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Executive Summary

Rapid and uncontrolled urban expansion is common in major cities throughout the
world. The rural poor are drawn to metropolitan areas by the lure of jobs, family and
perhaps a better life. Often they congregate on the peripheries of cities in
overcrowded, unplanned urban slums which expand without the structure or controls
necessary for planning land use and density, security, social and health services or the
physical infrastructure of roads, sewer, water, electricity and telecommunications.
Such is the case of Ezbet el Nawar (EEN), an informal slum neighborhood located on
the boundary between Cairo and Qalyubeya Governorates in the Arab Republic of

Egypt.

The Making Cities Work/Greater Cairo Healthy Neighborhood Program (CHNP) was
carried out in Ezbet el Nawar from October 2003 to August 2004. This program was
funded by the United States Agency for International Development (USAID), Making
Cities Work program and implemented by the Environmental Health Project (EHP)
and the Experimental Center for Recycling and Environmental Development
(ECRED) in EEN.

The project goal was to design, promote and implement affordable, feasible and
replicable improvements in household and community sanitation, drinking water and
other environmental health technologies. Activities included an engineering
assessment of sewer and water systems, analyses of 75 water samples from private
wells and the municipal filtered water system, a neighborhood health and
environment survey of 510 households, preparation of digital base maps and a local
plan of action, and implementation of water and sewer improvements. Activities to
develop evidence and support for future interventions were designed to involve
stakeholders in Ezbet el Nawar.

Existing condifions in Ezbet el Nawar

Hygiene and water supply

Infants less than 3 years old were most at risk for both diarrhea and acute respiratory
infections. Combined morbidity of the two broad classes of ailments approached 42%
for 170 infants. The rate for the next age group, 4-7 years, was nearly half at 24.3%.

No full-service MoHP medical clinic is available in EEN although a mobile clinic
visits the family planning clinic on Tarat El Tawala Street every two weeks. Small
private clinics provide emergency first aid at ECRED and the Salam Center. The

MoHP also has opened a small family planning clinic in an office next to ECRED.

The household survey checked for knowledge on when to wash hands. About 76% of
respondents said that one should wash before eating. Only 46% mentioned
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handwashing after defecating. Slightly more than half could list at least one critical
time when it was important to wash hands either before or after the activity but only
28% mentioned two. Some (8%) did not list any of the critical times for handwashing.

Municipal water supply is erratic. Most people (>65%) experience water cuts daily
and receive water only between midnight and 6:00 am. Less than 15% of the basic
water need for EEN is met by potable filtered water from an approved municipal
source. The remainder comes from hundreds of small private wells which draw from
contaminated shallow aquifers. Few controls exist for construction of additions and
new buildings so water demand is escalating.

Water was analyzed from private wells and from taps supplied by municipal sources.
The majority of the 75 samples (75%) did not meet the minimum acceptable
standards for drinking water in Egypt. The water samples (both wells and municipal)
most commonly exceeded standards for nitrite, manganese and coliform bacteria.
Heavy metals do not appear to occur at excessive levels.

The water testing by MoHP suggests that contaminated well water mixes with clean
filtered water in the municipal distribution system. Visual inspections confirm that
multiple cross connections exist between wells and the municipal system thus
contaminating the municipal system.

Options for getting additional treated water are limited. Khesous Water Treatment
Plant (WTP), the only alternative Qalyubeya source, operates at less than 50%
capacity due to equipment breakdowns and poor maintenance. Obtaining water from
Cairo sources like Al Marg or Mustorod WTP is unlikely because there is insufficient
production from Cairo and no administrative arrangements to pay for services across
governorate boundaries. Money is collected to maintain the water system through
individual water meters, but the tariff rate is set too low and does not cover the costs
of producing and distributing potable water. In addition, fees are forwarded to the
central government fund and an insufficient amount is returned to pay for routine
local O&M costs.

The water distribution network is poorly structured and lacks zone control valves and
outlets for cleaning the lines. The lack of a looped system design requires higher
pressures in order to provide water to the ends of the lines. This increases the chance
of bursting pipes. Ruptures of both the water and wastewater networks are common in
EEN. Their close proximity to each other makes cross contamination of the potable
water by sewage a possibility.

Existing conditions for sanitary sewage disposal

Nearly all households have flushing toilets and are connected to a mix of public and
private trunk-mains and lateral collectors. Many lines discharge directly to open
drains and nearby low-lying areas. Meanwhile Ministry of Water Resources and
Irrigation is considering the imminent closure of the Khesous drain, which presently
receives large quantities of sewage from EEN.
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Most households (from 65% to 80%) report problems with pooling sewage around
either their own home or that of their neighbor. A huge problem is the delayed
construction of a key pumping station in EEN to inject sewage into the main
interceptors going to Gabal Asfar Wastewater Treatment Plant. The temporary pump
units in place are prone to failure which quickly floods major parts of the collection
system and community.

The poor quality of materials and installation make the collection network subject to
blockage, breakage and leakage. For example, the main collector in El Sheikh
Mansour Street has subsided. Partially blocked, it needs replacement or maintenance.
The collection system also is not adequately protected against entry of large objects
that can cause clogging, including household trash and debris from plastic recycling
operations.

New connections and additional flow into the system are increasing due to lack of
controls by Local Unit or GOSD on building construction or renovations. In addition,
significant sections of adjacent Cairo neighborhoods drain into EEN but provide no
funds to Qalyubeya Governorate or Khesous for O&M. The additional flows come
from the south (Arab EIl Tawaila) and the east (ElI Zohour and El Marg towns).

The responsibility for maintaining the sewers is shared informally between LGU and
Gamiya. Both lack staff and technical resources to adequately supervise performance
and so must rely on private contractors. The LGU budget for sewer maintenance is
inadequate. Fees are collected to maintain the sewer system as part of the water tariff,
but little is returned to pay for local sewer O&M costs.

Recommended actions for improving
environmental infrastructure

Multiple recommendations were developed based on the results of the different
assessment activities and discussion with the water and sewer working group.

Water supply

Project water testing confirms the difficulty to determine water sources and quality at
the household tap. Residents should treat/disinfect by boiling, filtering, adding
disinfecting solutions (0.5 to 1% Na hypochlorite solution) (EHP promotes CDC’s
SWS water disinfection using 0.5 to 1% Na hypochlorite) or by solar disinfection
(UV)). Simple disinfection of the water significantly lowers the risk of bacteriological
infections but does not remove nitrite/nitrate or other chemical compounds.

Babies less than 6 months old should not use groundwater in EEN for drinking
purposes unless it comes from an approved source. Infants consuming EEN water
with excessive nitrite and nitrate concentrations may suffer from anemia. Infants
should breast feed and receive commercially bottled water from approved sources or
water from an approved municipal water source after disinfection.
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Repair and maintain the existing Khesous water treatment plant to increase the
amount of good potable water available for EEN.

Cooperate with Cairo so that future renovation work at Al Marg WTP can provide
additional capacity sufficient to meet needs of EEN. This would require coordinating
the system for water billing to share costs between Cairo and Qalyubeya.

Upgrade and maintain the distribution network infrastructure by replacing some
existing mains with larger pipes, installing control valves and flushing points, adding
loops to connect the dead-ends of lines, adding auxiliary booster pumps along the
mains to maintain network operational pressure and developing a maintenance
program.

Create public awareness about water quality of EEN and importance of good hygiene
practices to human health, and about methods for disinfecting water: boiling,
chlorination, filtering and exposure to UV light (solar disinfection).

Remove cross-connections between raw groundwater sources and potable water in the
municipal distribution system.

Institute tight controls on constructing new buildings and enlarging existing buildings
to reduce demand for additional water supply and sewage disposal.

Sewage disposal

The most important priority is to finish building the main interceptor pump station
and to protect and improve the temporary pump station.

Improve and maintain the collection network in order to handle the additional sewage
flows that are sure to occur as the potable water supply increases. Activities would
include:

e Purchase cleaning rods and other tools like a drain bucket machine, rodding
machines or high pressure water jetting machine

e Clean and widen outlets on El Khesous drain and on El Marg drain.

o Construct bypasses between several existing sewers to facilitate drainage in
NE section. Install a pump on the line beside Princess Naamat Palace

Adopt a management system for construction and maintenance of the sewer system,
including:

o Adopting a Sewer Protocol that assign responsibility for O&M of the new
pumping station, the main collectors and lateral sewers between the LGU and
Gamiya

o Developing a plan for the orderly rehabilitation of the entire private sewer
network

e Training LGU and private contractors on making a routine maintenance plan
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o Creating a registry for records and maps of the network maintenance plan

« Verifying that all discharges into drains have been closed in conformity with
environmental conditions after providing for proper sewage drainage

o Coordinating with the Ministry of Water Resources and Irrigation to ensure an
orderly process for covering or filling the EI Marg and El Khesous drains.

Control construction of new buildings and additions to existing buildings to reduce
demand for additional water supply and sewage disposal capacity. There will always
be an overload of the sewer, water, solid waste disposal and other community
services if new construction continues uncontrolled.

Create a long term administrative agreement between Cairo and Qalyubeya for water
and sewer services. The agreement would include payment for water supply and
maintenance of sewer mains network by Cairo.

Activities implemented by project after
assessment process

A project action plan was developed around several different activities following
completion of the assessment and discussion with the Water and Sewer Working
Group.

Household level point-of-use water treatment

The inconsistent availability and quality of potable water in EEN’s municipal water
distribution system led the project to investigate household level interventions for
water. The options included:

e Chlorination by addition of dilute (0.5-1%) sodium hypochlorite solution
o Physical filtration of the water using ceramic “candle” filters
o Solar disinfection using the ultraviolet wavelengths of the sun’s rays

People were satisfied with the ceramic candle filters but felt they were too expensive.
Solar disinfection was found to be cheap and acceptable from the stand point of water
quality. Chlorine was not promoted as there were concerns in MoHP about self-
application of chlorine solutions. A more concerted effort later may shift MoHP
opinion in favor of a Safe Water Chlorination Project.

Mother’s Day hygiene education program for 250
women

During March 2004, over 250 women attended the information sessions held at
ECRED in EEN. The sessions coincided with Egyptian Mother’s Day. ECRED staff
presented information about the water problems facing EEN residents. The local
MoHP physician/manager discussed the diseases spread through poor water quality.
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Songs and a small play depicted the problems of polluted water and parodied a
number of unsanitary practices that could spread diarrheal disease. The play
demonstrated correct handwashing and proper storage of clean water. Methods for
treating water (boiling, chemical and solar disinfection and ceramic candle filters)
their costs and effectiveness were described. Participants also described their own
experiences with getting clean water.

Improvements to the sewage collection and water
distribution systems

Water and Sewer Working Group: A working group was created to help assess the
water and sewer systems. The work group included the head of the Local Unit, water
and sewage staff of the Local Unit, National Democratic Party representative,
Gamiya chairman, sewer contractors and CHNP consultants. The Work Group wrote
a performance protocol between the Local Unit and the Gamiya that defined the
responsibility for sewer maintenance and managing sewer contractors.

Based on tender specifications and bid documents prepared by CHNP, the working
group selected vendors for water valves, sewer cleaning rods, a rodding machine and
the contractor renovating the WTP. The working group monitored performance of the
plant renovation contractors and will oversee installation of the water valves.
Renovations began Aug. 7, 2004 and finished on Sept. 14, 2004.

