is working to create progress in developing an effective solid waste 
management system to serve all portions of the Governorate. This progress will encompass an 
increase in the efficiency of services provided by the public sector as well as through 
privatization of certain elements of the solid waste management system where the private 
sector can enhance the level of service. 

This evaluation reviews the status of all components of the solid waste management system in 
Alexandria including collection, processing and disposal. It is also intended to form the basis 
for development of strategies and work plans to solve identified problems. While there are 
many types of solid waste that urban areas throughout the world must deal with, this report 
focuses on problems and issues associated with the management of municipal solid waste. 

During the evaluation, the evaluation team observed significant problems in all elements of 
the Governorate's solid waste management system. While the most visible problems are those 
associated with the collection of waste (particularly in low-income areas), problems also were 
observed in processing/reuse and disposal components of the Governorate's solid waste 
management system. 

In many urban areas, root causes of solid waste management problems are often the same: 

H Solid waste jurisdictions have insufficient or diminishing financial and technical 
resources to manage a solid waste stream that is growing due to increases in population or 
economic growth. 

Levels of collection service are often much better in tourist or high-income areas than 
they are in low and middle-income areas because of the prioritization of service given to 
the tourist and high-income areas. 

H The informal sector often plays a role in the management of the solid waste stream 
particularly in recovering of materials that have intrinsic value. 

m The additional financial and human resources required for improvement of solid waste 
management conditions often have to compete with other major social and infrastructure 
needs. 

Inherent to this evaluation is an attempt to define those segments of the solid waste 
management system in the Governorate that may best be served by the private sector. The 
greater involvement of the private sector may help to: 
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Inherent to this evaluation is an attempt to define those segments of the solid waste management 
system in the Governorate that may best be served by the private sector. The greater involvement 
of the private sector may help to: 

Increase the efficiency of the various components of the solid waste management scheme in 
the Governorate thereby enhancing the level of service and, possibly, decreasing costs. 

Foster the business and manufacturing approach that is necessary to operate such production 
facilities as compost plants. 

Provide a basis for greater performance and management accountability than may be 
available through the current administration and management of the Governorate's solid 
waste management effort. 

A number of recommendations resulted from the evaluation of current solid waste management 
issues in Alexandria. The recommendations are characterized based on the fundamental action 
tasks to be accomplished through the evaluation work plans. Solid waste management program 
recommendations include the following: 

Improving Source Storage and Handling 

1. A more widespread placement of collection containers to reduce the distance residents and 
businesses need to carry waste is necessary. Consideration also should be given to individual 
containers for apartment buildings and businesses to improve the source means by which 
solid waste is managed. 

2. The Governorate should enact regulations that require that infectious waste, at least from 
medical facilities (hospitals, clinics), be kept separate from non-infectious waste, and that this 
waste be sterilized before disposing of it. If a regulation of this type must be initiated at the 
national level, then the Governorate should work with the appropriate national agency 
(Egyptian Environmental Affairs Agency) to pass such a regulation. 

Maximizing Collection and Street Sweeping Services 

3. Service Providers: The efficiency of waste collection and street sweeping should be 
improved. While this could be done by the existing public agencies that provide this service, 
consideration should be given to having a private contractor provide this service. 

4. An inventory database of containers should be developed and maintained. 

5. Additional containers should be distributed throughout Alexandria, based on the quantitative 
evaluation of existing conditions and the needs identified by the inventory database 
(Recommendation 4). 

6. Develop and maintain a database on collection operations, especially productivity. 

7. Add collection trucks to fleet, as necessary, based on the quantitative evaluation of 
productivity. 

8. Procurement of additional trucks in the short-term or further in the future should focus into a 
long-term agreement with one or two suppliers in order to ease maintenance and spare parts 
inventory. 

9. There should be an on going program to examine the productivity of the collection operation 
based on the shift and start times. This activity would be an outgrowth of the collection 
operations database (Recommendation 7). 
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10. Staffing needs should be monitored on an on-going basis to increase operational efficiency. 
This activity would an outgrowth of the collection operations database. 

11. Place litter containers that can be easily unloaded in strategic areas of the city. The containers 
should be design for display of public education messages on waste management. 

12. Enact regulations, if needed, that prohibit littering in all its various forms and enforce these 
rules. 

Expanding Process and Reuse Operations 

13. The informal scavenging sector should be incorporated into the formal sector through a 
licensing system with appropriate fines for practices that reduce the efficiency of waste 
management operations. 

14. A market inventory should be developed of all brokers and dealers that serve as markets for 
informal sector material recovery. The market inventory should include all production 
facilities within the Governorate that serve as markets for recycled materials. 

15. The Governorate should continue its emphasis on developing compost production plants for 
mixed and source-separated solid waste. The Governorate should continue work with donor 
agencies such as JICA to secure additional compost plant similar to Abbis 2. 

16. A compost production standard should be established for all composting plants within the 
Governorate and all plants should be required to meet the compost production standard. 

17. A detailed marketing analysis should be completed to determine the full extent of markets 
available for mixed or source separated solid waste compost in the Governorate. 

18. The effect of marketing processed solid waste before full curing and maturation into effective 
compost should be evaluated to determine if this practice should continue. This evaluation 
should determine the effect of this practice on agricultural function as well as any 
environmental effects that may result. 

19. A detailed analysis of the Montazah compost plant after commencement of commercial 
operations should be undertaken to see if this plant can serve as a lower cost option for 
compost plant development in the Governorate. This analysis should review the performance 
and long-term operability of all components of the compost production system. 

20. Any proposal received for development of a waste to energy facility in Alexandria should be 
closely evaluated to determine its environmental impact and cost effectiveness. In reviewing 
such proposals, the Governorate should use advisers experienced in the development of such 
facilities to review all aspects of the proposal. 

Ensuring Environmentally Sound Disposal 

21. An engineered operations and closure plan should be developed for operation of the Abbis 
disposal area until siting of a new landfill in the Governorate. This plan should include the 
determination of final fill grades for site closure and the development of a transitional access 
road allowing effective access to the work face by delivery vehicles. 

22. The Governorate should incorporate interim operational procedures at the current disposal 
sites. 

23. The Governorate should provide support to NGOs for basic health and safety training for all 
disposal site public personnel and regular scavengers. 
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24. A site search should be commenced to find a new landfill location based on the location and 
geotechnical criteria consistent with good solid waste management practice as outlined in 
Annex A. 

25. A site search and process design should be commenced for a transfer station to reduce the 
transport cost to deliver waste to a new disposal further away then the existing facility in 
Abbis. 

Improving Cost Recovery and Ensuring Financial Sustainability 

26. A mandatory user charge should be levied on all waste generators, regardless as to whether 
the fee be imposed against residences and businesses or building owners. The charge could 
vary by area, depending on the level of service received, but all areas should receive a 
minimum acceptable level of service. In the event that this recommendation is unsuitable, the 
Governorate should consider imposing an excise tax on goods and services. This tax, 
sometimes referred to as a product disposal charge, would be devoted to funding waste 
management operations. 

Strengthening Local Management and Involving the Private Sector 

27. Enterprise accounting should be developed for all components of the solid waste management 
system to determine the full and accurate cost of solid waste management in Alexandria. This 
will be important in determining the actual costs of public services in the program and in 
gauging the benefits of private sector participation in any element of the program. 

28. Clear responsibility should be designated by the Governor for all elements of the integrated 
solid waste management program. This should include development of all required 
components and administration of the facilities and services within the program. This 
responsibility should include the performance monitoring and administration of any private 
sector contractors involved in the Governorate solid waste management program. 

29. Careful consideration should be given to procurement of a private contractor(s) to operate the 
various components of Alexandria's waste management program. The Governorate would 
still need to set policy and standards of performance, monitor the contractor(s) performance, 
and enforce standards and assess penalties for failure to perform. Components of the existing 
solid waste management system that may be good candidates for privatization include 1) the 
formal components of the collection system, 2) operation of the existing compost facilities, 3) 
development and operation of new processing (compost, waste-to-energy), 4) operations of 
the disposal areas and 5) maintenance of the truck fleet involved in solid waste management 

Establishing a Sound Policy, Legal and Regulatory Framework 

30. The Governorate of Alexandria should support and take part, if possible, in the development 
of realistic national policies and standards for solid waste management in Egypt. The policy 
reform that should be supported should attempt to: 

Improve awareness of MSW problems throughout Egypt and increase the level of effort 
to solve them. 

Develop comprehensive solid waste management regulations and standards for all 
components of an integrated solid waste management system including source reduction/ 
collection, recycling/reuse, and disposal. 

. Strengthen national and local implementation and enforcement capabilities. 
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w Improve the potential to recover costs by removing policy, legal and regulatory barriers. 

Encourage private sector participation through improved access and economic incentives. 

Raising Public Awareness and Increasing Public Involvement 

3 1 .  The Governorate should develop a public awareness program consistent with other such 
programs that have been successful throughout the world. Environmental NGOs in Egypt 
such as the Friends of the Environment Association in Alexandria should be supported to 
play a critical role in raising public awareness on environmental issues. 

The above recommendations form the basis for the action plans and implementation schedule presented 
in Section 6 of the full report. 



MUNICIPAL SOLID WASTE MANAGEMENT IMPLEMENTATION PLAN 

Introduction 

The solid waste problem in the Governorate of Alexandria (Governorate) is well-known 
and well-defined. The harmful impact of this problem on public health, on business 
development opportunities especially in the tourism sector and on the individuals' feeling 
of comfort is clear. The harmful impact of improper solid waste management grows with 
an increase of the poverty level. The level of effective solid waste management service is 
often particularly substandard in low income areas. This is a major concern for the 
Egyptian Government as well as the United States Agency for International Development 
(US AID). 

Many studies have been completed to deal with this problem by Egyptian agencies and 
individuals as well as by foreign donor's agencies such as the Japanese International 
Cooperative Agency (JICA). While most of these studies resulted in many valuable 
recommendations and, in several cases, provision of plants and equipment, Alexandria 
needs sustainable enhancement of its solid waste management system that is not reliant 
on donor contributions. 

Currently, Alexandria has the leadership; specifically the Governor General El-Mahgoob 
and the Local Assembly Chairman Professor Abu-Okada, to create progress in 
developing effective solid waste management in the Governorate. They have succeeded 
in developing high public interest in solving this problem. This has included a strong 
interest by the private business sector as to how they can participate in the resolution of 
solid waste management issues in the Governorate. 

Effective solid waste management is a problem throughout the world. Industrialized 
countries have been dealing with the high costs of environmentally-sound solid waste 
management practices for years. Developing and transitional countries are trying to deal 
with the daunting task of creating effective solid waste management systems that have a 
number of major social and financial factors. Prevalent practices in these countries have 
been shown to affect the health and welfare of people exposed to poorly managed solid 
waste whether due to solid waste accumulated in the streets or through poorly sited or 

~ ,. operated processing and disposal facilities. Solid waste management is a complex issue 

Previous Page Blank- 
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that requires considerable integration of technical and management processes that are 
sometimes in conflict. 

In 1991, a Special Task Force of Solid Waste Management Experts advising the Egyptian 
Environmental Affairs Agency stated that the overall problem of solid management in 
Egypt is caused by: 

"General low overall efficiency and coverage because of a number of 
factors including: 1) funding limitations, 2) inadequate staffing, 
organization and management structures, 3) frequent mismatching in 
the number and type of facilities required for consecutive collection- 
transport operation, and 4) lack of awareness or negative attitude of 
the population. " 

This report is intended to outline a comprehensive task-oriented approach by which the 
Governorate can develop the resources and practices that will provide effective 
collection, processing and disposal of solid waste from the urban portions of the 
Governorate. In this report, a particular emphasis is placed on the integration of the 
private sector in the solution of the solid waste management problems in Alexandria. 

While there are many types of solid waste that urban regions throughout the world must 
deal with, this report focuses on problems and issues associated with the management of 
municipal solid waste (MSW) and other forms of waste (construction and demolition 
debris, medical waste) normally associated with it. The effective management of 
materials such as hazardous waste from large industries is extremely important in the 
overall process of managing solid waste in Alexandria. However, the management of 
these materials is not a focus of this evaluation other than for the direct effect that 
hazardous materials may have on any elements of the current MSW management system 
in the Governorate. (An example of such an effect is the need to guard against the 
integration of hazardous industrial waste into the MSW stream since this can expose 
people (Governorate employees, landfill scavengers, informal recyclers) to materials with 
very dangerous properties.) 

The report attempts to focus on measurable implementation work tasks that will develop 
and maintain progress in bringing the Governorate solid waste management problems 
into control. However, it is important to remember that effective solid waste management 
(or effective environmental management of any kind, for that matter) originates at two 
primary levels of authority including 1) formal policy development at the national level 
and 2) planning/implementation on regionaVloca1 level. As a result, the Governorate of 
Alexandria should continue to support the development of national solid waste policy and 
standards while plotting its own solid waste management course for the future. 

There are significant problems in all elements of the Governorate solid waste 
management system including collection, processing and disposal. The MSW 
management problems that are most visible to Alexandrians are those associated with the 
collection of waste, particularly in low income areas. In addition, the Governorate has 
recognized the need to effectively manage other elements of its solid waste management 
system. The principal disposal area at Abbis has served as the main Governorate disposal 
area for a number of years. The Abbis disposal area directly abuts Lake Maryut and, 
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undoubtedly, contributes to the pollution of that body of water. The Abbis disposal area, 
as well as other disposal areas in the Governorate, are currently operated as open dumps 
with few of the practices commonly accepted as sound disposal practice throughout the 
world. 

MSW management practices throughout the Governorate can have a major impact on the 
tourist industry important to the region. This has led to a prioritization of applied 
resources to make sure that tourist areas have a higher level of collection service that 
other areas do not have. 

In addition to these tourist-based resource impacts, there are a number of general health, 
safety and environmental issues associated with improper solid waste management that 
form the basis for recognizing that a solid waste problem exists. These also provide the 
incentive for seeking to do something about the problem. The health, safety and 
environmental impacts include: 

The exposure of all people living or working near solid waste accumulations in the 
streets. (In some cases, this waste is burned giving off air emissions that reach people 
in their homes and work places.) 

w The exposure of informal sector recyclers and disposal areas scavengers who are 
usually not equipped for or trained to understand or control their exposure to the 
dangerous properties of solid waste components. 

The environmental effect of poor siting and practices at formal and informal disposal 
locations that can cause surface water, groundwater and air pollution. 

All of these problems help substantiate a call for action for improving MSW management 
in the Governorate. To progress toward solving those problems, a comprehensive 

Figure 1 . 1  - Burning Solid Waste on an Alexandrian Street 

approach is necessary that builds 
off what works and replaces or 
modifies what does not. Minor 
system modifications that can be 
achieved immediately can be 
extremely important in fueling 
the progress necessary to achieve 
overall program goals and 
objectives. As a result, the eval- 
uation team believes that there is 
no element of the problem too 
small to be addressed irrespective 
of the magnitude of the overall 
problem. 

The current solid waste man- 
agement situation in the Gover- 
norate is not unique. Many urban 

areas in developing or transitional countries have faced and successfully dealt with 
similar problems. Root causes are often the same: 

w Solid waste jurisdictions have insufficient or diminishing financial and technical 
resources to manage a solid waste stream that is growing due to increases in 
population or economic growth. 
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w Levels of collection service are often much better in tourist or high income areas than 
they are in low and middle-income areas because of the prioritization of service given 
to the tourist and high income areas. 

w The informal sector often plays a role in the management of the solid waste stream 
particularly in recovering of materials that have intrinsic value. 

The additional financial and human resources required for improvement of solid 
waste management conditions often have to compete with other major social and 
infrastructure needs. 

In the Governorate of Alexandria, solid waste management problems have existed for a 
number of years and considerable work has been done to try to improve the situation. 
There have been a number of past studies aimed at identifying the causes of the solid 
waste problems in Alexandria and recommending solutions. However, in many cases, the 
recommendations were not acted upon. Those that were acted upon provided some 
beneficial results that, in many cases, were not sustainable. 

Many past recommendations did not lead to effective solid waste management for a 
number of reasons including: 

1. Lack of functional public participation (not just a media campaign on cleaning of the 
city). 

2. Lack of integration between all affecting factors and between society segments. 

3.  Ignorance of the interest and concerns of the people running the existing system 
(micro-enterprises of zebaleen, for example) and the social impact on them. 

4. Lack of serious identification of the role of the private sector in pursuing the potential 
business opportunities within the solid waste management system and the 
mechanisms required to incorporate and strengthen the private sector's role. 

5. Indistinct use of political/economic/management tools in managing the different 
components of the system. 

The bibliography shown in Appendix B presents a reference to many of the various 
reports and studies that have been prepared. In many cases, these have formed the basis 
for donor-supplied equipment and processing systems aimed at providing some solid 
waste management benefit. Unfortunately, this has not always led to sustainable 
improvement because of the complexity of the problem. While this evaluation has made 
use of the information generated in previous studies, we have attempted to focus more on 
the development of an action strategy that achieves sustainable and effective solid waste 
management. The intent of this evaluation is to build from the work done to date with a 
focus on the process of implementing integrated solid waste management rather than on 
the technical feasibility on any one recommended technical element. 

This report attempts to integrate all elements of the solid waste management program that 
must be addressed if sustainable effective management of the problem is to be achieved. 
The proposed new system should overcome all the above-mentioned barriers. It should 
use the right political tool appropriate for each component as well as creative ways to 1) 
achieve a reasonable level of public participation, 2) integrate the private sector into the 
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effort and 3)  use the existing capacity of the informal sector such as the zebaleen. The 
operative integration of the whole system is necessary if effective and sustainable solid 
waste management is to be achieved and maintained in the future. 

2.5.1 Evaluation Vision Statement 
The Vision Statement adopted in beginning this evaluation is as follows: 

The Governorate of Alexandria Solid Waste Management 
Implementation Plan Evaluation will work to develop effective, 
integrated, sustainable solid waste management in the Governorate of 
Alexandria through a cooperative and strong working relationship 
between the public and private sector. 

This vision statement led to the development of an evaluation goal and measurable 
objectives to accomplish the overall goal. The evaluation goal and the individual 
objectives to be achieved through this evaluation follow. 

2.5.2 Evaluation Goal 

The overall goal of the evaluation is to accomplish: 

Environmentally sound and cost effective integrated solid waste 
management (collection, processing/reme and disposal) for aCI urban 
districts of the Governorate of Alexandria including all low-income 
areas. 

2.5.3 Evaluation Objectives 
The evaluation aims at developing action plans for addressing all elements of the solid 
waste problem. This focus has led to the establishment of the following objectives that 
are intended to develop tools for use as the Governorate of Alexandria works to improve 
its solid waste management processes. This approach was selected for the evaluation 
since experience has shown that effective sustainable solid waste management requires 
that a number of diverse conditions be addressed ranging from the manner in which solid 
waste is handled and collected at the generator level to the development of new facilities 
that are required for processing and disposal in the future. Therefore, the objectives of the 
evaluation are to develop Actions Plans to: 

1. Improve performance of existing solid waste systems and administration including all 
current formal and informal practices. 

2. Promote greater involvement by the private sector in all aspects of solid waste 
management including collection, processing and disposal. 

3. Improve level and effectiveness of collection service in low and middle-income 
areas. 

4. Evaluate whether new waste resource recovery facilities (compost, materials 
recovery, waste-to-energy) are feasible to reduce the amount of solid waste requiring 

,.. final disposal. 
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5. Develop waste recovery facilities that are environmentally sound and cost effective if 
they are justified based on accomplishing objective 4. 

6. Develop a new disposal landfill to serve the Governorate in the near future. 

7. Develop transfer stations and a transport system based on final disposal location. 

8. Develop the financial resources and management-technical capacity necessary to 
develop and sustain effective solid waste management in the Governorate. 

The Ministry of Environment is in the process of developing national policy with respect 
to municipal solid waste management. This policy ultimately will inform a national solid 
waste management strategy and will be reflected in the regulations and standards for this 
sector currently under preparation by the EEAA. In the absence of this guidance, certain 
policy considerations have provided the underpinning for the vision statement, goal and 
objectives mentioned above (See 2.5) and thus have influenced this analysis of the 
situation in the Governorate of Alexandria. A discussion of these policy considerations 
follows: 

Local Responsibility - From the outset, this analysis assumes that solid waste 
management is first and foremost a local responsibility. That is, the problem arises 
from local conditions, its impacts on public health, safety, and the environment are 
felt at the local level. Therefore, it should be managed by local government. This is 
reflected in Egypt's existing waste management legislation. The Law on Public 
Cleanliness (No. 3 8 of 1967) assigns the responsibility for public cleanliness (waste 
management) to the Local Assembly. From this perspective, the role of the national 
Government is to offer guidance to local governments in carrying out this 
responsibility, to offer technical assistance on waste management practices, and, in 
some cases, to provide financial support where necessary. The primary responsibility, 
however, rests with the local government. 

Protection of Public Health, Safety, and the Environment - As noted above, the 
impacts of improper solid waste management are not merely aesthetic but may 
involve direct threats to public health and safety and degradation of the local 
environment. For this reason, the preservation of public health and safety and the 
protection of environmental conditions have been a fundamental consideration in the 
analysis of the current situation and in the development of recommended actions. To 
this end, the Governorate's solid waste management system will be considered 
effective only if it 1) minimizes public exposure to the toxic substances and disease 
vectors carried by garbage; 2) eliminates the risks of accident, fire, and explosion at 
waste management sites, and 3) reduces the air pollution and the contamination of 
surface and ground water resources resulting from improper disposal practices. 

Equity Considerations - Too often the impacts of improper solid waste management 
described above are not borne equally by the local population. It is almost a given 
that the poorest segment of a population bears the heaviest burden of environmental 
degradation, but improper solid waste management, perhaps more than air pollution 
or even contaminated water, takes a visible toll on the poorest neighborhoods. The 
squalor created by uncollected or illegally disposed waste, the health risks for 
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scavengers and neighborhoods in and around waste dumps, all impose hardships on 
the most vulnerable sector of the population. For this reason, equity considerations 
factored heavily into the analysis of existing conditions and development of 
recommended actions in Alexandria, in an effort to see that the benefits (health, 
economic, and environmental) of improved solid waste management are shared by 
the entire population of the Governorate. 

Efficiency Considerations - Maximizing the effectiveness of solid waste 
management services with the limited budget available to local government requires 
making improvements in the efficiency of service providers. Recognizing this, the 
analysis emphasized efficiency considerations in examining the range of public, 
private sector, and non-governmental organization service providers in Alexandria. 
Increasing private sector participation in many cases offers the opportunity to make 
significant productivity gains and to increase the efficiency of solid waste 
management operations. For this reason, the analysis considered private sector 
alternatives for each component of the waste management system (collection, 
processing, and disposal). While Egypt has not had extensive experience with private 
sector waste management firms, the emerging private sector, particularly in Alex- 
andria, offers an excellent opportunity to break new ground in this field. 

Public Participation - Underlying all of the above considerations is the firm reliance 
on public participation in whatever decision-making takes place and whatever 
improvements are made in solid waste management. The public's involvement, after 
all, is critical to the assumption of local responsibility, to the safeguarding of health, 
safety and environmental conditions, and to the incorporation of equity and 
efficiency considerations. Public education and support are at the core of addressing 
waste generation and littering problems, encouraging proper recycling and 
processing, and facilitating more effective collection and proper disposal. For this 
reason, the analysis assessed critically public acceptance of and support for the 
various improvements recommended. In the end, it will be the public, not the 
political or business leadership of Alexandria, who will judge the effectiveness of the 
improvements made to the solid waste management system. 

Sustainability - Finally, the analysis placed particular emphasis on solutions to the 
waste management problems that promised to pass the test of time. That is, 
improvements needed to be technically, institutionally, and financially sustainable. 
Certainly, the improvements had to meet the technical require-ments for conditions in 
Alexandria, the application of international best practice appropriate to the situation 
there. Additionally, the improvements had to be feasible with the limited institutional 
capacity available. Finally, the analysis stressed the importance of securing adequate 
financing to support the improvements in solid waste management over time. In this 
respect, increasing cast recovery for solid waste services provided became a critical 
consideration. In the end, after all, the Governorate is not looking for immediate fvres 
to its solid waste problems but for lasting, systemic solutions that will remain 
effective for as long as the population generates waste. 
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Inherent to this evaluation is an attempt to define those segments of the solid waste 
management system in the Governorate that may best be served by the private sector. The 
greater involvement of the private sector may help to: 

Increase the efficiency of the various components of the solid waste management 
scheme in the Governorate thereby enhancing the level of service and, possibly 
decreasing costs. 

a Foster the business and manufacturing approach that is necessary to effectively 
operate facilities such as equipment-intensive compost plants. 

Provide a basis for greater performance and management accountability than 
may be available through the current administration and management of the 
Governorate's solid waste management effort. 

The potential for privatization of elements of the MSW management system is very 
important. Experience throughout the world has shown that the business approaches 
normally used by the private sector include the use of performance standards and 
accountability in measuring their success in achieving a business intent. The public 
sector is sometimes not able to achieve the degree of management and performance 
discipline often required for the development of effective solid waste management 
practices. This may not be due to a lack of capable managers involved in the public 
program but simply due to the difficulty in changing the status quo without strong 
economic incentive to do so. In developing a proper contractual relationship with the 
private sector for any service, the Governorate can determine and contract for a 
measurable level of performance that will be expected from the private entity. This 
will allow the Governorate to fulfill its overall solid waste management responsibility 
by monitoring that the performance of the private firm is to the agreed levels of 
service. 

While the intent of this evaluation is to improve solid waste management in general 
in Alexandria, all components of the current system must be considered as a 
candidate for privatization. At a minimum, this will include: 

a The formal portions of the collection system 

Operation of the current compost facilities 

Development of new processing (compost, waste-to-energy) facilities 

Landfill operations 

a Mechanized equipment maintenance 

During the early months of the implementation schedule presented in this report, 
there are a number of detailed evaluations that are recommended to inventory current 
solid waste management system components and performance. While these detailed 
evaluations will be important in optimizing the performance of the public 
administration of the solid waste management system, they will also be important in 
defining the potential business relationship that may exist between the Governorate 
and willing private sector companies who are seeking to provide solid waste 
management services. 
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Background - Guvemorate of Alexandria 

Alexandria is one of the oldest cities on the Mediterranean coast and is the second largest 
city in Egypt. The Alexandria Governorate is in the northwest part of the Nile Delta. It 
shares the eastern and southern borders with El-Behira Governorate, while to the west it 
shares its borders with Mersa-Matrouh Governorate. The 42 krn waterfront of the city, 
that extends from Abu-Quir bay in the east side to El-Agamy in the west, includes a 
number of beaches and harbors. The urbanized area of Alexandria stretches along the 
coast as a strip of land about 3 km wide. Alexandria's harbors are the most important 
importlexport link between Egypt and the other countries. Table 3.1 shows the recent 
population and other general geographical statistics of the Governorate. 

Alexandria is extensively ind- 
ustrialized containing about 40% 
of Egypt's industrial base. Various 
industries are located in the city 
such as petrochemicals, iron and 
steel, metal works, cement, 
chemicals, fertilizers, textile, as 
well as food production and 
pharmaceutical industries. 

There are several high education 
institutions in Alexandria. Est- 
ablished in 1948, Alexandria 

Note: 1 feddan = 4,200 m2 University, has 14 colleges and 7 
high institutes. In addition, the 

Arab League has one of the most advanced maritime academies in the region in 
Alexandria. El-Azhar University, one of the oldest religious educational entities, has 
many branches of its colleges in Alexandria. Moreover, the National Academy of Science 
has recently erected a modern research center for advanced technologies. 

The weather in Alexandria is pleasant most of the year. Table 3.2 presents the average 
temperature, humidity, wind speed and rainfall during summer and winter months. As 
will be described later in this report, rainfall is a very important element in determining 
the potential environmental effects of disposal area location and operation. Alexandria is 
the favorite summer resort for Egyptians and tourists from other countries. The city 
population increases by about one million during the summer months. Table 3.3 shows 
the number of hotels and summer resorts within the boundaries of the Governorate. This 
influence is important in solid waste management in that tourists generate increased 
amounts of solid waste thereby requiring greater effort in management or a further 
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aggravation of capacity problems 
during periods when tourists are in 

Summer (July) 

Winter (January) 

Alexandria. Table 3.4 shows 
industrial activities and the number 
of small workshops in the city. 

The Governorate of Alexandria is 
divided to 6 districts and Borg El- 
Arab City. General relevant statistics 
for each of the Districts are 
presented in Table 3.5. Population 
distribution and density among the 
coastal districts that comprise the 
urban area is important in designing 
various elements of an effective 
solid waste management system. 
The current and anticipated demo- 
graphics of the urban area are 
important in implementing the 
various components of an effective 
solid waste management program. 
This is particularly the case in solid 
waste collection. 

26.2 

13.6 

65-75 

70 1 5 d s  

0 

180 
5.3 
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Development of a strategy for solid waste management for Alexandria requires a 
thorough assessment of the existing conditions within the current system. The 
understanding that comes from this assessment provides a focus to those components of 
the system that are causing problems and need improvement or replacement. 

The first six parts of this section address the physical aspects of waste management 
system. The elements addressed are: 

a Waste Characteristics - Generation, composition, and density of municipal solid 
waste in general as well as from the following contributors to the municipal waste 
stream: residential, commercial, seasonal residential/ commercial, institutional 
(medical), and construction and demolition debris. 

w Storagemandling - Practices used by generators to manage their waste until it enters 
the formal collection system or is improperly discarded. 

a CollectionlStreet Sweeping - Equipment, operational practices, and staffing used to 
collect~sweep waste. 

a Processing/Reuse - Facilities, operational practices and staffing to recycle end 
products, produce good quality compost, or combust waste for energy recovery. 

a Disposal - Facilities, operational practices, staffing used and proposed for waste 
disposal (landfill). 

a Public Awareness - Awareness programs on suitable solid waste management from 
a public health and environmental perspective. 

The budgets for the solid waste system are reviewed in the seventh part of this section. 
The budget review addresses the sources of funds for the operation as well as the charges 
incurred for operations. 

The Governorate and the districts are the primary organizations involved in the 
management of solid waste in Alexandria. The general management and responsibility 
structure for the formal public solid waste management system is shown in Figure 4.1. 
Others that collect waste include: Non-Governmental Organizations, private companies, 
Social Fund for Development, and waste collectors/recyclables scavengers such as the 
zebaleen. The organization structure of the Governorate and the districts as the dominant 
waste management operators is presented in part 8 of this section. 



Figure 4.1 
Management Structure for the Alexandria Solid Waste Program 
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4.2.1 Municipal Solid Waste 
Municipal solid waste is comprised of the discards generated by residents, commercial 
activities (food markets, retail shops, restaurants, hotels, offices.), and institutions 
(government buildings, universities, hospitals). Industrial (non-hazardous materials) 
waste and construction/demolition (C&D) debris also can be included within a definition 
of municipal solid waste. Industrial waste, except for small generators, is normally 
managed separately from municipal solid waste, and is excluded from this report. 

The generation, composition, and density of municipal solid waste is addressed in this 
section. To the extent data are available, similar information is given for the components 
of municipal waste, including residential, commercial, residential /commercial - seasonal, 
institutional (medical), and construction and demolition debris. 

4.2.1 .I Generation 
The annual average municipal solid waste generation, based on the resident population 
within urban Alexandria, is about 1,728 metric tons per day (MTPD), excluding C&D 
debris. Waste generation within the five urban districts ranges from a high of 476 MTPD 
in Shark to a low of 180 MTPD in Gomrok (see Table 4.1). 

1.  Source: CEDARE, 1997 excludes summer seasonal waste generated by visitors. 

Metric tonslda 

The average generation rate for the urban areas is 0.600 kilograms per capita per day 
(KCD). Between the districts, the generation rate ranges from a high of 0.725 KCD 
(Wassat) to a low of 0.436 KCD (Montazah). Variations in the rates between district are 
due to the different mixture of income levels and commercial activity. These rates are 
within the range of waste generation figures reported for Egypt (EEAA, 1991). 

Montazah 

El Gomrok 

Wassat 

Shark 

Gharb 

TOTAL 

376 

180 

379 

476 

317 

1,728 

0.437 

0.927 

0.725 

0.553 

0.719 

0.600 
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Total waste generation peaks during the summer, when an estimated 1 million tourists 
visit Alexandria. It is estimated that these visitors contribute additional waste of about 
360 MTPD, during the tourist season (mid-May to mid-September). 

a 
S -a C * a 

Component 0 Zi N 2 a 
M 

2 m 
c 5 Ei 5 i * m m 

s 
2 3 3 I 0 z WI 5 a2 

h z < 
I I I I I I I 

Organic waste 

4.2.1.2 Composition 

The composition of municipal solid waste in Alexandria has been analyzed on a regular 
basis since 1981, including two analyses in 1998. One of the 1998 analyses was done on 
waste collected directly from generators, so that the composition was not altered by 
scavengers. Both analyses show that organic waste comprises the majority of the waste 
stream in Alexandria. Table 4.2 presents the results of the 1998 composition analysis. 

Vegetablesfruit 

Bread 

Bones, animal waste 

Subtotal - Organics 

The moisture content of only the vegetables and h i t  portion of organic waste in the "as 
generated" study was found to be 70.3 percent. The moisture content of municipal solid 

59 

63.7 

2.4 

2.0 

68.1 

52.2 

4.8 

0.6 

57.6 

66.8 

4.4 

0.3 

71.5 

56.7 

0.9 

1.4 

59.0 

66.0 

2.9 

0.6 

69.5 

61.1 

3.1 

1 .O 

65.2 



MUNICIPAL SOLID WASTE MANAGEMENT IMPLEMENTATION PLAN 

waste in Alexandria and other cities in Egypt has been reported to range from 25 to 50 
percent. 

Moisture content is an important indicator of the economic suitability of various 
processing options (energy recovery). Materials (wastes) with a moisture content above 
50 percent will not auto-combust, which means that supplemental fuel is required. Use of 
supplemental fuel can be a significant additional cost to operation of an energy recovery 
system. 

I Montazah I 335 1 89.1 I 

District 

1 Shark I 335 I 70.4 I 

Residential Waste  
Generation (1) 

(metric t o n s  per  day) 

El Gomrok 

Wassat 

Percent Residential 
Waste t o  

Municipal Solid Waste 

1. Calculated based on average residential waste generation rate of 0.389 KCD, 
assuming each district has an income distribution based on the reported average for 
Egypt. Based on 1996 population data - CAPMAS. 

2. Municipal solid waste generation data: Table 4.1. 

76 

203 

Gharb 

TOTAL 

4.2.1.3 Density 

42.2 

53.6 

An average waste density of 327 kilograms per cubic meter was calculated, based on the 
reported density of waste by income level (JICA, 1995) and the distribution of income 
level (Remar). The density by income levels is: 

w High income - 323 kilograms per cubic meter, 

172 

1,121 

w Middle Income - 362 kilograms per cubic meter, and 

54.3 

64.9 

w Low Income - 278 kilograms per cubic meter. 

4.2.2 Residential Waste - Permanent Population 

4.2.2.1 Generation 
Residential waste generation varies depending on the income level of a residence. As of 
1995, waste generation rates by income group were reported (JICA, 1995) to be: 

w High income - 0.439 kilogram per capita per day, 

w Middle income - 0.402 kilogram per capita per day, and 

w Low income - 0.301 kilogram per capita per day. 
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Total residential waste generation in urban Alexandria was estimated to be about 1,12 1 
metric tons per day (Table 4.3). This is 64.9 percent of the total municipal waste stream 
discarded by the permanent population. 

4.2.3 Composition 
The composition of residential waste varies by income level of the residents. Even so, the 
majority of waste discarded by each income group is organic as shown in Table 4.4 

1. Source: CEDARE, 1997. 

Textile 

Other 

TOTAL 

4.2.3 Commercial Waste - Permanent Population 

4.2.3.1 Generation 

3 

6 

100 

Commercial discards account for 35.1 percent of the waste stream, given residential 
waste represents 64.9 percent of municipal waste. This is a reasonable distribution as the 
split between residential and commercial waste in a large urban city, such as Alexandria, 
would be expected to be in the range of 60 and 40 percent, respectively. 