Improvements to temporary sewage pump station: CHNP engineering consultants
advised the Local Unit about improvements for the temporary pump station. LGU
took steps to:

o Place steel screening to ensure that debris did not clog pump intakes

o Improve the portable diesel powered pump, which later was replaced by an
electric pump housed in a new secure brick pump house

o Develop the specifications for a pump in the northern quarter of EEN to
temporarily drain the sewage system to Al Marg canal (The Gamiya is
purchasing the pump with assistance from the LGU)

Purchase of equipment: CHNP purchased 400 hand-held clearing rods made of spring
steel. These are the primary tools used by the local laborers and sewer contractors to
clear blocked lines.

Valves to control water supply distribution: The working group decided to improve
control within the distribution system by placing gate valves at key locations in the
distribution network. CHNP purchased 15 four inch valves and 5 six inch valves at a
cost of 14,200 LE. The Gamiya agreed to provide 8000 LE for labor and materials to
prepare the vaults for housing valves and later added another 4,000 LE. The LGU
agreed to provide the parts, manhole covers and labor to make the valve connections.

Renovation of Khesous Water Treatment Plant: To increase production of water,
CHNP contracted for improvements to two package water filtration systems which
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were functioning at less than 50% capacity. The 81,000 LE contract includes
rebuilding or replacement of key pumps and motors, refurbishing electrical panels
and chlorination systems, installing a lighting system, and creating an inventory of
key fuses, breakers and switches. The Governorate agreed to pay an additional 35,000
LE to install a chlorination system for disinfecting well water extracted at the same
site.

Training: The project engineer held a three day training workshop for the Local Unit
staff on how to operate and maintain the water treatment plant. A maintenance
manual was prepared for the WTP. A separate manual was prepared for use at the
main sewage pumping station after it comes on line.

Future initiatives after the Cairo Healthy
Neighborhood Program

The Cairo Healthy Neighborhood Program was a successful initiative that produced
much more than a simple environmental assessment and action plan. The local and
central government combined with ECRED and the Water and Sewer Working Group
to document existing conditions and to enact specific infrastructure improvements.
These achievements also serve as a starting point for future measures. In addition to
the system—specific recommendations listed above, the community could plan on
undertaking the following strategies:

« Initiate a process to “regularize” or incorporate EEN so that it can receive
services and funds officially. EEN should determine whether to remain within
the Khesous Local Unit or become an independent Local Unit and then seek
recognition by the national government and Qalyubeya Governorate.

e The Japanese Development Agency, JICA, has shown interest to improve the
EEN water system. The Local Unit should request technical assistance and
infrastructure improvement funds to maintain its water production capacity
and improve its distribution system. Construction of additional treatment
capacity would reduce the present large deficit in the water budget for EEN
and Khesous.

o Khesous and Qalyubeya Governorate should collaborate with Cairo
Governorate in order to secure additional sewer and water services for Ezbet
El Nawar before the design for the new EI Marg water treatment plant is
finalized. The cost to Cairo for providing water to EEN can be balanced
against the LGU’s cost of handling Cairo’s sewage.

o Systems for water supply and disposal of sewage and solid waste require
funds for operations and infrastructure maintenance. The Local Unit needs to
raise additional funds to sustain operations. Most people indicated that they
were willing to pay more money for better sewer and water services.

o A future project should investigate the practices of the Zeballeen community.
How can they be better tied into the new waste handling paradigm that
incorporates the large multi-national companies without reducing the
Zeballeen to the level of mere laborers? Is there a way to sustain their high
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levels of resource recovery and recycling of materials from the waste stream
of northern Cairo? Presently material collected by the multi-nationals goes
straight to landfill with little resource recovery.

e Atechnical and economic feasibility study should look at placement of a solid
waste transfer station in EEN. It could help to improve the sanitation of EEN
by facilitating the end disposal of residue remaining after the valuable
materials have been removed by the Zeballeen. Urban transfer stations can use
small neighborhood facilities with locally available equipment that is sized to
meet the local requirements.

e A community hygiene program can raise awareness about the hazards of
contaminated water and methods to treat water in the household. Developed
by MoHP, it should include activities to remove connections between the
municipal system and the wells after the quantity of potable water has
increased.

o A full service MoHP medical clinic is planned for construction on Tarat el
Tawfeikeya Street, but the work is delayed by a boundary dispute between
Cairo and Qalyubeya Governorates. Meanwhile squatters are rapidly usurping
the land. Both governorates should intervene to facilitate the transfer of land
from the Ministry of Water Resources and Irrigation to Qalyubeya
Governorate Directorate of Health.

Conclusion

The Greater Cairo Healthy Neighborhoods Program/Making Cities Work Project was
implemented as an initiative with a modest budget. The challenge was to find cost-
effective and creative approaches that demonstrate how targeted investments can have
positive results. A key strategy was to look for partnerships and collaboration among
groups that have some stake in the outcomes at the local level.

The challenge for any project is to identify the resources available and then look for
synergism that can increase those resources. The project’s efforts to identify
challenges, determine opportunities and assign responsibility have heightened
awareness among the different stakeholders about the problems and solutions for
EEN. Some of the most difficult tasks were those sorting out how different entities
can interact for the benefit of the community.

The steps taken in Ezbet el Nawar are the beginning of a process that needs to
become more sustainable. Such sustainability can occur only through the partnerships
derived when local and central governments, civil society groups and private sector
companies all participate in creating a supportive environment at the local level.

Success in such a venture will be measured over the long-term. It will be measured by
actual changes and improvements in the environmental conditions and quality of life
for residents of Ezbet el Nawar. Against this measure, the Greater Cairo Healthy
Neighborhoods/Making Cities Work Project is a successful starting point.
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1. Intfroduction and
Background

Rapid and uncontrolled urban expansion is a common phenomenon in major cities
throughout the developing world. The rural poor are drawn to the metropolitan areas
by the lure of jobs, family and the chance for perhaps a better life. Often they
congregate on the peripheries of the developed cities in overcrowded, unplanned
urban slums. The rapid growth of such neighborhoods occurs largely without the
formal structure or controls necessary for planning of land use and density, security,
social and health services or the physical infrastructure of roads, sewer, water,
electricity and telecommunications. Such is the case of Ezbet el Nawar, an informal
slum neighborhood located on the boundary between Cairo and Qalyubeya
Governorates in the Arab Republic of Egypt.

This report will describe the activities of the Making Cities Work/Greater Cairo
Healthy Neighborhood Program (CHNP) undertaken in Ezbet el Nawar during an
eleven month period from October 2003 to August 2004. This program was funded
through a grant from the United States Agency for International Development
(USAID), Making Cities Work program and implemented by the Environmental
Health Project (EHP). The activities included an environmental assessment of the
sewer and water system, laboratory analyses of samples drawn from private wells and
the municipal filtered water system, a neighborhood health and environment survey
administered to 510 households, preparation of a local plan of action and
implementation of water and sewer improvements.

This work builds on the USAID Urban Health Initiative and initial activities by others
in early summer 2003 to conduct a rapid qualitative situation analysis and to convene
stakeholder meetings for both local residents and government representatives. That
initial work was described earlier by Boussen el al.! (2004) and summarized below.

1.1.  USAID/ANE Urban Health Initiative

As the urban centers of Asia and the Near East continued their rapid growth, it

became evident to USAID/ANE that their health programming had not kept pace with
the growing needs of urban slum dwellers, particularly for children. Recognizing this
trend, the ANE Population, Health and Nutrition (PHN) Team developed an initiative

! Boussen, Carla, Gamal Bisada, Eman Eltahlawy, Elham Fateem, Maha Ghobashi and Magued H. Moawad. 2004. Activity
Report 123: Cairo Healthy Neighborhood Program: Situation Analysis, with Literature Review and Stakeholder Meetings.
Environmental Health Project. Washington DC. 86 pg.



designed to focus Agency attention and resources on the health conditions of urban
slum dwellers. This Urban Health Initiative had three phases: literature reviews,
demonstration activities, and capture of knowledge and lessons learned.

Phase I: A desk-top literature review improved USAID’s knowledge and
understanding of the health status and conditions in ANE urban slums and squatter
settlements. The results were presented in EHP Activity Report 109%. The study
confirmed the hypothesis that the health of children in urban slums is as bad as or
worse than that of children in rural areas. The main childhood illnesses of rural areas
also prevail in urban slum or squatter settings, including diarrheal disease, acute
respiratory infections and vaccine preventable illnesses.

Phase 11 was initially conceived as an in-depth research activity to complement the
literature review. This evolved into a program to demonstrate urban health activities
such as the Cairo Healthy Neighborhood Program, as a means to increase USAID
experience in planning, implementing and evaluating child and family health
programs in urban slums and squatter settlements.

Phase 111 offers practical guidelines to PHN officers for programming in urban slums
based on the accumulated knowledge and experiences of Phases I and II.
Documentation and preparation of Activity Reports, such as this one is an example of
the Phase 111 activities.

The ANE Region has entrusted the implementation of the initiative to the
Environmental Health Project (EHP), which has successfully carried out urban slum
environmental health improvement activities in various regions of the world over the
past 15 years. Funds made available for the initiative are relatively modest and
present a challenge to find cost-effective and creative approaches that demonstrate
how targeted investments can have positive results.

1.2. Early inferventions

The USAID/Egypt Mission responded favorably to a region-wide request to
participate in Phase 11. Doug Heisler, ANE-PHN Team Leader, traveled to Egypt in
June 2002 to meet with the Egypt Mission. Together with Dr. Emad Yanni of USAID
Egypt, they designed a demonstration child health program in two slums in greater
Cairo. The Egyptian Ministry of Health and Population (MoHP) Director of Urban
Programs welcomed the proposal for an urban slum program as it fits with a current
MoHP initiative for expanding services to reach the urban slums. Ezbet el Nawar was
selected as one site because of its apparent lack of infrastructure and services, the
presence of NGOs capable of carrying out program activities and its obvious need for
assistance. Ezbet el Nawar is the home of a community of zabbaleen, or traditional
garbage collectors and recyclers. The zabbaleen are some of the most marginalized

2Fry, S., B. Cousins and K. Olivola. 2002. Health of children living in urban slums in Asia and Near East: Review of existing
literature and data. Activity Report 109. Environmental Health Project. Arlington VA.



urban poor populations in Egypt. The second site was later eliminated when the
inhabitants were resettled and the dwellings removed.

To have sustainable impact, it also became clear that it would be important to identify
a local funding source to be available following termination of funding from
Washington, scheduled to end with the conclusion of EHP 11 in the summer of 2004.
The Mission agreed to provide support to a local NGO to work in the selected
communities via a PHN grant through the USAID-funded NGO Service Center. The
NGO, Coptic Evangelical Organization for Social Services (CEOSS), agreed to
include Ezbet el Nawar in its proposal.

A second team visited Cairo in December 2002 to further develop the approach and to
seek local partners to help implement the program. Team members included EHP
activity manager Sarah Fry and Stephanie Wilcock of USAID/EGAT/Urban
Programs. The team visited the selected slum areas, local and national NGOs, USAID
and the MoHP and developed an overall approach, the Cairo Healthy Neighborhoods
Program (CHNP).

Based on findings of the December scoping visit and discussions with various offices
within the USAID/Egypt Mission, the urban health program approach proposed was
multi-sectoral in nature and included the following elements:

o Conduct a qualitative situation analysis to encompass socioeconomic, cultural,
environmental, and other determinants of child health

o Convene stakeholders’ planning meetings to define key program strategies

o Collect baseline data collection through interim DHS

o Identify and implement environmental health and hygiene improvement
through the present activities as managed by EHP

o Maternal/Child Health/Reproductive Health and Family Planning Clinic
Project and community-based activities would be carried out by CEOSS
through a grant from NGO Service Center as part of a USAID Mission PHN
buy-in to the Center

« Obtain micro-credit or income generation activities through USAID Mission
and other partnerships yet to be determined

o Build capacity of all NGOs and other organizations involved in the program

e Assist the MoHP Urban Programs Directorate and relevant municipal
agencies to improve policies and capacity to provide health services to urban
slums

e Document program activities and lessons learned for
implementation/replication elsewhere in Cairo and other ANE countries/cities.

1.3. Situation analysis

A situation analysis (SA) was conducted in May and June 2003 in order to better
understand the factors affecting the children’s health in Ezbet el Nawar (EEN). The
SA also was designed to promote participation by the slum communities during the



problem identification phase and to provide a base for designing program strategies
and targeting later interventions. The SA included:

o Community meetings to involve EEN residents in assessing health and
hygiene conditions

o Literature search and review of existing reports that contain information
relevant to EEN and other similar neighborhoods

e Avrapid qualitative assessment of family health in EEN encompassing
socioeconomic, cultural, environmental and other determinants

A quantitative baseline survey also was carried out through a separate effort by Egypt
Demographic and Health Survey (EDHS) to complement the findings of the EHP
qualitative assessment. At the time of this writing, the results from EDHS have not
been available for review.

1.4. Stakeholder workshops

Two stakeholder workshops were held in July 2004. The objective was to identify
priority health problems of Ezbet EI Nawar families based on information collected
from the literature review and the situation analysis, and to collectively define the
best “workable” options for improving the neighborhood health situation.

1.4.1. Neighborhood workshop

The neighborhood stakeholder workshop was the first of two stakeholders’ meetings.
Participants representing communities and local organizations living and working in
the Ezbet EI Nawar neighborhood attended the workshop. The challenge of the
workshop was to provide the information in a simple, easy—to-use format to enable
participants to make informed decisions. Some innovative methods used in the
workshop included “gallery walks” of situation analysis results; “out of 10 people”
visuals; and a discussion of “lessons learned” from another zabbaleen neighborhood
in Cairo.

The participants of the neighborhood workshop identified three priorities for actions
relating to health and the environment:

o Basic sanitation (sewage disposal), clean water and clean air
o Improved child health, nutrition and development
« Safe motherhood

In addition to the above priorities, neighborhood stakeholders also were concerned
about the livelihoods for the Zeballeen garbage collectors. Over the past year, the
government has changed the method for collection of household garbage in many
parts of the Greater Cairo region. The traditional household collection and recycling
services performed by the Zeballeen have been replaced by municipal contracts with
large multi-national garbage hauling contractors.



1.4.2. Government/Donor/NGO stakeholder
meeting

A second stakeholders’ meeting included representatives from the Cairo municipal
government, health officials from the Ministry of Health and Population (MoHP),
USAID, and several NGOs. At the meeting, priority concerns identified at the
neighborhood stakeholders” workshop were discussed, committees were formed, and
roles, responsibilities and priority actions were identified through a problem-solving
process.

1.4.3. Results of the stakeholders meetings

e A committee was formed to address the water and sewage issues and a local
NGO, Experimental Center for Recycling and Environmental Development
(ECRED) was identified to conduct a short-term awareness campaign to
reduce risks related to water, sanitation and air pollution.

o USAID/Egypt was awarded a grant from EGAT/Urban Programs/Making
Cities Work to improve the water and sanitation conditions in the
neighborhood.

e The neighborhood was added to the MoHP mobile health clinic/immunization
services circuit.

e World Education was tasked to develop urban slum-oriented literacy materials
and training on hygiene improvement messages for Ezbet El Nawar and other
Cairo neighborhoods.

1.5. Building neighbornood capacity

The underlying principle of the Cairo Program was to build neighborhood capacity to
take actions to improve their own situation. The participatory situation analysis and
the neighborhood stakeholders’ workshop methods were important mechanisms to
build neighborhood skills for interpreting and using information to identify problems
and thus demonstrate how the neighborhood could play a role in improving their own
health problems by working towards common shared goals. As steps were taken to
identify and address immediate problems, the activity created a “snowball effect” and
gained attention and participation from both within and outside the immediate
neighborhood. The momentum created by these early activities led to other successes
in the Greater Cairo Healthy Neighborhood Program/Making Cities Work as
described further in this report.






2. Greater Cairo Healthy
Neighbborhood Program/
Making Cities Work
Project

2.1. Overview

Building on the success of the situational analysis and the accompanying stakeholder
meetings, a small grant of US$100,000 was awarded for implementation of urban
environmental health improvements in Ezbet el Nawar. The project goal was to
design, promote and implement affordable, feasible and replicable improvements in
household and community sanitation, drinking water and other environmental health
technologies. The scope of work for this grant is attached in Annex I. The time for
implementation was October 2003 to May 2004 but later extended to mid September
2004,

The first step was to assess the current situation for sanitation, water supply and other
priorities identified by the community during the earlier situational analysis and
ensuing stakeholder meetings. The assessments involved a more in-depth
investigation to develop the evidence and support for various interventions. These
intervention options were considered by the community through a representative
committee and participatory process and choices made for implementation.

Although government plans currently exist to address some of these needs with large
infrastructure improvements, it will take a long time before the work commences and
is completed. Even after the work finishes, there still remains the key issue of
sustainable maintenance. This is a scenario that likely repeats itself in numerous other
under-served neighborhoods in Greater Cairo.

To help meet this challenge, the Cairo Healthy Neighborhood Program (CHNP)
intended to improve the hygiene situation in the Ezbet el Nawar neighborhood (EEN)
by identifying strategies with different levels of cost and technical complexity. Some
could be implemented fairly rapidly by the community itself with some support from
the CHNP/MCW grant and other sources. Others would need to be submitted to the
appropriate governmental agencies for inclusion in existing programs for facilities
planning, funding and technical support. CHNP/MCW also supported demonstration



interventions and assisted the community in finding solutions to replicate and sustain
the improvements.

In keeping with the participatory style adopted in the earlier SA phase, the MCW
component continued to maintain stakeholder involvement through stakeholder
meetings, working with a local water and sewer committee and discussions with
community leaders. MCW also coordinated with ongoing MoHP initiatives and with
other Greater Cairo Healthy Neighborhood program activities, such as the Integrated
Urban Hygiene Promotion and Adult Literacy Project implemented by World
Education, an international NGO developing women’s literacy and hygiene education
materials or the Improving Maternal and Child Health Status Project delivered to
Ezbet el Nawar residents through an NGO Service Center grant implemented by the
national NGO, CEOSS.

2.2. Ezbet el Nawar — the Community

Before 1974, Ezbet el Nawar was a small village located in the southeast region of the
present project area. With less than 40 households it had a population of about 300
persons. Officially, most government planning maps still classify EEN as agriculture
land even though the 211 hectare site is densely covered by more than 5,200
buildings and very little open agriculture land remains. Despite the presence of
approximately 72,000 inhabitants®, it has never been officially incorporated into the el
Khesous Local Unit, an administrative unit of Khanka City which lies within
Qalyubeya Governorate. The implications on funding and service provision are
substantial and discussed later.

% Gergis, Obeid Faheem. 2004. Urban Environmental Health Improvements in Ezbet el Nawar, Kalyoubeya Governorate, Egypt:
Water and Sanitation. Project Report, Environmental Health Project, Cairo Healthy Neighborhood Project. Cairo. 93 Pages.
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The rapid urban expansion of Cairo has engulfed EEN. Bounded on three sides by
Cairo and separated from the rest of Qalyubeya Governorate by the large Khesous
agricultural drain, (see Figure 1), Ezbet el Nawar geographically is more a part of
Cairo metropolitan area than Qalyubeya. It lies more than 50 km south of Benha, the
administrative center for Qalyubeya. This creates a fundamental problem for
providing infrastructure to Ezbet el Nawar — for even though it may be easier to
provide infrastructure like sewage and water supply from the Cairo side, the
responsibilities still lies with Qalyubeya Governorate. Few provisions or agreements
exist for providing services across political boundaries. Similar problems exist for
providing other common services, such as health clinics, schools, and security.



Solutions for such problems will require improved cooperation between the Cairo and
Qalyubeya Governorates.

2.3. Experimental Center for Recycling
and Environmental Development

The Experimental Center for Recycling and Environmental Development (ECRED) is
a small non-governmental organization (NGO) started by Mr. Gamal Zekrie Bisada in
1990. Located in the heart of EEN, the ECRED office was the logistics and meeting
center for CHNP activities. ECRED staff also functioned as project outreach staff to
conduct household serveys, collect water samples, follow-up with local government
officials and organize stakeholder and focus group meetings.

ECRED began as a mission of the Egyptian Coptic Church under the patronage of
Bishop Athanasious through the Mission of Daughters of St. Mary with the goal to
improve the social and environmental plight of the Zeballeen settlement residents.
The first focus was on eliminating the practice of burning dirty plastic bags in the
community. A building was started through donations in 1992, and the organization
has grown gradually over the past decade. It has nineteen staff implementing
community services, including women’s literacy classes, rudimentary medical clinic,
veterinary services, housing programs and maternal child health programming. It also
has an adult education and youth center providing literacy classes for teenagers,
social and health services, scouts groups, bodybuilding gym and child labor
awareness program. Recently the organization started training garbage workers about
business start-up. The training gives the garbage workers knowledge about how to
establish contracts and agreements suitable for working with the multi-national
companies that are contracting for garbage collection in urban Cairo. The center is
non-denominational and serves both Christians and Muslims in the community.

2.4. Khesous Local Government Unit

The Local Government Unit (LGU) is the lowest branch of the Egyptian civil
administration system at the village level. The LGU provides various administrative
services, including tax collection, water supply and services to dispose of sewage and
solid waste. Ezbet el Nawar is a hamlet (subvillage) of Khesous LGU. The LGU was
the main government counterpart for the CHNP activities in Ezbet el Nawar.

Although the LGU serves as a tax collection point, it must pass these monies up to the
central finance ministry. Each year, the Al Khanka municipality disperses funds of
which the Khesous LGU receives an allotment to pay for services provided. The
allotment appears to be divided equally among the different LGU rather then being
distributed based upon population or some other measures of priority. As a result, a
large LGU like Khesous may receive the same funding as other LGU’s with
considerably less population to serve.
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The head of the Local Unit is appointed by the head of al Khanka municipality. There
was a recent change in head of the LGU administration during the late part of the
project. Fortunately, the new individual, Mr. Hussein Abou Ahmed seems quite
supportive of the project, building on the work of his predecessor, Mr. Ali Tanani.

2.5. The Gamiya (Community
Development Association)

The Gamiya or Community Development Association (CDA) is a community—based
organization that is non-governmental and registered with the Ministry of Social
Welfare. The EEN Gamiya is unusual for an interesting reason — it also serves as a
private utility for sewer and garbage disposal.* Given this important function in the
community, it was important for CHNP to include the Gamiya along with the LGU in
the environmental activities for EEN.

The EEN Gamiya was organized in 1980, and presently Mr. Adnan Mohamed Abd el
Meguid is chairman of the board. It has a membership and a board of directors
governing its policies and activities. The members are concerned citizens of the area.
Activities focusing on community needs are implemented using funds donated from
the members. This includes kindergarten classes and adult literacy classes for women.
The building also provides office space for the post and telegraph. The National
Democratic Party also has space in the Gamiya building as does a small MoHP family
planning clinic.

2.6. The Zebbaleen

Traditional garbage collectors in Egypt are called “zebbaleen.” The original
zebbaleen were rural migrants from the oasis of the Western Desert. These “wahiya”
or “people of the oasis” established rights to collect in certain neighborhoods and sold
the fresh green garbage to the Bedouin for goat feed. The remaining material (mostly
paper) was dried and used as fuel.