The percent of commercial waste in a district will vary depending on the level of 
commercial activity. As an example, it was reported (JICA, 1995) that commercial waste 
accounted for 50 percent of municipal waste in Wassat District. 

3 

10 

100 

Some data are available on generation rates for different types of commercial activities. 
The activities and the associated generation rates are: 

Markets - 0.637 kilograms per square meter per day, 

5 

6 

100 

Restaurants - 0.776 kilograms per square meter per day, and 

Shopping areas - 0.028 kilogram per square meter of shopping area per day. 
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4.2.3.2 Composition 

A compositional analysis of the waste stream from commercial areas (retail shopping, 
markets, restaurant) shows the organic portion of these discards to range from 62 to 87 
percent. (See Table 4.5) 

4.2.4 Residential/Commercial - Seasonal 

During the summer season (mid-May through mid-September), about 1 million tourists 
visit Alexandria. Many of these visitors stay in hotels, while others have apartments in 
the city. 

Waste generated by visitors that stay in hotels appears as an increase in commercial 
waste, while discards from those who stay in apartments is reflected in increased 
residential waste. Both types of visitors also generate additional commercial waste 
through their purchases of goods and services. Solid waste is a by-product of the 
consumption of goods and services. 

I Component I Commercial Areas 1 Markets I Restaurants I 
I Organics I 78 1 62 I 87 I 
I paper I 18 I 12 I 6 I 

I Metal 1 0 I 0 1 2 I 

-- 

Plastics 

Glass 

I Textiles I 0 I 1 I 0 I 

- - 

2 

0 

The amount of additional waste generated during the summer season was reported (JICA, 
1995) to be 350 MTPD. This seasonal generation rate was substantiated by weigh record 
data on the amount of waste collected. This data indicates that, during the summer, the 
quantity of waste collected increases by 20.9 percent above the annual average for the 
permanent residents. This is shown in Table 4.6. Applying this rate to the annual daily 
waste generation yields an estimated increase in discards in the summer of 360 MTPD. 

Other 

TOTAL 

4.2.5 Institutional 

-- 

2 

1 

While no comprehensive data was available on the waste generated by institutions in 
Alexandria one group of special interest fiom a waste management perspective is medical 
facilities (hospitals, cIinics) that may generate infectious waste. 

7 

2 

3 

1. Source: JICA. 1995 

2 

100 

Medical facilities generate discards (bandages, scalpels, needles, body parts) that contain 
infectious pathogens. These infectious wastes should be managed carefully to avoid 

22 

100 

0 

100 
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Source: Central Deparetment, 1998 

contaminating in-house cleaning crews, waste management workers (collection/ 
disposal), and scavengers as well as the general public.Medica1 (hospital) waste and the 
portion that is infectious was reported (EEAA, 1993) to be in the range of 

m Hospital waste - 4 to 7 kilograms per bed per day, and 

Infectious waste - 0.6 to 1.0 kilograms per bed per day 

The hospital waste generation rate is an average, and varies by facility size. The larger 
facilities were reported to have a lower generation rate than smaller hospitals. In addition, 
the actual rate of infectious generation waste in Alexandria's medical facilities will 
depend on: 

Degree of reusable versus disposable products used, 

Level of in-patient and out-patient care, and 

Types of services offered, such as intensive care, surgery, and maternity. 

The quantities of infectious waste generated in Alexandria would be between 6 to 10 
metric tons per day, based on the number of hospital beds reported for the city. This 
corresponds with a generation rate of 14 metric tons per day, which was reported by the 
Governorate. 

At least a portion of these wastes are being treated at incinerators. The Governorate 
reported that incinerators at 11 facilities were operating at fill capacity and another eight 
were operating at 50 to 75 percent capacity. An additional incinerator was under 
construction. 

For the purpose of this report, the above data gives an order of magnitude range on 
generation rates for medical/infectious wastes and an overview of the existing treatment 
processes/capacity in Alexandria. However, the current level of information in inadequate 
to make definitive statements on generation rates, capacity of the treatment facilities and 
environmental impacts of treatment. A discussion of recommended actions to address 
these issues can be found in Section 7.2.2. 
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4.2.6 ConstructionIDemolition Debris 
Construction and demolition debris (C&D) is generated because of the demolition of 
existing structures and the construction of new ones. Additional C&D debris results from 
the renovation of existing structures. 

The quantity of C&D debris generated in any city will vary considerably depending on 
the level of construction activity. For Alexandria, the Governorate estimated that 
construction debris amounts to 100 cubic meters per day. Based on an assumed density of 
1.36 tons per cubic meters, about 136 metric tons of construction debris are discarded 
daily. 

Waste generators, including residences, commercial businesses, and institutions 
(hospitals), temporarily store their discards on their premise as it generated. This waste 
must be taken to a designated point for collection. 

In Alexandria, the general procedure is to carry waste to a container located outside of a 
building on the street. Several programs for door-to-door collection have been initiated 
with varying degrees of success. For residential waste, door-to-door collection has been 
from flats in apartment buildings. 

4.3.1 Residential 
Almost all residents of urban Alexandria live in apartments, and these buildings 
uniformly lack trash chutes by which waste can be delivered by gravity from upper floors 
to a container on the lower floor. Furthermore, it was observed that there was limited 
space in the lobbies of buildings in which to place a container to store waste generated by 
the residents. Furthermore, apartment buildings were reported to typically lack a utility 
room in which to place a storage container. 

This situation requires most residents to take their waste to storage containers located 
outside of apartment buildings. These containers are located on streets, and are 
distributed throughout the city. However, the distribution of the containers, in terms of 
storage capacity, varies throughout the city. 

Street container distribution in a neighborhood, depends, in part, on the availability of 
curb space, particularly in higher and middle income areas. Curb space was observed to 
be very limited because of the presence of parked cars. Even so, higher and middle 
income areas generally were observed to have more available containers than lower 
income areas. In fact, containers were observed to be almost non-existent in some low- 
income areas. 

The distance waste must be carried will effect the rate at which it is deposited in a 
container for collection. Improperly deposited waste contributes to litter andor waste 
piles, even in higher income areas. These wastes may be collected by street sweepers or 
with a loader/dump truck. The extra effort to collect improperly deposited discards adds 
to the effort and cost of waste management. 

Several organizations offer door-to-door waste collection for a fee. This service is 
primarily available in areas where a number of residents are willing to pay for it. Another 
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option used primarily by wealthier residents is to pay someone (zebaleen, apartment 
doorman) to remove their waste from the building. 

4.3.2 Commercial 

As with residences, commercial businesses generally must carry their waste to a storage 
container located on a street. In some areas, businesses have the option of paying for 
door-to-door collection. 

4.3.3 Institutional 

Hospitals are a unique part of the institutional waste stream because of the presence of 
infectious discards. Such discards, including bandages, scalpels, and needles as well as 
any other disposable that came in contact with bodily fluids should be managed 
separately from other hospital wastes. 

Proper in-hospital management requires that staff have access to containers in which to 
place contaminated waste. Red is the color often used to designate an infectious waste 
container. This minimizes the effort needed to identify an infectious waste container from 
a non-infectious one. These containers should be located throughout a hospital and have 
sufficient capacity to handle the infectious waste generated in the area served. 

The in-house cleaning staff should handle the infectious waste separate from the other 
discards. Red plastic bags also are often used to line infectious waste containers, which 
minimizes the potential for the two wastes to become mixed within the hospital. 

A hospital may treat infectious waste on-site through incineration or sterilization 
(autoclave, microwave) or have it collected for treatment at an offsite location. As 
addressed in Section 4.2.5, there are 19 incinerators to treat infectious hospital waste in 
Alexandria. Another unit is under constiuction. No data was available on the throughput 
capacity of these incinerators. 

4.3.4 Collection/Street Sweeping 

Waste collection services were reported to have managed about 90 percent of the waste 
discarded in Alexandria. (See Table 4.7) The level of service varies by district from a 
high of 98 percent (Gharb) to a low of 78 percent (El Gomrok). 

Even though 90 percent of the waste reportedly generated is collected, it also was 
reported that waste in some areas, primarily lower income, was collected on a random, 
infrequent basis. In these areas, it was observed that waste was stored in open piles or in 
a few areas in 15-cubic meter containers. These containers also were observed to be 
bordered by waste piles since it appeared that they were not collected frequently enough. 

Infrequent collection andlor storage in open piles poses a public health hazard. The waste 
provides food and breeding areas for disease-carrying vectors (flies, rodents). In 
addition, burning waste piles (which were observed in several locations) contribute to 
overall air pollution in Alexandria. Smoke from these smoldering fires was observed 
being blown into apartments, which has a direct health impact on those who live in those 
apartments. 
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I TOTAL I 1,728 I 1,553 I 90 I 

District 

Montazah 

El Gomrok 

Wassat 

Shark 

Gharb 

1. Source: Krieger, 1998. 

4.3.4.1 Service Providers 

Waste Generation 
(metric tonslday) 

3 76 

180 

3 79 

476 

3 17 

Existing waste collection services in the urban portion of Alexandria are provided by a 
number of entities on a formal and informal basis. These include the following formal 
and informal groups: 

Governorate, 

Waste Collected 
(metric tonslday) 

305 

141 

3 63 

433 

311 

Districts, 

Percent 
Collected 

8 1 

78 

96 

9 1 

9 8 

Non-Governmental Organizations (NGOs), 

Private companies (Care Services and other), 

Social Fund for Development (SFD), and 

The role of each of these entities is defined in the following section. Since the dominant 
service provider is the Governorate and its Districts, the other sections focus on these 
entities. These other sections address the containers for waste collect-ion, collection 
equipment, operations, and staffing. 

Governorate - The Governorate waste collection service is provided through the General 
Cleansing Administration (GCA). The GCA is one of the functional areas of the 
Governorate Administration for Cleansing and Beautification. (See Section 4.6) 

Waste collection service is provided in those districts that request assistance from the 
Governorate. The Governorate's operating unit picked up 16 percent of the waste 
collected, during August 1998 (See Table 4.8). This level of collection was com-parable 
to the operational efforts of individual districts. Street sweeping services along the 
Corniche and adjacent public areas has been contracted to a private company - Care 
Services. 
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1 Governorate I I 1 
Entity 

Average Waste 
Collected 

(metric tons1 day) 

Central Depart. 

District 

Percent 
Collected 

Montazah 

El Gomrok 

I Gharb I 

276 

189 

Wassat 

Shark 

16.0 

11.0 

110 

567 

6.0 

33.0 

304 

224 

I I 

18.0 

13.0 

NGOs 

Private Companies 

SFD 

I I 

N/A -No data available as the waste quantity transported to 
a disposal site (composting/landfill) was too small. 
Weigh scale data from August 1998, except Montazah District (April 
1998). 

NIA 

ZebaleenIScavengers 

TOTAL 

I. Source: Alexandria Governorate, August, 1998 

NIA 

28 

2. Total did not add to I00 % because of rounding. 

collection, see Table 4.8. 

2.0 

NIA 

1,698 

District - Each district has a 
waste collection operation that 
empties discards stored in con- 
tainers located on the streets in its 
jurisdiction. District operations 
account for 81 percent of the 
waste collected within urban 
Alexandria. (See Table 4.8) 

99.0 

Non Governmental Organizat- 
ions - Several NGOs were rep- 
orted to be operating within the 
urban districts. A number of 
approaches to providing service 
were reported, but all involved 
some level of payment. 

As an example, the reported 
monthly charge (Krieger, 1998) 
by an NGO - Omar Ibn El- 
Khattab - in Montazah District, 
for residential customers was: 

First floor residents - LE 1.25, 

Second floor residents - LE 1.50, 

Third floor residents - LE 1.75. 

The monthly charge for com- 
mercial businesses was reported 
to range from LE 2 to LE 20. - 

NGOs were responsible for an 
insignificant portion of waste 

Private Companies In addition to Care Services (which provides sweeping service along 
the Corniche and adjacent parks) under contract with the Governorate, there are other 
private companies involved in collection. No data were available on the number of 
private companies that provide waste management services. 

A private company was reported by the President of El Gomrok to collect waste. The 
waste, which is stored in open piles, is placed by a loader into a truck that has a 5-cubic 
meter capacity. The company collects the waste twice per week, and makes about 30 trips 
per month to the disposal site. This equates to 150 cubic meters per month, or 49 metric 
tons, based on a density of 327 kilograms per cubic meter. The company is paid LE 3,000 
per month for this service, or LE 61.2 per metric ton. 

Social Fund for Development - The Social Fund for Development (SFD) is a 
nationwide agency that was established to direct international donor funds to local 
entrepreneurs in order to stimulate employment. 

One project that has been funded (LE 10 million) by the SFD was the purchase of trucks 
by individuals for collection of solid waste in El Gomrok. This project was reported 

' (Krieger, 1998) as being collectively referred to as the Garbage Collectors Association. 
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The project sponsored the purchase of 25 trucks, valued at LE 38,900 each. The owners 
were to re-pay the loan used to purchase the trucks over 57 installments. 

The El Gomrok District was divided into 19 areas (residentiaVcomrnercia1) and 6 
markets. Each area had about 2,000 residences and 400 commercial businesses. The 
project's intention was to provide door-to-door service to its customers, which were to 
pay in advance on a monthly basis. For conflicting reasons, the service has failed to 
perform as originally expected. As of October 1998, only six of the trucks continue to 
operate, according to the President of El Gomrok District. Nonetheless, the project was 
reported to have expanded into the Shark District. 

Recent (August 1998) weigh scale data of the activities of the SFD-funded project shows 
that it is collecting a small percentage (17.9 %) of the waste collected in the El Gomrok 
District (See Table 4.8). This shows the reported failure of the SFD-funded project to 
meet its original objectives, given its ambitious objective to serve the entire district when 
it began its operation in November 1997. 

District I Average Daily Waste Collection Percent 
(metric tons per day) I Collected by ( 

District I SFD I Total 

I Shark 1 304 1 1 304 1 0.9 1 

SFD 1 
- 

El Gomrok 

ZebaleenIScavengers - In some areas of Alexandria, zebaleen are paid to remove waste 
from residences. Reportedly (Krieger, 1998), they sort through the waste for recyclables, 
then deposit the remainder in collection containers. In addition, they sort through 
collection containers for recyclables. Unfortunately, some waste is spilled on the ground 
around containers during the scavenging activity and is left there. This waste must then 
be gathered by street cleaning crews or delay the collection operation while a crew picks 
it up. This extra works adds to the cost and inefficiency of the overall collection 
operation. 

1 110 

- - -- 

TOTAL 

None of these participants in this group delivered waste to a composting plant or a dump 
site. 

4.3.4.2 Local Government - Collection Containers 

24 

414 

Collection containers are used by the Districts to collect residential and commercial 
wastes. Urban Alexandria has 3,644 collection containers, see Table 4.10. These 
containers, which have a combined capacity of 5,480 cubic meters, have the ability to 
store 1,792 metric tons without mounding above the top of the containers. 

134 

24 

17.9 

43 8 6.1 
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1. Source: Alexandria Governorate. October 1998. 
2. Density: 327 kilograms per cubic meter. Based on: JICA, 1995. 

Even though the effective capacity appears to be adequate to handle Alexandria's solid 
waste, waste piles were observed next to containers in commercial areas. In low-income 
areas, waste was observed piled next to the few containers seen. Additional waste was 
observed in open piles. 

El Gomrok 

Wassat 

Shark 

Gharb 

TOTAL 

Spillage in commercial areas appeared to be primarily due to short-term lack of storage 
capacity when businesses close at the end of a day. In low-income areas, a generally lack 
of collection containers was observed. 

60 

0 

200 

250 

660 

250 

1,440 

700 

160 

2,900 

No data were available on the actual number of containers in service and those out of 
service for repairs or maintenance. This could be an important component in 
understanding the existing situation, if there is a high percentage of containers out of 
service on a regular basis. 

4.3.4.3 Local Government - Collection Vehicles 

6 

18 

22 

19 

84 

The collection fleet includes compactor trucks, roll-off trucks, and dump trucks. 
Compactor trucks are used to collect waste from 1 and 2 cubic meter containers. These 
trucks are also suitable for collection of waste on a door-to-door basis. The roll-off trucks 
are used to pickup and haul 15-cubic meter containers to a disposal site. Dump trucks 
working with a loader are used to haul waste picked up from open waste piles. The fleet 
(Governorate and its districts) also includes nine sprinkler trucks. These trucks are used 
to wash dirt and litter from roadways. 

As of October 1998, the Governorate and its urban districts had an operating fleet of 221 
trucks used for waste collection, see Table 4.11. The fleet includes: 

316 

1,458 

922 

429 

3,644 

Compactor trucks - 139 

Roll-off trucks - 28 

460 

1,710 

1,430 

945 

5,480 

Dump trucks - 54 

I 

150 

559 

468 

3 09 

1,792 

, The single-trip capacity of the collection fleet amounted to 1,2 1 0 metric tons, based on 
the reported capacity per truck. A breakdown of the single trip capacity per truck type is: 



MUNICIPAL SOLID WASTE MANAGEMENT IMPLEMENTATION PLAN 

Compactor truck - 700 metric tons, 

Roll-off truck -1 80 metric tons, and 

Dump truck - 330 metric tons. 

The single trip capacity of the fleet was determined by adding together the capacities for 
each truck type. A sample calculation for one make of truck follows: multiplication of the 
reported capacity of a truck make by type (such as a Leach compactor truck: 5 metric 
tons) times the number of trucks of this type and make in the fleet (Leach: 21) which 
yields a single trip capacity for Leach compactor trucks of 105 metric tons. 



Governorate of Alexandria, Egypt 
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However, only 55 percent of the fleet, or 
121 trucks, operate on a daily basis as 
shown in Table 4.12. The balance of the 
trucks are held for maintenance. At this 
availability rate, the single-trip capacity for 
the government's collection fleet is reduced 
to an average of about 665 metric tons. 

Montazah 

El Gomrok 

Wassat 

Shark 

Gharb 

TOTAL 

The average truck's capacity per collection 
trip, under the above conditions, is 5.50 
metric tons, see Table 4.13. The actual 
average waste loading rate, based on data 
from August 1998, was 4.87 metric tons per 
trip. This is 89 percent of the maximum. 
The available data also shows that the 
average number of trips to the processing / 
disposal sites was 3.25 per truck per day. 

18 

14 

18 

2 1 

19 

121 Improvement in the waste collection 

1. Source: Governorate. October 1998. efHciency rate could be achieved by either 
increasing the average number of trips per 

day to the processing or disposal site and/or increasing the number of available trucks. 

The estimated number of trips per day to collect all the waste discarded in the non- 
summer months using only compactor and roll-off trucks is 3.86, see Table 4.14. This is a 
19 percent increase above the existing trip rate of 3.25 per day. For the summer season, 
the number of trips increases to 4.60 to handle the addition waste discarded. 

Alternatively, using the existing average daily trip rate per truck (3.25), an expansion in 
the available waste collection fleet (compactor and roll-off trucks) by 17 trucks to 109 
trucks would enable the system to manage the non-summer season waste discards. The 
existing compactor and roll-off truck fleet would need to expand by 38 trucks to handle 
waste discarded during the summer season. The existing collection fleet (compactor and 
roll-off trucks) is 167 vehicles. 

Dump trucks were excluded from the above analysis, as they are used for cleaning-up 
open waste piles. An objective of an improved waste management system is to eliminate 
open piles of refuse. While there may still be some trash piles that will need to be 
cleaned-up using dump trucks, this is not an element of the existing system that should be 
viewed as an integral part of future operations. 

The key limiting factor in increasing the availability of the existing collection fleet is the 
age of the equipment. Of the 22 1 collection trucks, it was estimated that 48 percent of the 
fleet is seven years or older (see Table 4.15). In general terms, depending on the level of 
maintenance and other factors, the useful life of a truck is in the range of 7 to 10 years. 
Beyond this period, the cost of maintenance (labor, spare parts) and frequency of 
servicing tends to reduce the usefulness of the equipment. Even so, older trucks can serve 
a useful role as back-up equipment. 
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Item 

1. No. of collection trucks in fleet 

2. Truck Availability 

3. No. of available collection trucks in fleet 

A - System 

22 1 

4. Single trip capacity for available fleet 

5. Average waste collected/day 

B - August 199s2 

55 % 

121 

6 .  Average number of collection tripslday 

7. Average number of collection tripsltruck / day 

I ((Item No. B-5 / Item No. B-3)lItem No. B-7) ( 

93 

665 metric tons 

302 

3.25 
(Item No. B-6 I Item No. B-3) 

8. Average single trip capacity per truck 

(Item No. A-4 I Item No. A-3 

1,473 metric tons 

I (Item No. B-8 / Item No. A-8) I I 89 % I 

5.50 metric tons 

9. Average loading efficiency 

(Item No. A-8 I Item No. A-8) 

I I I I 

1. Source: Alexandria Governorate. October 1998. 
2. Excludes Montazah District. 

- 

100 5% 

, 

1. Available fleet 

2. Percent of compactor and roll-off trucks in fleet 

3. Estimated number of available compactor and roll-off trucks 

4. Average loading rate per truck 

5. Estimated single trip waste load from available compactor and 
roll-off trucks (Item No. 3 X Item No. 4) 

6. No. of collection trips needed to handle generation 

Non-summer season: (1,730 metric tons/day)/Item No. 5 
Summer season: (2,060 metric tons/day)/Item No. 5 

7. No. of trucks needed at average trip rate of 3.25 tripsltruck 
/day 

Non-summer season: (1,730 metric tons/day)/3.25/Item No. 4 
Summer season: (2,060 metric tons / day)/3.25/Item No. 4 

121 trucks 

76 % 

92 trucks 

4.87 metric tons 

448 metric tons 

3.86 
4.60 

109 trucks 
130 trucks 
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I Years Old ( Number of Trucks 1 Percent of Trucks I 

1 14 or more years I 46 I 21 % I 
I TOTAL I 22 1 I 100 % I 

1. Source: Alexandria Governorate, October, 1998 

2. Includes 52 trucks that range from 1 to 16 years of age, but the specific ages were not specified. Therefore, the average 
age was assumed to be 7 to 8 years. 

4.3.4.4 Local Government - Collection Operations 

The official schedule is for waste to be collected during three shifts per day, seven days 
per week throughout the year. The day shift operates for eight hours (7:OO a.m. to 3:00 
p.m.), while the afternoon shift operates on an 7-hour schedule (4:OO p.m. to 11:OO p.m.). 
The third shift begins at 11:OO p.m. and operates for seven hours until 6:00 a.m. 

Although there are waste collection operations during each shift, the level of effort varies 
considerably. The number of trucks used on each shift ranges from 82 on the day shift to 
8 on the afternoon shift, see Table 4.16. It is a common practice worldwide to assign 
responsibility for a vehicle to a driver. This is the case in Alexandria and, as a result, the 
trucks are only used one shift per day. Use of trucks during more than one shift per day 
would increase capital utilization and the quantity of waste that could be collected by the 
fleet. One approach to the situation is to have drivers work overtime, even if only for a 
partial shift (say four hours). 

1. Source: Governorate. October 1998. 
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4.3.4.5 Local Government - Staffing 

The reported (Krieger, 1998) total labor force involved in waste collection, street 
sweeping, processing (composting), and disposal amounts to 3,150 employees, see Table 
4.17. 

A breakdown of the 2,462 employees involved with collection and street sweeping is 
given below. These employees account for 78 percent of the staff assigned to waste 
management operations. 

Governorate 

Truck drivers - 250, 

Temporary Workers 

Workers 

Cleanliness Managers 

Warehouse Supervisor 

TOTAL 

a Laborers - 407, and 

a Street sweepers - 1,805. 

0 

3 9 

46 

2 

760 

As mentioned above, truck drivers are assigned to a truck, and wait at the maintenance 
shop when their trucks are out-of-service. This means that only 55 percent of drivers are 
working on a daily basis, based on the average availability rate for trucks given in Section 
4.3.3. 

The laborers whose trucks are unavailable are either assigned to another truck or given 
street sweeping duty. 

0 

5 3 

7 

4 

399 

14 

9 1 

13 

2 

771 

0 

3 1 

10 

4 

646 

19 

3 8 

22 

0 

479 

0 

0 

2 

0 

95 

33 

252 

100 

12 

3,150 
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4.3.4.6 Local Government - Street Sweeping 
The Governorate provides a street sweeping service to collect waste that has been littered. 
Litter may be generated by waste being carelessly dropped on a sidewalk or street. Other, 
perhaps more important sources, are: 

Waste from residences/businesses not deposited in a collection container, 

Spillage from full containers, and 

Waste blown from trucks carrying waste (dump, roll-off) that are not covered with a 
tarp or lack a tail gate. 

From a waste management perspective, the effect of litter is compounded by winds 
blowing from the sea which scatters litter increasing the required collection effort. From 
an aesthetic perspective, litter creates an unsightly condition that is adverse to tourism. 

All street sweeping activity is done manually with a broom. There are no mechanical 
sweepers in use in Alexandria. As of 1996, the districts had almost 1,800 employees 
engaged in street sweeping. Sweepers work either alone or as a team (See Table 4.18). To 
store the waste gathered in sweeping, the districts have slightly more than 1,000 carts. 
The carts range in size from 0.25 to 0.50 cubic meters. The collected sweepings are 
dumped into collection containers. 

Sweeping operations are generally done during a single shift in residential areas and two 
shifts in commercial areas. 

1. CEDARE, 1997. 
2. Density of street sweepings: 367 kilograms per cubic meter (JICA, 1995). 

There are a number of formal and informal processing/reuse practices ongoing 
throughout Egypt and in the Governorate of Alexandria. A strong culture of reuse exists 
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in Alexandrian households as is the case in most developing or transitional countries. 
This reuse pattern is particularly prevalent in low-income areas. There are a number of 
informal and formal practices where waste components are currently diverted in 
Alexandria for processing and reuse include: 

Informal recycling at collection containers and during private residential door-to-door 
collection 

Informal scavenging for materials at the Abbis dumping site 

Segregation of non-compostable/recyclable materials, including paper, from 
compostable organics at the three compost plants in the Governorate. Materials of 
value (metal, paper) are recovered for sale. 

The evaluation team believes that these practices are important in the current 
management scheme for solid waste in the Governorate of Alexandria and that they will 
continue to be important in the future. From an integrated solid waste management 
standpoint, each processing/reuse function will have a position in MSW management in 
Alexandria in the near term future. Further definition of the current processing/reuse 
practices follows: 

4.4.1 Recycling 
As is the case in many transitional countries, significant recycling or reuse of materials is 
practiced. Generally, this is driven by socio-economic factors where the realization of the 
value of recovered or reused materials provides a livelihood for many low-income 
residents. A network of dealers and brokers provides markets for recovered materials. 
Individual informal collectors usually focus on specific materials (plastics, cardboard, 
paper, glass) and sell them to brokers and dealers who may, in turn, use the materials for 
production of a secondary product or sell accumulated quantities of purchased materials 
to larger organizations further up the reuse chain. Examples of companies who 
manufacture products from recovered waste materials in Alexandria are National Paper 
Company (paper) and Egyptian Copper Works Company (metal). 

In industrialized countries, recycling is often driven by the need to divert recoverable 
materials from landfills because of the scarcity of landfill capacity and the cost of 
disposal. In many industrialized countries, it has become difficult to site and develop new 
landfills. This has created a drive toward reducing the amount of waste delivered to 
landfills for disposal by giving greater emphasis to the diversion of materials that may 
have reuse value while helping to conserve available landfill space. 

4.4.1 .I Formal 
The only formal recycling in the current Alexandria MSW management system occurs at 
the Governorate compost facilities where recoverable materials are removed from the 
compostable organics during front-end processing. This is achieved at each of the 
compost plants through 1) manual sorting at waste receipt tipping pads, 2) hand sorting 
on manual picking lines and 3) magnetic separation of metal downstream of the hand 
sorting picking stations. Materials recovered at the compost facilities are sold. 

Based on a typical day of processing at the Abbis 2 compost plant, 183 incoming tons of 
mixed solid waste will yield approximately 2.4 tons of recoverable materials (primarily 
glass, metal and paper) in addition to the compost material prepared for curing and 
maturation. 
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4.4.1.2 Informal 

Due to socio-economic conditions, there is considerable informal activity to recover 
materials with value from the solid waste stream. This includes the extraction of 
recoverable materials at collection containers as well as at the informal and formal 
dumping locations in the Governorate. While this achieves a relatively high level of 
recovery, it also results in a number of problems including: 

w Uncontrolled littering resulting from the search for recoverable materials from 
containers or other storage media (plastic bags, etc.) thereby increasing the time 
required to collect solid waste at these locations and contributing to litter. 

w Impediment of operations at the dumping location because of scavenger interference. 

w Poor health and safety conditions for informal recyclers and dump scavengers who 
perform their work without basic health and safety equipment such as gloves and 
boots. 

Further analysis of the Governorate waste stream will be required to determine the 
amount of solid waste diverted by the informal sector. However, it appears that this 
informal practice provides a measurable and potentially significant reduction in solid 
waste reaching the formal collection system. Once solid waste has reached the formal 
collection system, informal recycling still occurs as scavengers at the disposal sites 
search for and remove salvageable material. In a visit to the Abbis disposal site, over 50 
scavengers were observed recovering all forms of saleable materials including metal, 
plastic, glass, paper and cardboard. 

4.4.1.3 Markets 
Markets exist for recovered materials in the Governorate. The ability to sell recovered 
materials has fueled the informal effort in recovering these materials. At the informal 
level, an inventory of current dealers and brokers is not available. In addition the 
marketing levels through which recovered materials must flow until it reaches the entity 
who will use the material for production varies depending on the commodity collected 
and the location (low-income, etc.) from which it is collected. 

Basic conditions that influence market factors for the types of materials recovered from 
the waste stream include: 

Paper - Recycling paper represents one of the most important components of waste 
recycling. Worldwide, more than 163 million tons of new pulp is produced each year- 
more than 95% of it from wood. Over 95 million tons of reclaimed fibers are added to 
this production. Typically, some of the paper products are contaminated or destroyed 
during use, and cannot be recovered. Recycling paper saves valuable resources. For 
example, for each one kg of pulp created in paper production, 300 liters of water are 
consumed. Recycling paper reduces both water use and energy consumption. It can also 
create environmental benefits from reduced air and water pollution. Technological 
progress throughout the world has enabled paper and board makers to make greater use of 
reclaimed paper, particularly with the increased ability to remove contaminants - such as 
staples, glues and inks. De-inking techniques have made it possible to use old 
newspapers on a considerable scale to make fresh newsprint. Unlike metals or glass, 
paper cannot be continuously recycled, because the fibers will gradually break down in 
the repeated pulping process. Current estimates suggest that four is the maximum number 
of times that fiber can be reprocessed. However, fibers that are about to reach end of their 
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reclamation potential can be used in the manufacture of a non-recoverable product such 
as toilet tissue. Paper, which cannot be recycled into new products or made into 
alternative products (such as egg containers), still represent a substitute fuel in waste-to- 
energy or dedicated refuse derived fuel (RDF) boilers. 

Recycling paper products in Alexandria is a very active process. Old magazines are 
collected by various itinerant collectors and there are many shops and book stands that 
sell them at a cheap price. Old newspapers are also collected (currently at 0.1 L.E.Kg) by 
those collectors who sell them to consolidators until they are eventually sold to El-Ahlia 
Paper Company that use them to manufacture new paper products. The same is also true 
for cardboard that is generally sold at a higher price than news print. There are many 
dealers and retailers involved in this activity, so it is hard to estimate accurately the extent 
of cardboard and paper recycling in Alexandria. 

Glass - Glass recycling has been established for a long time throughout the world. Glass 
recycling after collection and sorting is relatively easy, since all glass manufacturers 
process their own scrap (cullet). In many developing countries, all the unbroken glass in 
household waste tends to be reused. As a result, glass recycling is mainly from items that 
cannot be directly reused. Since glass is made of various materials (soda-lime silica, 
borosilicate, aluminosilicate, extra-dense flint, etc.), and colors, it is necessary to sort it. 

Recycling glass has several environmental benefits. It saves energy because recycled 
glass melts at a lower temperature than do raw materials. Each 10% increase in cullet use 
in glass manufacturing reduces the overall energy consumption by 2% by reducing the 
amount of fuel used in processing. Direct environmental benefits include: reduction in 
water consumption, air pollution and in the generation of mining waste. 

Over the past decade, glass recycling has been steadily increasing throughout the world. 
Industry, as well as local authorities and the general public, have enthusiastically 
supported the collection of domestic glass. Bottle banks are very common now in many 
developed counties, while in developing countries, many people make a living from 
glass collection and recycling. 

In Alexandria, garbage collectors attempt to recover glass found in household waste. 
Unbroken items are sold to various retailers to be washed and reused. For example, there 
is an existing market near the center of the city for glass items such as jars, bottles, etc., 
where those items are resold. Since there are many such retailers throughout the 
Governorate, it is hard to determine the exact amount collected. 

Individual collectors or brokers sell broken glass to a sorting facility (owned by one 
family) in Wassat District. At this location, broken glass is sorted to its three principal 
categories (clear, amber and green) and then sold to various glass manufacturers in and 
outside Alexandria. It is estimated that an average of 10 tons of this glass is collected 
daily (more during summer months than winter). Approximately 70% of this collected 
broken glass is clear, 15% amber and 10% green. Broken glass is also collected at the 
composting plants through manual removal on the processing line picking stations. This 
material is sold to the Wassat District facility and sorted the same way. The selling price 
of glass by the sorting facility to glassmakers is about 70-80 L.E./ton. Accordingly, the 
sale price available to the individual collectors and brokers is less to accommodate 
further sorting and other costs along the chain of handling the material. 

Plastics - The use of plastic has grown significantly throughout the world in the past 50 
,years. It is estimated that over 100 million tons of plastic are produced annually 
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worldwide. The material is light, durable, versatile, resistant to moisture and many 
chemicals and is cheap to produce. 

From a solid waste management perspective, however, the increased use of plastic has 
led to a number of problems. Plastic materials (bags, etc.) create significant problems 
(littering) because of their lightweight and aerodynamic properties. 

The major problem encountered in recycling plastic from MSW is identieing and 
capturing the different kinds of plastics. There are diverse materials and processes used in 
the manufacture of plastics yielding many different products and, as a result, many 
different plastic components of the MSW stream. Also, additives are used during 
manufacturing to make plastic suitable for certain usage. Examples of plastic additives 
include stabilizers, antioxidants, plasticizers, lubricants, pigments, anti-static additives, 
flame retardant, reinforcing agents and fibers. This leads to significant variation in plastic 
composition in the waste stream. 

For plastic recycling to be effective, each type has to be recovered separately. 
Unfortunately, householders are not able to easily identify the different types of plastics. 
This has resulted in the development of a number of technical processes where the 
different plastic materials can be identified and recaptured for recycling. 

In Alexandria, plastics (primarily low and high-density polyethylene) are picked from the 
streets by informal collectors and also by collection vehicle workers and sold to dealers. 
These plastic items are then sorted, cleaned and sold to various small plastic 
manufacturers in the Governorate. Many individuals are making their living this way in 
the Governorate. 

Aluminum - The recycling of metallic packaging materials achieves savings in raw 
materials use, energy and landfill space. The recycling of used beverage cans is possible 
after collection and sorting. This is done in many countries by the either source collection 
by consumers or by having consumers pay a deposit that is refunded when cans are 
returned to a collection point. Examples of collection points in the United States are the 
locations where the full beverage can was bought or redemption centers specifically 
established to receive these materials. In some industrialized countries, mechanical 

separation is practiced via svstems such as 
eddy current separation. Such systems, 
however, are technically complex and not 
generally used in developing or transitional 
countries. 

In developing and transitional countries, 
recovery of aluminum containers is done 
manually by formal or informal garbage 
collectors such as the zebaleen. The 
separately collected aluminum can scrap can 
be used in the production of new beverage 
containers. The recovery rate for aluminum is 
high (about 90%). 