Beginning in the 1950s, the composition of zebbaleen changed as poor migrants
began arriving from the Upper Egypt governorates of Asyut, Sohag and from nearby
Qalyubeya in Lower Egypt. The new comers found work with the wahiya in garbage

4 Maintenance of sewer infrastructure normally is the responsibility of the Local Unit or the Cairo General Organization for
Sewage Disposal (GOSD). Fees for this service are included as a portion of the tariff levied for municipal water use.
Approximately 35% of the water fee is supposed to pay for sewage disposal. In the case of EEN, the neighborhood has never
been officially approved nor included in Khesous Local Unit. This has hampered earlier efforts to include EEN in the area
approved for coverage by the municipal sewer infrastructure. The Gamiya responded to citizen complaints about sewage
disposal problems by arranging for private contractors to install and maintain private sewer lines that carry household sewage to
nearby Khesous, el Marg and al Tawfeikeya agriculture drainage ways. Households paid a one time fee of 500 LE to the
contractors for hooking into these private lateral lines. The contractors also collect a monthly fee of 1 LE per household to
maintain the sewers. Each contractor must pay 300 LE per month to the Gamiya which assigns the boundaries of the areas
served by the individual contractors and reviews the performance of individual contractors. The Gamiya also performs a similar
function for household solid waste disposal. Contractors are allotted areas by the Gamiya to collect the garbage regularly and
also to collect a monthly fee of 3 LE.
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collection. Although a different ethnic group from the wahiya, the general public still
referred to them as zebbaleen. Gradually the new zebbaleen bought concessions from
the wahiya who allowed them to collect garbage from a certain route or “knot”
(lines). The wahiya received the fees paid by the residents for the disposal of their
garbage, while the zabbaleen were entitled to only the garbage itself. Eventually, the
wahiya, acting more as brokers, grew more wealthy and influential socially while the
zabbaleen who collect the garbage survive on the small income made by sorting and
selling the waste and by raising some livestock, mainly pigs.

The better off wahiya are more organized and have formed organizations and in some
instances created businesses that have contracted with municipalities for collecting
from specific districts. The municipalities can collect up to 40% of the total fees
collected by the wahiya. Meanwhile, the actual garbage collectors remain basically
unorganized and largely uncompensated for their hard work.

Zebbaleen sorting garbage
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Day in the life of a Zaballeen: Enab Babu (20 years old).

Enab begins work at 3:00 am. He goes door to door to collect garbage in
Zeitoun. Accompanied by his mother, it takes about one hour by donkey
and cart from Ezbet el Nawar to his “knot,” the line of streets that he
services. His mother stays in the cart and sorts while he makes the rounds
to the households. Some places have their garbage outside the door and
others store it inside so he has to wake someone inside.

At the cart, Enab’s mother sorts out the plastics, cardboard cartons, bones,
paper, glass and metals on the street. Non-useable material goes into the
dumpsters placed on the street by a large commercial waste hauler.
Theoretically he is supposed to carry all waste back and sort at his own
place. This would normally require him to hire a truck to carry away the
unusable residues to the landfill (17 km distance) at a cost 150-300 LE for
final disposal. He has the approval by the city council to collect waste and
also to collect a fee of 1-3 LE per month per household. He is supposed to
pay 40% of his fee back to the city council. Although the percentage seems
high, it is difficult for the council to accurately know how many units he
services. In addition, Enab often gains extra money by carrying away extra
items on special occasions, such as an apartment renovation project. He
also is quite good at recognizing the value of materials in the garbage.

Enab’s business is changing as the solid waste handling industry in Egypt evolves.
During the past two years, the municipalities of Cairo, Giza and Alexandria have
entered into contracts with large multi-national firms from Spain, Italy and France.
The contracts were negotiated to include the collection of garbage by trucks,
transportation and final disposal in landfills. Payments are made as a surcharge
through the household electricity bill.

The multi-national companies merely collect the waste from roadside containers and
transport directly for disposal in various landfills located around the edge of Cairo.
Minimal recycling and resource recovery efforts occur in the process. In many
locales, the Zeballeen were excluded by the final contracts and are prohibited from
doing anything with the waste.

Attempts to work with the multinational companies and the wahiya brokers have not
gone well. One group signed a contract allowing them to carry the waste from the
household to the roadside containers. They are not allowed to take the waste back to
their sorting areas or to remove recyclable materials from the containers. In addition
they are not allowed to practice similar jobs anywhere else. As a result, their income
has suffered. In the end after three months, the contract was broken by the company
and they received no pay. The situation is well described by Ibrahim and Bisada®
(2003) and Ibrahim (2004)°.

® Ibrahim, Fouad N and Gamal Zekrie Bisada. 2003. Cooperation between the Traditional Garbage Collectors and the Foreign
Companies of Solid Waste Collection — Suggestions towards a Sustainable Urban Development in Greater Cairo. Paper
presented at the Conference on Improving Living Conditions through Sustainable Urban Development. Egyptian Ministry of
Housing, Cairo. December 15-18, 2003.

® |brahim, Fouad. 2004. in Beck, Kurt, Till Forster and Hans Peter Hahn (eds., 2004): Blick nach vorn: Festgabe fur Gerd Spittler
zum 65, Geburtstag, Rudiger Koppe Verlag, Koln, pp 281-297.
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3. Assessment Methods

Building on the qualitative evaluation of the Situational Analysis (SA), the project
enhanced its characterization of problems in EEN through a series of assessment
activities conducted from November 2003 through April 2004. Although the SA
identified community environment concerns about water supply, sewage disposal, air
pollution and solid waste disposal, a stakeholder meeting held at ECRED on Dec. 6,
2003, produced spirited discussions indicating that the water and sewer issues were of
greatest significance to the participants. As a result, the project elected to focus more
on these two major priorities. Given the project’s short time frame and limited
budget, this seemed like a prudent move.

The assessment phase of the Making Cities Work project produced four separate
outputs. Copies of each are included in the CD disk accompanying this report.

e Technical assessment of the water and sewage infrastructure implemented by
two engineering consultants, Mssrs. Obeid Faheem Gergis and Jeffrey
Hendrich

o Water Quality Sampling Program of 75 household and commercial sites
conducted by the sanitarians and analytical staff of the MoHP (Annex 2).

e Neighborhood Household Health and Environment Survey of 510 households
fielded by ECRED staff; and tabulated using Microsoft Access database.

« Digital base map and informational database prepared using Arc Info 8 and
AutoCAD 2000 to depict agriculture drainage zones, major sewer and water
lines water sampling sites and water sample analyses for 30 parameters.

3.1. Technical assessment of water and
sewage infrastructure

The technical assessment of EEN is described in the report, Urban Environmental
Health Improvements in Ezbet el Nawar for Water and Sanitation.” This report by
Engineer Obeid Faheem Gergis was essential. It describes the key problems in EEN
for sewage disposal and water supply and the regional context for water and
wastewater infrastructure in the Greater Cairo Metropolitan Area. It also recommends
near-term and long term improvements for EEN.

A highlight of the report was a collection of maps (Annex 3) that greatly improved
the ability of the project team and stakeholders to visualize the physical relationships
between EEN and the surrounding area. Once circulated, the maps were in high
demand by government staff and the public.

’ Gergis, Obeid Faheem. 2004. Urban Environmental Health Improvements in Ezbet el Nawar Water and Sanitation, Kalyoubeya
Governorate, Egypt. Project Document, Cairo Healthy Neighborhood Program. Cairo. 93 pages.
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The report content was based upon information derived from many activities,
including:

o Field visits to the offices of Cairo General Organization for Sewage Disposal
(GOSD) and key sites including the Khesous Water Treatment Plant, Khesous
sewage pump station, the Khesous Local Unit temporary sewage pump
station; and the GOSD Gabel Asfar Sewage Treatment Works.

« Discussions with engineers and officials of Khesous LGU, Khanka
Municipality and Qalyubeya Governorate.

o Transect walks through the community to view the environmental conditions
provided opportunities to discuss informally with area residents, municipal
workers and the private contractors building and maintaining the lines.

e Focus group meetings convened with the private contractors and the Gamiya
leaders in order to better define the management mechanisms for the private
sewer lines in the project area.

o Extensive discussions with the Water and Sewage Working Group that
included Khesous LGU staff, CHNP consultants, sewer contractors and
representatives from the Gamiya and the National Democratic Party.

3.2. Water Quality Survey by MoHP and
CHNP

In response to concerns about the quality and quantity of drinking water available for
EEN residents, the Ministry of Health and Population (MoHP) collected 75 water
samples and analyzed them for multiple chemical and bacteriological parameters
during March 2004. The MoHP contributed staff and transport for the sample
collection. The Cairo Healthy Neighborhood Project (CHNP) developed a basemap
for use in the sample and also provided hands-on training to MoHP sanitarians on
methods for developing a strategy for selecting sampling sites. The costs for the
laboratory analysis (US$2,850) were paid by CHNP. The unit cost per sample was
approximately $38/sample.
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Sanitarian taking water samples

Samples were gathered from 75 sites using MoHP-approved procedures by
sanitarians from the Ezbet el Nawar and Khesous health offices of Qalyubeya
Governorate and analyzed by the MoHP Environmental Monitoring and Occupational
Health Studies Center, Imbaba, Giza. The sample sites were selected based on
geographic location and proximity to water service and known sources of
contamination after discussion with MoHP staff, area residents and project
consultants. A map of the locations is attached as Figure 3. Staff based in Ezbet EI
Nawar (EEN) at the Experimental Center for Recycling and Environmental
Development (ECRED) assisted the sanitarians and was quite instrumental in
obtaining samples and identifying locations. The full report is attached as Annex II.

The sources included 31 samples drawn from municipal water lines, 37 from private
underground wells and 7 from mixed lines where the systems were interconnected,
but the source was inconclusive. All of the samples were tested for the following
parameters:

Chlorine residual —> pH —> Turbidity —> Total Dissolved Solids
Ammonia —> Nitrite—> Nitrate —> Iron

Manganese —> Calcium —> Sulfate

Total Coliforms —> Fecal Coliforms —> Fecal Streptococcus

Bacterial Plate counts at 37°C and 25°C —> Microscopic exam

In addition, six groundwater samples were tested for Chemical Oxygen Demand and
another five for an array of twelve heavy metals, including:

e Lead
e Arsenic
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Cadmium
Selenium
Mercury
Chromium
Aluminum
Zinc
Copper
Nickel

Tin

Silver

The sample sites for the heavy metal analysis were located within the Zareeb area
where most of the garbage sorting and related recycling activities occur.

3.3. Neighborhood Health and
Environment Survey

At the same time that the MoHP was analyzing water quality, MCW also fielded a
Neighborhood Health and Environment Survey. Staff from the local NGO,
Experimental Center for Recycling and Environmental Development (ECRED)
conducted a neighborhood survey that queried representatives from five hundred and
ten (510) households in the Ezbet el Nawar area over the course of three months.

The original intent was to use results compiled by an earlier Egyptian Demographic
Health Survey (EDHS). The EDHS actually covered the larger area of Ezbet el Nakhl
of which EEN is a small portion. Unfortunately, the results of that survey for EEN
were not available yet. To move forward, the project elected to conduct a survey that
targeted EEN.

The survey questionnaire format was based on the EDHS survey but expanded to
obtain additional information on handwashing, solid waste disposal, the sewage and
water supply systems and the resident’s willingness to pay for improvements. Other
topics included incidence of diarrhea and acute respiratory infections, alternate water
sources and their quality, and water storage techniques.

Results were tabulated for each of 80 questions. The questionnaire in English and
Avrabic are attached as Annex 4. An additional 68 reports also were generated that
analyzed the results of combining several parameters. For example, the zone and the
main source of drinking water or age and incidence of diarrhea. These results are not
presented formally in this report, but many conditions described by the survey are
included in the later Assessment Results Chapter.

EEN was divided into six zones based on former agriculture and irrigation patterns.
Respondents mostly were residents in just the four zones that are more accessible and
in closer proximity to the ECRED office — Nawar, Sedak, Kantara and Hena areas.
Although the results can be questioned as to whether they are truly representative of
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the whole of EEN, they certainly adequately reflect those found in the heart of the
community surrounding the Zeballeen settlement.

The selection of respondents was not completely statistically random. However, the
surveyors attempted to select respondents randomly in the various zones and to make
sure that they did not just go to the main streets or just the ground floors. The
surveyors worked in pairs and generally required approximately one hour to
administer each questionnaire. The data was then checked by the team leader and the
results entered into an Access database.
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4. Assessment Results

The results presented here describe characteristics about the general community and
also the present state of the water and sewer infrastructure. The content is compiled
from the three assessment methods described above (technical assessment for water
and sewer, water quality sampling program and the neighborhood household health
and environment survey). Rather then describe the results by assessment type, the
information is combined and presented as follows:

e 4.1 General description of Ezbet el Nawar residents

e 4.2 Overview of Sewer and Water Services in Greater Cairo Metropolitan
Area and Qalyubeya Governorate

e 4.3 Existing Potable Water Infrastructure in Ezbet el Nawar

e 4.4 Existing Sanitary Sewage Disposal in Ezbet el Nawar

The last two sections on water and sewer include descriptions of each infrastructure
system, a summary of physical and institutional problems for each system and
recommended actions (near and long term).

4.1. General description of Ezbet el
Nawar residents

4.1.1. Age distribution

Ezbet el Nawar is an informal settlement that has developed in an unplanned fashion
along the southeastern boundary of Qalyubeya Governorate where it abuts Cairo
Governorate. It is part of the Greater Cairo Municipal Area but under the
administrative authority of Qalyubeya Governorate, Khanka Municipality and
Khesous Village.

A residential population of an estimated 72,000 people live on an area of 21 hectares.
According to Local Unit Water Billing Records, there are 5,240 buildings as of 2003.
Most range in height from 3-8 floors. A Local Unit Site Survey in 1996 estimates that
about 23,800 families reside here.

The 510 households in the survey represented approximately 2,603 individuals. The
population is young as seen in the age distribution below. Sixty percent of the
population is 25 years old or less.
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Age Distribution for EEN
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4.1.2. Health status

Approximately 11% of the people represented by the survey reported experiencing
either diarrhea or acute respiratory infections (ARI) within the two weeks prior to the
survey. Acute respiratory infections accounted for about 87% of the illnesses.
Anecdotal evidence indicates that the rate of infection for ARI will decline as the
weather warms and the number of diarrhea related ailments will rise.

Table 1. Incidence of diarrhea and ARI reported to have occurred within 2 weeks of interview.

Disease Type # reporting illnesses % of survey population
within last two weeks
Diarrhea 85 3.22
Acute Respiratory lliness 176 6.68
Diarrhea and Acute 38 1.44
Respiratory
Total llinesses 299 11.34

At first glance, the age group 11-25 had the greatest number of infections but the
occurrence rates for different age groups shows that infants 0-3 years of age were
most at risk for both diarrhea and acute respiratory infections. When combined, the
morbidity due to these two broad classes of ailments approached 42% (71 of 170
infants) of the 0-3 group. The combined rate for the next age group, 4-7 years, was
nearly halved at 24.3%. Mortality data was not available. In general, children aged 10
years and less had higher rates of incidence for diarrhea and/or ARl when compared
between groups.
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Prevalence of Diarrhea and Acute
Respiratory Infection by Age Group
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4.1.3. Handwashing

Handwashing facilities were available in the same room or in a room adjacent to the
toilet for 80% of the residences. Another 18% had facilities but they were not near the
toilet facility. The presence of various implements for handwashing was noted during
the survey. The results are displayed below. Very few places had hand basins. Water
was present in over 90% of the households in the survey, but soap was present in only
about 78%.
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The survey also tried to identify knowledge about the importance of handwashing.
Persons were requested to name activities that should be either preceded or followed
by handwashing.

When Should You Wash Your Hands?
75.7%

80.0%
70.0%
60.0%
50.0%
% Response 40.0% -
30.0%
20.0%

The most commonly described handwashing activity was that which occurred prior to
eating. Approximately 76% suggested that one should wash their hands before eating.
Only 46% mentioned washing their hands after defecating. Fewer than 15% of
respondents talked about washing after changing diapers, or before feeding children
or before handling food. More than half could list at least one of the critical times for
handwashing but only about 28% mentioned two. Some (8%) did not list any of the
critical times for handwashing.

Handwashing Awareness
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4.1.4. Social Status

The following charts illustrate the ownership of various household appliances and
modes of transport. Information about social status was collected in order to better
understand the character of the community. Was the population generally destitute or
was it doing better than that? Since people are quite reluctant to reveal their salaries
and income level, we looked at possessions as a means to gauge their status.

Nearly all of the households had electricity, radios and televisions. Other common
appliances included a fan, refrigerator, gas or electric stove (mostly bottled gas) and a
basic cloths washer. The findings show a more established neighborhood with some
modest income available to contribute to community improvements. The findings
also corroborate anecdotal evidence that residents generate a viable income stream
from working with recycling and garbage collection.

Household Possessions

]

% of 60% 1
Responses 1004 |

(S S %
O/’}C‘,.O;O@QL/& .%0 g % °0,
Electricity and Electronics 2 /OQ /O/) O’?@ /20/@ Q/OO
8 P
S ’50,) O?oo
(] o A,

Electric Appliances

90.0% -

80.0% -

70.0% -

60.0% -

% of 50.0% -
Households 40.0% -
30.0% -

20.0% -

10.0% -

0.0% -

25



Transportation and Land Ownership
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4.1.5. Solid Waste Disposal

Questions about solid waste disposal were limited to the means of disposal, frequency
of collection and the monthly costs. The most common disposal method was for
someone to come and collect it directly from the home (71%). Another 6% had their
waste collected from containers placed in the streets. Less than 2% fed their waste to
animals. Nearly 14% disposed of their solid waste by dumping on the side of the
roads or in nearby canals. This material is burned regularly and contributes to
localized air pollution.

Frequency of Trash Collection
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The frequency of collection seems relatively high with pick-up occurring 2 or 3 times
per week. The average monthly amount charged for the service was 3 LE.

Monthly Charge for Waste Collection
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4.2, Sewer and water services in Greater
Cairo Meftropolitan Area and
Qalyubeya Governorate

Ezbet el Nawar is part of Qalyubeya Governorate and is immediately adjacent to the
northeast section of the Greater Cairo Metropolitan Area. One cannot discuss the
infrastructure, services, and administrative status of the project area (Ezbet EI Nawar)
without also considering its geo-political relationships with Greater Cairo Municipal
Area and Qalyubeya Governorate.

4.2.1. The Greater Cairo Metropolitan Area

The Greater Cairo Metropolitan Area (GCMA) is composed of Cairo Governorate,
Giza City, and Shobra EI Khaima City. Qalyubeya Governorate is not part of the
GCMA. The GCMA forms Egypt’s metropolitan center and is one of the world’s
most densely populated urban areas. Cairo’s rapidly expanding developed area is
estimated to be 1,460 km?. Officially, its residents are estimated at about 12.4 million
(1996 Census), but unofficial residents, squatters, homeless persons, and daily
commuters bring the population significantly higher to between 16-18 million
inhabitants. Although Qalyubeya Governorate is not within the GCMA, the Cairo
infrastructure systems greatly influence the project area and the improvements
proposed for EEN.

4.2.1.1. Potable water of Greater Cairo

Established in 1865 under franchise contract, the Cairo Water Authority provided
potable water service to Cairo until 1971 when the General Organization of Greater
Cairo Water Service was established under presidential decree. Under the control of
Cairo Water Authority, this general authority is responsible for the larger GCMA.
Construction of water infrastructure in Cairo is the responsibility of the Cairo Water
Authority. At the national level, construction of water collection and treatment
infrastructure has historically been the role of the National Organization for Potable
Water and Sanitary Drainage (NOPWASD).

There are presently thirteen surface water treatment plants (WTP) serving the GCMA.
Eleven of these WTPS draw raw water from the Nile River. The remaining two draw
from the Ismailia Canal. One of these is the Mustorad Treatment Plant, which is
closest to Ezbet el Nawar. It has a capacity of 1.25 million m*/day. The combined
treated water capacity of all thirteen WTP’s is 6.2 million m®/day. Ongoing
expansions to the existing WTP’s are anticipated to increase overall treated water
production to 6.8 million m*day by the year 2007. The WTP’s deliver treated water
to the distribution system by twenty-four separate pumping stations located
throughout the service area. The existing potable water distribution system of the
GCMA has a length of 9,800 km (excluding house connections) and serves more than
720,000 registered customers.
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4.2.1.2. Wastewater of Greater Cairo

As with the water systems, the larger cities of Cairo, Giza and Alexandria have
created semi-autonomous authorities for their respective areas. Construction of
wastewater infrastructure in Cairo is the responsibility of the Cairo Wastewater
Organization (CWO). Operation and maintenance of wastewater infrastructure after
commissioning is the responsibility of the Cairo General Organization for Sanitary
Drainage (GOSD). The NOPWASD is also responsible for construction of
wastewater collection and treatment infrastructure at the national level.

Cairo has had centralized wastewater collection since 1914. Rapid growth combined
with inadequate expansion and poor upkeep of Cairo’s original sewage collection
system to produce frequent and widespread flooding of Cairo’s streets and a rising
water table. This posed considerable health risks and also damaged the foundations of
buildings and national monuments. In 1965, “The Hundred Day Project” was
undertaken to rehabilitate the existing collection system. Consultants in U.S.A. &
Great Britain began to expand and improve the collection system in 1976. Executed
in 1984 at a cost of 12 million LE, this project would later become known as the
AMBRIC Project — perhaps the largest sewage collection and treatment project
undertaken in the 20th century.

Under the AMBRIC project, the total wastewater collection and treatment capacity of
the Greater Cairo Metropolitan Area increased from 1 million m®/day to 3.7 million
m?>/day. Six Wastewater Treatment Plants (WWTPs) and ancillary support
infrastructure including lift stations, force-mains, and collection system
improvements and expansions were constructed providing sewerage service to 90%
of the urban population. A major lift station, Khesous Pump Station, is located within
the project area of Ezbet el Nawar but does not receive sewage from EEN.
Simultaneously, wastewater collection was provided in other suburban areas of the
city under the integrated state plan.
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EXHIBIT 1 - PROJECT PLAN

Map of AMBRIC Infrastructure

By the year 2007 it is anticipated that the total wastewater treatment capacity of the
Greater Cairo System will reach 4.5 million m*/day. Designers anticipate that this will
be sufficient to serve the projected population to 2020. It is further projected that the
collection network will reach 100% of the current urban area to include all areas
currently without access to the existing collection system.

4.2.2. Qalyubeya Governorate

Qalyubeya Governorate is located to the north of Cairo Governorate. It consists of 9
major cities, 198 villages, and 60 random areas. The total population of Qalyubeya
exceeds 4 million inhabitants of which 850,000 live in illegally developed areas like
Ezbet el Nawar. The General Department of Public Utilities is responsible for
providing sewer and water facilities in Qalyubeya, but maintenance and operation
seems to lie with the Local Units.