In Alexandria, aluminum (about 40 
Kgfmonth) is collected fkom MSW on the manual picking line at the Abbis 2 composting 
plant. Beverage containers are not separately collected at the Abbis 1 composting plant. 
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The selling price of scrap aluminum is about 2000 L.E./ton, and the Egyptian Copper 
Works Company is the main market. 

Textile - Textile reclamation recovers and processes old clothes, curtains, quilts, 
blankets and many other textile products that are discarded as waste. This material is 
generally directly reused or used in the manufacture of new fibers, for filling furniture 
and for making felt, and for sound insulation. Some worn but absorbent textiles are 
regularly recycled for use as wiping cloths in industrial applications. All of the above 
practices are in use in Alexandria and provide the economic incentive for recovering 
textile materials by the informal sector recycling. 

4.4.1.4 Economics 
The overall economics associated with the recycling and reuse of recoverable materials is a 
function of the type of material and available markets. Typical market prices resulting from 
the sale of recovered material at the Abbis 2 plant are presented in Table 4.19. 

The actual value of the recovered materials to informal collectors is a hnction of the 
amount of materials that they collect and the number of market layers that the material must 
flow through to the point of reuse or remanufacture. 

4.4.2 Composting 
Because of its reliance on natural biological processes, composting has been utilized in 
many developing and transitional countries. Composting is viewed as a means of reducing 
the amount of solid waste requiring final disposal while recovering a product (compost) 
that has economic value (generally for agricultural purposes). Egypt currently has over 15 
compost facilities in operation or under construction, three of which are located in the 
Governorate of Alexandria. Composting is also used in developed countries commonly for 
source separated components of the waste stream such as yard (leaves) and food wastes. 

4.4.2.1 Compost Process Description 
Composting is a process for the reuse of organic matter in solid waste as a soil amendment. 
In transitional and developing countries, organic matter is the predominant constituent in 
garbage. (The issue of organic content in MSW in developing or transitional countries as 
compared to industrialized countries is discussed in Appendix 1 - Sound MSW 
Management Practices.) 

Composting involves the biological decomposition of organic waste under controlled 
physical conditions. To review the effectiveness of the existing compost plants in 
Alexandria, there must be an understanding of the basic processes that occur in forming 
compost from solid waste and the means by which these processes are controlled so as to 
kill pathogens and weed seeds. 

The primary conditions that must be maintained during the composting process are that the 
biological process remain aerobic and at elevated temperatures. The compost process yields 
an end-product (mature compost), which is relatively stable and can be safely applied to 
soil. 

For the process to be successful, compost must be regularly aerated by turning the compost 
windrows or by injecting air into the composting material. Under properly controlled 
conditions, the temperature of organic MSW undergoing the compost process can rise to 
high levels (65-70°C) because of the biological process. This is usually sufficient to kill 
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pests, weed seeds and pathogenic bacteria. Experience in using composting for the 
processing of mixed solid waste has shown that there are optimum conditions for the 
process. Effective compost plant design aims at providing the means by which the proper 
biological conditions can be maintained. Generally accepted optimum conditions relate to 
the following parameters: 

1. Particle size - A typical value of 4 0  mm is required before or during composting in 
order to enhance biological access and activity. The small fiaction size increases the 
overall surface area that is available for biological activity. 

2. Moisture: A minimum moisture content of 30 to 40% (by weight) is essential for the 
microorganisms to act. If the organic material has a lower inherent content then it has 
to be moistened regularly. Low moisture content will not sustain the biological process 
required to achieve effective compost development. 

3. Aeration: Oxygen can be supplied either by natural or forced aeration means. As air 
diffusion is a slow process, it is essential that adequate porosity be maintained in the 
material undergoing the compost process. The material windrows may be periodically 
turned using mobile equipment specifically designed for this purpose or general 
purpose loaders that can pick up the material and turn it. In some compost installations, 
static pile composting is used where air is piped through an air manifold located 
beneath the stored material. In this approach, air is released through the manifold to 
permeate up through the compost material. 

4. pH value: MSW typically has a neutral or slightly basic pH value. The pH is lowered 
in the initial stages of composting due to formation of acids that result from the 
biological process. In the later stages of the compost process, the acids are consumed, 
the pH returns to normal. 

5. C/N ratio: When composting organic matter such as straw, leaves and other such 
materials, the availability of nitrogen will be a limiting factor for the process. As a 
result, high protein waste is often added to achieve the proper balance of carbon and 
nitrogen content for optimum compost activity. The optimal C/N ratio is 25: 1 to 30: 1. 
This parameter changes with time and as the biological process continues in the various 
stages of the process. Under normal design, when compost reaches its maturity, it will 
have a C/N ratio of about 10: 1 to 12: 1. (This is commonly used to monitor the progress 
and efficiency of the compost process.) 

A typical compost plant for mixed waste has several mechanical and biological 
processing stages: 

a Front-end Processing: Front end processing is necessary to make MSW suitable for 
composting and for materials recovery. Typically, the waste is pulverized and/or 
screened. The moisture content and C/N ratio of the MSW also has to be adjusted, if 
it required based on the characteristics of the materials. 

Decomposition: The methods used for the large-scale production falls into three 
main categories: 

1. Windrow composting uses mechanical turning to periodically aerate the 
composting waste, Typically the composting waste is placed in elongated piles 
(windrows) around 2 meters high. This is the method used at the Governorate 
compost facilities. 
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2. In forced the waste is carefully piled over a ventilated floor or a 
perforated pipe, through which air can be supplied. The ventilation may be 
vacuum induced. This allows any odors associated with the composting process 
to be contained and, if necessary, treated. Alternatively, air may be forced into 
the compost material through pressurized air distribution. 

3. In-vessel composting utilizes enclosed reactors to maintain the required 
composting parameters. This process has not been utilized to a great extent in 
developing or transitional countries since it has higher capital costs than the other 
compost production approaches described above. 

I 
. - 

Design Operating Schedule 13-14 hourslday (299 dayslyear) 
the intermediate breakdown products 
that evolve from the composting 

L 
I maturation or curing stage to 

decompose these compounds. The entire composting process may take several weeks or 
months. The curing and maturation process often determines the extensive area required 
at compost plants to store partially cured material as it is going through the final 
biological processes. 

Design Fine Compost Output 

Design Coarse Compost Output 

Although organic matter such as food waste (which comprises more than 50% of 
Alexandria's waste stream) has a high inherent moisture content, there is a substantial 
drying effect that occurs during composting. This results in a considerable reduction in 
weight due to the loss of moisture and the transformation of organic carbon to gaseous 
carbon dioxide. The final compost product can be 35 to 50% of the initial weight. For the 
production of high quality compost, a final sorting stage is usually necessary to remove 
uncomposted particles and inert contaminants such as plastic, glass or wood chips. This 
final screening process creates what is often termed fine compost as compared to the 
coarse compost derived from the above processes. 

While there are a number of alternative practices utilized in compost production 
throughout the world, some have met with only limited success. Generally, compost 
production has been more successful in small to moderately sized applicat-ions (up to 
200 tons per day) where source-separated materials are composted. Source-separated 
waste materials that are conducive to good composting control and production are those 
materials with high organic content that do not have the other waste components typically 
found in mixed MSW. Examples of source-separated materials include market and 
restaurant waste. (Sound MSW management practice for composting for developing and 
transitional countries is discussed in Annex A.) 

3.3 tonslday (988 tonslyear) 

80.1 tonslday (24,043 tonslyear) 

4.4.2.2 Formal Cornposting in the Governorate of Alexandria 

- 
process can be toxic to crops. The 
compost needs to pass through a final 

Three compost facilities have been constructed in the Governorate of Alexandria for 
intermediate processing of MSW and a fourth is under consideration. Table 4.20 
identifies the current compost plants. 
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Local members of the field team report that the Abbis 1 and 2 compost plants are 
functioning with varying degrees of success. The Montazah compost plant is still in the 
commissioning stage and has not commenced full commercial operations. 

* Egyptian Share and Loan from World Bank payable in 50 years with no interest 
** Gift From Japan international Cooperation Agency 
*** Designed by National Academy of Science and manufactured by Military Factories at Helman 

Each of the existing compost plants is operated by the Governorate. The general 
management and responsibility structure for the formal public solid waste management 
system is shown in Figure 4.1. All three compost plants fall under the jurisdiction of the 
Central Cleansing and Beautification Department shown in the Figure 4.1 management 
matrix. Each of the existing compost plants is described below: 

4.4.2.3 The Abbis I Compost Plant 
The Abbis 1 compost plant commenced operations in 1985. The plant is constructed on 
land that was reclaimed from Lake Maryut. The plant construction was financed through 
a World Bank loan with additional financing from the Egyptian national government. The 
plant was developed with a design capacity of 160 tons per day of mixed solid waste. As 
is the case with most medium to large scale mixed solid waste compost plants, the design 
capacity of the plant is set by a number of factors including: 1) the throughput of the 
front-end processing mechanical equipment and 2) the land area required to store 
compost materials for curing and maturation prior to market distribution. Basic design 
parameters for the Abbis 1 facility are shown in Table 4.21. 

General Operating Procedures 
Although the ABBIS 1 and 2 compost plants originated from different design, 
construction and financial sources, their basic design is similar. The same general 
operating procedures are used at each plants and are defined as follows: 

1. Solid waste is received at the facility from any of the Districts until an amount of 
waste equivalent to the plant processing capacity of 160 tonslday (1 50 tons per day in 
the case of the Abbis 2 plant) has been reached. When plant capacity is reached, the 
gates are closed and all trucks are diverted to the Abbis dump site. 
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2. The facility is equipped with a truck scale to weigh all material arriving and leaving 
the compost plant. This scale is also used to weigh waste collection vehicles before 
their arrival at the disposal site. 

3. After weighing, trucks proceed to a receiving location where waste is off-loaded onto 
a tipping pad. 

4. Large bulky items such as tires, etc. and other accessible materials that may have 
recycle value are removed from the waste material at this location. 

5. Wheel loaders are used to bring the waste into the loading building and to deposit the 
waste into a feed hopper and apron conveyor where the waste is transported to 
manual sorting stations and the mechanical processing system. 

6. At the manual sorting station, materials of value (glass, cans, corrugated cardboard, 
etc.) and materials that may cause blockage in the down-stream mechanical 
processing equipment are removed. 

7. After hand sorting, remaining waste flows to a classifier and trommel screen (3.12m 
diameter by 1 lm long with 45 mm sieve screen openings - rotating at 10 revolutions 
per minute). 

8. Rejects from the trommel screen are discharged from the processing system and 
trucked to the Abbis dumping site for disposal. 

9. Recoverable materials are collected through initial sorting in the receipt area and 
through hand sorting at the manual picking stations. All recoverable materials are 
accumulated, processed (baling, etc.) and placed in a storage location for eventual 
shipment to markets. 

10. Remaining material is conveyed by means of a tripper conveyor to a composting yard 
where it is scheduled to cure for a period of time in actively managed windrows. 

11. Compost windrows are created because of the discharge of materials from the 
moving tripper conveyor. Based on the configuration of the compost yard, each 
windrow is created through the discharge of about 4 days of processing based on the 
rated capacity of the plant. 

12. Because of the need to maintain the biological parameters required for effective 
compost production, windrows are scheduled to be turned every 7 to 10 days using 
the compost-turner specifically designed for that purpose. 

13. Moisture required maintaining proper biological conditions for the fermentation (and 
subsequent maturing) process is controlled using water from a number of hose 
stations in the curing/maturing yard. 

14. Following initial fermentation, compost material is transported to the maturing yard 
(40m wide by 1OOm long) where it is intended to be subjected to a maturing process 
of about 14 days. 

15. After curing and maturation, compost from this process is primarily sold as coarse 
compost. However, depending on the needs of the farmers, fine compost can be 
manufactured from the coarse compost through additional screening in a stationary 
vibratory screen located at the end of the curing yard. 

The above general operating procedures are typical for both the Abbis 1 and 2 compost 
plants and are common for such facilities. 
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The local members of the evaluation team have reported that, in many instances, 
composting material from the Abbis 1 compost plant has been solely processed through 
the facility mechanical front-end processing system and directly loaded onto trucks for 
delivery to the farmers seeking the compost. It has been reported that material is often 
shipped as "composty7 without sufficient onsite curing and maturation. In these cases, 
trucks are loaded from the conveyor discharge point in the front-end processing system 
material conveyance system. It is our under-standing that the intent of this practice is that 
the finishing biological processes to produce effective compost will completed at the 
farms before use of the material for agricultural purposes. In the past, farmers have 
complained about broken glass and plastic materials in the compost. This may be caused 
by the fact tha6 compost is not allowed to mature and is not sifted prior to sale. 

Waste Source 

Each day, waste is delivered to the compost plant by diverting sufficient collection trucks 
to receive an amount of waste roughly equivalent to the rated capacity of the plant (160 
tons in the case of the Abbis 1 plant). The trucks bringing waste to the compost facility 
may originate from any of the Districts. Once a compost facility receives sufficient waste, 
the gates are closed and all subsequent trucks proceed to the disposal area. There is no 
priority given to trucks originating from areas or waste suppliers that generate waste with 
particularly high concentrations of organic waste (market areas, etc.) This is generally the 
same practice at each compost plant. 

Compost Market 

In Egypt, there is significant demand 
for organic matter to the extent that 
farmers travel long distances to 
composting facilities to obtain it. 
Usually, this material serves as an 
effective soil conditioner that is 
cheaper than other available 
alternatives. It has been reported that 
there are over 50,000 farms of various 
sizes in the Governorate of Alex- 
andria who can serve as potential 
markets for compost materials. 
(JICA, 1995) A 1995 breakdown of 
farms are shown in Table 4.22. 

There are a number of benefits 
associated with the use of MSW- 
derived compost in lieu of com- 
mercial fertilizers including: 

Source: JICA 1995 

Solid Waste Management Benefits 

Reduction in the amount of solid waste requiring disposal 

Reduction in haul costs to future landfill sites 
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Increased recovery of by-products with value 

Agricultural Benefits 

Reduced use of commercial chemical fertilizers 

w Decreased use of irrigation water by increasing the moisture retention capacity of soil 

w Increased production of agricultural products 

Markets have existed for compost from the Abbis 1 compost plants irrespective of the 
efficiency and effectiveness of the compost processing practiced at the facility. 
Nonetheless, improperly handled waste can pose a public health and environmental 
problem. At times, waste is loaded in conveyance vehicles for transport to market points 
at the outlet end of the front-end processing system with little or no on-site curing and 
maturation. It is our understanding that compost maturation often occurs at the individual 
farm market location where the material is held until ready for use based on the farmer's 
discretion and intuition for using the material. The University of Alexandria has studied 
the agricultural effectiveness of the Abbis 1 compost. Table 4.23 presents some results 
from this evaluation. 

Source: Composting and the utilization of organic wastes: An environmental study. Ph.D. Thesis by A. I. R. Khalil. 1996. 
IGSR, Alexandria University. 

CWC =Crop Waste Compost 

FBWC = Food Processing Waste Compost 

GWC = Garden Waste Compost 

APC = Abbis Plant Compost 

Cation exchange capacity meq1100g) 

Soil water holding capacity after adding compost at 1: 1 ratio (%) 

Dry weight of barley plants grown in soil of 25% compost for 3 weeks 
(gm) 

Dry weight of maize plants grown in soil of 25% compost after 3 weeks 
(gm) 

Organic matter content of barley plants grown in soil of 25% compost for 
3 weeks (gm) 

Organic matter content of maize plants grown in soil of 25% compost for 3 
weeks (gm) 

From Table 4.23, it is evident that the water holding capacity of Abbis 1 compost is much 
lower than other composts evaluated in the study. This is one indication of the poor 
quality of Abbis 1 compost even after maturation when compared to the other forms of 
compost. Moreover, the cation exchange capacity is also lower than the other composts 

78.05 

90.55 

0.73 

1.23 

0.57 

1.02 

122.07 

111.0 

0.84 

1.98 

0.66 

1.64 

117.77 

97.05 

1.04 

1.52 

0.73 

1.22 

27.22 

66.19 

0.34 

1.53 

0.27 

1.22 
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tested. This, more than Iikely, means that moisture control process used in generating the 
compost was not efficient. The response of plants to the different types of compost also 
differed. As presented in Table 4.23, barley was affected significantly while maize was 
not. 

Very little information is available on the current compost quality produced since it did 
not appear that there is an ongoing quality control program for the compost sold fiom the 
plant. The design intent of the plant is to produce coarse and fine compost that conforms 
to the Compost Product Standard (Law No. 100.1967). Analysis performed in 1995 on 
the Abbis 1 compost as part of the JICA Abbis 2 feasibility analysis is presented in Table 
4.24. 

Nitrogen to Carbon Ratio I: l  to 1:23 

Source: JICA, 1995 

The agricultural value of compost materials is a hnction of the elements shown in Table 
4.24. In Egypt, a standards law exists that establishes minimum standards for compost 
materials. These minimum standards are shown in the right column in Table 4.24. Past 
tests of compost from the Abbis 1 facility demonstrates compost derived from mixed 
municipal solid waste can meet the standards. However, this requires that the facility uses 
an effective quality control program to assure that the agricultural parameters are 
maintained within acceptable ranges during normal operations. 

Because of the demand for compost throughout Egypt, there are more than 15 compost 
plants in operation or under construction in Egypt in addition to the three compost plants 
in the Governorate of Alexandria. A fourth compost plant for the Governorate is currently 
under consideration. 

Estimates for compost demand were prepared during the feasibility analysis for the Abbis 
2 compost plant. Based on this analysis and the ongoing trend to recover land for 
agricultural purposes in the Governorate and throughout Egypt, a strong demand for 
compost is expected in the future. 

Based on a typical day of compost production, 183 incoming tons of mixed solid waste 
will yield approximately 95 tons of compost, 1.5 tons of recoverable materials and 49 
tons of residual material for disposal. The total weight loss normally experienced in 
compost operations is due to the loss of organic mass resulting fiom biological action. 
Weight loss occurs throughout the curing and maturation process if the facility maintains 
effective compost production parameters throughout the process. 
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Economic 

Costs - The general budget of the Central Department for Cleansing and Beautification 
carries costs associated with the operation of the compost plant. The budget is set on an 
annual basis. All revenues associated from the compost plant flow directly back to the 
Department. Plant capital costs funded through the World Bank Loan are not allocated to 
the Department. The budget for the Abbis 1 compost plant is shown in Table 4.25. 

I Expenses (L.E./year) I Income (L.E./year) I 

1 Fuel, water, Electricity 1 133,000 1 73,000 1 41,000 1 Compost (Coarse) 1 286,000 1 247,000 1 296,000 1 

Year 

Administrative 

1995 

18,000 

Maintenance 

Incentives** 

* Dose not include depreciation cost. 
** Includes payments to temporary labor. 
*** Paid from the Governorate budget to administrative employees. 

I TOTAL 

Revenues - The Abbis 1 facility has been able to market all of the compost derived from 
the facility. Over the years, however, the amount of fine compost sold has decreased. The 
current sale price for compost from the Abbis 1 and 2 facilities is 35 LE/ton (fine 
compost) and 20 LE/ton (coarse compost). 

1996 

14,000 

76,000 

163.000 

In addition, revenues are derived at each of the compost plants from the sale of materials 
that are separated during preprocessing. The amount and unit value of materials 
recovered from Abbis 1 are shown in Table 4.26. 

520,000 

1997 

15,000 

76,000 

175,000 

478,000 

Compost (Fine) 

51,000 

206,000 

463,000 

1995 

11,160 

Reusables 

TOTAL 

1996 

8,175 

68,400 

1997 

18,030 

365,560 

49,420 64,260 

304,595 378,290 
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4.4.2.4 The Abbis 2 Compost Plant 

The Abbis 2 compost plant was constructed by JICA. The facility design was based on a 
feasibility analysis and design study performed by Yachiyo Engineering in 1995. This 
study was also funded by JICA. The facility commenced commercial operation in 
January 1998 with a design capacity of 150 tons per day. 

The Abbis 2 facility is similar in basic design to the Abbis 1 compost plant. It is also 
located in Wassat District approximately 4 km southwest of the Abbis 1 compost plant. 
The Abbis landfill, to be discussed later in this report, is located between the Abbis 1 and 
Abbis 2 compost plant sites. As is the case with both compost plants, the landfill is 
located on a narrow strip of land (about 60 meters wide and 3,000 meters long) situated 
between a major drainage channel and Lake Maryut. 

All plant stationary and mobile equipment and associated civil works were provided by 
JICA. Stationary equipment included all front-end processing equipment, compost 
management conveyors and screens and a 30-ton truck scale. Mobile equipment provided 
for the facility included 4 wheel loaders (1.5 rn3) to be used for a variety of purposes 
including primary sorting, hopper loading, waste transfer, and compost transfer between 
the composting yard and the maturing yard. Five dump trucks (8 ton) were also provided 
for waste transfer between the composting yard and maturing yard and for residual waste 
management. A mobile unit designed specifically for turning the compost windrows was 
also included in the mobile equipment provided for the project by JICA. 

Operating Procedures 
The Abbis 1 plant employs a total of 70 people in a 2-shift per day work schedule. This 
includes all staff for management, labor and maintenance of the facility. The basic 
operating procedures utilized at the Abbis 2 plant more closely resemble the design 
procedures intended in the development of the compost plants. A listing of the basic 
intended operating procedures that are applicable to both the Abbis 1 and 2 plants are 
shown in Section 4.4.2.3.1. 

Windrows are developed for compost curing and maturation. Plant management has 
indicated that the facility practice is to keep compost in curing for one month followed by 
a maturing period of one month. However, it did not appear that compost was being 
stored for compost maturation for this period of time based on observations made at the 
time of the evaluation field inspection. During that inspection, less compost windrow 
storage was evident than would be the case based on processing at or about the design 
daily capacity and site retention for the above stated one month curing and maturation 
periods 

Waste Source 
The same general procedure is followed for mixed waste supply to the Abbis 2 plant as is 
used for the Abbis 1 plant. Waste receipt up to the daily processing needs is brought to 
the facility to provide sufficient mixed waste for processing. After a receipt level 
equivalent to the plant's daily processing capacity is realized, waste goes directly to the 
Abbis dumping site. 
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Compost Market 

While some question exists as to whether the compost from the Abbis 2 facility is sold 
only after sufficient curing, it has been regularly sold at the current unit prices for 
compost (35 L.E./ton for fine compost and 20 L.E./ton for coarse compost). 

Economic 

The Abbis 2 compost plant has only been in operation since January 1998. Therefore, a 
full year of expenses and revenues is not yet available. Table 4.27 shows the monthly 
operating budget for the facility. Since the plant is still in its first year of operation, it is 
still under warranty. As a result, equipment suppliers are involved in some maintenance 
and repair activities. This is reflected in the monthly expense summary shown in Table 
4.27. 

Compost Quality 

Maintenance & spare parts 

TOTAL 

Data was not available from regular testing of compost produced at the plant. This may 
be due to the practice of shipping compost product before completion of its full design 
curing and maturation period. 

Maintenance 

0 

38,250 

Facility and equipment maintenance is provided by plant staff and management and there 
was evidence of reasonably effective maintenance during the site visit. The facility 
manager reported that the facility is still within its construction warranty period and, as a 
result, there is continuing support from JICA contractors and suppliers on any major 
repairs required to continue reliable operations. 

4.4.2.5 Montazah Compost Plant 

TOTAL 

The Montazah Compost Plant was recently constructed based on a design by the 
Egyptian National Academy of Science. This facility was constructed by the Egyptian 
Military Factories at Helman. No operating data was available since this facility is still in 
start-up and commissioning. This facility was constructed with a processing capacity of 
120 tons per day. It is noteworthy that the overall construction cost of this facility was 

42,000 
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approximately 5 million LE (as compared to a construction cost of over 50 million LE for 
the 150 ton per day JICA-built Abbis 2 compost plant). 

4.4.3 Informal 

There are a number of informal compost operations throughout the Governorate. Most of 
these are using source-separated material particularly amenable to compost production. 
An example of such as facility was observed in South Sidi Bishr area in Shark District 
where a vacant lot was being used to process a combination of straw and animal manure 
into compost. An inventory of such operations with the Governorate was not available to 
quantie the extent of this practice or to determine how much solid waste may be diverted 
to this practice. 

Alexandria currently has four formal and a number of informal disposal sites. The formal 
disposal areas are listed in Table 4.28 that also shows the areas, landfill capacities and 
life expectancy of the principal disposal areas. Disposal at these sites is generally 
accomplished by open dumping. As a result, the level of public sanitation in the 
surrounding areas is very poor due to: 1) air pollution caused by odors, spontaneous (or 
deliberate) combustion, 2) disease carrying animals (flies, rodents) and 3) water 
pollution. 

The Governorate of Alexandria is taking the necessary steps to secure land for use as a 
new disposal site. A proposed site is located about 85 Km southwest of the city, south of 
El-Hamam City and near a Hazardous Waste Landfill built by Misr Chemical Co. The 
hazardous waste landfill is used to contain debris of an old factory of the company that 
was contaminated with mercury. The total area of the proposed MSW landfill is 1000m x 
1000m. The land is generally flat and the stated intent is to construct the new disposal site 
as a sanitary landfill, using the present dumping site at Abbis as a transfer station 
location. 

A disposal site had also been proposed in New Borg El-Arab City, located about 70km 
west of Alexandria. This site is estimated to have a disposal capacity of about 15 million 
m3 and a useful life of 7 to 8 years based on total waste generation within the 
Governorate. 

At one point, an old quarry near El-Dekhila was suggested for use as a final dumping site 
in a solid waste management scheme that also involved having an intermediate transfer 
station. It was proposed that sorting and reclaiming recoverable material would take place 
at this transfer station. Remaining waste was to be compacted, baled and hauled for 
disposal at the quarry site. 

There are also several unlawful random dumping sites around Alexandria that have 
originated as a result of the practice of informal recyclers in gaining access to recoverable 
materials. Waste is brought to these sites by garbage collectors who salvage sellable 
materials and leave behind what remains. With time, the accumulation of waste in these 
areas increases. 
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*This site is still used and in some of the reports this will continue to the year 2000. 
n.d. = not determined 

Although the international members of the evaluation team only visited the Abbis 
disposal site, it is our understanding that all disposal areas within the Governorate are 
operated as open dumps. 

Disposal sites throughout the world fall with one of three categories, namely: 

Open Dumps 

Controlled Dumps 

Sanitary Landfills 

Inspection of operations at the Abbis disposal site clearly demonstrated that it is 
impossible to control all dumping at the Abbis disposal site in its current condition. 
During our inspection, it was evident that staff working at the active disposal location 
was making an effort to control the placement of solid waste and spread it as it was 
received. However, the equipment and manpower resources required for effective 
disposal control were insufficient given the unique configuration of the Abbis disposal 
area. 

4.5.1 Abbis Disposal Site 
The Abbis disposal site has been in use since 1983. It currently serves as the principal 
dumping site for the Governorate. The Central Department of Cleansing and 
Beautification operates the facility with equipment supplied by JICA in 1995. It is our 
understanding that the original intent of JICA equipment was to provide 1 back hoe, 2 
dump trucks, 2 bulldozers, 2 landfill compactors and 1 motor sprinkler for dust control. 
However, this equipment was subsequently distributed to the Abbis, El-Ameriya and 
Montazah disposal areas with the resulting effect that no one facility has sufficient 
equipment for effective operations. 

4.5.2 Disposal Practices 
' General disposal practices at the Abbis disposal site are as follows: 
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1. According to the disposal area manager, all trucks that go to the dumping area are 
weighed using truck scales at one of the two compost plants (Abbis 1 and Abbis 2). 

2. Trucks bringing waste to the disposal site can access from either of the compost 
facilities. 

3.  Trucks proceed along the dump site access road until they reach the work face area. 
In the case of trucks accessing the site from the Abbis 1 compost plant, they travel 
down an access road and over waste accumulation that runs the length of the disposal 
site to the workface location. 

4. Offloading of the trucks occurs at an active disposal area in a location directed by the 
landfill equipment operators. 

5. Each truck driver presents a slip to the dump site manager for stamping as a 
verification of their delivery of waste materials to the workface dumping area. 

6. After mechanical or manual off-loading, trucks leave the dumping site to return to 
collection routes. 

7. At the time of the site inspection, the evaluation team observed up to 50 scavengers 
at the workface area retrieving various materials from waste delivered to the dumping 
site. 

8. Dedicated mechanized equipment is used to periodically spread waste accumulated at 
the work face. (At the time of the site visit, two bulldozers were observed in use for 
waste spreading. The dump site manager indicated that a steel-wheeled compactor 
normally used at the work face was in the shop for repairs.) 

9. Due to lack of equipment and readily available cover sources, no daily cover is 
applied to deposited waste. 

4.5.3 Environmental Issues 

Environmental sampling and analysis was not undertaken in evaluating current conditions 
associated with disposal operations at Abbis disposal area. However, there are a number 
of evident environmental issues associated with the location and current operational 
practices at the disposal area. The unique configuration of the dumping site (60 meters 
wide by 3,000 meters long) is created by abutting bodies of water namely, Lake Maryat 
on the northwesterly side and a major drainage channel on the southwesterly side of the 
disposal area. There does not appear to be any buffer between the solid waste placed 
within the dumping area and either body of water. 

The evaluation also observed that waste had been deposited along the principal road 
leading to the landfill. 

4.5.4 Groundwater 

Leachate production is influenced by general rainfall conditions in Alexandria. The air in 
Alexandria is dry with a relative humidity of 70% through most of the year. Annual 
rainfall is about 200 mm with most of the rain falling during the winter months from 
December to February. Some leachate flow is anticipated because of the rainfall 
experienced at the dump site and the inherent moisture content of the MSW brought to 
the site for disposal. Test borings taken in 1995 for the JICA study showed that the Abbis 
site is generally underlain by silty clay with sand at a depth of about 14 to 20 meters. In 
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two JICA test borings, a groundwater table was observed at 1.25 meters and 0.65 meters, 
respectively. 

4.5.5 Surface Water 
The Abbis disposal area directly abuts a major drainage channel running along its 
southwesterly side and Lake Maryut along its full length on the northwesterly side. The 
drainage channel serves farmland and residents located southerly of the disposal area. 
Lake Maryut is a shallow lake with no defined drainage outlets. The level of water in the 
lake varies depending primarily on precipitation. Testing of Lake Maryut during the 
JICA, 1995 study showed high levels of pollution, some of which may be attributed to 
the disposal area as well as to other sources of pollution. Similar testing of the quality of 
water around the Ameriyah disposal site in the JICA study also showed high level of 
pollution. 

4.5.6 Air Quality 
Open burning was observed in a number of locations within the Abbis dumping area. 
While some of areas where waste was burning could have been caused by spontaneous 
combustion, it also appeared that some may have been deliberately set in locations that 
could not be observed or controlled by landfill staff. 

4.5.7 Health and Safety 
While our direct observations were limited to the Abbis disposal area, it is our 
understanding that the presence of scavengers is common at each of the disposal areas. 
Scavengers sort out various saleable materials from the solid waste. Often, minimal 
concern about health and safety dangers is associated with the practice. As is the case in 
most landfills with scavengers, the scavengers are directly exposed to all components of 
the solid waste as they explore discharged materials for recyclable products. 

1. Source: Governorate and Local Assembly. October 1998. 
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The budget for the solid waste management system in the Governorate for Fiscal Year 
(FY) 199711998 is LE 18.30 million (see Table 4.29). This includes the activities 
undertaken by the Governorate and the seven districts. The budget has been relatively 
consistent for the past four years, although it was slightly lower during the past two years 
than the base year (FY 199411995) as shown in Table 4.29. 

4.6.1 Budget RevenuesICosts 

4.6.1.1 Revenue 
Budget revenues are derived from a range of sources. The sources, revenue level, and 
percentage of revenue are: 

National government revenue to Governorate LE 10.32 million 56.4 % 
Cleansing fee tax (2 % of rents on households) LE 5.20 million 28.4 % 
Local fees LE 1.03 million 5.6 % 
CDA Fund remittance LE 0.03 million 0.2 % 
Balance LE 1.67 million 9.1 % 
Other LE 0.05 million 0.3 % 

The above shows that the 2 percent cleansing tax provides only slightly more than 28 
percent of the revenue needed to operate the waste management system at the existing 
level of service. An increase in the tax rate to slightly less than 7.2 percent would 
generate sufficient revenue to meet the budget cost of the existing system. Additional 
funds would be needed to operate an improved system with the existing facilities. Further 
increases will be needed in the future with a new disposal site located farther away fiom 
the urban center of Alexandria. 

The Community Development Associations (CDA), which are located in each district, 
are supported by voluntary contributions given by residents to the waste collectors. A 
CDA, which is headed by the district President in which it is located, uses its funds to 
support the waste management operations in that district. CDA funds support additional 
collect services beyond that provided for in the official budget. At the end of the year, the 
balance of each district's CDA fund is remitted to the Governorate's Cleansing Fund. 

4.6.1.2 Costs 
The FY 1997/1998 budget for the five urban districts (excluding the Districts of Ameriya 
and Borg El-Arab) and their portion of the Governorate's costs is estimated to be about 
LE 15.66 million. This equates to a unit cost of about LE 25.90 per metric ton to manage 
the estimated 605,700 metric tons per year of waste collected in the five districts. These 
costs exclude capital equipment and depreciations costs. 

The per capita cost for waste management under the existing level of service is about LE 
5.40 per year. On a monthly basis, the cost is LE 0.45, or about LE 2.23 for a typical 
family of five. This is the average cost of service, but service (collection) varies 
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considerably depending on the income level in an area. There are probably no areas that 
receive an average level of service. It is either much better or much worse. 

The operating cost budget is divided into four primary categories, including: 1) wages, 2) 
non-wage operations expenses, 3) minor capital purchases, and 4) other expenses. The 
amount and the percentage in these four categories and several subcategories for the 
Governorate and the seven districts are: 

Wages LE 12.56 million 
Wages LE 10.20 million 
Incentives LE 1.98 million 
Insurance LE 0.38 million 

Non-wageoperations expenses LE 3.85 million 
Capital purchases LE 0.22 million 
Other Expenses LE 1.67 million 

At LE 10.20 million, the wages subcategory, is the largest single component of the 
budget. With the addition of incentives and insurance, the overall category for wages 
accounts for 68.6 percent of the budget. This shows the importance of labor in the 
existing waste management system, which would be expected in an operation with 3,150 
employees. The labor intensity of the budget is typical of many developing country solid 
waste management programs. 

Another important cost component is fuel, oil, and lubrication. The budget for this 
subcategory under Non-wage operations expenses is LE 2.00 million, or 10.9 percent of 
the total. This money is used to fuel and maintain mobile equipment (collection trucks, 
disposal site compactor, wheel loaders). 

The Governorate portion of the cost budget is LE 15.85 million, or 86.6 percent of the 
total FY 199711998 budget. The budget amount and percentage of the total for the 
Governorate and the seven districts are: 

Governorate 
Montazah 
El Gomrok 
Wassat 
Shark 
Gharb 
Ameriya 
Borg El Arab 

LE 15.85 million 
LE 0.57 million 
LE 0.26 million 
LE 0.39 million 
LE 0.45 million 
LE 0.29 million 
LE 0.43 million 
LE 0.05 million 

Since solid waste is fundamentally a public health issue, its management is ultimately the 
responsibility of local government. In Alexandria, this responsibility of the Governorate 
is reflected in the active provision of waste management services such as street sweeping, 
collection, processing (composting), and disposal. Figure 4.1 presents the overall 
administrative structure for the solid waste management system in Alexandria. 
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All street sweeping services are performed by the Districts, except along the Corniche. 
This strip of road and public areas is swept by a private company under contract with the 
Governorate. About 97 percent of solid waste collection is provided by local government 
(See Table 4.8). The remaining portion of solid waste generated in the Governorate is 
collected by various private companies and non-governmental organizations (NGOs) 
private companies, Social Fund for Development and zebaleenlother scavengers. Some of 
the waste collected by private companies is done under contract with Districts. The 
composting and disposal sites are operated by the Governorate. 