42721, Potable water supply for Qalyubeya

Potable water is provided to Qalyubeya Governorate by two WTP’s located in Benha
and Khanka Cities. The total capacity of these plants is 51,000 m*/day. Four
additional water plants are under construction in Qalyubeya Governorate. These
facilities are located at Al Kanater-Al Khaireya, Shebin El Kanater, Kalyoub, and
Toukh cities adding an additional capacity of 136,000 m*/day. By the year 2017, one
hundred additional potable water projects are planned for adding a capacity of
1,049,000 m®/day to the present supply of Qalyubeya Governorate.

29



4222, Wastewater collection and treatment for Qalyubeya

Four major cities in Qalyubeya Governorate currently have operating wastewater

collection and treatment facilities. These include the cities of Kalyoub, Kafr Shokr,

Toukh, and Meet Kenana. Total wastewater capacity of the Governorate is 115,000
3

m°/day.

Additional sewage projects are currently under construction to provide treatment for
the cities of Benha, Al Kanater, Al Khaireya, El Khanka, Abu Zaabal, Shebin EI
Kanater, Kaha, Sariakous, Beltan, Mentaille, and, Shobra EI Khaima adding an
additional capacity of 122,000 m*/day . In Qalyubeya Governorate, by the year 2017,
it is anticipated that a total of 51 sanitation projects of capacity 868,000 m*/day will
be in operation.

4.3. Existing potable water infrasfructure
in Ezlbet el Nawar

4.3.1. Water supply

Access to sufficient quantities of clean potable water is critical to maintaining good
health and hygiene. Providing clean water is a concern in any area of densely packed
housing and Ezbet el Nawar is no exception to this rule. Although 64% of the
respondents use only municipal drinking water piped into either their own residence
or the neighbor’s home, another 25% have added a well onto their water system. In
most cases the wells are bored within the foundation of the dwelling and are
connected directly to the building plumbing. Given the poor water quality found in
the community’s shallow wells as shown in the separate MoHP water sampling
regime, this creates immediate problems of cross contamination of the building water
pipes and the municipal filtered water distribution system.

Main Sources of Drinking Water
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Potable water in Ezbet EI Nawar historically has been supplied by several sources in
Cairo Governorate:

e The Al Marg Water Treatment Plant (Cairo Governorate)
e The Mustorod Water Treatment Plant (Cairo Governorate)
o Khesous Water Treatment Plant (Qalyubeya Governorate)

4.3.1.1. Al Marg WTP — Cairo Governorate

Prior to 1975, Ezbet EI Nawar was a village of less than 60 houses and 300 persons. It
was served by individual private wells. In 1975, a four inch potable water main-line
from EI Marg water plant was constructed to supply disinfected well water to the
rapidly growing village. Existing private wells were then abandoned or used as a
supplemental water supply. Water from EI Marg Water Treatment Plant (WTP) was
replaced in 2000 by surface water extracted for the Nile River at Mustorod WTP
under the AMBRIC Project. Al Marg is the nearest Cairo water treatment plant to
Ezbet EI Nawar.

The GCMA has plans for developing a new water treatment at Al Marg with a
capacity of 300,000 m*/day to serve El Marg and Ezbet EI Nakhl. Planned for
commissioning in 2008, it is anticipated that the additional water supply could
increase the duration of water service to EEN to 24 hrs per day, provided that
agreement is reached between Cairo and Qalyubeya governorates to provide water
across the boundary.

4.3.1.2. Mustorod WTP — Cairo Governorate

Mustorod Water Treatment Plant (capacity of 1.250 million m*/day) lies southwest of
Ezbet el Nawar on the Ismailia Canal. It feeds areas of east Cairo including: Nasr
City, Heliopolis, EI Salam, El Nahda, Al Marg, and Ezbet El Nakhl.

In 1994 two asbestos cement force-mains were constructed from the Cairo
Governorate to serve Ezbet EI Nawar. An eight inch pipe was installed to the eastern
portion of the project area entering at EI Sheik Mansour Street. A second 6 inch pipe
was extended from Al Khesous in the north to Teraat EI Zananeery Street. The two
lines supply potable water to the northern, central and eastern parts of the project
area.

During this assessment Mustorod WTP supplied water to the project area through
these two force-mains only for approximately five hours each day, usually from 1:00
am to 6:00 am. According to the LGU, the demand in the Cairo distribution system
exceeds the supply from Mustorod. Water comes to EEN only when demand drops
enough that sufficient pressure is available to send water to EEN.

4.3.1.3. Khesous WTP

A third force-main (six inch PVC) has recently been installed (November 2003) from
Khesous WTP with the intent to supply the western portion of Ezbet EI Nawar along
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the Khesous Drain. However, this line has not been commissioned at the time of this
assessment. It is rumored that there is not enough production from Khesous WTP to
supply this new line.

The Khesous WTP is located just north of the Ring Road along the eastern bank of
the Ismailia Canal. It is comprised of two small package plants using sand filters. The
production rate is approximately 100 m® per hour as only one of the two units is
functioning. Even then it is running only 14 hours per day as the stand-by pump is
inoperable. The second unit is not running due to the lack of a functioning
chlorination injection system. It has been off line for more than two years. The site
also has several wells for water sources; however, the pump for one well is inoperable
and other pumps raw water into the distribution line. Startup would require repair of
the pumps and disinfection of the wells.

A key problem seems to be the lack of adequate funding for routine maintenance and
operation costs. The WTP does not have a set operations budget except for staff
salaries. Any routine expenses must be requested from the Local Unit (purchase of
tools, equipment parts and repairs or routine consumables, like alum flocculants or
the chlorine for disinfection). The request often is sent to the Utility Department at
Khanka Municipality which then forwards it to the Governorate offices in Benha.

4.3.2. Cutsin municipal water service

Cuts in water service occur often in Ezbet el Nawar. Nearly 83% said that the water
had been cut during the previous two weeks and 62.5% said that it occurred daily or
almost daily. More than half receive water for less than 5 hours per day. Water is
most commonly available in the early morning hours from midnight to about 6:00 am
according to anecdotal evidence. This is likely to occur as demand drops in the rest of
the Cairo distribution system thus raising pressure high enough to feed water to EEN.

The strategy for obtaining drinking water varies when the supply is cut. Very few go
to an alternative public source, like a public tap (3%), church or mosque (5%), or
purchase water (<1%). Nearly 17% switch to using well water exclusively and 40%
use only water stored in their own containers. Another 25.5% switch to their well and
also use water stored in containers. When questioned specifically about storing water,
94% of the respondents said that their household stored water for use.
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4.3.3. Use of private wells

Local area residents rely upon private, shallow ground water wells to supplement the
municipal supply for drinking water (17%) and especially for non-drinking uses like
bathing, washing clothes and food and cleaning the household. Water is extracted
from private wells by hand pumps or electric motors. In cases where hand-pumps are
employed, water is either used on the spot or gathered in containers and transported to
the home by hand. In cases where electric pumps are utilized, well water often is
injected directly into the building’s potable water piping system. From initial field
visits it is estimated that as much as 90% of the buildings examined were equipped
with private wells. Most of these are constructed within the confines of the building
foundation. Few buildings were equipped with overhead storage reservoirs.

Use of private well water is an issue of great concern. First, most of the wells are
typically shallow in depth (less than 30 meters in most cases) and draw from the
shallowest and unprotected aquifer. Second, many wells are poorly located in or near
trash sorting areas or animal pens. They often lack sanitary seals and are mainly
unprotected from surface contamination. The historic use of the area for swine
farming and solid waste recycling combines with the lack of proper sanitary drainage
to make groundwater contamination a distinct possibility. Water quality sampling
conducted by the project through the MoHP confirms this condition and was
described earlier. The possibility of ingesting contaminated water is a distinct
possibility since it is used without disinfection.
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Unprotected well in Ezbet el Nawar.

As mentioned earlier, the private wells often are connected directly to building piping
systems. In these cases the possibility of contaminating the local distribution system
is high because there are no internal check-valves to isolate residential piping from
the rest of the distribution system. Back flow and siphoning of contaminated water
can easily occur as the pressure drops in the municipal system since disinfected
potable water is supplied only during limited hours by the municipal network.

4.3.4. Municipal water distribution system

4.3.4.1. Laterals
Private contractors have extended potable water laterals from transmission mains to

nearly 95% of the project area. Poor control of design and installation has left a lateral
distribution system with potable water lines of poor quality, Many have been installed

34



at shallow depths making them vulnerable to crushing by street traffic, tampering and
illicit connections.

Pipe breakage and leakage is common throughout the distribution area, and it may be
assumed that water losses are quite high. The use of a reticulated branching system
and the lack of a loop distribution network also led to higher pressure requirements in
order to supply water to the ends of each line. This causes more frequent bursting of
pipes when the system is charged fully after a period of low or no pressure, a very
common occurrence in EEN.

Installation of new 6” water pipe next to road bed. Note absence of sand bedding and
shallow depth.

This situation is exacerbated by the fact that there are few valves or hydraulic controls
within the local distribution system. The lack of internal controls makes it difficult to
distribute water evenly or to make repairs efficiently.

4.3.4.2. House connections, metering and billing
House connections are completed either by the LGU Engineer, private contractors,

building owners, and individual residents. House connections require an official
permit from the LGU. However, many permits are often granted retrospectively upon
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discovery. Standards for house connections do not appear to be rigidly enforced
though nearly all connections examined during initial field visits were metered by
Cairo Water Authority. This was also corroborated by the results of the
Neighborhood Household Environment and Health Survey described later in this
document.

Residents with piped water reported that 94.5% had water meters of which about 95%
were functioning. The cost of water varied with most (56%) paying 5 LE or less per
month and another 31% paying between 6-15 LE per month. In principal, meters are
read monthly and customers are billed accordingly. When questioned about their
willingness to pay for improved water service, it seems that people generally wanted
to pay less than they were currently paying.
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4.3.5. Potable water demand and supply quantities
4.3.5.1. Potable water demand

An actual measurement of potable water demand was difficult to obtain. While city
water is metered to most customers, additional water sources, such as private wells,
are not.

Water demand was therefore estimated by assuming that per capita water demand
would be similar to surrounding Cairo area namely between 150 to 250 liters per
capita per day. Assuming a present population of 72,000 persons implies a daily
demand of 10,800-18,000 m®/day.

4.3.5.2. Potable water supplied

The bulk metering records were not available for water distributed to the area so no
accurate measurement of water distributed to the project area was available during the
assessment. As such, we assume a best-guess scenario based upon the following
known facts and assumptions.
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Knowing:

o That water is delivered to the area by two operational force-mains, one six
inch and one 8 inch
o Water is delivered for 5 hrs from 1:00 am to 6:00 am

To meet the theoretical demand of 18,000 m*/day over a 5-hour period the combined
flow in both supply pipes must be at least 1 m*/s (1000 I/s).

Without knowing the actual operational pressure gradient it is not possible to
determine the actual flow in pipes supplying Ezbet el Nawar. However, by assuming
a velocity of 3 meters per second (a very high velocity in practice) and knowing the
pipe diameter, it is possible to calculate the maximum (ideal) volume of water
deliverable over the 5-hour supply period.

Table 2. Summary of Calculation of Maximum Supply to the Project Area

Total
Pipe Pipe Delivery Volume
Diameter Diameter Area Velocity Period Deliverable
(inches) (meters) (m?) (m/s) | Flow (I/s) (hrs) (m®)
6 0.15 0.018 3 53 5 954
8 0.2 0.031 3 94 5 1696
Total 2651

The maximum volume of water that can be supplied through pipes of this diameter
neglecting frictional losses is 2,651 m>. Thus the maximum per capita supply of
potable water provided is 37 liters per day. If we account for additional losses due to
leakage (25% very conservative) then this amount diminishes to 1988 m* or 28 liters
per capita per day.

Assuming that this is a best case scenario we can safely assume that there is at least a
deficit of 15,000 m*/day or 85% in municipal water supply to the project area.

This conclusion is generally supported by the high prevalence of private wells located
throughout the project area and by complaints of potable water shortages by local
residents during field observation exercises. It may be generally assumed that the
majority of the existing water deficit is offset by private well water since there is little
evidence of water vending visible in the area.

4.3.6. Water quality

Availability of good quality potable water is critical to health. Consumption of poor
quality water can spread diseases such as hepatitis, typhoid, cholera, dysentery,
chronic diarrhea, and dermatitis (skin infections).
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Households were asked during the neighborhood survey to describe their drinking
and non-drinking water. The non-drinking water was more frequently described as
having a bad taste. Drinking water was more frequently characterized as having “No
Problems.” Curiously, both were equally reported to have bad smells and the
municipal drinking water had more complaints about black or brown color. The
drinking water had slightly more sediments reported.

Perceptions of Drinking and Non-drinking Water Sources
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The qualitative findings of the neighborhood survey are corroborated by the results
from the MoHP Water Quality Sampling Program. The analysis of 75 samples (both
municipal and raw groundwater wells) indicated that EEN residents generally do not
receive enough high quality water. Nearly 75% of the samples did not meet the
minimum acceptable standards for drinking water in Egypt including 18 of 31
samples drawn from municipal lines. Multiple instances occur where the municipal
water samples contained excessive levels of algae, coliform bacteria, nitrate/nitrite
and total dissolved solids (TDS). The samples from private wells show high levels of
bacterial contamination and excessive amounts of TDS, manganese and nitrate-nitrite
compounds. Fortunately, of 5 groundwater samples analyzed for heavy metals, none
were found to have levels exceeding MoHP standards.

The water sample results also illustrated the uncertainty of the type and quality of
water one receives on opening the tap. Samples that were purportedly drawn while
connected to the municipal system actually exhibited elevated levels of nitrate/nitrite
and TDS that were more characteristic of the ground water. In some instances, they
occurred at intermediate levels that were indicative of a mixture of well water and
municipal filtered water. With hundreds of private wells cross connected to building
plumbing and thus to the municipal lines, people can never be certain about the
quality of the water flowing from their tap.

This uncertainty was reflected in answers to questions about the quality of the water
during the household survey. Only 47% felt that the municipal water was safe to
drink without any treatment. Another 23% did not know. For the non-drinking water
sources, more than 65% felt that it was not safe to drink without treatment.
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4.3.7. Household freatment of water

Despite the lack of confidence in the water quality and the widespread perception that
the water may not be safe to drink untreated, very few households treated their water
to make it safer. Fourteen households boiled their water and only one filtered it. No
household reported adding a disinfectant like chlorine or using sunlight (UV-
ultraviolet light) as a means to disinfect the water.

4.3.8. Summary of deficiencies in potable water
supply

4.3.8.1. Key problems for the physical infrastructure for water supply

o Water network is poorly structured and lacks zone control valves and outlets
for flushing the lines clean.

e The network is laid at depths that are too shallow and without following good
installations practices, such as proper sand bedding and following grade.

e The reticulated distribution system and lack of a looped system design
requires higher pressures in order to provide water to the ends of the lines.
This increases the chance of bursting pipes when the system is charged fully
after being under low pressure for most of the day.

o Breakage of both water and wastewater networks are common. Their close
proximity to each other makes cross contamination of the potable water by
sewage a possibility.

e The Cairo water source provides water only for about 5 hours per day (late
night and early morning) during periods when system demand is low enough
to leave water for EEN.

e The only alternate Qalyubeya source available for EEN is operating at less
than 50% capacity due to equipment breakdowns and poor maintenance.

e Hundreds of cross connections exist between raw groundwater wells and the
municipal water system thus creating the potential for multiple points for
contamination to occur. With no check valves to prevent “back-flow” in the
system, and the municipal supply only available for 5 hours each day, the
system is regularly contaminated with non-disinfected well water. This was
substantiated by the results of the MoHP water survey.

4.3.8.2. Key problems for the institutional structure for water supply

o Qalyubeya lacks the ability to transfer funds to Cairo as payment for water
use. As a result, alternate water sources in Cairo Governorate are not
available.

e There is little bulk metering of water entering EEN so one cannot monitor the
quantity of use. This is essential for facilitating future billing between Cairo
and Qalyubeya.
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e Money is collected to maintain water system through water meters and a tariff
but the funds are forwarded to the governorate and onto the central fund.
Insufficient funds are returned to the LGU to pay for local O&M costs.

o Water tariff rate is set too low and does not cover the costs of producing and
distributing potable water.

« Many of the existing land use practices negatively impact local groundwater
quality. Pooling sewage, unmanaged garbage sorting and intensive swine
farming pollute the groundwater.

o Private wells (usually less than 30 m depth) supply raw un-disinfected
groundwater directly to the potable water network.

e The LGU has little control over new water connections due to lax control on
new building construction. As a result, demand for additional water remains
high.

4.3.9. Recommended Actions for Improving Water
Supply

Since it is difficult to determine water sources at the household tap, all residents
should be encouraged to sterilize their water prior to drinking it by boiling, filtering,
addition of disinfecting solutions (chlorine or iodine) or be solar disinfection.
Households with young infants less than 6 months old should not use groundwater for
drinking purposes unless it comes from an approved source. There is a risk of
hemoglobanemia occurring in the infants consuming water with excessive nitrite and
nitrate concentrations.

Simple disinfection of the water by boiling, filtering or solar disinfection does not
remove nitrite/nitrate compounds, but it does significantly lower the risk of
bacteriological infections. Infants should be breast fed and given commercially
bottled water from approved sources or water from an approved municipal water
source after disinfection. After the age of 6 months the risk of anemia decreases
substantially. By that age, an infant is able to assimilate the nitrite/nitrates due to
changes in the micro-flora content of the gastro-intestinal tract.

The long-term solution is to increase the amount of good quality potable water for
EEN. Repairs and renovations of the existing water treatment plant for Khesous will
increase the capability to treat water drawn from the Ismailia Canal and from deep
groundwater wells but this is not enough. An additional source is required. A future
renovation planned for Al Marg water treatment plant could be modified to provide
enough additional capacity sufficient to meet the needs of Ezbet el Nawar and
adjacent areas. This would greatly increase the supply for Khesous and Ezbet el
Nawar. This requires greater cooperation between the two governorates and a system
for payment.

Upgrades and maintenance of the distribution network infrastructure would improve
the long-term delivery of potable water to the residents of Khesous and Ezbet el
Nawar. This may include replacing existing pipes with larger mains, installing
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booster pumps, control valves and flushing points, adding loops to connect the dead-
ends of lines and developing a maintenance program. Such a program could be
partnered with a program to remove the cross-connections between raw groundwater
sources that contaminate the clean, potable water in the municipal distribution
system.

4.390.1. Immediate actions:

« Create public awareness about water quality of EEN, and importance of good
handwashing and hygiene practices to human health,

« Install gate valves on distribution system to improve ability to isolate, repair
and maintain the system.

« Improve treatment efficiency of existing package treatment units at Khesous
Water Treatment Plant by renovating and maintaining equipment.

o Develop a program by LGU staff for cleaning and maintaining the distribution
system and the water treatment plant.

o Create public awareness program about methods for disinfecting water:
boiling, chlorination, filtering and exposure to UV light (solar disinfection).

« Initiate discussions between Cairo and Qalyubeya to set aside future water
capacity at the proposed renovation of the Al Marg Water Treatment Plant.

« Install water meters on mains to determine bulk volume into different sections
of EEN.

o Create program to disinfect and protect wells.

o Create program to separate well water from municipal water lines in
buildings.

4.3.9.2. Long term actions:

« Institute tighter control on construction of new buildings and on enlarging
existing buildings to reduce new demand for additional water.

e Conduct a study throughout EEN to determine where to rehabilitate network
lines by replacing with larger diameter mains and laterals and installing
control valves.

o Create a looped distribution system by connecting dead-ends together to even
the pressures in the system.

o Expand capacity of Khesous Water Treatment Plant by adding additional
treatment units.

o Develop a coordinated system for water billing to share costs between Cairo
and Qalyubeya.

e Add auxiliary booster pumps along the mains to maintain network operational
pressure between 25-45 meters head.
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4.4, Existing sanitary sewage disposal in
Ezbet El Nawar

Most households use toilets to dispose of feces although several households did not
have a toilet facility. Modern sit-down, flush toilets were used in 47.6% of
households and traditional squat plates with bucket flushes were used in 43.5%. The
vast majority (95.3%) were reported as functioning at the time of the survey. Access
to the toilet facility usually was not shared between other households. Only about 3%
reported sharing their toilet with others.

Very few respondents to the neighborhood survey claimed to be using onsite disposal
systems. Most of the toilets (97%) reportedly drained into the private sewer laterals
that exist in the roads. These in turn connect to the larger interceptor sewers of the
LGU. The remaining households discharged to sealed vaults or septic tanks with
soak-aways.

Wastewater in the project area is collected by a reticulated (branching network)
sanitary drainage system. The present system consists of a jumble of publicly and
privately constructed trunk-mains and lateral collectors composed of reinforced
concrete, ashestos cement, vitrified clay, and PVC pipe. At present, many of the
laterals discharge directly to drains and nearby low-lying areas. Construction of the
existing reticulated collection system began some ten years ago and is presently
ongoing.

Almost all of the respondents reported problems for the sewage system. Only 11.5%
overall had no problem with their own residence or that of their neighbors. The areas
with the most prevalent sewage problem were Nawar and Hena with 81% of
respondents having contacted someone about problems with sewage.

Respondents have Sewage Problem

90.0% -

80.0% -

70.0% -

60.0% -

% with  50.0% -
Problems 40.0% -
30.0% -

20.0% -

10.0% -

0.0% -

Nawar Sadek Kantara Hena

Zones

43



4.4.1. EEN sanitary sewer network
4.4.1.1. Trunk mains

Construction of a reticulated sanitary drainage system to service Ezbet EI Nawar
began in 1998 when Cairo Wastewater Organization constructed approximately 2.6
kilometers of trunk main collector to service the area. Trunk collectors are 450 to 900
mm in diameter and composed of vitrified clay. Maintenance is the responsibility of
the LGU, which lacks the proper equipment.

Approximately 7 kilometers of gravity flow trunk mains have been installed to this
date in EEN by the Greater Cairo City Sewage Authority. Generally, City-built
gravity trunk main collectors in EEN were found to be of similar but lesser quality to
trunk-mains constructed throughout the rest of Greater Cairo. Cairo trunk mains are
constructed of reinforced concrete pipe 500 mm to 1000 mm in diameter. Manholes
are cast in place and manhole covers are standard steel covers used throughout the
Greater Cairo area. Many of the manholes in EEN are missing and have been
replaced by make-shift covers, such as used auto tires filled with concrete.

The gravity flow trunk mains flow from east to west and then proceed north towards
the Khesous Pumping Station, a huge lift station carrying Cairo wastewater north
towards Gabel Asfar Wastewater Treatment Plant. According to Engineer Obied, the
existing Khesous Pump Station has a capacity of 100,000 m®/day and will expand to
200,000 m®/day by 2008 under the current AMBRIC Cairo Master Plan.

Unfortunately, a key facility (wet-well and pump station) to collect and force the
wastewater from EEN across a small drain to the Khesous Pump station has not yet
been finished. It was scheduled to be completed as of November 2003, but work was
halted due to a contract dispute. The contract was subsequently re-bid and work
resumed late in Spring 2004. A reasonable completion date appears to be early 2005.