4.7.1 Collection/Street Sweeping 
Within the Governorate, primary responsibility for collection and street sweeping lies 
with the Districts. Each District is responsible for sweeping the streets and sidewalks 
within its jurisdiction (except the street and public areas along the Corniche). The 
Governorate has contracted with a private company (Care Services) to sweep along the 
Corniche. 

The Districts also are the primary collection service providers within their own 
jurisdictions. The Districts can request assistance with waste collection from the 
Governorate. The Governorate waste collection operation falls under the overall 
responsibility of its Administration for Cleansing and Beautification (ACB). This 
administration has two primary functions, namely: 1) cleansing and 2) gardens. The 
cleansing function is managed by the Cleansing General Administration, which has 
several subdivisions one of which is the Garbage Collection Department. 

The relative level of waste collection operations, during August 1998, by the Districts, 
except Montazah, and the Governorate is shown in Table 4.30. The Governorate's 
Garbage Collection Department collected 18.6 percent of the waste handled by local 
government. While the Districts in total collected the other 81.4 percent, the 
Governorate's role was on a par with the individual districts. 

1.  Data provided by Alexandria Evaluation Team. 
2. Percents do not add to 100.0 due to rounding. 

Jurisdiction 

El Gomrok 

Wassat 

Shark 

Gharb 

TOTAL 

109 

567 

3 04 

224 

1,480 

7.4 

38.3 

20.5 

15.1 

99.9 
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Management and operation of the processing (composting) and disposal sites is a 
responsibility of the Governorate. These functions fall within the Cleansing General 
Administration of the ACB from an organizational standpoint. 

There are a number of laws and regulations that directly or indirectly affect solid waste 
management practices in the Governorate. These are important in establishing the policy 
and regulatory framework that governs proper waste management practices and in 
providing the enforcement that will be required for effective solid waste management in 
the future. The Law on Public Cleanliness (No. 38 of 1967) and its implementing 
regulations (Ministry of Housing Decree No. 134 of 1968) set the basic framework 
governing solid waste management; prohibit the dumping of waste in unapproved areas; 
specify requirements for proper collection, shipment, and disposal; and authorize a 
compulsory fee (not to exceed two percent of rental value) for waste management 
services. The regulations also authorize local authorities to "contract all or part of these 
operations (i.e., collection, transportation, disposal) to one or more contractors according 
to the conditions, specifications and situations defined by the concerned Local Assembly" 
(Article 5). A synopsis of the laws and regulations that may be relevant to effective solid 
waste management is shown in Annex C. 

The Governorate's record in enforcing these regulatory requirements is mixed, however. 
Illegal dumping of garbage, for example, still occurs in parts of the city, and the disposal 
sites fail to meet some of the basic conditions specified. Effective solid waste 
management will only be achieved with proper enforcement of laws and standards that 
control litter and other practices that contribute to unlawful solid waste accumulations in 
the Governorate. 

Currently, EEAA is working to develop standards for various solid waste management 
practices. It is our understanding that the standards will be based on those that have been 
successful in various developed countries. While it can be expected that these standards 
may lead to higher costs for solid waste management, the standards will also assist the 
implementation process by defining required levels of performance particularly as they 
pertain to processing and disposal facilities. 
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The findings with regard to the existing waste management system are described in this 
section. Options to improve the Governorate solid waste management system also are 
presented followed by specific recommendations aimed at improving solid waste 
management in Alexandria. These recommendations form the basis for implementation 
work plans presented in Section 6. 

5.1 .I Residential 

5.1 .I .I Findings 

In general, residents must carry waste from their apartments to a collection container. 
These containers are located outside of apartment buildings along a street. Some residents 
live near a container, but most, even in high income areas, are some distance from one. 

Reportedly, many residents in high to middle income areas pay someone (Zebaleen, 
apartment doorman) to remove waste from their apartment. This waste may be either 
scavenged and/or taken to a container. In addition, in a few areas, door-to-door waste 
collection is available. Such service is limited to those areas with a sufficient number of 
residents who are willing to pay for the service. One example reported (Krieger, 1998) 
was an operation in the Montazah District. 

Improperly deposited waste adds to the task of providing sound solid waste management 
service in Alexandria. This waste must be collected as street sweepings (litter), waste 
spillage around collection containers, and from open waste piles. Since management of 
solid waste is fundamentally an issue of materials management, a greater effort should be 
made to control it as early in the handling process as possible. 

Improved waste management from a materials handling perspective will also contribute 
to reduced public health risks (foodhreeding areas for disease carrying animals) and 
negative aesthetics (litter) that adversely effect tourism. 

5.1.1.2 Option 

Two options have been identified to assist in addressing the transfer of residential waste 
from apartments to collection containers, namely: 1) better coverage under the existing 
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collection container system and 2) introduction of central containers into apartment 
buildings. 

Existing Collection Container System - More widespread placement of collection 
containers would reduce the distance residents need to cany waste from their apartments. 
This will reduce the amount of waste dropped into open piles, which would be of 
particular value in low-income areas where few containers were observed. In addition, 
use of additional containers will reduce spillage that occurs after containers have reached 
capacity. 

Apartment Container System - The addition of more of the current type of 
collection containers will increase the convenience of proper waste management, which 
will, in turn, reduce the amount of improperly deposited waste. 

Another option is to provide door-to-door service to residences in the multi-story 
apartments. This would require waste collectors to pick-up waste left in front of each flat. 
This could be an expensive approach to collection because of the effort that would be 
required to collect waste from each flat. An alternative approach is to provide apartment 
buildings with a container in which all residents could deposit their waste. Such a 
container would be placed on the ground floor of each building. Even with the limited 
space available for waste storage, the daily waste storage requirement from a typical 
apartment building is minimal. 

As an example, an apartment building with 10 flats and an average of five residents per 
flat would generate about a little less than 20 kilograms per day. (19.45 kilograms = 50 
residents x 0.389 kilograms per person per day average generation rate) 

Twenty kilograms (density: 327 kilograms per cubic meter) has a volume of 0.06 cubic 
meters or 66.8 liters (say 70). A standard 110-liter waste storage container, such as that 
used in several European countries, should be suitable for a single day storage. A typical 
container of this type has dimensions of about 99 centimeters in height and 36 
centimeters in diameter. 

The containers could be moved on a daily basis by collection crew members to the street 
and emptied into a collection truck. Street containers should be retained with this type of 
program to handle overflow conditions that might occur periodically. For example, a 
party in a flat that could result in an increase in discards. 

Collection frequency could be reduced if sufficient space exists for multiple containers. 
As an example, if sufficient space exists for two containers, then collection frequency 
could be reduced to every other day. Alternatively, if a second container is feasible and 
sufficient residents are willing to cooperate, it could be used store recyclables (metal, 
glass, paper, plastics) that residents separate from their other wastes. 

In areas with limited truck access, all the containers would need to be brought to a 
location with truck access. The containers could be unloaded into a truck or an existing 
style collection container for later unloading into a collection truck. 

5.1 .I .2 Recommendation 
Recommendation 1 - A more widespread placement of collection containers to 

.reduce the distance residents and businesses would need to carry waste is necessary. 
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Consideration also should be given to individual containers for apartment buildings 
and businesses. 

5.1.2 Commercial 

5.1.2.1 Findings 
The waste storage situation with commercial establishments is similar to that with 
residential waste (see Section 4.1.2.1). Businesses must use an employee or hire someone 
to cany their waste to a street container, where it is collected for composting/disposal. 

As with residential waste, it was reported (Krieger, 1998) that businesses in a few 
commercial areas have the option of receiving door-to-door collection for a fee. As 
outlined for residential waste, improperly deposited waste adds to the task of managing 
solid waste. This holds for commercial waste as well. One aspect of this situation 
observed in commercial areas was spillage around collection containers. The need for 
crews to manually pick-up this waste and place it in a truck takes time and reduces 
collection efficiency. The collection crew must spend time cleaning up waste that should 
have been in a container and the truck is idle while the crew picks up the spillage. 
Furthermore, unless all the waste is collected, it adds to the workload of the street 
sweepers. 

Containers similar to those mentioned above for apartments could also be used to store 
waste discarded by businesses. 

5.1.2.2 Options 
As with residences, businesses have several options to improve waste storage and 
handling. One option is to increase the number of the existing storage containers used on 
streets. A second option for businesses is to use individual containers similar in design to 
those described for apartment buildings. Either or a combination of the options would 
improve the efficiency of waste collection by reducing spillage due to over filled 
containers and improper dumping as a result of a lack of convenient containers. 

5.1.2.3 Recommendation 
See Recommendation I in Section 5.I.I.I above 

5.1.3 Institutional (Medical) 

5.1.3.1 Findings 

Used sharps (scalpels, needles) and discarded dressings (bandages) pose a serious public 
health risk to people who come in contact with such wastes. The mixing of infectious and 
non-infectious wastes increases the potential health risk to in-house cleaning crews, solid 
waste workers, scavengers, and others that may be exposed to such discards. 

5.1.3.2 Options 

Infectious waste should be stored separately fiom non-infectious waste at the point of 
generation, such as within each ward or room of a medical facility. Such storage should 
be in an easily identified container. As an example, the container could be color-coded. A 
standard color used with infectious waste throughout the world is red. 
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The cleaning crew that gathers the waste in-house needs to keep the two waste streams 
separate. A color-coded plastic bag can be used to comply with this objective. Again, a 
standard color used is red. 

After the in-house waste is accumulated for collection~disposal, it should be sent to an 
appropriate treatment process such as an incinerator or other type of sterilization system 
(autoclave, microwave, etc.). Nineteen incinerators to treat infectious waste were reported 
to be in use in Alexandria. The effectiveness of these units is unknown, as none of the 
units were inspected by the evaluation team. Past experience in many developing 
countries has demonstrated the difficulty of properly maintaining such units to achieve 
the desired level of performance. 

A treatment process can be designed to serve a single facility (large hospital) or several 
medical facilities (group of hospitals and/or clinics). A treatment process that serves 
several customers may achieve a higher level of performance (including better 
maintenance) because of multiple demands to provide service. 

The most direct means of bringing about proper hospital and infectious waste 
management is for appropriate regulations to be developed and implemented. 
Regulations may specify certain actions such as internal handling procedures within a 
medical facility and use of color coded bags as well as provide guidance on treatment 
options including incineration and sterilization (autoclave, microwave). 

5.1.3.3 Recommendation 

Recommendation 2 - The Governorate should enact regulations that require that 
infectious waste, at least from medical facilities (hospitals, clinics), is kept separate 
from non-infectious waste, and that this waste be sterilized before disposing of it. If a 
regulation of this type must be initiated at the national level, then the Governorate 
should work with the Egyptian Environmental Affairs Agency topass the regulation. 

5.2.1 Service Providers 

5.2.1 .I Findings 
Local government (the Governorate and its Districts) are the dominant organization in 
terms of collecting solid waste. Combined, the components of local government account 
for 98 percent of the total amount of solid waste collected. 

The other entities involved in collection, including non-governmental organizations, 
private companies, Social Fund for Development, and the zebaleen/scavengers, play a 
minor role. The latter group recovers materials for recycling, but the level of recovery is 
unknown. 

The estimated rate of waste collection relative to generation is about 90 percent in urban 
Alexandria. Some of the collected waste is improperly managed in that it is gathered by 
street sweepers or collected from waste piles using a wheel loader and dump truck. These 
practices pose a public health risk fiom disease-carrying animals (flies, rodents) that feed 
on waste. Also, the practices give the city an unsightly appearance to residents and 
tourists. 
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The existing approach to waste management is unsuited for effective and eff~cient 
collection. The public operations appear to have inadequate resources to acquire and 
maintain the equipment needed for the level of service that should be provided. At the 
same time, efforts by others to collect waste also have been unsuccessful. The one 
apparent exception has been the contractor (Care Services) selected to sweep along the 
Corniche. 

5.2.1.2 Options 

The Governorate and the Districts, as the dominant service providers, need to improve 
the operational efficiency of their waste collection service (collection and transport to 
disposal site) as well as street sweeping. A more efficient service would: 

a Reduce the amount of waste that is uncollected; 

a Collect waste in a more timely manner to eliminate waste spillage and open piles; 
and 

a Control the level of littering to reduce the overall collection effort. 

Several options can be pursued to achieve operational efficiency and reduction of public 
health risks and an unsightly appearance to the city. One option is to improve the 
efficiency and effectiveness of public operations. Another option is to contract with a 
private entity to provide this service. 

The private entity is the preferred approach for several reasons including: 

Operational efficiency will increase since a private entity will have a financial 
incentive to provide waste collection services in the most effective manner in order to 
control costs, 

w A private company will have a contractual obligation to perform to a specified level 
and failure to achieve these goals will result in financial penalties; and 

w A private company will have a more focused approach to providing a waste 
management service than the Governorate and the Districts that are responsible for 
carrying out a wide range of other tasks. A focused approach will result in a more 
effective and efficient operation. 

Public officials will still need to oversee the private contractor(s) efforts. This activity 
will require monitoring of operations and enforcement of performance standards. This 
should be more productive with a private contractor, as enforcement would be against 
another party rather than with itself, which is the case when local government is also the 
service provider. 

5.2.1.3 Recommendation 
Recommendation 3 - Service Providers: The efficiency of waste collection and street 
sweeping should be improved While this can be done by the existing public agencies 
that provide this service, consideration should be given to having a private contractor 
provide this service. 
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5.2.2 Collection Containers 

5.2.2.1 Findings 

Under the existing system, the containers are not evenly distributed throughout the urban 
area. More containers appeared to be located in the high and middle-income areas than in 
low-income areas. Low-income areas seemed to be primarily served by 15 cubic meter 
containers located in scattered sections of various neighbor-hoods. The containers also 
appeared to be emptied on a less than a daily basis. Furthermore, containers in low- 
income areas were observed to be surrounded by piles of trash. 

A burning pile of refuse near a collection container (1 5-cubic meters) observed in a low- 
income area exemplified the public health and environmental aspects of waste stored in 
open piles. Air emissions (particulate and other air pollutants) from the fire was being 
blown into neighboring apartments. In another low-income area, waste stored in old 
containers (say three cubic meters) was smoldering, and emitting particulate and other 
pollutants into the atmosphere. The containers in both locations were surrounded by trash 
indicating that they had not been emptied for several days. 

Piles of improperly managed waste presents a public health threat since this waste 
provides food and breeding areas for disease-carrying insects (flies) and animals 
(rodents). As an example of the problems that can be caused, India suffered an outbreak 
of bubonic plague in the early-1990's spread by fleas living on rats. The presence of 
plentiful food supplies due to poor sanitation practices encouraged a higher rodent 
population. 

The above indicates that, under the existing collection system, both the number of 
containers and/or their service frequency needs to be improved. However, the storage 
capacity of the existing containers was calculated to be adequate to hold urban 
Alexandria's waste generated by the resident population, if the containers are serviced on 
a daily basis. Nonetheless, waste is being improperly stored before collection, either due 
to spillage at full containers or in open waste piles. 

Most (90%) of urban Alexandria's waste is being collected. However, a portion is being 
collected either as street sweepings or as cleanup of waste piles using a wheel loader and 
dump truck. This activity, while reducing the level of uncollected waste, adds to the 
effort to collect solid waste. 

5.2.2.2 Options 
Under the existing system of containers on streets, there are several actions that may help 
to improve level of service. These include: 

1. A list and mapping that identifies the location of all containers by size should be 
established and maintained. The number of residents/businesses served by the 
container also should be included in this information database. If data on the actual 
number of customers served by a container does not exist, then a method of 
estimating residents/businesses served should be developed. 

Furthermore, the database should identlfL the distance between containers. The mid- 
point between containers would be the maximum distance someone would need to 
walk to properly drop-off their waste. A standard should be set as to the longest 

. distance away from a container a person should need to walk. The data also should 
identify obstacles such as busy roads that would hinder waste delivery. 
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This database will provide a management tool to assess the adequacy of container 
distribution, and may be used as a quantitative basis for assignment of containers 
throughout the city. This database also should be used to track containers that are out- 
of-service and the time required to repair each unit. 

2. A second action that could be incorporated into the container database is to assess the 
frequency at which each container is serviced. Service that is more frequent increases 
the effective storage capacity of a container. For example, a 2-cubic meter container 
that is emptied twice per day has an effective daily storage capacity of four cubic 
meters. More frequent service, while reducing the number of additional containers 
needed, requires a greater effort for collection. 

Ultimately, even with better management of the existing containers and more frequent 
emptying, the urban area of Alexandria appears to need additional storage containers. 
This is particularly true in low-income areas where the evaluation team observed few 
smaller containers. Because of the narrow streets in many of these neighborhoods, 
smaller collection trucks may be needed to service the containers. Small trucks have 
been used in tandem with larger compactor trucks in older sections of other cities. Waste 
collected by the trucks can be transferred to larger compactor trucks at designated 
locations. When full, the larger trucks transport waste from smaller trucks plus waste they 
collect to a designated processing or disposal site(s). 

The number of additional containers needed by the Governorate should be based on a 
comprehensive assessment of distribution/location, customer base served, distance to a 
container, and collection frequency. This information will enable the Governorate to 
determine the number and capacities of additional containers that should be added to the 
existing asset base. Maintaining the database will enable the container system to be 
modified, as the urban area changes in the future. 

This type of database should be developed by the public agencies responsible for waste 
collection or a private contractor, if Alexandria moves to a private contractor(s). In the 
latter case, public officials responsible for overseeing the private contractor(s) should 
have access to the database to be able to evaluate the contractor's performance. 

Consideration also should be given to use of containers at each apartment building and 
business, which was an option discussed in Section 5.1.2.2. 

Regardless of the system used, a comprehensive actively managed program should be 
used to maintain the containers. This maintenance program should seek to repair 
containers in a timely manner (replace broken or damaged wheels, for example) as well 
as keep them looking clean. Also, containers should be artistically designed to be as 
visually pleasing as possible. 

5.2.2.3 Recommendation 
Recommendation 4 - An inventory database of containers should be developed and 
maintained 

Recommendation 5 - Additional containers should be distributed throughout 
Alexandria, based on the quantitative evaluation of existing conditions and the needs 
identified by the inventory database (Recommendation 4). 
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5.2.3 Collection Vehicles 

5.2.3.1 Findings 
The existing fleet (221 trucks) is adequate, in terms of potential capacity, to collect the 
waste discarded in Alexandria. In fact, the compactor and roll-off trucks have sufficient 
capacity to collect the city's waste from both the resident population and during the 
summer tourist season. 

Unfortunately, only about 55 percent of the fleet is able to perform on a daily basis. Part 
of the reason is the age of the fleet. An estimated 49 percent of the trucks are seven years 
or older. Seven to ten years are generally used as a gauge of the useful life of a truck. An 
older fleet will have fewer units available on a regular basis since the equipment requires 
more maintenance. Older trucks can serve an important role as backup units or to meet 
seasonal peak needs. However, older vehicles should not be relied upon for daily service 
throughout the year. 

Related to the availability of the trucks is the variety of manufacturers that have supplied 
equipment for the Governorate waste management program. As the number of suppliers 
increase, more effort is required in the maintenance operation to keeping a well stocked 
supply of spare parts on hand. This is particularly important for expensive replacement 
parts that might be needed only occasionally. The purchase and storage of multiple items 
by different makers is expensive and uses more store room space because of the variety 
of critical spare parts that must be kept on hand. 

The existing trucks were estimated to collect an average load of about 89 percent of 
maximum capacity. This is a reasonable level of performance. The trucks also are making 
about 3.25 trips per day to the disposal site. No opinion was made on this activity, except 
that an increase in the average number of trips per day would increase the collection 
capacity of the fleet. 

An important part of collection fleet are dump trucks which are used to collect and 
transport waste from open piles. The role of this part of the fleet should decline as storage 
capacity deficiencies are addressed and little to no waste is stored in open piles. 

5.2.3.2 Options 
A first step in addressing the collection operation is to develop a comprehensive database 
so that management can make decisions based on a quantitative assessment of its 
activities. The information that should be collected for the database on each truck 
includes the following: 

a Names of driver and crew; 

a Truck age and general condition; 

a Daily hours of operation; 

a Collection route by streets traveled; 

Length of route (kilometers), subdivided by street types (primary, secondary); 

Numbers and sizes of containers to be serviced; 

Daily tonnage collected; and 

Number of trips to a disposal site per day. 
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The information derived for this database will give system managers the ability to 
measure productivity and make rational adjustment to routing and productivity to 
optimize level of service. 

Based on improvements in productivity, an assessment can be made on the need for 
additional collection equipment. This should be done with regard to changes in the 
number and distribution of containers as described in Section 5.2.2. 

Acquisition of additional collection trucks should be based on a long-term plan to buy 
from one or two companies. A long-term purchase agreement should be bid to obtain a 
competitive price and receive a suitable spare parts and service package. 

This approach should be used if public agencies continue to provide the collection service 
or if the service is contracted with a private firm to provide it. 

5.2.3.3 Recommendation 

Recommendation 6 - Develop and maintain a database on collection operations, 
especially productivity. This database will include all relevant information pertaining 
to all collection vehicles utilized in the solid waste management program 

Recommendation 7 - Add collection trucks to fleet, as necessary, based on the 
quantitative and qualitative evaluation of productivity. 

Recommendation 8 - Procurement of additional trucks in the short-term or further 
in the future should focus into a long-term agreement with one or two suppliers in 
order to ease maintenance and spare parts inventory problems. 

5.2.4 Collection Operations 

5.2.4.1 Findings 

Waste collection operations are undertaken on a three-shift basis. However, the level of 
effort varies by shift. The majority (68 percent) of the trucks operate during the day shift 
(7:OO a.m. to 3:00 p.m.), while the night shift (starting at 11:OO p.m.) accounts for 25 
percent of operational activity. The rest of the trucks operate during the afternoon shift. 

Each collection truck is assigned to a driver, who is responsible for maintaining the day- 
to-day operational capability of the unit. 

5.2.4.2 Options 

As part of the database option addressed in Sections 5.2.2.2 and 5.2.3.2, the Governorate 
should track the productivity of the collection trucks on each shift. 

There may be an opportunity to improve the productivity of the equipment by shifting the 
focus of collection to the night shift to avoid traffic congestion. Another opportunity may 
exist in shifting the starting time for the day shift to early in the morning (say 4:00 a.m.) 
again to avoid traffic congestion at least during the initial part of the shift. With this 
approach, the afternoon and evening shifts may be combined into a single shift that 
begins in the early evening (say 6:00 p.m.). 

Regardless of the approach, an on-going effort should be made to examine productivity 
based on shift and start times. This should apply to the summer tourist season as well as 
the non-tourist season. 
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A well-designed database will allow the operator, whether a public agency or private 
contractor, to monitor the operations and the effect that a shift andfor start times will have 
on productivity. 

5.2.4.3 Recommendation 

Recommendation 9 - There should be an on going effort to examine the productivity 
of the collection operation based on the shift and start times. This activity would be an 
out growth of the collection operations database (Recommendation 7). 

5.2.5 Staffing 

5.2.5.1 Findings 
The labor force assigned to collection and street sweeping operations amounts to 78 
percent (almost 2,500 employees) of waste management staff. About 26 percent (657) of 
the staff is assigned to collection with the balance delegated as street sweepers. 

Drivers whose trucks are inoperable wait at the maintenance facility, while their truck is 
being repaired. Since a large number (45 percent) of trucks are inoperable on a regular 
basis, the drivers should be put to a more productive use. The truck laborers are assigned 
either to another truck or to street sweeping. 

Furthermore, the total cost for the waste management staff accounts for almost 69 percent 
of the solid waste management operating budget. While the wage per employee may be 
reasonable, labor is nevertheless the major component of the operating budget because of 
the large number of employees. 

5.2.5.2 Options 
As part of an overall effort to establish productivity standards and measurements, the 
collection/sweeping operator, either a public agency or private contractor, should monitor 
the use of labor by category. Changes to the work force should be made to shift 
employees to functions that need assistance and to assure that the operation is providing 
the level of service residents and businesses deserve. 

5.2.5.3 Recommendation 
Recommendation 10 - Staffing needs should be monitored on an on-going basis to 
increase operational efficiency. This activity would an outgrowth of the collection 
operations database. 

5.2.6 Street Sweeping 

5.2.6.1 Finding 

Street sweeping operations require an extensive labor force (about 1,800 employees) to 
cleanup improperly deposited waste in urban Alexandria. Additionally, improved waste 
storage, handling, and collection should reduce the need for street sweepers. In such a 
situation, there may be an opportunity to shift at least some of these employees to waste 
collection operations (see Section 5.2.5.2). 
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5.2.6.2 Options 
To the extent that sweepings are due to waste dropped on sidewalks and streets, 
placement of additional litter containers throughout the city will provide an alternative to 
such behavior. Litter containers should be designed to be easily emptied by collection 
crews. The containers also should be designed for placement of public awareness 
messages and posters. 

Since a portion of litter also is caused by improperly deposited waste, the options 
recommended for containers, collection vehicles, and collection operations should reduce 
the need for street sweeping operations. 

In addition, regulations should be developed to prohibit the transport of loads with 
uncovered materials. Materials blown fiom uncovered loads contributed to litter. 
Regulations, either new or existing, should be enforced to eliminate that source of litter. 

5.2.6.3 Recommendation 

Recommendation 1 I - Place litter containers that can be easily unloaded in strategic 
areas of the Governorate. The containers should be design for display of public 
education messages on waste management that allow the residents of the Governorate 
to relate to the waste management program 

Recommendation 12 - Enact regulations, if needed, that prohibit littering in all its 
various forms and enforce these rules. 

There are a number of recovery and reuse options available for integrated solid waste 
management in Alexandria. Solely fiom a solid waste management perspective, these 
options are aimed at reducing the amount of solid waste that will require final disposal. 
Many formal processing and reuse systems have failed throughout the world because they 
were not based on sound financial and economic principles that would assure their 
sustainability. To assure success, the formal processing and reuse technical options must 
be developed with a strong business sense as to their financial feasibility given the 
current and expected financial and regulatory conditions in the Governorate and in Egypt. 
Discussion of each as an available option follows: 

5.3.1 Recycling 

5.3.1.1 Finding 
Significant informal recycling occurs throughout the Governorate. While markets exist, 
this practice is likely to continue. This may not be detrimental to effective solid waste 
management in the Governorate except where there is waste spillage outside of collection 
containers when scavengers are searching for recoverable materials. Increased 
enforcement and education of informal recyclers will help to reduce the littering practices 
that influence the effectiveness of collection and street sweeping. 

In addition to informal recycling within the collection system, there is some informal 
recycling at the disposal site through the action of scavengers. Scavenging at disposal 
areas is a practice that is common to most disposal areas in developing countries. 
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Currently, the only formal materials recovery that occurs within the Governorate solid 
waste management system is that which results from mixed waste processing at the 
compost plants. Since the removal of non-compostible components is a major factor in 
composting mixed MSW, this practice should continue. It should also be part of any new 
compost plants built in the region in the future. 

5.3.1.2 Options 

An attempt should be made to incorporate the informal recyclers and disposal area 
scavengers into the formal system. This could be accomplished through the utilization of 
a licensing structure for street scavengers. This would be aimed at controlling their 
littering behavior through the potential of a loss of license or an imposition of fines. In 
addition to this enforcement approach, proactive support of a controlled program could 
be provided by enhancing the means of brokering or selling the materials recovered from 
the waste stream. A database of recyclable material markets should be developed and 
assistance provided to enhance sale opportunities. 

Disposal site scavenging should also be addressed. In some areas, scavenging has been 
controlled by providing enforcement of rules and regulations or by offering amenities in 
exchange for better practices. For example, Durban Solid Waste in Durban, South Africa 
controls scavenger operations by limiting them to specific periods of time when 
mechanized equipment is used to assist in spreading out waste for scavenger access. In 
other areas, health and safety equipment such as gloves are made available to scavengers 
as a means for gaining their cooperation in effective disposal operations. 

A future opportunity may be available to incorporate informal scavengers into the formal 
solid waste management system if transfer stations are constructed to serve a new 
disposal area. Transfer station design could incorporate a sorting area for scavengers. 
Consideration could be given to the use of a mechanical (moving belt) or manual access 
prior to transfer. Scavengers could be given the right to work at a transfer station 
scavenging access location without being a transfer station employee. 

In some areas of the world, mechanized plants have been constructed to remove 
recoverable components from the mixed solid waste stream. However, these have not 
usually been successful. The high cost (capital, operations and maintenance) of such 
facilities may not be supported by the value of materials recovered and the disposal costs 
that are offset as a result of processing waste through these facilities. In the Governorate 
of Alexandria, the overall cost of disposal is low. This removes a significant financial 
incentive for development of high capital plants for diverting more waste away from 
disposal. While disposal costs are expected to go up in the future with the development of 
new landfill sites and the emergence of new EEAA solid waste management standards, 
the value of diversion will have to be determined once detailed costs are developed for a 
controlled dumping facility with sound operating standards. (A recycling system 
feasibility analysis is currently underway in the Gauteng Province of South Africa. This 
analysis, funded by the United States Trade Development Agency, is intended to examine 
the feasibility of developing a mechanized materials recovery facility in an area with 
many of the same solid waste management problems as those experienced in the 
Governorate. The results of this analysis which are expected to be available in the near 
future should assist the Governorate in determining the applicability of such an approach 
in the region.) 
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5.3.1.3 Recommendation 

Recommendation I 3 - The informal scavenging sector should be incorporated into 
the formal sector through a licensing system with appropriate fines for practices that 
reduce the efficiency of waste management operations. 

Recommendation 14 - A market inventory should be developed of all brokers and 
dealers that serve as markets for informal sector material recovery. The market 
inventory should include all production facilities within the Governorate that serve as 
markets for recycled materials. 

5.3.2 Cornposting 

5.3.2.1 Finding - Compost Plant Output Quality 

Two of the compost plants (Abbis 1 and 2) were inspected in this evaluation. The 
evaluation team observed a number of operational issues at each plant. It did not appear 
that the biological processes necessary for quality compost production were properly 
controlled. The local members of the evaluation team reported that compost material is 
often shipped from the sites before completion of curing and maturation. One concern 
associated with this practice is the lack of control of the quality of compost sold to 
available markets. If the compost is not produced to a consistent and sufficient quality, 
problems may arise as to the perceived benefit of using such material on agricultural land 
in the Governorate. This may affect the future value of compost as well as the adequacy 
of markets to buy all of the compost generated at the existing plants and any other plants 
developed in the future. 

5.3.2.2 Options 
Each of the compost plants should be operated in a manner where output quality control 
is maintained. Although developed from a solid waste management perspective, facilities 
such as the Governorate's compost plants have to be operated with manufacturing 
principles where output quality control is given a high priority. The future value of 
compost from current and future plants will be determined by the perceived agricultural 
value of the material. Improper curing and maturation could lead to contamination 
problems at locations where the material is applied. This could affect the quantity of 
compost that can be sold and the revenue that can be derived from compost sales. Regular 
compost testing during curing and maturation should be undertaken as a regular operating 
procedure. 

Opportunities may exist for private sector operation of the compost facilities. The private 
sector would be expected to have more experience in producing products. This 
experience may be important in assuring the quality control required for effective 
function and compost production. 

5.3.2.3 Recommendation 
Recommendation 15 - The Governorate should continue its emphasis on developing 
compost production plants for mixed and source-separated solid waste. The 
Governorate should continue work with donor agencies such as JICA to secure 
additional compost plant similar to Abbis 2. 
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Recommendation I 6 - A compost production standard should be established for all 
composting plants within the Governorate and all plants should be required to meet the 
compost production standard 

Recommendation 17 - A detailed marketing analysis should be completed to 
determine the full extent of markets available for mixed or source separated solid waste 
compost in the Governorate. 

Recommendation 18 - The effect of marketing processed solid waste prior to full 
curing and maturation into effective compost should be evaluated to determine if this 
practice should continue. This evaluation should determine the effect of this practice 
on agricultural function as well as any environmental effects that may result. 

Recommendation 19 - A detailed analysis of the Montazalr compost plant after 
commencement of commercial operations should be undertaken to see if this plant can 
serve as a lower cost option for compost plant development in tlze Governorate. This 
analysis should review tlze performance and long-term operability of all components of 
the compost production system. 

5.3.3 Waste to Energy 

5.3.3.1 Finding 

It is the evaluation team's understanding that a proposal has been received by the 
Governorate of Alexandria to build a waste-to-energy facility in the region. Any such 
proposals should be evaluated closely to determine that the proposed project is financially 
and technically feasible for the area. General information concerning the applicability of 
such systems as sound practice is presented in Annex 1. 

5.3.3.2 Options 

The high capital costs of such systems (up to $100,000 US per 1 ton/day of installed 
capacity) in industrialized countries has not made them an appropriate technology for 
many developing or transitional countries. Even without the specialized equipment 
required to meet strict air pollution prevention standards that exist in most industrialized 
countries, the cost of such a facility to serve the Governorate can be quite high. In 
addition, the operation of such a facility will require a qualified staff and high 
maintenance and operations standards. This will have an impact on the operating costs of 
the facility. As shown in Annex 1, for sustainable economic performance of a waste to 
energy facility, a balance is required between the costs and revenues derived through its 
operation. If a waste-to-energy facility is proposed, a private company developing such a 
project, more than likely, will require a fee paid by the Governorate for solid waste 
disposal. This in combination with the energy revenues derived from selling electricity 
must provide the balance for total costs of the facility. In evaluating a proposal for waste- 
to-energy facility development, a number of issues will need to be evaluated including: 

1. Waste Supply and Composition - The high organic and moisture content of the 
typical solid waste found in the Governorate will affect the combustion design of any 
incineration facility. The high organic and resulting moisture content may influence 
operational costs by requiring more supplemental fuel because of an inability to 
maintain auto-combustion conditions. 
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2. Energy Sales - The value and availability of energy in the Governorate will 
determine the price paid by the local electrical utility for electricity derived from a 
waste-to-energy facility. The facility developers will need to develop a contract with 
the local utility for the sale of electricity. 

3. Environmental - In most industrialized countries, stringent laws have been passed 
for control of air emissions and ash residue material from solid waste incinerators. 
This has resulted from concerns about the health effects of exposure to air emissions 
and incinerator ash. In the United States, most incinerators of a size that would be 
required to incinerate all of the Governorate's MSW stream have had to upgrade their 
air pollution control equipment to meet stringent standards. Similar air emission 
standards do not currently exist in Egypt but may be under development through 
EEAA's development of solid waste management standards for various solid waste 
management practices. Irrespective of whether Egypt currently has regulations that 
are consistent with those in the United States and the EU, some consideration must be 
given to the effect of air emissions from incineration so that a reasonable standard 
can be met in development of such a facility. 

5.3.3.3 Recommendation 
Recommendation 20 -Any proposal received for development of a waste-to- energy 
facility in Alexandria should be closely evaluated to determine its environmental impact 
and cost effectiveness. In reviewing such proposals, the Governorate should use advisers 
experienced in the development of such facilities to review all aspects of the proposal. 

5.4.1 Abbis Disposal Area 

5.4.1 .I Finding 

The Abbis disposal area has an overall configuration (3000 meters long by 60 meters 
wide) that makes it very difficult to control all activities at the disposal area. During a 
recent visit to the landfill, the evaluation team observed that collection trucks delivering 
solid waste to the landfill had to traverse the considerable length of the disposal area to 
reach the operating work face. This is caused by the unique configuration of landfill 
resulting from the proximity of Lake Maryut and the major drainage channel that abut the 
disposal area. 

During our inspection of the disposal area, it was observed that random dumping had 
occurred along the access road leading to operating work face. In some cases, 
accumulated waste was set on fire and scavenger activities were observed along a full- 
length of the access road. Because of the distance that must be traveled to reach the work 
face, it is impossible for landfill personnel to effectively monitor and control all activities 
along the length of the access road. Without such control, random dumping will continue. 

It has been reported (Kreiger, 1998), that the condition of the access to the disposal area 
work face is a significant contributor to the downtime experienced with collection 
vehicles. The difficulty in traversing solid waste accumulations to reach the work face 
contributes to wear and tear on equipment. This is particularly crucial when older 
equipment is used beyond its effective service life. 
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In most industrialized nations with developed landfill standards, disposal sites must be 
constructed with proper offset distances from natural features such as bodies of water as 
well as from other features such as airports, residential areas, etc. The use of any such 
standards in siting landfills in Alexandria at the time that the Abbis disposal area was put 
into service would have precluded its development. The proximity of either the drainage 
channel or Lake Maryut would have eliminated the site from consideration. While no 
physical environmental evaluations were performed during this analysis, it is reasonable 
to assume that the Abbis disposal is contributing to the pollution of both bodies of water. 

5.4.1.2 Options 
There are two basic options available in regards the Abbis disposal site. The first is to 
continue its operation with an attempt to improve standards of operation that will 
minimize potential environmental effects and health effects for operators and scavengers 
who regularly work at the landfill. However, improved operating conditions will 
undoubtedly lead to increase costs of operation. For example, sound practice in landfill 
operations requires the application of daily or periodic cover to isolate the solid waste 
placed in the landfill. 

The second option for action relating to the Abbis disposal area is to develop a new 
landfill site with a configuration and physical conditions that are more adaptable to 
effective control and mitigation of potential environmental and health effects. Options 
available for the location of a new landfill are presented in the following section of this 
report. 

5.4.1.3 Recommendation 
Recommendation 21 - The Governorate should develop an engineered plan for 
operation of the Abbis disposal area until siting of a new landfl  in tlze Governorate. 
This plan should include the determination offinalfiIl grades for site closure and tlze 
development of a transitional access road allowing effective access to the work face by 
delivery vehicles. 

Recommendation 22 - The Governorate should incorporate interim operational 
procedures at the current disposal sites consistent with the engineered plan developed 
through Recommendation 21. 

Recommendation 23 - Tile Governorate shouldprovide support to NGOs for basic 
healtiz and safety training for all disposal site public personnel and regular scavengers. 

5.4.2 Future Disposal Areas 

5.4.2.1 Finding 
Because of the physical characteristics and limited remaining capacity of the Abbis 
disposal area, the Governorate has been attempting to identify a new disposal site for 
future use. A number of sites have been suggested which are considerably further from 
the urban center of the Governorate than the current facility. Based on the physical 
characteristics of the principal disposal area at Abbis, the Governorate should develop the 
new landfill site as soon as possible. 

Currently, EEAA is considering new solid waste management standards including 
"standards for landfill development and operation. If EEAA bases new standards on 
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similar standards that exist in industrialized countries, they will have an impact on the 
selection process for potential sites evaluated for development of a new landfill site. 

5.4.2.2 Options 
There is a common perception that open dumps are the least expensive method of 
disposal. However, this argument fails if the potential cost of the health and 
environmental effects is considered. Contaminants from landfills can pollute groundwater 
and surface water bodies. Fires at dumps can emit air pollution that impact people living 
near or working at the dump. Animals that are allowed to graze at disposal areas can pass 
on diseases associated with components of solid waste. 

A sanitary landfill must meet three basic criteria to be considered sound practice, 
including: 

Effective siting - A landfill must be properly located where environmental 
problems can be minimized and controlled. At a minimum, a landfill site should be 
readily accessible and not too far fiom the source of the solid waste. If possible, a 
landfill site should be isolated fiom areas where people live or work. 

Proper hydrogeological conditions - In industrialized countries, landfills are 
often developed with impermeable liners to contain and collect leachate flowing from 
the solid waste. At a minimum, a landfill should be built on a site with impermeable 
or semi-permeable soils to contain or partially treat leachate as it flows from the site. 
A process called natural attenuation in soils can be effective in retaining or altering 
pollution components as leachate flows through the soil. While this process is 
relatively effective for some components of leachate, it is not effective for retention 
of organic pollutants that are extremely mobile in subsurface groundwater flow. Soil 
attenuation properties diminish after pollutants reach the groundwater. As a result, a 
landfill should not be constructed, if practical, on soils with extremely high water 
tables or soils that have a high level of permeability. 

Effective control - Landfill design and operation must occur in a controlled 
manner if a landfill is to be environmentally sound. Elements that must be 
developed for control include: 

w Design - At a minimum, a formal design should be prepared showing the 
intended configuration of the landfill and the proposed pattern of filling. The 
formal design should include all features (surface drainage control, grading, 
access roads, etc.) required to control the operation and development of the 
site. The landfill design should also include the plan to eventually close the site 
once it has reached its disposal capacity. 

Operation - The placement of waste at the landfill should be closely 
controlled to minimize operating costs and exposure of the solid waste to 
vectors (insects, etc.) Landfill operators should place waste in layers and 
compact it to minimize the volume used. It is common practice in 
contemporary landfills to cover the solid waste daily to isolate waste from 
vectors and minimize the potential for fires. 

Landfill Siting - The proper siting of a new landfill is very important in determining the 
success of solid waste management programs. While the tendency is to try to locate 
landfills in isolated areas where there are few people living, there are other factors that 
are also important. For example, an isolated site can increase the time and cost required 
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to transport solid waste from collection points to the disposal location. This can have a 
major impact on effectiveness of collection systems since collection vehicles may need to 
take more time going to and from disposal sites and less time actually collecting solid 
waste. In situations where an increase in travel time are unavoidable, transfer stations are 
often built to minimize the time and cost of waste transport. 

If a search for a new landfill site is commenced, a systematic process for the review of 
location options may be justified. The evaluation team recommends the following steps 
for such a process. 

1. Estimation of disposal needs - The new landfill site should have sufficient 
capacity to serve the needs of the area for a reasonable period. During design, the air 
space capacity of potential new landfill sites is determined. A candidate site should 
have a minimum of 7 to 10 years of disposal capacity to be viable. If possible, 
vertical expansion should be considered for increased future capacity. 

2. Establishment of siting criteria - Siting criteria can consist of both generic 
criteria that are appropriate for any landfill application and location-specific criteria 
determined by unique conditions in the area of evaluation. Criteria should be 
established before the selection of candidate sites to act as a screening mechanism for 
appropriate sites. While the expediency of considering land owned or readily 
available to the Governorate is important, the process should consider other 
environmental and transportation criteria as well. For evaluation of candidate sites, a 
numerical ranking system should be developed based on the priority given to the 
selected siting criteria. This numerical ranking system can be used in ranking the 
sites and aiding in the final selection process. 

3. Selection of a number of candidate sites - Based on the criteria selected for 
site selection, a preliminary evaluation should identi@ three or more sites. Obviously, 
these should be sites that are believed, to be available for landfill development and 
available for preliminary field investigation of the physical conditions associated 
with the sites. Preliminary screening for site selection should include considerations 
such as the proximity to residential areas and other land uses that may not be 
compatible with a new landfill. 

4. Preliminary engineering/financiaI review of all sites - Selected sites must be 
investigated and ranked based on the selected siting criteria. Some field investigation 
may be required depending on the availability of sufficient information to address the 
siting criteria for each site. An example of field investigation data are test pits or soil 
borings to determine subsurface conditions and hydrogeology. The preliminary 
review will include an initial estimate of the cost of developing the site for disposal 
based on reasonable design standards. 

5. Selection of preferred site - All data for each of the candidate sites should then 
be evaluated and a preferred site selected for procurement, if required, and 
development. The Governorate will make the final decision concerning the preferred 
site. 

6. Completion of Preliminary Design and Environmental impact Analysis - 
Once a final site is selected, preliminary design and an environmental impact analysis 
is necessary to determine the final design (air space capacity, configuration, etc.) and 
environmental (depth to groundwater, etc.) characteristics of the site. This 
information will be used to solicit any approvals required for construction of the 
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landfill. The amount of information required for any national approvals of a new 
disposal will be a function of the standards developed by EEAA and established as 
applicable regulations. 

Regulatory Approvals - EEAA is currently developing solid waste disposal 
standards for Egypt. These will likely include a development review and approval 
process to be followed. Whether this is required is a function of the timing of the 
development of the EEAA standards and the pace of selecting a disposal site for 
Alexandria. It is the evaluation team's understanding that EEAA is considering 
standards that are consistent with landfill requirements in the United States and the 
EU. Such standards may influence the selection criteria developed for review of 
candidate sites. 

8. Final Design - Once the Governorate has procured a site (if necessary) and all 
approvals are secured, final design can begin to provide construction quality plans 
and specifications. Final design should also include closure plans that define the final 
grades and features that are to be installed in closing the site. These are important in 
operations since they provide target grades by which to control operations. During 
final design, The Governorate should develop a detailed landfill operations plan 
providing all procedures for operating, maintaining, and monitoring the performance 
of the site. 

9. Construction - Construction will normally include all required grading and 
earthwork as well as the construction of any features required for environmental 
management such as drainage channels to divert surface water fiom the active areas 
of the landfill. Construction will also include any onsite roads required for access to 
the disposal site. 

10. Operation - Once the construction of all required features of the new landfill is 
completed, operations can commence. A key parameter of operations is the control of 
waste placement and compaction. The aim of landfill work face operations is to keep 
the work face as compact as possible while achieving maximum waste compaction. 

5.4.2.3 Recommendation 

Recommendation 24 - The Governorate should commence a site search and 
process design for a transfer station to reduce the transport cost to deliver waste to a 
new disposal that may be located furfher away from the urban center of Alexandria 
than the existing facility in Abbis. 

5.5.1 Findings 

The Governorate's operating budget for solid waste has been relatively constant for the 
past four years. For Fiscal Year 199711998, the budget was LE 18.30 million. 

A number of sources provide revenues for the budget. Some revenues are derived fiom 
fines and conciliation fees. However, these are not a secure and reliable source of 
operating funds. The major source (56 percent) is a fund transfer from the national 
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government. Another important source (28 percent) is the two percent Cleansing Tax. 
Even though it is an important source of revenue, it also is clearly inadequate to meet the 
operating needs of waste management operations, which does not include the capital 
budget. 

In order for the waste management system to develop a reliable and sustainable 
operation, attention needs to be devoted to the development of sufficient revenue locally 
to support the program. 

The cost to manage solid waste in urban Alexandria is about LE 25.90 per metric ton. On 
a per capita basis, the cost of the existing service is about LE 5.40 per year, or LE 0.45 
per month. For a family of five, the monthly cost of service is about LE 2.25. While no 
area in Alexandria receives an average service, it is much better or much worse. The 
above does place the cost of service into perspective. 

The major (almost 87 percent) cost of the waste management operation is wages. 

Major capital purchases are funded by the national government, which also must approve 
all requests to acquire equipment such as collection trucks. Recent capital budget requests 
and approvals were unavailable. 

5.5.2 Options 

Local sources of fbnding dedicated to waste management can be derived from several 
sources. The three basic options are: 1) cleansingtbuilding tax, 2) user charges and 3) 
taxes. 

As mentioned above, the existing 2 percent cleansing tax covers only 28 percent of the 
cost of the existing operating budget. Increasing the tax to almost 7.2 percent would raise 
all the funds in the current budget from local sources. Additional tax may be necessary to 
pay for capital improvements to the existing operation and future developments (new 
disposal facility, transfer station). The administrative structure for collecting this tax is in- 
place, and is probably the easiest means of generating money for waste management 
services from those who receive the service. 

A user charge should reflect the cost of the service received. For Alexandria, under the 
existing situation, the service level varies by area roughly based on average income level. 
This should change as the Governorate provides a suitable level of collection service in 
lower income areas. In any event, a charge can vary by area of the city relative to 
variations in the service provided. 

In order to assure that residents and businesses pay a user fee, two approaches may be 
considered. One approach is for the Governorate to require that all residents or businesses 
have an agreement for waste management service. This agreement may be based on the 
number of people living in a flat, or the type and size of a business. Waste generation and 
density will vary by type of business. Restaurants generally produce a denser waste 
stream than retail stores. Residents and businesses could be charged for waste 
management services on the same basis as other utilities. 

Another approach that might be suitable to Alexandria is to charge building owners for 
waste services based on the number of flats andor businesses on their property. The 
building owner would have to recover the charge from tenants as a pass-through cost 
rather than an increase in rent. One potential advantage of this approach, if it is suitable to 
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Alexandria, is that (from an administrative perspective) there would be fewer customers 
to be charged. 

In either case, a program to invoice and collect revenue would need to be established. 
The program would need to be able to monitor payments, and provide for penalties for 
late or non-payment of charges. 

With either of the above approaches, participation would be mandatory rather than the 
voluntary systems attempted to date. A mandatory approach is justified as everyone 
benefits from the reduced public health risks and environmental impacts of a proper solid 
waste management system. This is particularly important in a large urban area such as 
Alexandria. 

An alternate to user charges (if a decision is reached that a mandatory program is 
unworkable in Alexandria) is an excise tax devoted to waste management. As an excise 
tax, the revenue generated would be devoted exclusively to funding waste management 
services. The tax would be equitable since it would be imposed on goods and services 
sold. This is justified since solid waste is a by-product of the consumption of these items. 
Sometimes referred to as a product disposal charge, these taxes have been used to fund 
waste management programs. One program common at the state-level, since the early 
1980s, in the USA is on tires. The money derived from the tax is used to cover the cost of 
disposal for used tires, which are diEcult to manage from a solid waste perspective 

5.5.3 Recommendation 

Recommendation 25 - A mandatory user charge should be levied on all waste 
generators, regardless as to whether the fee be imposed against residences and 
businesses or building owners. The charge could vary by area, depending on the level 
of service received, but all areas should receive a minimum acceptable level of service. 
In the event that this recommendation is unsuitable, the Governorate should consider 
imposing an excise on goods and services. This tax, sometimes referred to as a product 
disposal charge, would be devoted to funding waste management operations. 

5.6.1 Findings 

Local government (Govemorate and its Districts) ire the dominant provider of waste 
management services in all areas. The existing management system is providing 
inadequate solid waste service from the perspectives of public health, environment, and 
aesthetics. 

The existing public operations can be improved to provide a better service. Alternatively, 
the Governorate could contract with a private company to provide the operations service. 
The Governorate would need to retain responsibility to specify the level of service to be 
provided by a private contractor and to enforce this standard. 

An advantage to contracting with a private company is that the Govemorate would be in 
a position to enforce its standards with a contractor rather than with its own employees. 
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5.6.2 Options 

A common approach with privatization is to select a company through a public 
procurement process. The selected company would receive a contract with the 
Governorate for a designated period. In the case of collection, five years is a common 
term, as it allows the contractor to depreciate any equipment (collection 
containers/trucks) bought to support the contract 

Under a contract approach, the Governorate should retain responsibility for collecting 
revenues if a mandatory user charge is established. The contractor would be paid by the 
Governorate on a monthly basis for the service provided. Additional information on 
privatization is given in Annex E. 

5.6.3 Recommendation 

Recommendation 26 - Enterprise accounting should be developed for all 
components of the solid waste management system to determine the full and accurate 
cost of solid waste management in Alexandria. This will be important in determining 
the actual costs of public services in the program and in gauging the benefits ofprivate 
sector participation in any element of the program 

Recommendation 27 - The Governor should designate clear responsibility for all 
elements of the integrated solid waste management program This should include 
development of all required components and administration of the facilities and 
services within the program This responsibility should include the performance 
monitoring and administration of any private sector contractors involved in the 
Governorate solid waste management program 

Recommendation 28 - The Governorate should give careful consideration to 
procurement of a private contractor(s) to operate the various components of 
Alexandria's solid waste management program The Governorate would still need to 
set policy and standards of performance, monitor the contractor(s) performance, 
enforce standards and assess penalties for failure to perform 

5.7.1 Finding 

There are a number of existing national and local laws and regulation that affect solid 
waste management in Alexandria. Some of these are presented in Annex C. Currently, 
EEAA is developing solid waste management regulations that will have an impact on 
solid waste management practices in the Governorate. There may be no legal 
impediments to contracting with a private company to manage components of the solid 
waste management system. Recently, the Alexandria Governorate contracted with a 
private company to operate the City's International Park for 20 years. This may serve as 
precedence for future contracting of solid waste management services. 
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5.7.2 Options 

The Governorate of Alexandria should monitor closely the development of new national 
solid waste management regulation by EEAA. If possible, the Governorate should 
participate in any opportunity to provide input into these regulations. 

The Governorate must also be prepared to enforce existing regulation particularly as they 
relate to litter and the actions of the informal sector in the streets of the Governorate. 

5.7.3 Recommendation 

Recommendation 29 - The Governorate of Alexandria should support and take part, 
if possible, in the development of realistic national policies and standards for solid 
waste management in Egypt. The supportedpolicy reform should attempt to: 

Improve awareness of municipal solid waste problems throughout Egypt and 
increase the level of effort to solve them 

Develop comprehensive solid waste management regulations and standards for all 
components of an integrated solid waste management system including source 
reductioidcollection, recycling/reuse, and disposal. 

Strengthen national and local implementation and enforcement capabilities. 

Improve the potential to recover costs by removing policy, legal and regulatory 
barriers to such processes. 

Encourage private sector participation througiz improved access and economic 
incentives. 

5.8.1 Finding 

There are currently few programs aimed at increasing the awareness of the general 
population in the Governorate concerning source reduction as well as solid waste 
management in general. The awareness that individual waste producers can help to 
alleviate solid waste management problems through the reduction in the generation rate 
of waste and through their own individual practices in handling their solid waste should 
be increased. 

5.8.2 Options 

The public can contribute significantly to the solution of solid waste management 
problems in Alexandria. This can be accomplished through their concern about the 
amount of solid waste generated or through the way that they handle their waste after 
generation. Increased public awareness of solid waste management issues can help to 
support increased allocations of money to solve the problems. It can also increase their 
willingness to pay for direct services provided by private contractors. The Governorate 
should support education programs aimed at increasing public awareness of solid waste 
management issues. In the United States, the benefit of long term programs aimed at 
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educating students at an early age are now being realized as these students are entering 
adulthood and the work force. In some countries, NGOYs have developed programs aimed 
at public awareness on many environmental issues including solid waste management. 
The Governorate should provide some support to similar programs because of the 
benefits that will eventually be realized. 

It is important to note that successful public awareness programs are normally aimed at 
long-term improvement. They must be sustainable and constant so that eventual effects 
can take hold. In addition to educating people about the positive effects of good solid 
waste management practices, the programs should also make be aware of the negative 
ramifications (poor environmental conditions, health concerns, potential fines) of their 
actions if poor practices continue. 

5.8.3 Recommendation 
Recommendation 30 - The Governorate should develop a public awareness program 
consistent with other such programs that have been successful throughout the world. 
Support should be provided to environmental NGOs in Egypt such as the Friends of 
the Environment Association in Alexandria to play a critical role in raising public 
awareness on environmental issues. 
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IMPLEMENTATION PLAN 

The following are implementation work plans for development and enhancements of 
various elements of a solid waste management program to provide a reasonable level of 
service within the Govemorate of Alexandria. While the work plans focus on particular 
elements of the overall program, they intend to result in an integrated program. Final 
integration of the individual work plans will be demonstrated through the implementation 
schedule presented at the end of this section. 

Objective: To create a public/private representation task force for participation in the 
solid waste management planning and development process in the Govemorate. 

Defined Output: A working group providing advice and input into the planning and 
development of an effective integrated solid waste management system in the 
Governorate 

Procedures: 

1. The Governor should initiate an internal working group to develop a program to 
address the actions recommended in this report. The working group should include 
representatives from the following elements from the Governorate: 

The Governor or his representative, 

Local Assembly Chairman, 

a General Secretary of the Governorate, 

a Parliament and Shoura Council Members, and 

Heads of Governorate Departments involved in solid waste management, 
municipal planning, finance, legal, and other areas related to waste management. 

The Governor should also invite the Egyptian Environmental Affairs Agency 
(EEAA) to participate in this process. Alternatively, the Governorate should actively 
participate in EEAA efforts to develop regulations for waste management in Egypt. 

2. The Governor should appoint a Solid Waste Advisory Committee (SWAC) to advise 
the Governorate's working group. The SWAC should be composed of representatives 
of the following groups: 
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General business organizations (Chamber of Commerce, Businessmen's 
Association), 

Tourist business organizations, 

Academia (Alexandria University), 

Labor, 

Environmental organizations, 

Recyclers (zebaleen), 

Social action organizations, and 

General public. 

The SWAC should meet monthly to review program implementation and to provide 
input into the solid waste management planning and development process defined in 
the various work plans. 

3. The planning effort with regard to collection and street sweeping should focus on one 
district as part of a transition program. One of the first tasks of the working group and 
the SWAC should be to select a district as the lead jurisdiction in the transition 
program. 

4. As the work plans that follow are developed and implemented, the results should be 
evaluated and adjustments made. The program should then be implemented in the 
other districts in the Governorate. 

6.2.1 Container System (Recommendation 1) 

Objecfive: To assess the need for more widespread placement of the existing type of 
containers, and to consider a supplemental container system that would be placed in 
apartment buildings and businesses. 

Defined Oufput: A comprehensive assessment of the need to expand the existing 
container system and alternate container options. 

Procedures: 

1. A comprehensive assessment of the existing system will be undertaken because of 
Work Plan 6.3.2. 

2. A statistically significant survey should be undertaken of apartment buildings and 
businesses in selected neighborhoods to assess the available space for placement of a 
storage container. 

3.  Confirm the quantity of waste generated within apartment buildings and the potential 
for storage for more than one day. 

4. Analyze the logistics of collection from apartments and businesses, if building 
containers are found to be a viable option. 

,5. Analyze the costs for containers and waste collection, based on an efficient truck 
routing. 
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6.2.2 Medical Waste (Recommendation 2) 

Objective: Enactment of regulations at the Governorate or national level that require 
that infectious waste be managed separately from non-infectious waste, and that 
infectious waste is treated to sterilize prior to disposal. 

Defined Oufput: Regulations that require medical facilities (hospitals, clinics) to 
properly manage infectious waste, and performance standards for sterilization processes 
to avoid fbrther environmental or public health problems (e.g., poorly operated 
incinerators that emit pollutants that contain infectious pathogens). 

Procedures: 

1. Survey medical facilities in Alexandria to determine the internal procedures for 
management of infectious and non-infectious waste. 

2. Survey existing treatment facilities (incinerators) in Alexandria to measure their 
performance in terms of sterilizing the waste treated and environmental impacts (air 
emissions). 

3. Confirm the quantity of infectious waste generated in relation to the existing 
treatment capacity. 

4. Develop and enact regulations for proper management of infectious waste, including 
standards for treatment facilities. If this cannot be done at the Governorate level, 
work with EEAA and other agencies at the national level for enactment of 
appropriate regulations. 

6.3.1 Service Providers (Recommendation 3) 

Objective: To improve the effectiveness and eficiency of waste collection and street 
sweeping. Serious considerations to be given to having a private contractor provide this 
service. 

Defined Output: A procedure, either improved public operation or privatization, for 
more effective and efficient waste collection and street sweeping. 

Procedures: 

1. Review the trade-offs between public and private operation, and in particular the 
experience in waste management both in the region as well as in situations similar to 
Alexandria outside the region. Attention should also be given to the experience of 
cities in the United States and the European Union. 

2. Comparable cities in the region that have addressed their waste management 
operations should be identified, and selected members of the working group and the 
SWAC should visit these cities to learn about their program and lessons learned, 
particularly what they did right and activities they would avoid in retrospect. 

3. Perform additional activities outlined in Work Plan 6.7.3. 
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6.3.2 Collection Containers (Recommendations 4 and 5) 
Objective: Develop an inventory database of the collection containers to provide a 
management tool to assess the adequacy of container distribution throughout Alexandria, 
and add containers to the system, as needed. 

Defined Output: On-going database that allows for a quantitative basis for distribution 
and management of collection containers, and the addition of containers, as needed. 

Procedures: 

1. Complete a survey that identifies the location of all containers by size throughout the 
city. The survey protocol should establish means of tracking changes in the location 
of containers. A smaller survey in only the lead district, could be done as part of the 
transitional program. 

2. Establish and implement a procedure for assessing the number of residential and 
businesses served per container. This procedure should include a measure of the 
distance customers must travel to a container. This may be measured based on the 
distance between containers. Also obstacles (busy road) that might hinder customers 
from delivering waste to a container should be identified. Finally, the procedure 
should account for the existing and required frequency of emptying by a collection 
truck. 

3. A standard should be established for the longest distance a customer should have to 
walk to a container. 

4. The standard should be the basis for identification of the number and size of 
additional containers needed in Alexandria. 

5. Distribute additional containers as needed. 

6.3.3 Collection Vehicles (Recommendations 6, 7 and 8) 

Objecfive: Develop a database on collection that provides a management tool to assess 
operational productivity, and add trucks to the fleet, as needed. 

Defined Output: On-going database that allows for a quantitative basis for 
measurement of the productivity of collection operations, and the addition of trucks, as 
needed. 

Procedures: 

1. Develop a procedure for collection of operational data on an on-going basis. Section 
5.2.3.2 outlines the suggested data for the database. 

2. Establish and implement a procedure to measure the productivity of collection trucks 
and collection routes. This procedure should include a basis for adjusting operations 
to maximize the effectiveness and efficiency of collection operations. 

3. Productivity standards should be established to measure performance. The 
Governorate should periodically review these standards for modifications based on 
changing conditions in the future. 

4. A quantitative assessment of an optimized collection operation should be the basis 
for the acquisition of additional collection trucks. 
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5. Additional trucks should be procured on a competitive basis, and through a long-term 
agreement with one or two suppliers to avoid having trucks from a variety of 
manufacturers in the fleet. 

6.3.4 Collection Operations (Recommendation 9) 

Objective: Develop a database on collection productivity to monitor productivity based 
on shift and start times. 

Defined Output: On-going database that allows for a quantitative basis for 
measurement and management of the productivity based on shift and start times. 

Procedures: 

1. As part of the database developed in Section 6.3.3, information should be identified 
by shift to assess the effect each shift has on overall productivity. 

2. To the extent that there is an identification of a quantitative difference in productivity 
by shifi, the number of trucks per shift should be modified. In addition, changes in 
the starting times for a shift should be evaluated as a means to improve operational 
productivity. 

6.3.5 Staffing (Recommendation 10) 

Objective: To monitor staffmg by category and associated productivity. 

Defined Output: Quantitative basis for tracking employment by function (collection, 
composting) and by job category (driver, laborer), and associated productivity. 

Procedures: 

1. Data on the number of employees by function and job category should be included in 
the on-going database referenced in previous sections. 

2. Analysis should be undertaken periodically (quarterly) to assess employment needs. 
Additional employees should be added, if needed, or existing employees assigned to 
other activities if an excess of labor is identified. 

6.3.6 Street Sweeping (Recommendations 11 and 12) 
Objective: To reduce the amount of waste that becomes litter and thereby requires 
collection by the street sweeping crews. 

Defined Outputs: 1 )  A public awareness program to educate people about waste 
management issues, particularly litter and improper waste disposal, and 2) an 
enforcement program to penalize those that persist in inappropriate behavior. 

Procedures: 

1. Survey areas where litter is a concern to determine the cause - waste dropped on 
sidewalks/streets, waste dropped along the street rather than in a collection container, 
spillage around collection container, or material from an improperly covered truck. 
The focus should be on those areas affected primarily by the first cause. The second 
and third causes should be addressed by improving container distribution and waste 
collection. The final cause should be dealt with by regulations. 

2. In areas where dropped waste is the cause, litter containers should be positioned on a 
reasonable distribution to provide a place to put waste. The containers should be easy 
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to empty for collection crews and have a surface to display public awareness 
messages on waste management, particularly on anti-littering. 

3. The Governorate should, to the extent necessary, enact and enforce ordinances that 
prohibit littering and that include appropriate fines. Even though it may be difficult to 
enforce such a rule with individual littering, its primary use will be to increase public 
awareness of the negative aspects of littering. An ordinance against blown material 
from trucks will be easier to enforce and the fines should be sufficient to deter this 
source of litter. 

6.4.1 Recycling - Materials Markets (Recommendation 13) 

Objective: To develop a database on brokers, dealers, and users of secondary materials. 

Defined Output: An information program on recycling markets to be used to 
effectively sell materials recovered at the composting facilities. 

Procedures: 

1. Survey the secondary material markets in Alexandria to obtain data on materials 
handled, pricing, and related topics. 

2. Compile information as a resource on material markets for increasing the extent of 
recycling in the Governorate. 

6.4.2 Recycling - Informal Sector (Recommendation 14) 

Objective: To develop the means by which the practices of the informal sector in 
collecting waste from apartments and recovering recyclables during the collection 
process or at containers can be controlled. 

Defined Output: A coordinated program for enhancing the performance of the informal 
sector in recycling and transport of solid waste to collection points. 

Procedures: 

1. Complete an inventory of all purchasers of recyclable materials from informal 
participants in the Solid waste management system. 

2. The Governor will meet with available non-governmental organizations in the 
Alexandra area to determine their interest in serving as a coordinator of an outreach 
program to informal sector recycling groups or individuals. 

6.4.3 Composting - Facility Development (Recommendation 15) 
Objective: To pursue further development of facilities, as needed, for the com-posting 
of organic discards. 

Defined Output: Future composting facilities. 

Procedure: 

1. In conjunction with the work plan on market analyses (Section 6.4.4), develop a 
projection of the market for compost in the Alexandria region. 
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2. Plan for additional facilities, including process design, throughput, siting, and pro- 
forma operating budget. Process design should incorporate the review of the 
Montazah facility as defined in work plan 6.4.6. 

3. Pursue financing to hnd  facility capital costs. 

4. Construct and operate facilities to acceptable standards. 

6.4.4 Composting - Production Standard (Recommendation 16) 

Objective: For existing compost facilities to be operated as a production facility where a 
priority is given to producing a good end product (compost) while processing the 
maximum amount of solid waste. 

Defined Output: A detailed operating plan with output performance standards for 
compost quantity and quality 

Pro cedurex 

1. Prepare a detailed analysis of the performance of each compost facility. At a 
minimum, this analysis will evaluate staffing and operations and maintenance 
procedures. The analysis will also review all quality control practices in ensuring that 
compost sold for each facility is of acceptable quality. 

2. Develop detailed operations and maintenance plans for each facility addressing all 
issues necessary to assure optimum performance. 

3.  Establish a standard of performance for each compost facility that will allow 
monitoring of all functions at each of the facilities by the Governorate on a regular 
and routine basis. 

4. Review potential for composting of targeted waste streams (markets, restaurants) that 
should result in better quality compost from the perspective of physical and chemical 
contamination. Target waste streams that would need to be collected separately from 
other municipal wastes. 

6.4.5 Composting - Compost Markets (Recommendations 17 and 18) 

Objective: To determine the impact of compost use to date with an emphasis on the 
prevalent practice of selling compost prior to complete maturation and curing at the 
compost facilities. 

Defined Output: A market assessment to determine the full potential market for 
compost in the Governorate and to determine the potential impact of current compost 
production practices on existing and future compost markets. 

Procedures: 

1. Evaluate the current market for compost materials in the Governorate through a 
detailed assessment of available agricultural land and the need for compost in the 
region. 

2. Evaluate the historical compost sale from each compost facility to determine 
prevalent market locations. 

3. Select two or more historical compost market locations for evaluation of the existing 
compost impact on agricultural production. 
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6.4.6 Composting - Review of Montazah Facility (Recommendation 19) 

Objective: To determine the design performance and long-term operability of the 
Montazah compost facility. This facility was constructed for a capital cost that is 
approximately 111 0 of the capital cost of the JICA sponsored facility at Abbis 2. 

Defined Output: A technical assessment of the facility as a whole and of individual 
processing components. 

Procedures: 

1. Complete a detailed technical evaluation to determine the expected performance 
parameters for the Montazah compost facility and to determine the expected life of 
all components. At a minimum, the evaluation will include 

Throughput that can be effectively achieved under normal operation 

The expected life expectancy of individual processing components to deter-mine 
the long-term operability of the facility. 

Potential enhancements aimed at increasing throughput, system reliability and 
longevity. 

6.5.1 Disposal - ClosurelOperation Plans (Recommendations 20,21 and 22) 

Objective: To improve operation of the existing disposal sites and prepare for their 
closure 

Defined Output: An interim operations plan and closure plan for the existing disposal 
areas. 

Procedures: 

1. Develop a detailed interim operations plan for each disposal area. At a minimum, the 
interim operations plan will include workface procedures and health and safety 
procedures to minimize the hazards for operators, waste delivery personnel and 
scavengers. 

2. Provide training to disposal area staff on the requirements of the new operations plan 

3. Develop closure plans for each disposal area. At a minimum, the closure plans will 
include grading plans for final closure, final cover requirements and other procedures 
required to mitigate any environmental effects associated with the disposal areas. 

4. Prepare a detailed cost estimate for closure of each disposal area for financial 
planning associated with the closure process. 

6.5.2 Disposal - New Facility (Recommendation 23) 
Objective: To develop a new disposal area to serve the Governorate in the future. 

Defined Output: Construction and commencement of operations at a new disposal area 
to service the Governorate for at least 10 years. 
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Procedures: 

(Note: the following general work plan procedures are based on future landfill 
development on a site not yet defined. Some work tasks will not be required if a landfill 
site has already been defined by the Governorate.) 

1. Estimation of disposal needs - Determine disposal needs through the 
establishment of a disposal level of service as outlined in Work Plan 6.5.1. 

2. Establishment of siting criteria -With input from the solid waste management 
task force, establish location criteria for identification of potential sites for disposal 
development. The criteria will be consistent with any standards developed or 
proposed for development by EEAA. For evaluation of candidate sites, develop a 
numerical ranking system based on the priority given to the selected siting criteria by 
the solid waste task force. 

3. Selection of a number of candidate sites - Based on the criteria established 
for site selection, identify three or more sites for preliminary evaluation. Priority will 
be given to sites that the Governorate can readily dedicate for landfill development. 

4. Preliminary engineering review of all sites - Investigate selected sites and 
rank them based on the selected siting criteria and numerical ranking criteria. Field 
investigation required for preliminary engineering will depend on the availability of 
sufficient information to address the siting criteria for each site. 

5. Prelirninary financial review of all sites - The preliminary review of each site 
will include a preliminary estimate of the cost for developing the site for disposal 
based on reasonable design standards. The financial review shall include a review of 
the cost associated with transportation of the solid waste to the disposal area to 
determine the impact of the disposal site location on other elements of the integrated 
solid waste management system. 

6. Selection of preferred site - All data for each of the candidate sites will be 
evaluated and a preferred site selected for procurement and development. The final 
decision concerning the preferred site will be made by the Governor based on a 
recommendation by the solid waste task force. 

7. Completion of Preliminary Design and Environmental Impact Analysis - 
Once a final site is selected, develop a preliminary design and an environmental 
impact analysis to determine the final design (air space capacity, configuration) and 
environmental (depth to groundwater) characteristics of the site. 

8. Regulatory Approvals - Depending on the status of any new national regulations 
for landfill development the Governorate will solicit any approvals required for 
designation and construction of the new landfill. The amount of information required 
for any national approvals of a new disposal area will be a function of the standards 
developed by EEAA and established as applicable rules governing landfill 
development in Egypt. 

9. Final Design - Once a site has been procured and approved, develop a final design 
to provide construction quality plans and specifications. Final design will include 
closure plans that show the final grades and features to be installed in closing the site. 
During final design, a detailed landfill operations plan will be developed defining all 
procedures to be used in operating, maintaining, and monitoring the performance of 
the site. 
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10. Construction - Construction will normally include all required grading and 
earthwork as well as the construction of any features required for environmental 
management such as drainage channels to divert surface water from the active areas 
of the landfill. Construction will also include any onsite roads required for access to 
the disposal site. 

11. Operation - Once all required features of the new landfill have been constructed 
and operators have been trained as to required procedures, operations will commence. 

6.5.3 Disposal - New Transfer Station (Recommendation 24) 

Objective: Development of a new landfill site further away from the Alexandria urban 
area may require the development of one or more transfer stations so as to minimize the 
cost of solid waste transport. 

Defined Output: Construction of a central transfer station or district-based transfer 
facilities for hauling collected solid waste to a new disposal site. 

Procedures: 

1. Once candidate landfill sites have been identified, evaluate the time required for 
direct haul of solid waste to the landfill sites for each site. 

2. Identify and define the costs associated with various transportation schemes for input 
into the landfill selection process. This will include the consideration of alternative 
transfer station and transfer vehicle designs. 

3.  If transfer is determined to be the best option for waste transport to the selected 
landfill site, evaluate alternative transfer station sites. An initial priority in evaluation 
will be given to facilities currently within the Governorate's solid waste management 
system including, the current disposal site at Abbis and the compost plant locations. 

4. Select the transfer station site(s) at the same time that a disposal area site is selected 
for development. 

5. Based on the travel conditions between the transfer station and the selected disposal 
location, Complete a preliminary design of the transfer station. Design will include 
all civil and mechanical engineering infrastructure for the station as well as transport 
technical requirements (trucks, containers) 

6. If required by any new EEAA regulations, Solicit approval of the transfer station(s) 
design. 

7. Complete final transfer station design and commence construction so that the station 
is available for service at the same time that the Governorate brings the new landfill 
site into service. 

6.6.1 User ChargeIProduct Disposal Charge Tax (Recommendation 25) 
Objective: To determine the means by which the Governorate of Alexandria solid waste 
management system can shift to a self-sustaining means of revenue generation. Particular 
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emphasis will be placed on the establishment of a user-fee based system to pay for solid 
waste management services. An alternate approach is a product disposal charge tax. 

Defined Output: Definition of financial resources required to develop and sustain all 
improvements to the Governorate's solid waste management program. 

Procedures: 

1. Based on the inventory of solid waste management assets required to achieve the 
defined levels service, determine the cost of purchasing all assets required for an 
effective level of service. 

2. Evaluate user fee options to determine which might be politically and legally 
achieved in Alexandria. 

3. If a user fee system is found to be unworkable, investigate a product disposal charge 
tax for its applicability in the Governorate of Alexandria. 

6.7.1 Full Cost Accounting (Recommendation 26) 

Objective: To determine the actual and full (direct and indirect) costs of solid waste 
management services broken down by district and practice (collection, compost, 
disposal). The secondary objective of this effort is to determine the cost of a new level of 
service based on enhancement of the public system. The full cost accounting analysis is 
also important in determining potentially offset costs through private sector participation 
in any component of the Governorate solid waste management system. 

Defined Output: Accurate budget and expenditure information of all costs associated 
with solid waste management as a whole and broken down by district and by service 
sector (collection, processing, disposal) 

Procedures: 

1. Complete a detailed economic analysis showing all direct and indirect costs 
associated with the formal collection system as administered by the Cleansing 
Branch. At a minimum, this will include: 

All direct costs attributed to personnel, materials and equipment used in 
collection in each District. 

All indirect costs associated with services provided through interdepartmental 
services such as maintenance through the central maintenance facility 

2. Complete a detailed economic analysis for all anticipated costs associated with 
operation of the collection system in each District based on the enhanced level of 
service defined in previous Work Plans. 

3. Complete a detailed economic analysis of those specific elements of the solid waste 
management system that may be effectively privatized. At a minimum, this will 
include the formal collection system, compost plant operations, and disposal area 
operations 
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4. Complete a detailed economic analysis of all public costs that may be eliminated 
because of the provision of services by the private sector. 

5. Complete a detailed revenue analysis for all elements of the solid waste program 
where revenues are derived. At a minimum, this will include compost sales, 
recovered materials sales from the compost facilities. 

6.7.2 Integrated Waste Management System (Recommendation 27) 

Objectives: Comprehensive improvement of waste management operation taking into 
account of all elements the system. 

Defined Output: Well functioning system in which all the elements operate at a level 
that meets specified standards for public health and environmental protection. 

Procedures: 

1. Follow the activities outlined in the other Work Plans will result in a well-integrated 
waste management system. 

6.7.3 Privatization (Recommendation 28) 

Objective: An opportunity for measurable private contractor performance exists in that 
component of the formal collection system where waste is collected from street 
containers and transported to the compost plants or disposal facility. 

Defined Output: The establishment of private firm contracts for collection of solid 
waste in all Districts 

Procedures: 

1. Complete a privatization analysis for all elements of the solid waste management 
system that have potential for private sector participation. At a minimum, this will 
include following solid waste management system components: 

The formal collection system (from point of container collection to delivery of 
solid waste to the disposal site (or transfer station developed to serve disposal 
areas remote from the urban area of Alexandria. 

Existing compost plant operations 

Development of new compost facilities 

Existing and new disposal area operations 

2. Base the privatization analysis on the detailed full cost accounting analysis 
accomplished in Work Plan 6.7.1 to determine potential savings associated with 
privatization. 

3. With input from the solid waste task force, select the first district for collection 
privatization. This first District to be selected by the Governor will serve as the 
transitional program for evolving private sector participation in solid waste 
collection. 

4. Collection - Develop terms of reference and performance standards for privatization 
of collection in the first District. (A sample contract and contractor procurement 
process are presented in Annex E and F, respectively.) 
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5. Based on the developed terms of reference, develop a request for proposals (RFP) for 
initial privatization of the first District. This RFP must attempt to create an impartial 
basis for contractor selection. The RFP should include a draft contract with terms of 
reference and performance standards that are required by the Governorate and 
expected to be acceptable by private sector contractors in forming the required 
contractual relationship between the Governorate and a private firm. 

6.8.1 Egyptian Waste Management Regulations (Recommendation 29) 

Objectives: To monitor and provide input into the waste management policy to be 
developed by EEAA. 

Defined Output: Provision of guidance on waste management that results in sound 
policy on the national level. 

Procedures: 

1. Participate in the EEAA policy making process through direct participation in an 
advisory group, which EEAA should strongly be encouraged to form if it is not 
planning to do. 

2. Provide input and comments on the policy making process to be undertaken by 
EEAA. This should come from the Governorate's working group as well as its 
SWAC (see Work Plan 6.1). The Governorate of Alexandria will have an important 
role to play because of the activities in carrying out these Work Plans. 

6.9.1 Public Awareness Program (Recommendation 30) 

Objectives: To increase the public's awareness and understanding of waste 
management issues and their role in addressing them. 

Defined Output: An informed citizenry that supports and participates in a waste 
management program that meets the public health and environmental protection goals. 

Procedures: 

1. Select a team to develop an educational program that will promote sound waste 
management practices. 

2. Develop educational materials for different groups - adults and children. 

3.  Carry out the education program on a long-term basis. 

An integrated program implementation schedule is shown on the following pages. This 
implementation schedule is based on the assumption that suff~cient resources will be 
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available for the evaluation and implementation of all components of the Governorate 
solid waste management system. Within the implementation schedule, the component 
analyses occur primarily in the first four months of the schedule. The results of these 
evaluations may affect the schedule for subsequent activities. Additionally, some 
activities such as the privatization of some solid waste management components may 
occur concurrently in the period shown in the implementation schedule even though they 
may consist of independent activities dealing with separate contractors. 
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~. Governorate of Alexandria Solid Waste Management Program Implementation Schedule - 4 

~. 
..", .:, 
': .,\. . . WORK TASKS 
.t ..?, '. ' . .'; >.?. ,.: 

\ 6. , 
, . , a , . . '  

6.6 Improving Cost Recovery and Ensuring Financial Sustainability 

6.6.1 user ChargeIProduct Disposal Charge Tax 

1. Based on previous work tasks determine cost of required assets 

1999 

- 
2000 

2. Evaluate user chargelproduct disposal charge tax options 

3. Implement selected cost recovery option 

6.7 Strengthening Local Management and Involving the Private Sector 

J F M A M J J A S O N D J F M A M J J A S Q N q  

-- 

, . 

I 

6.7.1 Full Cost Accounting 

1. Prepare detailed economic analysis of all current practices 

2. Prepare economic analysis of practices that can be privatized 

3. Prepare detailed revenue analysis of all current practices 

6.7.2 Integrated Waste Management System 

1. Maintain integrated solid waste management perspective 

6.7.3 Privatization 

1. Complete privatization analysis of all practices 

2. Select services to be privatized 

3. Select transitional district for initial privatization effort 

4. Develop Terms of Reference for privatized services selected 

5. Complete contractor selection/negotiation process 

6.8 Establishing a Sound Policy, Legal and Regulatory Framework 

6.8.1 Egyptian Waste Management Regulations 

1. Actively participate in EEAA policy making process 

6.9 Raising Public Awareness and Increasing Public Involvement 

1. Select team to develop public awareness program I 

2. Develop public information materials 

3. Implement ongoing public infomlation program 
I 

I I 
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Sound Pradices in Solid Waste Management 

In evaluating current practices and technical options, the evaluation team worked to 
define sound practices that should be considered for the solid waste management 
conditions observed in Alexandria. There are a number of factors that must be evaluated 
to determine what are sound practices in solid waste management. In a general sense, the 
practice must be sustainable so that it can continue to exist beyond its initial 
implementation. There are many cases in developing countries where the availability of 
new equipment (such as waste collection vehicles) or the installation of new processing 
facilities (such as compost plants) do not fulfill expectations created at the time that the 
new systems are put into place. Insufficient institutional or financial capacity can lead to 
a situation where a new solid waste management asset cannot be operated, maintained or 
managed successfully. This is particularly the case in countries where donor-supplied 
equipment and facilities are put into place without the proper consideration of what it 
takes to keep the systems operable and eEcient for their full life expectancy. This is 
especially the case when a strong dependency is created on the donor process without 
establishing the ability to locally finance additional equipment and facilities to eventually 
replace the donor systems. 

As a result of the emerging perception that an institutional foundation has to exist to 
support the implementation of new systems and equipment, the evaluation team has 
analyzed the current solid waste management situation in Alexandria to define a 
beginning point for our recommendations of the technical options available to improve 
MSW management in the Governorate. The review of current practices has ranged from 
the MSW actions undertaken by residents to the final processing and disposal facilities 
managed by the Governorate. This definition of a comprehensive starting point is 
important for a number of reasons: 

1. Successful solid waste management requires an integrated view of all practices 
utilized in handling the MSW stream. Any process involved in the management of 
the MSW stream has an impact on other processes within the same system. For 
example, the level of formal or informal recycling of solid waste components can 
have a major impact on the feasibility or performance of incineration or compost 
plants. 

2. The work required to implement effective solid waste management in total is often 
daunting. A correct identification and definition of current practices and deficiencies 
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from a sound practice standpoint can help to design a development or enhancement 
process that begins to show progress soon after it has begun. As is often the case in 
dealing with complex issues such as solid waste management, progress fuels the 
ability to achieve further progress so that a resolution momentum is established 
ultimately leading to generally effective MSW management. 

3.  In many transitional countries, the "solid waste problem" is made up of many facets 
and cannot be solved without addressing root issues including the means of 
collection, processing and disposal. While the installation of a new tech-nology such 
as compost or incineration plant can be an important part of the ultimate MSW 
management system, it usually will not solve all of the problems that must be 
addressed in developing an effective overall program. 

Given the complexity of dealing with most MSW problems in transitional economies, 
there must be basic "drivers" that create implementation momentum for solving the 
overall problems. The social-need driver is clearly in place in Alexandria since it is 
generally accepted that there is a solid waste problem. However, for ultimate success, 
progress must be sustained through well-defined regulatory or economic drivers. Through 
a regulatory driver, enforceable laws and regulations must exist to maintain reasonable 
standards. This must be accompanied by the ability and willingness to enforce standards 
on both a national and local level. In industrialized countries, the economic driver has 
helped to develop many effective means of MSW management by providing lower costs 
than would be experienced in competing technologies. 

The evaluation team has evaluated the technical options available for solid waste 
management in Alexandria by placing each possible option to the test of fundamental 
questions important to establishing their sustainability. 

Is the practice technically feasible and appropriate for the needs of the area given the 
financial and human resources available? 

a Is the practice the most cost-effective option available? 

a What are the environmental benefits and cost of the practice when compared to the 
ramifications of the current practice? 

How will the proposed practice affect the social welfare of all people (formal and 
informal) currently involved in solid waste management in the Governorate? 

Can the practice or system be sustained given the existing institutional framework 
available in the area? If not, what institutional strengthening is required to maintain 
progress and sustain the sound practice? 

a Can the private sector play a role or take the lead in instituting or maintaining the 
practice? 

In seeking to evaluate solid waste management in Alexandria, the evaluation team has 
attempted to analyze the cultural, institutional and financial setting in which the 
recommended practice will be used. 

There is considerable worldwide experience available by which are sound practices of 
solid waste management can be defined. The existing solid waste management conditions 
in Alexandria are not unique. In many areas, effective collection is diff~cult to achieve in 
low-income areas because of physical constraints or the inability of residents of those 

.areas to pay for MSW services. In addition, a strong informal sector exists which 
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significantly influences solid waste management in the area. Unfortunately, the positive 
influence of the significant recycling and reuse that results from the actions of the 
informal sector is offset by the health and safety concerns that they are exposed to. In 
addition, there is generally less control over the action of the informal sector and it often 
contributes to the overall littering associated with the current MSW management system. 

The evaluation team clearly recognized that there are major differences in the manner in 
which solid waste is managed in industrial and developing/transitional countries. These 
differences account for the dissimilarity in the properties of the MSW stream at various 
points in the management cycle. Figure A.l on the following page presents a comparison 
of the typical waste generation cycle in industrial and developing/transitional countries. 

Our evaluation of MSW management conditions to define sound practices have involved 
the investigation of a number of factors including: 

a Development Factors 

Level of economic development including relative cost of resources (capital, labor, 
etc.) 

Level of technological development (availability of local equipment, etc.) 

m Level of human resource development in the MSW field (trained and competent 
technicians, managers, etc.) and in society in general (effective labor, etc.) 

m Natural and prevailing conditions 

m Physical conditions of collection areas including residences, container locations, 
access roads, etc.) 

Physical conditions of disposal areas such as topography, soil characteristics and the 
type and proximity of water bodies. 

a General climatic conditions that may influence system design features (temperature, 
rainfall, prevailing winds, etc.) 

w Specific environmental sensitivities of the region such as the extent of air pollution or 
the condition of water bodies near disposal areas, etc. 

w MSW and other waste characteristics including: composition, density, moisture 
content, combustibility, recyclable content, and the inclusion of hazardous or 
biomedical waste in the MSW stream. 

m City demographic and geographic characteristics such as size, population density, 
and infrastructure development, political jurisdictions, waste shed definitions 

Degree to which solid waste management decisions are constrained by political 
considerations and the nature of those constraints 

m Existence or effectiveness of regulatory laws and enforcement 

Policy initiatives that may exist or under development that will influence the 
development of an effective MSW management system 

w Social and cultural practices 

a Extent of informal non-sanctioned practices 
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Often times, a specific system or practice is recommended as the ultimate solution to a 
solid waste management problem. While such proposals may be practical in addressing a 
specific need that exists, there are examples across the world where high technology 
systems are installed that have minimal influence on the root issues of the problem. 
Because of this, the evaluation team is approaching its view of effective solid waste 
management in Alexandria from the prospective that a successful solid waste 
management system requires integration of all aspects of the problem as well as the 
integration of all potential solutions. 

ource Reduction 

ecycling (including Composting) 

Incineration and Energy Recovery 

Landfill 

HIERARCHY OF 
SOLID WASTE MANAGEMENT ALTERNATIVES 

In many industrialized countries, the term "Integrated Solid Waste Management7' has 
meant the use of inappropriate technologies and procedures in the various elements of 
effective solid waste management program aimed at defining the ultimate disposition of 

the solid waste stream. The schematic to the 
left shows how many countries view the 
preferred approaches to treating and disposing 
of MSW. Although not specifically shown in 
the classic hierarchy of solid waste 
management options, collection and transport 
play a major role in the overall effectiveness of 
an integrated solid waste management 
program. This is particularly the case in 
transitional countries where that MSW stream 
is subject to significant informal activity 
including recycling and composting. For that 
reason, collection and transport issues have 

been investigated to determine the effect on the perception of the solid waste program 
and to evaluate the effect that they will have on process and disposal options. 

For the sake of our evaluation the team views that integrated Solid waste management 
includes: 

Source Reduction - Through source reduction, the total amount of MSW solid 
waste requiring management is reduced through direct reuse of materials by the 
generators or by the alteration of packagingfpurchasing practices influencing the 
amount of solid waste generated. 

RecyclelReuse - After materials have entered the solid waste management stream, 
various components are separated for reuse or for development of new products. In 
many countries this is accomplished through 1) source separation where components 
of the waste stream are kept separate by the generator and collected independently or 
2) through separation after the mixed solid waste enters the solid waste stream. In 
many areas, the informal sector accomplishes this latter process. This level of solid 
waste management preference also includes composting on both a small and large 
scale. 

IncinerationMlaste-to-Energy - From a solid waste management perspective, 
this is considered a means of volume reduction before final disposal. In many 
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industrialized countries, the use of incineration in solid waste management has 
diminished greatly in recent years because of the concern about health effects 
associated with air emissions and residue management and overall cost of such 
systems when compared with other solid waste management alternatives. 

a Landfill Disposal - Environmentally sound disposal must be part of any effective 
solid waste management program. In most industrialized countries, this is the waste 
management process of last resort where all other elements of the integrated 
management approach focus at minimizing the quantity of MSW requiring disposal. 
There are no solid waste management techniques that will result in a complete 
elimination of the need for environmentally sound landfills. 

With the above in mind, the evaluation team has evaluated the availability of sound 
practices to address the various solid waste issues in Alexandria. The evaluation of 
sound practices in Alexandria will also be aimed at building on what works while 
enhancing the function of the private sector in providing the services and systems 
required in any effective solid waste management program. 

There are a number of source reduction processes generally considered sound practice. 
Logically, the proper starting point for addressing any solid waste management issues is 
the reduction of the amount of solid waste collected and disposed of. Generally, actions 
aimed at source reduction occur at both national and local levels. Some national efforts 
can include: 

1. Promotion of programs increasing environmental and, particularly solid waste 
management awareness. 

2. Promotion of sound packaging approaches aimed at reducing the amount of solid 
waste that remains after consumer use. 

3. The promotion of programs that enhance producer responsibility for post-consumer 
waste derived from their products. 

Local source reduction efforts can include: 

1. Promotion of local programs increasing public awareness of solid waste management 
issues. 

2. Political pressure on national efforts aimed at influencing packaging practices. 

3. Promotion and support of any program that diverts recyclable or reusable 
components from the waste stream before final disposal. 

Existing waste reduction practices in Alexandria are significantly different from those 
used in similarly sized cities in industrialized countries. The manner and extent of waste 
reduction strongly influences the solid waste management choices that are appropriate for 
Alexandria. This is particularly the case in considering high technology approaches such 

. as waste-to-energy systems. 
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Various formal and informal participants currently provide considerable waste reduction 
in Alexandria. As is the case on a broader perspective in countries with transitional 
economies, the level of repair and reuse, as well as the sale and gift of used goods will be 
found to a greater extent in low income rather than higher income areas. Generally this is 
driven by scarcity and frugal values associated with low income. The evaluation team 
expects that this general practice will continue until overall standards of living increase. 

So long as the informal and formal processes for eliminating non-organic fractions from 
the waste stream can be brought into control, a sound practice for cities in transitional 
countries is to emphasize the diversion of organic material from the waste stream to 
composting systems. Table 4.2 presents the typical Alexandrian municipal solid waste 
composition. The high percentage of the organic fraction provides the greatest 
opportunity for diversion from disposal facilities. However, the means by which this 
diversion occurs will be important in determining the quality of the compost derived. 

In defining sound practice for the Alexandrian MSW program, the evaluation team is 
proposing a general improvement of the current approach through enhancement of the 
informal and formal private sector's efforts. We do not currently support the 
incorporation of a formal waste reduction program through each district because: 

1. Most valuable recyclable materials are already diverted from the waste stream by 
waste generators or those coming contact with the waste stream near its source. 

2. Significant capacity building needs to occur if the public sector departments 
responsible for solid waste management take on the task of collection and marketing 
recyclables. 

Collection and transfer is that part of a solid waste management system that is most 
visible to the public in any city. It also accounts for a significant portion of the cost for 
MSW management. In industrialized countries, collection costs range from 60 to 70% of 
the total cost; while developing or transitional countries spend from 70 to 90% of their 
total cost of solid waste management. While the percentage of total cost allocation to 
collection is higher in transitional countries, this does not mean that a collection system is 
more eff~cient. Typically, the service is ineff~cient since workers are often unmotivated, 
untrained and insufficiently compensated. In addition, collection is often carried out 
using obsolete equipment that is not well maintained. Typically, the stature of the 
collection area determines the level of service where poor areas receive a lower level of 
service. The high percentage of cost allocation for collection in developing countries is 
also affected by the frequency of collection. In developing and transitional countries, 
collection of solid waste can occur frequently, in some cases daily. 

Composting solid waste for agriculture is an important solid waste management process 
in many countries. This is particularly true in some areas of the world where cornposting 
has been used for generations. Many successful small and medium-sized cornposting 
installations are functioning successfully in China and India. Unfortunately, there are also 
examples of many attempts at establishing composting in developing or transitional 

I l l  
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countries that have failed. This is particularly the case where large mixed waste compost 
plants have been constructed. Common reasons for such failures have included: 

Economic Failure - In some cases, there has been an inability to secure sufficient 
waste to process because of the competing costs of disposal alternatives. In Alexandria, 
the location where waste is transported is controlled by the government resulting in a 
generally assured waste supply to the compost plants. This is also driven by the concerns 
about the remaining capacity of the Abbis landfill. 

Compost plants have also failed because of an inability to market end-product compost. 
This is often a function of prevalent agricultural practices in the region where the 
compost is produced. These practices determine the external demand to use the material 
as a soil enhancer. Experience across the world has shown that compost marketing works 
best when: 

Available markets are near the source of production 

Compost producers are willing to transport it to the consumers 

Compost is priced below other commercially available soil conditioners or given 
away to the consumers. 

Technical Failure - Many of the worldwide composting failures have been due to 
technical issues. Technical failures can include: 

1. Failure of the mechanical pre-processing systems used to condition the solid waste 
for composting, 

2. Failure of the biological process as a result of not controlling the parameters 
(moisture content, CN ratio, etc.) required for effective compost production 

3.  Insufficient organic content to support the process. 

The compost systems that have generally been effective across the world are those that 
focus on the use of source-separated materials high in organic content. Examples of such 
materials include animal and vegetable waste. Generally, successful compost facilities in 
developing and transitional countries have the following features: 

The material processed must be compostable in order to produce a marketable 
product. 

a Mechanical pre-processing of mixed solid waste is difficult and, in most cases, has 
not been successful. 

Manual pre-processing has been successful in small to medium application for highly 
compostable waste streams. 

a Economic factors such as competing disposal costs, markets, and material recovery 
costs support the ongoing supply of compostable material to the compost facility. 

From a solid waste perspective, the primary benefit of incineration is the volume (up to 
90%) and weight (up to 70%) reduction of the incinerated solid waste. In the United 
States and the EU, this has been an important factor in developing such facilities because 
of the scarcity of landfill space that exists in many countries, particularly in the EU. In 
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areas where landfill space is scarce, the cost of disposal has usually been sufficiently high 
to support the high costs of contemporary waste-to-energy facilities. There are very few 
incineration facilities that have been build in the last 25 years that were not designed as 
energy recovery facilities. In addition to the benefit of deriving energy from the 
combustion process, a waste-to-energy facility allows combustion gases to be cooled (as 
the recovered energy is extracted from the combustion gases) so that the gases can be 
effectively treated by the extensive air pollution control systems required by law in most 
industrialized countries. In most countries where incinerators have been developed, 
increasing concern with air emissions has led to fewer and fewer such facilities being 
developed. 

There are a number of factors that must be considered in evaluating the potential of 
waste-to-energy facilities in developing or transitional countries. The high capital and 
operating costs associated with such facilities must be offset by the disposal fees that can 
be charged and the energy revenues that can be derived from the sale of electricity or 
process steam. Therefore, the prevailing cost of landfill disposal in any area and the cost 
of power are very important in determining the economic feasibility of waste-to-energy 
facilities. 

Some of the major factors that must be considered in determining the feasibility of 
constructing waste-to-energy facilities in developing or transitional countries include the 
following: 

Landfill costs are often low in developing and transitional countries. However, the 
increasing complexity of landfill operations may provide a sufficient incentive to 
seek to reduce the amount of solid waste that will ultimately require disposal. 

The cost of power may affect the feasibility of waste-to-energy facilities since it is 
not likely that these facilities will derive unit revenues from selling electricity that are 
significantly higher than the rate at which it is sold to consumers. 

MSW in developing and transitional countries usually has a higher level of organic 
waste with resulting higher moisture content. This may lead to a requirement that 
excessive supplementary fuel (oil or natural gas) is used to maintain the combustion 
process. In North American and European waste-to-energy facilities, the high content 
of combustible non-organic components allows the facilities to auto-combust (the 
ability to maintain combustion without the addition of supplementary fuels) the solid 
waste material burned. Increased use of supplementary fuel to burn high-organic 
waste increases the operational costs of such facilities. The solid waste composition 
and its variation must be closely evaluated to determine the feasibility of waste-to- 
energy facilities in Alexandria. 

Many of the formal and informal waste reduction efforts that currently occur in 
Alexandria will have an effect on the extent of combustibles in the MSW stream. In 
one case, the removal of combustible materials such as paper, cardboard, and plastic 
may reduce the caloric value of the solid waste while the removal of non- 
combustibles such as metal and glass will have the opposite effect. The effect of 
these programs will need to be evaluated closely to determine their effect. 

The operation of technically complex systems such as waste-to-energy facilities 
requires the services of highly specialized personnel who are properly trained to 
assure that the facilities are operated in an environmentally sound and cost effective 
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manner. Such personnel are not always readily available in dev-eloping or 
transitional countries. 

In most countries where incinerators with energy recovery were built, the private sector 
has taken a major role in developing these projects. A waste-to-energy facility must be 
operated as a conventional power plant with a focus on the production of derived energy 
rather than on the disposal of solid waste. In the case of successful waste-to-energy 
facilities, the solid waste is considered a fuel with properties that are not as homogeneous 
as those normally encountered in using conventional organic he l s  such as coal, oil or 
natural gas. 

Landfills are an indispensable part of any effective solid waste management system. This 
is the case no matter how effective solid waste recovery or processing is in an area. The 
most efficient waste reduction, compost or waste-to-energy processing will leave some 
residuals that must be disposed of in landfills. Current practices in developing and 
transitional countries have ranged from uncontrolled open dumps to secure landfills. 
Sound practice in developing and transitional countries may range from controlled dumps 
to sanitary landfills depending of the particular circumstances in each locale. Sound 
Practices for landfills include the following features: 

w Leachate management and environmental impact minimization 

a Gas management and risk management 

a Secure access and maintenance of gate records 

a Compaction and daily cover 

w Documented operating procedures, worker training and safety programs 

w Establishment and maintenance of good community relations 

Closure and post-closure planning. 

Each of these should be a factor in planning for a new landfill to serve the Governorate of 
Alexandria. 
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Existing Law and Regulations 

There are a number of existing laws, decrees and regulations that are relevant to solid 
waste management in the Governorate of Alexandria. This section provides a description 
of some of these. EEAA is developing regulations that directly address the practices used 
for solid waste management. Many of the following will provide the basis by which 
enforcement of reasonable standards can be imposed on waste generators and informal 
participants in solid waste management in the Governorate. 

Law No. 3811967 for the Public Cleanliness (amended by Law 3111976) 
Article I: The placement of garbage, dirt, residuals or dirty water at locations other than 
those identified by the Local Assembly is forbidden. 

Article 2: All residents in houses, owners and managers of public shops, facilities, 
amusements parks and other such facilities must keep all types of garbage, dirt and 
residuals in special containers and empty them according the specifications and 
conditions defined by the executive regulation of this law. 

If an entity does not have sufficient containers, the Local Assembly can provide these 
containers and collects the costs from the violator through administrative action. 

In case of the existence of special openings in the building to receive residuals or pipes to 
collect them in one or more room, these openings, pipes and collection rooms should be 
constructed as specified by the Local Assembly. 

All people with vacant lots (with or without fencing) must remove sand piles and 
garbage, and keep them clean. 

Article 3: The operations of collection, shipment and disposal of garbage, dirt and 
residuals should follow the conditions, specifications and situations defined by the 
executive regulation of this law. 

Article 6: People are not allowed to work in residuals collection, ... ........... without 
having the necessary license from the Local Assembly according to the conditions and 
rules issued by an Assembly decree. 

Article 8: The Local Assemblies may set a compulsory fee to be paid by residents, not 
exceeding 2% of the rental value. These collected fees are allocated for public cleanliness 
affairs. 

As each Local Assembly sets this fee, a cleanliness fund should be established to collect 
this fee and the compensations mentioned in the third paragraph of Article 9 in addition 
to the cleaning budget allocated at the Assembly budget. 
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Article 9 (amended many times, last one by Law 12911982): Without affecting any 
stronger punishment through any other law, any violator of the requirements of this law 
or its executing decrees shall be punished by a fine not more than 100 LE. 

The concerned administrative agency should advise the violator to remove the causes of 
violation within a period defined by the agency. Otherwise, the Agency may remove the 
violation and collect the cost from the violator. The agency is allowed to achieve 
agreements in cases of violations of the requirements for Articles 1 and 4. 

The public case against the violators can be cancelled, if they pay 10 LE within 24 hours 
from the time when a written violation report is generated and the violator is informed. 
The concerned authority is allowed to ask a judge to issue an order for closing the 
business of facility, which threw its residuals in front of it if it poses a clear danger to the 
public health. A judge can cancel such an order at any time based on an application of the 
violator before the statement issue. The closing order is cancelled if the violation is 
removed. 

Article I l a  (added by Law 3 1/1976): The concerned employees of the Local Units, who 
are assigned by a decree from the Minister of Justice after agreement with the Minister of 
Local Administration, have the Juridical Authority concerning the requirements of this 
law. 

Minister of Housing Decree No. 13411 968 Implementing Law 3811 967 

Section 1 : Definitions: 
Article I: In this law, garbage, dirt and residuals are meant to include all solid or liquid 
residuals wastes from individuals, housing buildings, non-housing buildings (such as 
governmental buildings, incorporations, companies, authorities, factories, shops of any 
kind, camps, animal houses, slaughterhouses, markets, public places, amusement parks 
and others). 

Article 3: Garbage collector is any individual not employed with the agency concerned 
with the cleansing operation who collect, transport or dispose garbage, dirt or residuals or 
any waste, solid or liquid, from the places mentioned in Article 1. 

Article 4: A Contractor is any natural individual or entity, assigned by the agency 
concerned with the cleansing operation to collect, transport the garbage from the places 
mentioned in Article 1 of this decree using his workers. 

Section 2: Collection, Transportation and Disposal of Garbage: 
Article 5: The agency concerned with public cleanliness can collect garbage, dirt and 
residuals from the places defined in Article 1 and transport them to the specified location 
for disposal. It can also contract all or part of these operations to one or more contractor 
according to the conditions, specifications and situations defined by the concerned Local 
Assembly. 

To do that, it can also: 

Specify locations for collection of dirt, garbage and residuals to be transported to 
disposal locations. However, if the agency does not specify such locations, the 

, residents of any buildings should deal with a contractor and store garbage and 
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residuals in specified containers and deliver them to a public or private garbage 
collector. 

a Place boxes and baskets at streets and squares and other places (Citizens are not 
allowed to threw garbage or residuals away in places other than the boxes and 
baskets placed for this purpose. 

Article 6: The containers used for storing garbage, dirt and residuals should be 
manufactured from metal or another functionally equivalent material. They must have no 
holes in order to prevent liquids and wastes leakage. They must also be provided with a 
tight cover and two handles. The capacity of containers must be suitable for the quantity 
of wastes. 

The agency concerned with cleanliness operations can define detailed specifications or 
models for the containers to be followed. These containers should be kept always clean 
and they should be washed after each use. All residents of a buildings and places listed in 
the first article must keep these containers inside their respective buildings or facilities 
and not place them outdoors unless at the time when solid waste will be collected by 
garbage collector or when they are dumped at the specified container or trucks locations. 

Article 7: The contractor may provide the means of garbage, dirt and residuals collection 
and transportation to disposal locations specified by the appropriate agency. This 
collection and transportation must comply with the conditions and specifications of this 
decree. 

Article 8: The contractor assigned to collecting, transporting and disposal of garbage and 
residuals is responsible for the garbage collectors working for him. The contractor is also 
responsible for the means of transportation used and for all aspects of their operation. 

Article 9: The concerned Local Assembly can define the maximum number of licenses 
given to contractors and garbage collectors for each region of a city. The Local Assembly 
can set up the rules that assure the continued effort by the contractors. Contractors or 
garbage collectors are not allowed to work in a region for which they are not licensed. 

Article 10: All precautions required to assure the health protection of garbage collector 
must be provided. To achieve this, garbage collectors must be provided with suitable 
protective clothes based on a specification set by the Local Assembly. 

Article 11: The Local Assembly can identify the times where the collection of solid 
waste is allowed based on the local conditions. 

Article 12: Garbage collectors must use a container made of a durable material with no 
holes to prevent the leakage during the collection of garbage from houses. This container 
should be in accordance with the detailed specifications set by the Local Assembly. 

Article 13: Solid waste may not be sorted in areas not specified for this purpose. Sorting 
is allowed at carts or trucks. 

Article 14: It is forbidden to transport solid waste by means not provided by the public 
cleansing agency or the contractor licensed for this work. These means of transportation 
must have the following conditions: 

a In good conditions and with sufficient capacity. 

a Does not contain holes or openings to allow liquids or residuals to leak. 

a Provided with tight cover. 
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Internally lined with galvanized tin or zinc or any equivalent material approved by 
the cleansing agency. A contractor must inform the Local Assembly of the garage or 
animal-house where the carts or trucks are parked. This notification must include the 
number and date of the garage or the animal-house license of establishment and 
operation. Such facilities must always be washed and disinfected according to the 
health standards. 

The transportation means should not be used for any other purposes and must not be 
parked or washed in areas not specified for this purpose. 

Article 15: The carts and trucks licensed to transport building materials, demolition 
residuals such as sand, gravel, dust or any other such material must be in good conditions 
and tightly covered, and must not allow the deposit of any portion of its load onto the 
streets. 

Article 16: If any solid waste is dropped during transportation, the contractor must 
clean it up and remove it immediately. 

Article 17: The following disposal conditions and specifications must be met: 

1. The disposal location must be in an easily accessible location. The distance between 
the disposal site and residential areas should not be less than 250 meters. 

2. The site should be surrounded by a fence made of suitable material and with a height 
not less than 1.8 meters. 

3.  The fence should be provided with a gate with reasonable dimensions to allow the 
trucks or garbage carts to enter. 

4. The site should be provided with a suitable water source to spray for dust control and 
to fight fires. 

5. The site should be provided with a sufficient number of bathroom and washing 
stations for worker cleaning. 

6. The solid waste should be placed in reasonable piles, sides slopes of 1:2 or less; or in 
excavations dug specifically for this purpose. The solid waste should be compacted 
and covered by a soil layer with a thickness not less than 15 centimeters. 

7. If it is desired to produce compost from solid waste, a suitable site must be assigned 
for sorting and removing glass, cans, rubber, stones and others materials. In case of 
using the dirty water and collected wastewater to be sprayed on the solid waste for 
this purpose, a suitable location must be prepared for this purpose. 

8. In case of the combustion of solid waste, a site should be provided with one or more 
furnaces with a capacity suitable for the amount of solid waste to be processed 
without allowing excessive kgitive emissions materials as result of burning to 
pollute ambient air. 

Law 411 994 for the Environment 

Section 2: Protecting the Air Environment from Pollution: 
Article 37: It is forbidden to dump, treat, or burn solid wastes unless it is in the areas 
specified for these purposes away from the residential, industrial and agricultural regions 
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and waterways. The executive regulations for this law define the specifications, 
conditions and the minimum distance between the specified areas and these regions. 

The Local Units, in agreement with EEAA, assign the sites for dumping, treatment, or 
burning solid waste according to the requirements of this article. 

Article 39: All entities and individuals involved in digging, building, demolition, or 
transporting of solid waste must take the precautions necessary for effective storage and 
safe transportation to prevent fugitive emissions and litter. 

Section 4: Punishments: 
Article 87: ... The punishment is the fine, which is not less than 1000 LE and not more 
than 20,000 LE for violating Articles no. 35, 37, . . . . . . . . . of this law. 

In case of repeated violation, the punishment is the fine and imprisonment mentioned in 
the previous articles. (Note: The only imprisonment punishment mentioned in previous 
articles is in Article 85. It is for a period not less than one year. 

Article 102: Without affecting Article 78 of this law, employees of EEAA and its 
branches in the Governorates, who are identified by the Minister of Justice with the 
agreement with the Minister concerned with Environment Affairs, will have the Juridical 
Authority to prove the violations of the requirements of this law and its implementing 
decrees. 

Article 103: Each citizen or association concerned with environment protection has the 
right to report on any violation of the requirements of this law. 

Prime-Minister Decree No. 33811995 promulgating the Executive 
Regulations for the Environment Law issued by Law 411994: 

Article 38: It is forbidden to dump, treat, or bum garbage and solid wastes; with 
exception of the infectious wastes resulted from the medical care in hospitals and health 
centers, unless it is in the areas specified for these purposes away from the residential, 
industrial and agricultural regions and waterways; according to the following 
specifications, requirements and minimum distance of these regions: 

1. It is forbidden to bum solid wastes mentioned in the first paragraph of this Article in 
residential or industrial regions. The burning should be made in special incinerators 
with the following characteristics: 

w Located at least 1,500 meter away from the nearest residential region. 

The capacity of the assigned incinerator(s) should be sufficient for burning the 
solid waste transferred to it within 24 hours. 

2. Only in emergency situations and during a transitional period not more than three 
years commencing from the date of publishing this executive regulation, it is allowed 
to burn solid waste in open areas according to the following conditions: 

w The site must have a license from EEAA and the Civic Defense and the burning 
will be under the supervision of the local administration authorities and Civic 
Defense. 
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w The location of burning must be at a distance not less than 1.5 kilometers from 
the residential and industrial locations and in a location with the prevailing winds 
away for the residential and industrial regions. 

The local authorities may assign a site to receive the solid waste after performing 
an study on the topography of the area, the amount of solid waste required to be 
disposed every 24 hours, and the site: 

a. Must be on a contour level lower than the surrounding area. 

b. Must have an area must be sufficient to store the expected solid waste and 
support other designated operations at the site such as sorting, etc. 

c. Must have a water source and appropriate equipment for emergency uses and 
for other necessary purposes. 

3. The infectious waste resulting from medical care at hospitals and health centers may 
be burned at the same site (the hospital) by incinerators specially designed for this 
purpose. It is allowed as necessary, with the approval of the concerned local 
authorities and EEAA, to transfer infectious waste to another hospital with an 
incinerator so long as the incinerator is capable of handling all infectious waste 
transferred to it. This transfer must be accomplished in tightly closed containers that 
do not allow airborne discharge of its content. These containers should be burned 
along with its content of infectious waste. 

4. In all cases, these incinerators should be provided with the technological means to 
prevent fly ash or gaseous emission above the allowed limits referenced in Appendix 
6 of this regulation. 

5. The Local Units, in agreement with EEAA, may define the sites for dumping, 
treatment, or burning the solid waste according to the requirements for this article. 

Article 39: Contractors for collecting solid waste should keep containers and garbage 
collection trucks clean. 

Also the garbage collection containers should be tightly covered, must not emit bad 
odors, not be a source for flies and other insects, and must not be an attraction point for 
street animals. The collection and transferring of its content of solid waste should be at a 
frequency suitable for the status at each area. The concerned administration at the local 
authorities will monitor the implementation of the requirements of this article. 

Section 4: Final Requirements: 

Article 65: Each citizen or association concerned with environment protection may 
contact the concerned administrative and judicial agencies in order to execute the 
requirements of the Environment Law and this regulation. The Ministry of Interior in 
coordination with EEAA shall establish a special police force for environment protection 
at the Ministry and its branches in the Governorates. The responsibilities of this special 
police force are 1) to execute the requirements of laws and decrees related to environment 
protection, 2) to receive complaints and reports related to this matter, and 3) to take the 
necessary legal actions. 
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Hazardous Waste in Law 411994 for the Environment and its Executive 
Regulations: 

This law is the first one to deal with hazardous waste. It defines the hazardous waste as 
the residuals of activities and operations or their ashes, which keep the hazardous 
material characteristics and have no following, original or alternative, uses such as clinic 
wastes result from the medical activities, and wastes result from manufacturing any 
pharmaceutical compounds, medicines, organic solvents, or inks, pigments and paints. 

The law prohibits the handling of hazardous material and wastes or establishing treatment 
facilities without licenses. Furthermore, it prohibits importing, entering, or even passing 
hazardous waste by the country. 

The executive regulations also set a whole section (no. 2) for the hazardous materials and 
waste, which consists of 9 articles (25-33). 

Article 25 defines the types of hazardous material and wastes and the ministry 
responsible for issuing licenses, in collaboration with EEAA and Ministry of Health. 

Article 26 describes the detailed procedure to get the license including appropriate 
applications and conditions. 

Article 27 defines the causes for canceling a license. 

Article 28 defines the general rules and procedures for hazardous wastes management. 
It covers: 

Hazardous waste generation. 

w The requirements for collection and storage of hazardous waste. 

The requirements for transportation of hazardous waste. 

The procedure for issuing licenses for allowing ships carrying hazardous waste to 
pass by the country. 

The requirements for treatment and disposal of hazardous waste. 

Article 29 prohibits establishing any facility to treat hazardous waste without license 
and sets a role for Governorates, EEAA, and Ministries of Health, Labor Force, Housing 
and the ministry concerned with the type of waste. 

Article 30 prohibits importing, entering, or passing hazardous waste by the country. 

Article 31 describes the precautions to be considered by the people who are dealing with 
generation or handling hazardous waste. 

Article 32 defines containers for hazardous materials including specifications and labels. 

Article 33 defines the hazardous waste register, which should be kept and updated at the 
establishments that generate hazardous waste. 

Alexandria Governor Decree No. I06511 998: 

Article I : The Central Department for Cleanliness and City Beautification, and also the 
six districts and Borg El-Arab City, have the authority to arrest any licensed person solid 
waste on public roads and streets or at the city entrances. Confiscated licenses may be 
kept at the Central Department for Cleanliness and contractors will not be allowed to 
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remove solid waste for a period not to exceed 6 months starting from the date of arrest. 
The license will not by delivered back to its owner before paying 1000 LE as a 
compensation for the wages of the Department workers. This money will be placed into 
the Cleanliness Fund to be used in financing its operations. This process does not offset 
the punishments set by law 3811967 for the public cleanliness. 

Alexandria Governor Decree No. 311987: 
To establish the Executive Agency for City's Cleanliness and Beautification. 

Central Agency for Organization and Administration Decree No. 21711989: 

To establish the Central Department for Cleanliness and Beautification at the 
Governorate. 

Alexandria Governor Decrees No. 65 and 12111 995: 

For incentives and punishments for workers involved in cleansing oeprations. 

The General Punishments Law: 

Article 377: It is not allowed to a person to dump, without precautions, things that could 
cause injuries to the walkers or polluting them if they are dropped on them, or.. . . .. . . . . . . ... 
Punishment: A fine not more than 100 LE. 

Article 378: It is not allowed to dump stones or other solid things, or dirt on cars, 
vehicles, houses, buildings, fenced area owned by others, gardens, or animal-houses. 

Punishment: A fine not more than 50 LE. 

Law 6211 947 

Concerns rural hygiene and includes: drinking water, dumping in ponds and marshes, 
cleaning villages by removing garbage and animal wastes from houses and roads, setting 
up markets. The law includes the establishing of health units and public baths and the 
promotion of health education. 

Presidential Decree No. 28411983 
Establishes the Cairo and Giza Cleaning and Beautifying Authorities. 

The mandate of these two authorities includes 1) collection of garbage and solid wastes 
of their disposal in special areas, 2) disposing of construction wastes and 3)  care of public 
areas, planting trees. 

Governor of Cairo decree 59 and 6011983 
Transfers all departments working in the fields of cleaning and beautification from the 
local government to the new Cairo Authority. 
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Privatization Issues 

Contracting for private services is a viable alternative for providing a number of specific 
activities within a comprehensive solid waste management program. Dis-crete activities 
that may lend themselves to private-sector contracting include: 

a Solid waste collection/street sweeping 

a Transfer station development and operation 

a New disposal area development and operation 

a Existing disposal area operations 

a Processing facility operations and development 

a General mechanized equipment maintenance 

D.1 Privatization 
Throughout the world, many governments have looked at the possibility reducing 
government activity through the participation of the private sector in service delivery. In 
recent years, many public services and industries have been evaluated to see if there are 
performance and financial benefits associated with privatization. In many cases, 
government enterprises were divested to private ownership. Private firms took over the 
responsibility of providing what historically had been viewed to be public services. This 
has not been limited solely to solid waste management. Water and wastewater treatment 
facilities are examples of systems that have been handed over the private sector for 
operation and, in some cases, ownership. 

Public-private relationships have been successful when they are based on a common view 
that private sector participation is an opportunity and not necessarily the total solution to 
public service problems. Effective utilization of private sector participation often 
provides the means for increasing service efficiency and, in many cases, lowering overall 
costs. It also can provide the means by which private investment can be brought into the 
provision of public services thereby increasing the resource base required to achieve an 
improved level of service. 

In solid waste management, the common methods by which the private sector can 
participate include: 1) contract, 2) concession, 3) fianchise, and 4) open competition 
approaches. These are defined as follows: 

a Contracting: In this approach, a government awards a specific-term contract to a 
private firm for delivery of a service. In the case of solid waste management services, 



GOVERNORATE OF ALEXANDRIA, EGYPT 

this can include individual services such as solid waste collection, disposal site 
operations and compost plant operations. Generally, a contract award is made after a 
competitive procurement procedure where a number of private firms are requested to 
submit proposals based on terms of reference developed by the government. 
Proposals will usually include the cost and the physical or management approach that 
the private firm will take in providing the designated service. Usually, the 
government pays the private entity for the delivery of the service by under the terms 
of the contract. 

Concession: In awarding concessions, the government allows a private firm to 
establish a facility that utilizes the government-owned resource (in this case, 
municipal solid waste). The concession is usually a formal, long-term contractual 
agreement. In some cases, the private firm with the concession will maintain 
ownership of a facility while operating it indefinitely or until transfer of ownership to 
the government after a time period specified in the concession agreement. 

Franchise: In the case of granting a franchise to a private firm, the government 
awards a monopoly for a specified period for the delivery of services such as solid 
waste collection. Franchise awards are often made after a competitive qualification 
and proposal process. In some cases, performance bonds are provided by the private 
firm with the franchise to assure their performance to a prescribed level of service. In 
addition, a license fee may be paid by the private firm to cover the cost of monitoring 
the service performance by the government. In such cases, the private firm will 
usually recover its costs and profit through direct user fees to households and 
establishments that utilize the service. In most cases, the franchise agreement 
provides some control to the government granting the franchise over the level of 
service and price charged. 

Open competition: In this approach, the government simply allows qualified 
private firms to compete for the provision of various services in the locale where the 
service is required. Those who wish to use the private service make private 
arrangements with the individual firms that are qualified by the government to 
provide the service. In an open competition approach, no one firm has a franchise and 
any number of firms may compete for providing the service. The basic role of 
government in an open competition approach is to license and monitor the provision 
of services and, if necessary, take action against any private firms that do not provide 
a minimum level of service specified in licensing. 

The method selected to achieve private participation in providing a solid waste 
management service is defined by the role(s) that government seeks to take in 
maintaining its overall responsibility for the provision of what is perceived to be a public 
service. It is also defined by the role that the private sector is willing to take on. In 
evaluating the potential for privatizing portions of the Governorate's solid waste 
management system, the effect of privatizing services must be addressed for each of the 
primary components of the Governorate solid waste management system in Alexander 
where performance can be readily measured. 

During the field portion of our evaluation, the evaluation team had a number of meetings 
with private sector representatives in Alexandria. In all of those meetings, the private 
sector representatives stated that they are very interested in participating in solid waste 
management in Alexandria. This interest should be investigated through the development 
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of the business basis by which the private sector can be involved in various elements of 
the Governorate solid waste management program. 

In considering privatization of solid waste management service, it is important to 
recognize that the aim of government and the private sector in providing a public service 
such as solid waste management is based on very different perspectives. Government is 
usually interested in seeing if private sector participation will help save money in the 
delivery of the service. On the other hand, the private sector participant will be interested 
in making money from the delivery of the service. Much of the perception of private 
sector benefit is associated with a potential increase in efficiency that is usually attributed 
the private sector's business experience or to the public sector, difficulty in managing its 
work force performance. 

It has been reported that within local governments in developing countries, expenditures 
for municipal solid waste services usually range from 20 percent to 50 percent of total 
municipal expenditures. (UNEP, 1994) However, even with these high levels of 
expenditure, a low level of service is realized with only 50 to 70 percent of solid waste 
collected. This results in an argument that private sector participation may be more 
efficient in providing such services. This efficiency is often derived from the flexibility 
and freedom of action that private sector management has in performing its tasks. The 
private sector has demonstrated that it can provide greater financial discipline and 
accountability in meeting its performance and business goals. The private sector often 
performs in a competitive environment where it is required to be efficient to continue 
making a profit and maintain market position. Efficiency does not often exist when there 
is no direct competition that drives the need to be efficient. This is often one of the major 
problems that government has in providing services since it is often a monopoly and has 
no competition in providing services to measure its performance against. 

Industrialized countries such as United States and the countries of the European Union 
have demonstrated the private sector can be important in providing eff~cient solid waste 
management services. A general synopsis of the lessons learned is shown in Figure D-2 
at the end of this section. Generally, the private sector firms in developed countries have 
been able to achieve efficient operations in a number of ways through: 

a The use of smaller work crews for collection, 

a Lower absenteeism through incentive based programs or greater ability to enforce 
reasonable absenteeism standards, 

a Greater attention to efficient operations such as collection routing and performance 
standards, 

New and well maintained equipment that is not used beyond its effective service life, 

Standardization of service and equipment, and 

Greater flexibility in managing its work force and activities. 

One fundamental difference between industrialized and low-income countries is that 
labor costs usually are significantly higher in industrialized countries. This creates a 
greater financial need to maintain efficient operations in the industrialized countries since 
labor costs are relatively high when compared to equipment costs. The opposite is true in 
low-income countries where low labor costs has led to the utilization of large numbers of 
people in lieu of mechanized equipment. Performance factors that the private sector may 
bring to the Governorate solid waste management program are described below. 
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Accountability - One benefit that can be realized by government in seeking private 
sector provision of solid waste management services is the overall level of service 
accountability that can be factored into the contract between the government and the 
private participant. Specific terms can be developed that assure a basic contracted level of 
service. Once this is done, government can hold the private firm accountable for the 
provision of the service at the levels agreed to. 

In many urban areas of developing countries, it is difficult to develop performance 
accountability in public solid waste management. Some of the reasons for this are as 
follows: 

w Because of the low cost of labor, labor-intensive means are used in lieu of 
mechanized approaches. Many local governments provide patronage through jobs in 
solid waste management agencies. This leads to oversized staffs that cannot be held 
accountable for their performance. Even in those circumstances where new 
mechanized approaches have been used, jobs have not been eliminated thereby not 
achieving all of the cost savings that could be realized through private sector 
participation. 

In many developing countries, public solid waste workers have been paid more than 
their private sector counterparts. Additionally, the public employees have a much 
greater degree of job security with a resulting negative impact on productivity and 
performance. 

Because of greater job security, public solid waste workers in developing and 
industrialized countries are generally older than their private sector counter-parts. 
This influences the overall efficiency of solid waste management tasks that, in many 
cases, are physically demanding. 

Management Flexibility - The private sector is often viewed to have greater 
management flexibility that the public sector. This can help overall efficiency by making 
it easier to fire non-performing workers or to provide upward mobility for workers who 
perform well. Private sector management flexibility is very important where public solid 
waste management services may be covered by union agreements that limit the level of 
performance (hours, etc.) to the terms of labor agreements. 

A private firm may also offer a simpler management structure than one where a number 
of public services (and finctions within that service) are covered by a comprehensive 
municipal management structure. This is the case in the Governorate. 

Finance - Effective solid waste management requires that suficient financial resources 
be available to provide reliable sustainable services. In Alexandria, there has been an 
inability to find a level of service that would eliminate the solid waste problem. This is a 
common problem in developing countries and results from an inability to provide full 
cost accounting or cost recovery for the services provided. Available resources have had 
to compete with the number of other social and political needs. Through privatization, 
governments often seek to secure investments from private companies for equipment or 
facilities in return for contracts to provide service. 

Unfortunately, private firms in many developing countries cities have balked at entering 
into agreements with governments that had not been shown to have sufficient resources 
to pay for the services to be provided by the private fm. As a result, private fms in 
some developing countries have been unwilling to work with government under contracts 
but have preferred to work independently where they may collect their own user charges. 
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Usually government can borrow at lower interest rates than private firms. In addition, 
governments may be exempt from paying taxes on facilities and equipment. They may 
also be able to import machinery and spare parts without paying custom duties. They may 
also be able to provide services without paying value-added taxes. These factors need to 
be considered in looking at the comparative costs of providing a reasonable level of 
service through either public or private entities in the Governorate. 

D.2 Potential Terms of Reference 
Any contract developed between the government and private sector firms for provision of 
solid waste management services of should including number of important features such 
as : 

Well defined performance standards, 

Enforceable contract sanctions, 

Means for effective contract performance monitoring and 

Cost accountability to assure that the contractor is delivering the service in a cost- 
effective manner and to the prescribed levels of contract. 

A good contract for any private-sector activities must define measurable outputs of the 
service that they will be providing. This will enable the Governorate to effectively 
monitor performance. The private-sector contractor must also be well aware of the 
sanctions to be imposed should they not perform to the prescribed levels of contract. 

Any contract developed for solid waste services should be of a sufficient term to allow 
the private contractor who may have to buy equipment to depreciate that equipment while 
performing the contract services. In the case of a collection system the length of a 
contract should be at least five years to allow for equipment depreciation. 

A sample solid waste service contract is shown in Annex E. A number of contract 
elements will need to be defined if the Governorate of Alexandria decides to pursue 
privatization. These elements include: contract terms, performance measurements, and 
penalties for failure to meet performance standards. In addition, the form of contract will 
need to comply with Egyptian law. 

D.3 Evaluation of Privatization 
The work plan presented in this report will focus on investigating all elements of 
Governorate" solid waste management program where the private sector can be 
involved. There are a number of factors that must be examined to determine whether the 
private sector should even be considered for involvement. These include: 

Ability to define performance outputs - Can performance specifications be written 
which will define the service to be provided by the private entity? Will these defined 
outputs be easily measured and monitored by the Governorate in watching over the 
services provided? 

Efficiency - What are the actual constraints to the public sector for providing efficient 
services? Can these constraints be altered so that the public service can be made more 
efficient? Will the private sector be faced with the same constraints in providing their 
services? 
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Capability - Is the private sector willing to take on specific solid waste management 
responsibilities? Does the private sector have the technical and financial resources to 
provide a reasonable level of service as defined by the contract? Does the government 
have the technical and financial resources required to monitor performance? Does the 
government have the political will to enforce any contractual terms that are agreed to 
with private sector for performance of the service? 

Competition - Will sufficient competition be maintained to insure that efficient services 
will be sustained? Is the government able to conduct a competitive procurement for the 
services that it wishes to privatize? 

Duplication - For the private sector to help achieve lower cost of solid waste 
management, the political will must exist to make cuts in the assets (people, equipment,) 
that would otherwise provide the service that the private contractor is contracted for. Is 
the Governorate prepared to do this? 

Risk - Is there a proper legal framework in place to protect the private sector participant 
against unreasonable business risk? If a private sector participant takes significant 
business risk in providing a solid waste management service, their price for providing the 
service may be inflated to cover the risk. 

Cost - Are the full costs of providing the public service known? This is imperative if the 
local government is to weigh the cost advantages of contracting with the private sector. 

Each of the above considerations must be sufficiently developed to make a judgement as 
to whether a publiclprivate relationship should exist for any component of the 
Governorate solid waste management program. The judgement that the relationship is 
desirable will need to exist from both the Governorate and the private firm's perspective. 
Work plans described in this report are intended to explore and define all of the above 
issues in evaluating private sector participation. 

The role of the governmental agencies is still significant within an integrated 
publiclprivate system. The enforcement role to apply penalties and sanctions on violators 
is essential to the success of any system. In addition, the government has a major role in 
providing impetus to the program including: 

w Allocation of land for landfills, 

w Providing private companies with the existing equipment and labor, and 

Helping the private company obtain some financial incentives (for example, under 
Law 4 and/or considering it as a new community company - e.g., Borg Alarab - to 
get 1 0-years tax exemptions, etc.). 



"- 
Residential solid waste generation 

and source reduction 

,r: zn collection points .& ,a.G ..*.> - -. 

;-i 

Recovery of recyclable during 
transportation or at containers 1 1  
Collection from containers and p, 

transport to processing or disposal 
facility r;.n 

compost 

I Transfer station to haul waste to 

I disposal location 

Final disposal I 

GENERATOR E l  
GENERATOR 

PRIVATE 
CONTRACTOR 

INFORMAL 
RECYCLERS 

GOVERNORATE 1 
GOVERNORATE 1 

FUTURE = 
GOVERNORATE = 

GENERATOR L 
GENERATOR 

PRIVATE 
CONTRACTOR 

RECYCLERS 
FRANCHISE 
RECYCLERS 

GOVERNORATE 
PRIVATE 

CONTRACTOR 

GOVERNORATE 
PRIVATE 

CONTRACTOR 

GOVERNORATE 
PRIVATE 

CONTRACTOR 

GOVERNORATE 
PRIVATE 

CONTRACTOR 4 





MUNICIPAL SOLID WASTE MANAGEMENT IMPLEMENTATION PLAN 

Privatization - Sample Contract 

Sample Contract - Services for Waste Collection, Street Sweeping, and 
Transport to Disposal Site 

A contract that had been previously drafted by the evaluation team for another assignment was 
modified to the Alexandria situation. This contract is offered only as a sample, and should be 
reviewed in the context of Egyptian procurement rules. 

The sample contract is premised on a transition program in which a private contractor is selected 
to service a district. Additional contracts would be developed based on the results of the initial 
effort. 

Sample Contract 

This Contract is made this day of , 1999, between the Governorate of 
Alexandria (hereinafter referred to as "Governorate"), and (hereinafter 
referred to as the "Contractor"). 

The Governorate and the Contractor, for and in consideration of the mutual promises and 
agreements set forth in this Contract and intending to be legally bound, agree as follows: 

ARTICLE 1 - DEFINITIONS 

a. Annual Payment shall mean the total amount to be paid the Contractor in twelve equal 
payments and adjusted yearly based on the procedure established in the Tender 
Documents. 

b. Contract shall mean this Contract between the Governorate and the Contractor. 

c. Contract Documents shall mean the Tender Documents. 

d. Contractor shall mean an individual, a partnership, joint venture, company, sole 
proprietorship, and a corporation, its lawful successors and its duly authorized 
representatives, including Subcontractors and agents. 

e. Date of Commencement of Operations shall mean the date of initial day when the 
Contractor is prepared to provide the Contract service, and which may be sooner but shall 
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not be later than 90 Days after the date the Notice to Proceed is issued by the 
Governorate. 

f. Day or days shall mean a calendar day. 

g. Disposal Site shall mean the Governorate's composting facilities, disposal sites and, in 
the future, transfer station(s). 

h. Force Majeure shall mean acts of nature, acts of the public enemy, riot, disorder, 
epidemic, landslide, lightening, earthquake, fire, storm, flood, civil disturbance, 
explosion, interference by civil or military authorities, or similar causes beyond the 
control of the Contractor. 

i. Governorate shall mean the Governorate of Alexandria. 

j. Notice to Proceed shall mean the written notice to the Contractor by the Governorate 
which commences the term of the Agreement. 

k. Premises shall mean the residences, commercial businesses, and institutions located in 
District . The number to be mutually agreed between the Governorate and the 
Contractor and subject to adjustment during the Contract Term. 

1. Pre-Qualification Request shall mean the document released by the Governorate that 
requested experience, technical, and financial capability information from prospective 
contractors. 

m. Request for Tenders shall mean the document released by the Governorate that 
requested a submission from pre-qualified contractors to describe their Work Approach 
and present a cost proposal. 

n. Services shall mean the Statement of Work, and related sections, as defined in the Tender 
Documents. 

o. Solid Waste shall mean material generally including, but not necessarily limited to, such 
items as newspapers, corrugated cardboard, other paper, food waste, metal (ferrous and 
non-ferrous), glass, ceramics, leaves and yard waste, wood, plastic, fabrics, other material 
including litter, dirt, sod, street dirt, small dead animals, bulky waste, and similar waste 
materials including litter ordinarily collected by the Governorate. 

p. Statement of Work shall mean the services as defined in Section 2 of the Request for 
Tenders and elsewhere in the Tender Documents. 

q. Subcontractor shall mean persons, firms, or corporations having a direct contract with 
the Contractor to perform a portion of the work specified. 

r. Tender shall mean the submission from the Contractor in response to the Request for 
Tenders. 

s. Tender Documents shall mean all documents associated with this procurement, 
including, but not limited to: Tender Notice; Pre-Qualification Request; Request for 
Tenders, including the Statement of Work; any addenda to the proceeding; the 
Contractor's submissions to the Pre-Qualifications Request and the Request for Tenders; 
and any additional agreements between the Governorate and the Contractor during 
negotiations. 

t. Term shall commence on the date of the Notice to Proceed and shall terminate five years 
.from the Date of Commencement of Operations. 
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u. Unacceptable Waste shall mean materials, exclusive of Solid Waste as defined herein, 
such as, but not limited to, hazardous waste, which is waste by reason of its composition 
or characteristics that is toxic or hazardous, explosives, reactive materials, pathogenic and 
biological waste, asbestos, radioactive materials, incinerator residue, chemicals, foundry 
sand, sewage or other non-hazardous sludge, cesspool and other human waste, and 
human remains. 

v. Waste Collection Vehicle shall mean a compactor or a roll-off truck. 

w. Work Approach shall mean the manner in which the Contractor will provide the 
Contract services, as defined in the Tender Documents. 

x. District - means an administrative subdivision of the Governorate in which the 
Contractor is to provide street cleaning and waste collection and from which this waste is 
to be transported to the disposal site. 

ARTICLE 2 - CONTRACTOR'S OBLIGATIONS 

2.1 The work to be done under the Contract is defined in the Tender Documents. Any 
changes in latter Tender Documents shall take precedence to former Tender Documents. 
This work is be done under the schedule specified in the Tender Documents. 

2.2 The Contractor shall furnish and/or obtain all labor, materials, plant, tools, supplies, 
equipment, transportation, licenses, permits, and other facilities and things necessary or 
proper for or incidental to waste collection, street sweeping, and waste I litter transport 
from District - to the Disposal Site designated by the Governorate, and shall provide 
the services in the manner and within the time required in the Contract at the prices 
proposed and agreed upon between the Governorate and the Contractor. 

2.3 The Contractor is to fulfill the services as defined in the Statement of Work of the 
Request for Tenders. 

2.4 The Contractor shall not initiate any changes to the Work Approach, as proposed by the 
Contractor and agreed upon by the Governorate, without the prior written approval of the 
Governorate. 

2.5 There shall be no interruption in the services to be rendered and the work to be performed 
by the Contractor, except under a condition of Force Majeure. 

ARTICLE 3 - INSPECTION 

All of the work of the Contract shall be subject to inspection of the Governorate, or its 
designated representatives, for the purpose of determining compliance with the provisions of 
the Contract. Authorized representatives of the Governorate shall be permitted access at all 
reasonable times to all portions of the work at all reasonable times 90 days before and any 
day after the Date of Commencement of Operations. 

ARTICLE 4 - SUBCONTRACTORS 

The Contractor shall not enter into any subcontracts for the Service without the prior written 
consent of the Governorate. 
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ARTICLE 5 - CONTRACT DOCUMENTS 

5.1 All the terms, provisions, conditions and obligations set forth in the Tender Documents 
shall constitute a part of this Contract and are to have the same force and effect as if set 
forth specifically and at length herein. 

ARTICLE 6 - LIQUIDATED DAMAGES 

6.1 Start of Service 

Liquidated damages shall be paid based on the following formula for any delay in start of 
service after the Date for Commencement of Operations. 

(100 percent of annual payment / 365 Days) x (number of Days in delay of Service from 
Date of Commencement of Operations) x (damages factor: 4) 

6.2 Service 

6.2.1 Waste Collection 

6.2.1.1 Liquidated damages will be assessed for unacceptable service based on the 
following formula: 

((60 percent of annual payment / 365 days) / (number of Premises in District )) x 
(number of complaints on waste collection that are not resolved within four hours of 
receipt) x (damages factor, based on source of complaints: 3 for small Premises, 5 for 
large Premises) 

6.2.1.2 Liquidated damages to be waived for the first month of the Contract to allow the 
Contractor to address start-up issues, unless the Contractor fails to begin operations on 
the Date of Commencement of Operations. 

6.2.2 Street Sweeping 

6.2.2.1 Liquidated damages will be assessed for unacceptable service based on the 
following formula: 

((30 percent of annual payment / 365 days) / (number of litter measurement areas to 
be selected by the Governorate) x (number of litter items counted in measurement 
areas over the baseline level to be established prior to Date of Commencement of 
Operation) x (damages factor: 3) 

6.2.2.2 Liquidated damages to be waived for the first two weeks of the Contract to allow 
the Contractor to address start-up issues, unless the Contractor fails to begin operations 
on the Date of Commencement of Operations. 

6.2.3 Waste Transport 

6.2.3.1 Liquidated damages will be assessed for unacceptable service based on the 
following formula: 

((10 percent of annual payment / 365 days) / (number of Waste Collection Vehicles 
used to transport waste to the Disposal Site)) x (number of documented incidents of 
waste split or blown from a Contractor's Waste Collection Vehicle) x (damages 
factor: 3) 

6.3.2.2 There shall be no waiver on liquidated damages on this portion of the Contract. 
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ARTICLE 7 - COMPENSATION TO BE PAID CONTRACTOR 

7.1 The Governorate will pay the Contractor from Date of Commencement of Operations on 
a monthly basis one twelfth of the annual fee as established in the Tender Documents, 
less any liquidated damages assessed under Article 6 of this Contract. 

7.2 Payment will be one month in arrears. 

7.3 The annual fee will be adjusted yearly based on the terms of the Tender Documents. 

ARTICLE 8 - PERFORMANCE BOND 

8.1 The Contractor shall furnish to the Governorate a Performance Bond for faithful 
performance of the services required by this Contract in the amount of the value of the 
first year of the Agreement, with a provision for annual renewal. 

8.2 The Performance Bond shall be furnished 60 days before the Date of Commencement of 
Operations. The Governorate shall be notified of the successful annual renewal of the 
performance bond at least 30 days prior to the expiration of the existing bond. The 
subsequent renewed performance bonds shall be in total amounts escalated in accordance 
with the Contractor's price escalator as defined in the Contract. 

It is further mutually agreed between the parties hereto that if at any time after the Notice 
to Proceed is issued, the Governorate shall deem the surety or sureties upon which the 
Performance Bond is written is unsatisfactory, or if for any reason such bond ceases to be 
adequate to cover the performance of the work, the Contractor shall, within five days 
after the receipt of a written notice from the Governorate so to do, furnish an additional 
bond or bonds in such form and amount, and with such surety or sureties as shall be 
satisfactory to the Governorate. 

ARTICLE 9 - LAWS AND ORDINANCES 

9.1 All applicable laws, statutes, and ordinances and the applicable rules, regulations, 
methods and procedures of all applicable boards, bureaus, offices, 
commissions, and other agents, shall be observed by the Contractor as far as they apply. 

ARTICLE 10 - INADVERTENT DELIVERIES OF UNACCEPTABLE WASTE 

10.1 The Governorate shall use all reasonable efforts to cause only Solid Waste to be 
delivered to the Contractor, and to assist the Contractor to remedy deliveries of 
Unacceptable Waste. 

ARTICLE I1 - START OF SERVICE 

11.1 Contractor to notify the Governorate a minimum of 30 days prior to its scheduled Date 
of Commencement of Operations. 

ARTICLE 12 - TERMINATION 

12.1 This Contract may be declared suspended or canceled by the Governorate upon written 
notice to the Contractor for any of the following reasons: 
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a) Failure of the Contractor to commence Service within the time allowed for Date of 
Commencement of Operations. 

b) Failure of the Contractor to provide and maintain sufficient labor and equipment to 
properly execute the Service. 

c) Failure of the Contractor to provide the collection, street sweeping, and 
transportation services, and all obligations ancillary to this Contract. 

d) The Contractor's insolvency, bankruptcy, or inability to pay its debts, or an 
assignment by the Contractor for the benefit of its creditors, or the admission in 
writing by the Contractor of any of the above. 

e) Failure of the Contractor to comply with this Contract or any material requirements 
stated herein. 

f) The unauthorized assignment of the Contract or any funds due the Contractor. 

g) Failure to supply complete and accurate information, records, or accounts as 
specified in the Contract. 

11) Repeated failure of the Contractor to resolve complaints by Premises in District 
- within 24 hours of receipt, or failure to adequately sweep the roads and 
sidewalks in D i s t r i c t ,  or failure to remedy spillage or blowing of Solid Waste 
from Waste Collection Vehicles. 

12.2 If this Contract is suspended or canceled, the Contractor shall discontinue the Service. 

12.3 Upon suspension or cancellation, the Governorate shall have the power to perform and 
complete, by contract or otherwise, as it may determine the Service described in this 
Contract as it may deem necessary, and the Contractor agrees that the Governorate 
shall have the right to procure equipment, labor, and materials necessary for completion 
of the Services. 

12.4 If the expenses to the Governorate of completing the Service shall exceed the amount 
that would have been payable under the Contract, then the contractor andlor its surety 
shall pay the amount of such excess to the Governorate on written notice from the 
Governorate of such excess due. 

12.5 In the event the Contract is suspended or canceled, the surety company will have the 
right to provide the Service under the conditions of Contract. The surety will have 
three days from of suspension or cancellation to the Contractor to initiate provision of 
the Contract Service or forfeit that right. 

ARTICLE 13 - INDEPENDENT CONTRACTOR / INDEMNIFICATION 

13.1 It is understood and agreed that Contractor and any of its subcontractors, employees or 
agents shall perform the Service covered by this Contract as an independent contractor 
and not as an officer, agent servant or employee of the Governorate 

13.2 The Contractor shall assume full responsibility for all claims, demands, and causes of 
action which may be asserted because of any injury to property, injury or death to any 
person, or any other cause whatsoever, which arises out of or is related to any of the 
actions or omissions of the Contractor or its officers, employees, Subcontractors, or 
agents whether intentional, unintentional, reckless, negligent or inadvertent in 
providing the Service covered by this Contract. 



MUNICIPAL SOLID WASTE MANAGEMENT IMPLEMENTATION PLAN 

13.3 The Contractor agrees to indemnify and hold harmless the Governorate from and 
against all claims, demands, causes of action, loss, damages, costs and expenses, 
including reasonable legal fees, which may be asserted by any person arising out of the 
Contractor's performance or failure to perform under the conditions of this Contract. 

ARTICLE 14 - ASSIGNMENT 

14.1 Contractor shall not assign this Contract without the prior written consent of the 
Governorate. 

ARTICLE 15 - AUDIT OF BOOKS 

15.1 The Governorate may annually audit the Contractor's books, records, and other data 
relating to obligations under this Contract. Such audits shall be at the expense of the 
Governorate. Contractor shall provide all such books, records and other related data in 
the Governorate of Alexandria. 

ARTICLE 16 - EXECUTION OF AGREEMENT 

IN WITNESS WHEREOF, the parties hereto have executed this Agreement with their respective 
seals on the day and date above written in two counterparts, each of which shall without proof or 
accounting for the other counterparts, be deemed an original contract. 

*CONTRACTOR GOVERNORATE 

Signature: Signature: 

Name (Print): Name (Print): 

Title: Title: 

Date: Date: 

ATTEST:(As to Contractor) ATTEST:(As to Governorate) 

Signature: Signature: 

Name (Print): Name (Print): 

Title: Title: 

Date: Date: 

'NOTE: If the Contractor is a corporation, the Contract shall be signed by the President or Vice 
President attested by the Secretary or Assistant Secretary and the corporate seal or a facsimile 

%thereof affixed. If the Contractor is a partnership, the Agreement shall be signed in the 
partnership name by one of the partners, with indication that he is a general partner. 
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Sample Contractor Procurement 
Process 

A procurement process that had been previously drafted by the evaluation team for 
another assignment was modified to the Alexandria situation. This procurement process 
is offered only as a sample, and should be reviewed in the context of Egyptian 
procurment rules. 

The sample procurement is premised on a transition program for the privatization of 
waste collection, street sweeping, and transport in a dsitrict. This program would be 
implemented in other districts after this initial had been adequately evaluated and any 
needed adjustments made. 

F.l Tender Documents 

The proposed tendering process is divided into two steps. In the first step, prospective 
companies will be required to submit their qualifications (experience, technical, 
financial). Those firms deemed to be qualified will be short listed to submit a response to 
a Request for Tenders. 

This process begins with the release of a tender notice, which is intended to inform 
prospective contractors that, in this case, the Governorate of Alexandria is seeking a 
contractor to provide waste collection, street sweeping, and transport to disposal site 
services, and that the service area will be D i s t r i c t .  The notice also will state that the 
first step in this process is a Pre-Qualification Request. 

F.1 .I Tender Notice - The tender notice is intended to inform prospective contractors 
of the type of service being sought, in this situation, street sweeping and waste collection, 
when / where tender documents are available, and the date and time when responses are 
due. A draft tender notice specific to this evaluation is given in Attachment F. 1. 

The key function of the notice is to publicize the tendering process to assure that the 
largest number of prospective contractors responds. This publicity effort should begin as 
soon as possible after a decision is reached to pursue a privatized waste management 
program. The Governorate should begin distribution of the tender notice at least two 
weeks before the release of the Pre-Qualifications Request. At a minimum, the 
Governorate should to advertise in local and Cairo newspapers. In addition, the notice 
should be published in suitable international waste management publications. 

The tender notice also should be sent to prospective contractors. Such companies include 
those firms that expressed interest in provision of a similar service in Cairo plus any local 



GOVERNORATE OF ALEXANDRIA, EGYPT 

firms identified by the Alexandria business organizations. The list also should include 
companies that express interest to the Governorate in providing privatized waste 
management services. 

The Commercial Sections of all foreign government missions in Egypt should be sent the 
tender notice. Interested prospective contractors in other countries may form a 
relationship with a Egyptian company, which could give the local company operational 
experience in waste management. 

F.1.2 Pre-Qualification Request - The Pre-Qualification Request (PQR) will be 
used to assess the experience and capability of prospective contractors to undertake this 
assignment for Alexandria. This first step in the tendering process is done to ensure that 
the Request for Tenders (RFT) is only given to those companies that have adequate 
experience, capabilities, and resources to successfully carry-out the contract. The PQR 
also presents the scope of work on which short listed contractors will be submitting a 
tender. The scope of work is given at this stage to assist prospective contractors in 
evaluating their capability to successfully perform the assignment. 

The criteria to be assessed in the PQR are: 

Experience / past performance on similar contracts, 

Capabilities with regard to personnel and equipment, and 

Financial capability. 

A draft PQR for the privatization evaluation is given in Attachment F.2. 

F.1.3 Request for Tenders - The recommended approach for this stage of the 
procurement is to request proposals and negotiate an agreement with the most responsive 
contractor. A bid approach, in which the service to be provided is well defined, may be 
suitable in the future, but the uncertainty with regard to the service level makes a bid less 
suitable than a proposal approach at this time. 

The RFT given to a short list of pre-qualified contractors will request that these 
companies submit detailed information on the proposed approach to perform the contract 
service. 

Specific information to be requested is: 

Operational plan to undertake waste collection and street sweeping, including waste 
collection routes, productivity standard (number of containers or premises to be 
collected per day), frequency of waste collection and street sweeping, and daily work 
schedule; 

Equipment to be used (make / model / capacity) and procurement schedule from 
placement of order to delivery in Alexandria; 

Staffing plan, including labor categories, number of work crews, shifts per day, hours 
/ days to be worked per week (Selected contractor to give current solid waste in 
District - suitable employment consideration); 

Location of equipment yard, including current ownership and schedule for access to 
site unless already owned or leased (If leased, prospective contractors will be 
requested to specify lease term); 
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Maintenance, including schedule for preventive maintenance and major repairs, and 
list of tools and spare parts to be supplied; and 

Approach to customer relations. 

Prospective contractors also are to propose the annual payment they are seeking during 
the first year of the contract. Payment will be made in 12 equal monthly payments. In 
addition, the proposed means of adjusting the price on an annual basis are to be defined 
in the response to the RFT. 

A sample EWT is given in Attachment F.3. 

F.2 Basis of Award 

F.2.1 Technical Evaluation Committee - The review/evaluation of the submissions 
in response to the Pre-Qualifications Request and the Request for Tenders will be the 
responsibility of a Technical Evaluation Committee (TEC) to be established by the 
Governorate. The TEC should be composed of representatives of relevant parts of the 
Governorate. Prospective members of the TEC could include representatives of: 

Governor's staff, 

Local Assembly, 

General Secretary of the Governorate, and 

Representatives of Governorate departments involved with waste management, 
municipal planning, finance, legal, and other areas related to waste management. 

F.2.1.1 Pre-Qualification Submission Evaluation 

For the Pre-Qualification Request, the TEC will be need to evaluate: 

Experience: Relevance and quality of the performance of PCs on current and past 
contracts. At a minimum, a PC should have a cumulative total of three to five years of 
relevant experience (janitorial service, transportation, materials handling) that has been 
successfully performed. Successful performance should be measured based on 
recommendations of clients, and lack of legal actions and financial problems. 

Technical: Equipment - Appropriate number, type, delivery schedule, and 
maintenance plans. Staffing - Adequate staffing to perform the services to be provided. 

Financial Capability: Profitable company with stable or improving financial 
conditions. Adequate working capital to perform on contract. Suitable plan to acquire 
needed capital resources for contract. Performance on past contract, based on record with 
surety company(ies) that have supplied Bid Bonds andlor Performance Bonds. 

The companies determined to be qualified will be placed on a short list to receive the 
Request for Tenders. 

F.2.1.2 Request for Tenders Submission Evaluation 

The TEC will need to evaluate the following items in the submission in response the 
Request for Tenders: 

Bonds: Bid Bond in the amount specified. Failure to provide such a Bond, or alternate 
security such as certified bank check made payable to the Governorate, in the specified 
amount should be basis for immediate rejection of a PC's submission. Also the 
submission should have a Consent of Surety that states that contractor is approved for a 
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Performance Bond in the specified amount, if selected for the contract. The surety should 
be reputable bonding company. 

Proposed Work Approach: Planned approach by each PC should be evaluated, based 
on TEC's knowledge of District , to assess its viability in meeting performance 
standards. Also the TEC should consider the viability of the work approach in relation to 
the proposed annual cost. 

Cost Proposal: Evaluate the first year cost of each submission and proposed basis of 
annual escalation, as well as proposed cost components to be classified as pass-through 
costs. These costs should be assessed using a financial pro-forma model to evaluate total 
cost over the five year contract term. Because of the uncertainty of future costs and the 
unknown impact of pass-through costs on the service fee, the model can be used to 
evaluate various possible future scenarios that could affect the contract costs during the 
contract term. The cost also should be evaluated on the basis of alternate levels of service 
proposed by PCs. As an example, one PC may offer a more comprehensive level of 
service than another, but for only a marginal increase in cost. This difference in service 
level should be taken into account in the Governorate's evaluation. 

F.2.3 Contractor Selection - The TEC should rank the contractors after its evaluation 
based on the points received for project approach and proposed costs. The recommended 
split of points is: 

Project Approach - 40 points, and 

Proposed Costs - 60 points. 

Failure to comply with the Bid Bond, or suitable alternative, should be the basis for 
automatic rejection. 

F.2.4 Negotiations - The preferred contractor should be invited to meet with the TEC 
to negotiate any issues that the TEC wants to address. Such issues could include proposed 
service level; costs, including first annual charge, proposed annual adjustment method, 
and any cost components proposed to be classified as pass-through costs; and exceptions 
the preferred contractor raises with the contract. 

In the event that more than one PC has a similar number of evaluation points, the TEC 
could enter into simultaneous negotiations. This approach will expedite the negotiations 
process rather having discussions with each contractor until agreement is reached. Also 
simultaneous negotiations offers the potential for the Governorate to have PCs compete 
further on price and service level. 

F.3 Contract 

A sample contract between the Governorate and the selected contractor to provide waste 
management services in District - is given in Appendix G. The contract would be part 
of the Request for Tenders package. 
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Attachment F.1 

Sample: Tender Notice 

1. The Governorate of Alexandria (Governorate) is seeking Pre-Qualification Submissions for 
"Services for Waste Collection, Street Sweeping and Transport to Disposal Site". The 
service is to be provided in D i s t r i c t .  Submissions will be accepted until 4:00 p.m. on 
45 DAYS AFTER RELEASE OF PRE-QUALIFICATIONS REQUEST. The selected 
contractor will only be responsible for solid waste, which excludes industrial toxic and 
hazardous wastes, pathogenic/biological waste, radioactive waste, and related materials as 
defined in the Contract. 

Pre-Qualification Submissions are to follow the format presented in the Pre-Qualification 
Request (PQR), which is available from the Central Office of the Governorate for a 
nonrefundable fee of LE - from DATE OF RELEASE OF PRE-QUALIFICATIONS 
REQUEST until 45 DAYS AFTER RELEASE OF PRE-QUALIFICATIONS REQUEST. 
A mandatory Pre-Qualification Submission meeting and site visit will be held 21 DAYS 
AFTER RELEASE OF PRE-QUALIFICATIONS REQUEST. 

2. The Pre-Qualification Submissions will be reviewed by the Technical Evaluation 
Committee (TEC) appointed by the Governorate. The TEC expects to complete its review 
within 30 days after the closure date for receipt of pre-qualification submissions. The 
companies determined to be qualified will receive the Request for Tenders (RFT) within 
seven days of being short listed. Responses to the RFT will be due 60 days after release. 

3.  Sealed Pre-Qualification Submissions may be dispatched either by Registered post or hand 
delivered to the Central Office of the Governorate for receipt before the closing time. 

4. The Pre-Qualification Request may be inspected free of charge at the Central Off~ce of the 
Governorate. 

5. Request for Tender documents will only be released to companies determined to be pre- 
qualified. 

6. For further details, please contact . (Telephone: ). 

INDIVIDUAL RESPONSIBLE FOR TENDERS - GOVERNORATE OF ALEXANDRIA 

DATE 
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Attachment F.2 

Sample: Pre-Qualification Request 

1. Instructions to Respondents 

The Pre-Qualifications Request (PQR) is designed to enable the Technical Evaluation Committee 
of the Governorate of Alexandria (Governorate) to evaluate the qualifications of prospective 
contractors (PC), who are required to show that they are responsible and capable to perform the 
work to be done, and that they have the necessary financial resources to perform the work in a 
proper and satisfactory manner. Each PC must submit the information requested in Form A of this 
package. 

Only those PCs classified as being qualified will receive the Request for Tenders (RFT). PCs 
will be rejected from the qualified list, if the Governorate determines that a PC lacks the 
qualifications to perform the street sweeping and waste collection services desired. Also PCs that 
fail to provide the information requested may be rejected. 

Responses to each question shall be typewritten on Form A or on A4 format paper and attached to 
Form A. Attached responses shall be numbered in the same sequence as the topics covered in 
Form A. The submission in response to this PQR must be signed by an authorized representative 
of the PC submitting a response to this PQR. The authorized representative that signs Form A 
warrants the truth and accuracy of all statements made by the PC in its submission. 

By submitting a response, a PC warrants that the PC: (1) has reviewed all pertinent tender 
documents and addenda, (2) has inspected the area in which the work is to be performed and the 
conditions under the work will be performed, and (3) has not discovered any ambiguities or 
conflicts in the work description, specifications, or other terms or conditions of the tender 
documents. 

The Governorate reserves the right to request additional information regarding a PC's submission 
to this PQR. 

2. Statement of Work 

The Governorate is issuing this PQR to solicit companies that are qualified to provide waste 
collection, street sweeping, and transport to disposal site services in District - for a period of 
five years. These services currently are being provided by District - and the Governorate. 

The containers serviced by District - and the Governorate and a listing of larger waste 
generators in District - Attachments X (to be identified by the Governorate prior to release of 
tender documents). The selected contractor will not be required to follow the same routes used 
by the current public collection trucks. A specific routing plan, however, must be submitted with 
the RFT. 

The selected contractor is to maintain a high level of cleanliness in District - through waste 
collection, street sweeping, and transport of waste / litter to the disposal site (composting facility, 
dump, and, in the future, transfer station) designated by the Governorate. The specific Scope of 
Work for the waste management services to be provided is given below. 

NOTE: At this step of the tendering process, the scope of work is given for informational 
purposes only. Prospective contractors should use this information to assess their ability to 
successfully provide the services indicated. 
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Scope of Work 

I. Operations 

1.1 General 

1 . l .  1 The waste 1 litter collected shall be transported in a compactor or roll-off truck to the 
disposal site designated by the Governorate. 

1.1.2 There will be no disposal charge for waste delivery, under the terms of the Contract. 

1.1.3 The Contractor shall only be responsible for solid waste, which excludes industrial 
toxic and hazardous wastes, pathogenic 1 biological waste, radioactive waste, and 
related materials as defined in the Contract. 

1.2 Street Sweeping 

1.2.1 Sweep and clean all roads and sidewalks within District , except along the 
Corniche, a minimum of X per day, and keep these areas free of litter throughout the 
day. 

1.2.2 Provide sufficient litter containers for pedestrians to properly deposit their waste. The 
containers shall have a place suitable for placing anti-litter messages. Location of the 
containers is to be determined in consultation with the appropriate departments in the 
Governorate and others as necessary. The Governorate's preference is a minimum of 
X container per block. Litter containers shall be unloaded specify frequency. 

1.3 Waste Collection 

1.3.1 Remove waste from all containers or premises in District - at least once per day 
and transport it in compactor or roll-off trucks to the disposal site designated by the 
Governorate. 

1.3.2 (If containers in premises are a suitable option) The Contractor may provide 
containers to premises for waste storage prior to collection. If bins or skips are used, 
prior approval must be obtained from the appropriate Governorate departments or 
others. 

2. Staffing 

2.1 Employment consideration shall be given to the public employees involved with waste 
collection, street sweeping, and transport in District -. 

2.2 Drivers and laborers are to wear uniforms that will include an apron or vest to be of bright 
orange with the name of the Contractor on the back. 

3. EquipmentlMaintenance 

3.1 Procure and maintain all equipment needed for the service during the entire term of the 
Contract. 

3.2 A depot to park and maintain vehicles must be provided by the Contractor. 

3.3 All vehicles used for waste collection / transport are to be washed regularly. 

4. Contract Administration 

4.1 Contractor to provide contact, telephone number(s), and addresses to representative of the 
Governorate and the public. 
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4.2 Daily reports on routes serviced, trips to the disposal site, equipment status/ maintenance 
performed, employee attendance, and type/nature of complaints received are to be 
submitted to the Governorate every two weeks. 

5. Payments 

5.1 The Governorate will pay the Contractor on a monthly basis, one month in arrears, less 
charges for liquidated damages. 

5.2 Since the Contract will be for five years, prospective contractors may propose payment on a 
fixed price basis with a separate price for each year, or a first year price with an annual 
adjustment based on all or a portion of a published inflation index. The Governorate will 
consider the designation of certain expense items (diesel fuel) for adjustment on a pass- 
through cost basis. Prospective contractors are to define the items they would propose 
handling in this manner. 

5.3 The Contractor is not to demand / charge money from premises in District -. 
6. Contract Security 

6.1 A Bid Bond, or a certified bank check made payable to the Governorate of Alexandria, in 
the amount of 2.0 percent of the first year value of the Contract is to be submitted with the 
response to the (Request for Tenders). A Bid Bond is to be valid for 120 days. 

6.2 The Contractor is to furnish a Performance Bond for the annual value of the Contract. The 
bond is to be valid for five years. Prospective contractors are to submit a consent of surety 
on obtaining a Performance Bond with the submission of the response to the RFT. 

7. Contract 
7.1 Contractor to begin work within 90 days of Notice of Proceed. 

7.2 Liquidated damages, as specified in the Contract, shall be applied to the Contractor's 
monthly payment for failure to provide services to an acceptable standard. 

7.3 All parties to the selected partnership shall be in compliance with applicable rules and 
regulations in Egypt. 

7.4 The Governorate reserves the right to terminate the Contract for the failure of the 
Contractor to perform in an acceptable manner, as specified in the Contract. 

3. Pre-Su bmission Meeting 

A mandatory pre-submission meeting will be held on 21 DAYS AFTER RELEASE OF PRE- 
QUALIFICATIONS REQUEST. The Governorate will present details on waste generation in 
District , containers or premises to be serviced, existing operations, and the disposal site. 
Prospective contractors will also be required to attend a mandatory site inspection of District -. 

4. Site Inspection 

PCs shall inspect the area to be serviced to determine the number of containers or premises from 
which waste is to be collected, roads/sidewalks to be swept, and route to transport waste /litter to 
the disposal site, and all other circumstances that affect the cost and nature of the work to be 
performed. A site inspection is required as part of the mandatory Pre-Submission Meeting. 
Additional guided site inspections may be arranged with the Governorate. 

It is estimated that the number of containers or premises in District - from which waste is 
collected is a b o u t .  PCs shall not rely upon this estimate and by submitting a response a PC 
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warrants and agrees that in formulating and submitting a response, the PC has relied solely upon 
the PC's inspection of the area in which the work is to be performed and upon the PC's own 
judgment as to the amount and nature of the work to be performed. 

The Governorate is relying upon the expertise of the PC to determine the nature and amount of 
work to be performed, and, if deemed qualified, in formulating a price for the service to be 
performed. The successful PC shall not be relieved of the obligation to execute a Contract or to 
fully perform all obligations under the Contract by reasons of any error, miscalculation or 
omission in the inspection of the area where the work is to performed. 

5. Requests for Clarification 

It is the responsibility of PCs to request clarification of any ambiguities, discrepancies, or errors 
in this PQR. Requests for clarification shall be in writing and shall be delivered to the 
Governorate no later than 21 days prior to submission of responses to the PQR. 

All requests for clarification will be responded to in writing with a copy provided to every PC 
that has, as a matter of record, received this PQR. 

Any supplemental instructions will be forwarded in writing as addenda to all PCs who have, as a 
matter of record, received this PQR. All addenda issued under this PQR shall be signed by the 
PCs authorized representative and submitted with the response the this PQR. 

6. Project Schedule 

The schedule for this project is shown below: 

Date after Release of PQR Event 

21 days Pre-Submission Meeting (Mandatory) 

30 days Final date for submission of questions for clarification 

45 days Submission of responses to Pre-Qualification Request 

60 days Short list of qualified contractors 

60 days Release Request for Tenders 

120 days Submission of responses to Request for Tenders 

150 days Selection of Contractor 

180 days Negotiation of service agreement and price 

190 days Award of contract, and issue Notice to Proceed 

280 days Date of Commencement of Operations 

7. Legal Requirements 

In performing the Contract to be awarded, the Contractor is to comply with all applicable laws, 
ordinances, and regulations. A PC is responsible to be familiar with applicable laws, ordinances, 
and regulations that may in any manner effect a PC's ability to perform or cost of performance. 

8. Delivery of Pre-qualification Submission 

Prospective contractors shall submit one original and three copies of their Pre-Qualification 
Submission to the Governorate by 4:00 p.m. on 45 DAYS AFTER RELEASE OF PRE- 
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QUALIFICATIONS REQUEST. The submission is to be sent or delivered to the Central Office 
of the Governorate. 

Any submissions received after the time or date specified above will be returned unopened. 

9. Pre-Qualifications Questionnaire 

The information requested on Form A is to be completed in full. Failure to complete this form 
could result in disqualification. 
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Form A 

Pre-Qualification lnformation 

I. General lnformation 
1.1 Prospective Contractor 

Name of Organization: 

Address: 

Telephone: Fax: 

Contact Person: 

Type of organization (corporation, joint venture, partnership, individual): 

If the prospective contractor is a joint venture or partnership composed of two or more entities, 
then the information requested on this Form is to be submitted for each entity. 

1.2 Submit an organizational chart that identifies all entities, including organization, principals, 
and subcontractors, you plan to have participate in this Contract. Identify the role of each of 
these participants to the service to be provide by the prospective contractor. Attach the 
requested information to this Form. 

2. Experience 

2.1 How many years have you been in business under the present business name? If you have 
operated under a different name, indicate the name and the number of years it operated 
under that name. 

2.2 List the entities (government agencies, corporations, individuals) for which you have 
performed work. Define the nature of the work performed, such as janitorial services, 
transport, material handling. Identify the period of time during which work is or was 
performed, including start and completion dates, if appropriate. Provide contact names and 
telephone numbers for each entity listed. 
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2.3 Have you ever failed to complete any work awarded to you? If so, when, where, why. 

2.4 Has any officer or partner of your organization failed to perform on a contract in the past 
five years? If so, when, where, why. 

2.5 List the key personnel in your organization and define their areas of experience, sucl~ as 
janitorial service, transportation, material handling. Show their areas of responsibility on 
this contract. Attach their resumes. 

2.6 List any lawsuits or regulatory investigations, criminal or civil, your organization or any 
principals have been involved in the past five years? If so, when, where, nature of such 
involvement. 

3. Technical 

3.1 Identify: 1) type of equipment you propose to use for this contract; 2) source of the 
equipment; 3) schedule for procurement, including delivery to Alexandria; and (4) 
procedures for maintenance. 

3.2 Outline the plan you propose to follow for staffing this contract. 

4. Financial Capability 

4.1 Provide your audited financial statements (balance sheet, income statement, cash flow 
statement) for the past three years (Auditor to be an independent certified public account). 
Provide a statement on changes, if any, in financial position since last audited statement. 
Statement to be signed by authorized representative of your organization. 

4.2 Statement on availability or access to working capital to perform contract services. 
Statement to be signed by authorized representative of your organization. 

4.3 Estimate of capital required for start-up and your explanation of how these costs will be 
met. 

4.4 Identify the financial institutions to be used to implement the contract. Provide a letter of 
commitment. 
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4.5 Provide evidence of commitments received for Bid Bonds and Performance Bonds on 
previous contracts, including name of bonding company, contact name, and telephone 
number. 

Name of Tenderer: 

Authorized Representative: Witness: 

Name (Typed) Name (Typed) 

Name (Signature) Name (Signature) 

Title Title 

Date Date 

( Seal) 
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Attachment F.3 

Sample: Request for Tenders 

Instructions to Respondents 

The Request for Tenders (RFT) is designed to enable the Technical Evaluation Committee of the 
Governorate of Alexandria to evaluate the technicalloperational approach by which you propose 
to provide the services outlined in Section 2 - Statement of Work. Each prospective contractor 
(PC) is also to complete the cost proposal, and the basis upon you propose to escalate the costs on 
an annual basis. 

All of the information requested in this package is to be completed in your tender submission. 
PCs that fail to submit all of the requested information may be rejected from further 
consideration. 

Responses to each question shall be typewritten on Form A or on A4 format paper and attached to 
Form A. Attached responses shall be numbered in the same sequence as the topics covered in 
Form A. The submission in response to this RFT must be signed by an authorized representative 
of the PC submitting a response to this RFT. The authorized representative that signs Form A 
warrants the truth and accuracy of all statements made by the PC in its submission. 

By submitting a response, a PC warrants that the PC: 1) has reviewed all pertinent Tender 
documents and addenda, 2) has inspected the area in which the work is to be performed and the 
conditions under the work will be performed, and 3) has not discovered any ambiguities or 
conflicts in the work description, specifications, or other terms or conditions of the Tender 
documents. 

The Governorate reserves the right to request additional information regarding a PC's submission 
to this RFT. 

Statement of Work 
The Governorate is issuing this RFT to companies that have been pre-qualified to provide waste 
collection, street sweeping, and transport to disposal site services in District - for a period of 
five years. 

The containers serviced by District - and the Governorate and a listing of larger waste 
generators in District - Attachments X (to be identified by the Governorate prior to release of 
tender documents). The selected contractor will not be required to follow the same routes used by 
the current public collection trucks. A specific routing plan, however, must be submitted with the 
RFT. 

The selected contractor is to maintain a high level of cleanliness in District t h r o u g h  waste 
collection, street sweeping, and transport to the disposal site designated by the Governorate. The 
specific scope of work for the waste management services to be provided is given below. 

Scope of Work 
1. Operations 

1.1 General 

1 :.I. 1 The waste 1 litter collected shall be transported in a compactor or roll-off truck to the 
disposal site designated by the Governorate. 
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1.1.2 There will be no disposal charge for waste delivery, under the terms of the Contract. 

1.1.3 The Contractor shall only be responsible for solid waste, which excludes industrial 
toxic and hazardous wastes, pathogenic / biological waste, radioactive waste, and 
related materials as defined in the Contract. 

1.2 Street Sweeping 

1.2.1 Sweep and clean all roads and sidewalks within District -, except along the 
Corniche, a minimum of X per day, and keep these areas free of litter throughout the 
day. 

1.2.2 Provide sufficient litter containers for pedestrians to properly deposit their waste. 
The containers shall have a place suitable for placing anti-litter messages. Location 
of the containers is to be determined in consultation with the appropriate departments 
in the Governorate and others as necessary. The Governorate's preference is a 
minimum of X container per block. Litter containers shall be unloaded specify 
frequency. 

1.3 Waste Collection 

1.3.1 Remove waste from all containers or premises in District - at least once per day 
and transport it in compactor or roll-off trucks to the disposal site designated by the 
Governorate. 

1.3.2 {If containers in premises are a suitable option) The Contractor may provide 
containers to premises for waste storage prior to collection. If bins or skips are used, 
prior approval must be obtained from the appropriate Governorate departments or 
others. 

2. Staffing 

2.1 Employment consideration shall be given to the public employees involved with waste 
collection, street sweeping, and transport in District -. 

2.2 Drivers and laborers are to wear uniforms that will include an apron or vest to be of bright 
orange with the name of the Contractor on the back. 

3. Equipment 1 Maintenance 

3.1 Procure and maintain all equipment needed for the service during the entire term of the 
Contract. 

3.2 A depot to park and maintain vehicles must be provided by the Contractor. 

3.3 All vehicles used for waste collection / transport are to be washed regularly. 

4. Contract Administration 

4.1 Contractor to provide contact, telephone number(s), and addresses to representative of the 
Governorate and the public. 

Daily reports on routes serviced, trips to the disposal site, equipment status / 
maintenance performed, employee attendance, and type / nature of complaints received 
are to be submitted to the Governorate every two weeks. 
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5. Payments 

5.1 The Governorate will pay the Contractor on a monthly basis, one month in arrears, less 
charges for liquidated damages. 

5.2 Since the Contract will be for five years, prospective contractors may propose payment on a 
fixed price basis with a separate price for each year, or a first year price with an annual 
adjustment based on all or a portion of a published inflation index. The Governorate will 
consider the designation of certain expense items (diesel fuel) for adjustment on a pass- 
through cost basis. Prospective contractors are to define the items they would propose 
handling in this manner. 

5.3 The Contractor is not to demand / charge money from premises in District -. 

6. Contract Security 

6.1 A Bid Bond, or a certified bank check made payable to the Governorate of Alexandria, in 
the amount of 2.0 percent of the first year value of the Contract is to be submitted with the 
response to the (Request for Tenders). A Bid Bond is to be valid for 120 days. 

6.2 The Contractor is to furnish a Performance Bond for the annual value of the Contract. The 
bond is to be valid for five years. Prospective contractors are to submit a consent of surety 
on obtaining a Performance Bond with the submission of the response to the RFT. 

7. Contract 

7.1 Contractor to begin work within 90 days of Notice of Proceed. 

7.2 Liquidated damages, as specified in the Contract, shall be applied to the Contractor's 
monthly payment for failure to provide services to an acceptable standard. 

7.3 All parties to the selected partnership shall be in compliance with applicable rules and 
regulations in Egypt. 

7.4 The Governorate reserves the right to terminate the Contract for the failure of the 
Contractor to perform in an acceptable manner, as specified in the Contract. 

8. Site Inspection 

PCs shall inspect the area to be serviced to determine the number of containers or premises from 
which waste is to be collected, roads / sidewalks to be swept, route to transport waste / litter to the 
disposal site, and all other circumstances that affect the cost and nature of the work to be 
performed. You were required to attend a site inspection, as part of the mandatory Pre- 
Submission Meeting. 

It is estimated that the number of containers or premises in District - from which waste is 
collected is a b o u t .  PCs shall not rely upon this estimate and by submitting a response a PC 
warrants and agrees that in formulating and submitting a response, the PC has relied solely upon 
the PC's inspection of the area in which the work is to be performed and upon the PC's own 
judgment as to the amount and nature of the work to be performed. 

The Governorate is relying upon the expertise of the PC to determine the nature and amount of 
work to be performed, and, if deemed qualified, in formulating a price for the service to be 
performed. The successful PC shall not be relieved of the obligation to execute a Contract or to 
fully perform all obligations under the Contract by reasons of any error, miscaiculation or 
omission in the inspection of the area where the work is to performed. 
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9. Contract 

A draft Contract for the service being requested under this Tender process is presented in 
Attachment 4 to this Request for Tenders. (NOTE: In this report the contract is presented in 
Appendix G.) Unless a specific deviation or exception to the terms of the draft Contract is stated 
in the response to this RFT, it shall be understood that the PC is willing to execute a Contract 
taking the form specified in the draft Contract. 

10. Requests for Clarification 

It is the responsibility of PCs to request clarification of any ambiguities, discrepancies, or errors 
in this RFT. Requests for clarification shall be in writing and shall be delivered to the 
Governorate no later than 21 days prior to submission of responses to the RFT. 

All requests for clarification will be responded to in writing with a copy provided to every PC 
that has, as a mater of record, received this RFT. 

Any supplemental instructions will be forwarded in writing as addenda to all PCs who have, as a 
matter of record, received this RFT. All addenda issued under this RFT shall be signed by the 
PCs authorized representative and submitted with the response the this RFT. 

11. Project Schedule 
The schedule for this project is shown below: 

Date after Release of PQR Event 

21 days Pre-Submission Meeting (Mandatory) 

30 days Final date for submission of questions for clarification 

45 days Submission of responses to Pre-Qualification Request 

60 days Short list of qualified contractors 

90 days Release Request for Tenders 

120 days Submission of responses to Request for Tenders 

150 days Selection of Contractor 

180 days Negotiation of service agreement and price 

190 days Award of contract, and issue Notice to Proceed 

280 days Date of Commencement of Operations 

12. Legal Requirements 

In performing the Contract to be awarded, the Contractor is to comply with all applicable laws, 
ordinances, and regulations. A PC is responsible to be familiar with applicable laws, ordinances, 
and regulations that may in any manner effect a PC's ability to perform or cost of performance. 

13. Subcontractors 
Subcontractors proposed to undertake any portion of this project are to be identified in the 
response to the RFT. Also the Governorate shall approve any changes in subcontractors during 
the term of the Contract. 
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The Contractor is liable for the failure of subcontractors to perform in any phase of the work. 

14. Delivery of Request for Tenders Submission 

Prospective contractors shall submit one original and three copies of their Tender submission to 
the Governorate by 4:00 p.m. on 120 DAYS AFTER RELEASE OF PRE-QUALIFICATION 
REQUEST. The submission is to be sent or delivered to the Central Office of the Governorate. 

Any submissions received after the time or date specified above will be returned unopened. 

15. Proposed Work Approach 

The specific approach you propose to take to provide the requested services is to be describe in 
sufficient detail to assess its merits. The areas on which you are to provide information are: 

Operational plan to undertake waste collection and street sweeping, including waste 
collection routes, productivity standard (number of containers or premises to be collected per 
day), frequency of waste collection and street sweeping, and daily work schedule; 

Equipment to be used (specify make/model/capacity) and procurement schedule from 
placement of order to delivery in Alexandria; 

Staffing plan, including labor categories, number of work crews, shifts per day, hours / days 
to be worked per week (Selected contractor to give current public employees involved with 
waste management in District - suitable employment consideration); 

Location of equipment yard, including current ownership and schedule for access to site 
unless already owned or leased. If leased, specify lease term; 

Maintenance, including schedule for preventive maintenance and major repairs, and list of 
tolls and spare parts to be supplied; 

Approach to customer relations, including promotion of proper waste storagelhandling 
techniques with premises, placement of anti-litter posters on litter containers, and responding 
to service complaints; and 

Public education program plan, including plans to subcontract activities to others such as a 
non-governmental organization (NGO). 

16. Cost Proposal 
PC is to complete the cost proposal given in Form A. The form is to be signed by an authorized 
representative of the PC that is submitting the response to this RFT. 
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Form A 

Cost Proposal 

1. First Year Cost 

The proposed cost per month during the first year of operation is: 

Figures: Words: 

The Governorate of Alexandria (Governorate) would prefer a set cost per month during the five 
term of the contract. However, the Governorate will consider other means of adjusting the cost on 
an annual basis. Possible options include adjustment based on a percentage of an officially 
published cost escalator, such as 40 percent of the Consumer Price Index. 

In addition, the Governorate will consider annual adjustments to cost components on a pass- 
through basis. Costs that could qualify are those that are outside the control of a contractor, and 
will be adjusted on the basis of actual cost. As an example, the cost to transport to a disposal site 
will be adjusted on a pass-through, if a new disposal site is designated that is further than the 
initially designated disposal site from District . A pass-through cost will be priced at the 
actual expense. 

2. Annual Escalation 

2.1 Fixed Price Annual Adjustment 

If a fixed annual cost is proposed, specify the proposed annual cost during years two through five 
of operation below. 

Year 2: Figures: Words: 

Year 3: Figures: Words: 

Year 4: Figures: Words: 

Year 5: Figures: Words: 

2.2 Price Escalation Factor 

As an alternative to a fixed price, a proposed escalation factor may be proposed. If this method is 
proposed provide the following: 

Escalation Index: 

Publisher of Proposed Index: 

Percentage of Index to Apply (%): 
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2.3 Pass-Through Costs 

Prospective contractors may designate cost components as pass-through costs. Specify the 
proposed components proposed to be designated for classification as pass-through costs, and the 
reasons for this request. 

The under signed authorized representative of the prospective contractor that is submitting this 
response to the Request for Tenders has carefully examined the Tender documents and 
thoroughly understands their stipulations, requirements, and provisions. 

Name of Tenderer: 

Authorized Representative: Witness: 

Name (Typed) Name (Typed) 

Name (Signature) Name (Signature) 

Title Title 

Date Date 

( Seal) 