Incomplete CWO pump station and force-main system
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To keep the trunk mains flowing in EEN, a temporary pump station has been
constructed at the site of a manhole. Two electric pumps (one submersible pump (75
I/s) and a horizontal unit (30 I/s) have been placed for use. There is also a portable
diesel powered pump (25 I/s) adjacent to the pump shed. These units receive the
flows from the main trunk line leaving EEN and discharge it directly into the Khesous
Drain. It does not go into the Khesous Pump Station for transport to Gabel Asfar and
treatment.

The temporary pump station and force-main system is a key component of the local
sewage collection system and was identified as a continuous problem due to frequent
failures. Significant parts of EEN flood within 5-6 hours when the electricity fails or
fuel runs out for the diesel powered pump.

Inlet structure for temporary pump station in Ezbet el Nawar
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4.4.1.2. Lateral Collectors

In 2000, the Tawfeikeya Canal on the southern boundary of EEN was covered by the
Ministry of Water Resources and Irrigation to eliminate public health problems
associated with the poor condition of the drain and its water quality. Unfortunately,
this occurred before any system was created to handle the large quantities of sewage
being discharged by neighboring residences. A severe problem for sewage disposal
was created immediately.

In response, the first lateral sanitary drainage network was constructed by Cairo
Wastewater Organization to connect the house sewers to the receiving trunk mains.
Consisting of 5300 m with 250-300 mm diameter vitrified clay pipes, it services the
southern most area next to the former canal, approximately 5% of project area (9
Hectares).

Today the lateral collection system has been quasi-officially expanded to serve the
project area. Due to staff and budgetary limitations of the local government unit,
lateral wastewater collectors in Ezbet EI Nawar are typically installed by private
contractors who are paid for their efforts through a collective contribution from
residents to be served by the system extension. A one time *“connection” fee of 500
LE was commonly quoted by local residents. Much of this happened without concern
for the overall system.

Approximately 40 km of lateral collectors have been installed without proper design,
engineering, or construction supervision, and using substandard building materials.
Many of the laterals discharge into nearby drains. There is little coordination between
private contractors or oversight between local and city sewer authorities.

Sewer pipe discharging into Khesous Drain.
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4.4.1.3. House connections

House connections are made for the home or building owner by a private contractor.
Typically connections are of PVC type pipe although other materials such as ductile
iron and vitreous clay were also observed.

Access to the sewer system is not well regulated. House connections to the sanitary
drainage system must be approved by the Local Government Unit, but most are not
reported, according to the local engineer. Nearly all of the households are connected
to the collection network, where it is available. Buildings often start as 2 or 3 floors in
height, but over time these may increase to as much as 7-9 floors as improvements
and renovations occur. The uncontrolled additions generate large quantities of
sewage.

4.4.2. Institutional responsibility
4.42.1. Sewer maintfenance

The interceptors and pump stations are constructed by Cairo Wastewater
Organization, but maintenance normally is the responsibility of the Local Unit. The
Khesous Local Unit has the civil responsibility to manage the system but lacks the
equipment and capabilities to administer properly. An engineer from El Khanka City
has been seconded to the Local Unit and is directly responsible for day to day
operation of water and wastewater infrastructure constructed by CWO. The engineer
has no full-time personnel and a bare minimum of equipment for system operations
and maintenance. He can only provide system management oversight and must rely
upon private contractors.

Approximately 35% of the tariff levied for municipal water use is allotted for sewage
disposal. It is unclear as to how much of this money comes back to the LGU to pay
for operation and maintenance costs, but it seems that very little is returned.

Maintenance of lateral collectors is largely the responsibility of the private
contractors who installed them since the EEN private network has not been accepted
and thus remains outside the Local Units boundary. Teams of local laborers carry out
daily maintenance. The laborers often lack any equipment except for a set of steel
rods to push through the blockages. Sometimes they may have a small scoop fastened
to the end of a long handle for removing grit from the manholes. Their work mainly
involves answering calls of complaint instead of adhering to a regular maintenance
schedule. The contractors collect a monthly fee varying from 1 to 5 LE per
household. Some residents don’t pay the monthly fee and instead pay when repair of
the system is undertaken after a blockage occurs.

To aid the residents, the “Gamiya,” a local community development association, has
taken up stewardship of wastewater services in EEN. The EEN Gamiya is led by a
board of seven directors composed of prominent and respected individuals from the
community. Board members are selected by a general council composed of some 500
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community members. The Gamiya has no staff or technical assistance so they also
rely on private contractors. Contractors pay the Gamiya a monthly fee of
approximately 300 LE for the right to provide service to a particular zone. The fees
are used to purchase equipment or services to augment the efforts of the LGU and
contractors in EEN. For example, the Gamiya purchased an electric pump to replace a
mobile diesel unit at the temporary pump station.

Sewer cleaners

4.4.2.2. Obtaining help with sewer problems

When confronted with sewage problems, residents contacted several different
organizations for assistance. The most common response was to call the private
contractors who had installed and serviced the lateral lines. Residents also commonly
contacted the Local Government Unit (LGU), the Cairo General Organization for
Sewage Disposal (GOSD), or the local Community Development Agency (Gamiya).
Many residents (10%) did not know who to call for assistance.

Obtaining Help with Sewer Problems
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The responsiveness of organizations varied after they had been notified. Private
contractors and the LGU had the best records for responding to requests for
assistance. They generally responded either the same day or within 1 day of
notification. Although difficult to discern accurately from the data, it appears that
problems were resolved only about half of the time.
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4.4.2.3. Willingness to pay for sewer connections and improvements

When questioned about connecting to the sewer system, 97% indicated that they are
connected or would connect to the sewer network but only 2/3 indicated that they
were willing to pay for the connection. When asked about helping with a sewer
project, 71% said that they would be willing to help (88% of these said that they
would help with a financial contribution). Only a single individual said that they
would help in digging or providing pipes and tools. Of the individuals willing to
make a financial contribution, 39% were willing to pay less than 100 LE and 3.5%
were willing to pay between 101 to 300 LE to improve their sewer service.
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Opinions about Sewer Connections

# of
Households

The monthly fee for sewer service is 1 LE paid directly to the sewer contractors. In
addition, the water fee that is paid to the LGU is divided such that 36% is supposed to
cover the cost of sewer infrastructure. The table below indicates that many
individuals are willing to pay more for a better sewage disposal system. Somehow the
LGU must figure out a way to capture some of that marginal benefit.

Maximum Monthly Fee for Better Sewer
Service

# of
Households
(n=386)

LE per month

With regards to financing the costs associated with sewer improvements about 37%
said that they had the financial resources needed for connecting or improving the
services of the municipal sewer system. For the remaining majority unable to pay the
costs, the overwhelming percentage preferred to hook-up and then pay the sewer
authority through an installment plan. A few chose to use the rotating savings

mechanism offered by the Gamiya (small loans) or to take a loan from relatives or
neighbors.
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4.4.3. Summary of physical infrastructure and
institutional problems for sewage disposal

The condition of the physical and institutional situation is characteristic of
communities where growth has outstripped the administrative boundaries and the
institutional capacity of local government to provide municipal services. It is
representative of similar situations in other unplanned urban areas that are
transitioning towards official incorporation within the Greater Cairo Metropolitan
Area or other major population centers.

4,431, Key problems of physical facilities for sewage disposal
system:

e Many pipes are improperly sized and leveled so surcharging, clogging, and
sedimentation occurs frequently in many areas.

« Pipe materials and installation quality are poor, and therefore the network is
subject to leakage and breakage.

e The main collector in El Sheikh Mansour Street (600 mm in diameter) at
Kabinat EI Nour Street has subsided and needs replacement or maintenance.

o A key pump station for the main collector is yet to be completed and is more
than one year late.

e The temporary pump units in place are prone to failure, which quickly floods
major parts of the collection system. The main submersible pump lacks an
inlet screen.

o The diesel pump has no maintenance schedule, lacks a large fuel tank and
cooling water reservoir, and lacks a fence to prevent tampering. The stand-by
diesel pumps are out of order.

e The collection system is not adequately protected thus allowing large debris to
enter and cause clogging, including household trash and debris from the
plastic recycling operations.

e The sewer drainage system in El Zarayeb is often clogged by plastic particles
coming from the plastic washing and chopping process. Although some
plastic factories have made some improvements, a lot of reform remains to be
made.

e The local residents lack knowledge about what to dispose in the sewer. Some
use it as a trash receptacle.

o Many of the privately constructed collection laterals do not tie directly to the
trunk system but instead discharge directly to nearby drains and low-lying
areas especially in the western, northeastern and the southeastern sectors.
More than ten outlets have been identified as discharging to various drains.
Many outlets have become clogged. Flooding happens continuously,
especially in the northern area.

e The Ministry of Water Resources and Irrigation is considering the imminent
closure of the Khesous drain, which presently receives large quantities of
sewage from EEN.

51



4,4.3.2. Key institutional problems for sewage disposal

An effective sustainable intervention must be guided by a clearly identified and
responsible entity or individual. This is certainly true for water and wastewater
service. Unfortunately, a well-defined water and wastewater authority does not
presently exist within EEN. The responsibilities are not clear and create many
problems:

e Private informal sewer networks that lack proper administration and
maintenance.

e Services needs are crossing governorate boundaries yet the cooperative
agreements are not in place to meet the demands of the affected communities.

« Poor planning of infrastructure, lack of attention to proper construction
practices and use of mediocre materials has created a poorly performing
collector system.

e Inthe case of EEN, the neighborhood network has never been officially
approved nor included in Khesous Local Unit area of responsibility. This has
hampered earlier efforts to include EEN in the budget and area plans for the
municipal sewer collector infrastructure.

o Entry to the sewer system is wide open due to lack of controls by Local Unit
or GOSD on building construction or renovations.

o Fees are collected to maintain sewer system as part of the water tariff, but
inadequate amounts are returned to the LGU to pay for local sewer O&M
costs.

« No revenue facility is available for the LGU to collect additional fees to cover
local sewer O&M costs.

o Contractors have little responsibility back to the LGU. Instead they are
responsible to the Gamiya, which lacks staff and technical resources to
adequately supervise performance. LGU must begin to exert more control
over contractors.

o Contractors pay fees to the Gamiya and then also collect fees from the
residents on a monthly basis or per event. Nothing compels the residents to
pay the contractors for maintenance except for the problems of blockages.

« Significant sections of adjacent Cairo neighborhoods drain into EEN but
provide no funds to Qalyubeya Governorate or Khesous for O&M. The sewer
drainage system receives flows from areas including from the south (Arab El
Tawaila) and the east (EI Zohour and EI Marg towns).

4.4.4, Proposed future improvements for wastewater

Khesous must improve the sewer collection system in order to handle the additional
flows that are sure to occur as the potable water supply increases. Most respondents
in the household survey reported problems of sewage pooling around their residence
or that of their neighbor. The main pump station is a key component of the sewer
collection system that must be finished quickly. A management agreement also must
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be developed between the Local Unit, the Gamiya and the sewer contractors for
system maintenance and line extensions.

A long term solution should include discussions leading to an administrative
agreement between Cairo and Qalyubeya for providing sewer and water infrastructure
services for this area. Although administratively part of Qalyubeya Governorate,
Ezbet el Nawar is geographically isolated from the rest of Qalyubeya by the Khesous
Drain. Surrounded by Cairo Governorate on the three other sides, it may be better if
services for water and sewer were coordinated with Greater Cairo. Perhaps the costs
of receiving Cairo sewage into Khesous and EEN interceptors can be balanced
against the cost of providing water to EEN by Cairo. Such an agreement would
improve conditions for an area that has developed without the benefit of regional
urban planning. A good administrative agreement between Cairo and Qalyubeya is
needed to arrange payment for the water and sewer services.

The conditions that occur in Ezbet el Nawar are similar to those of other informal
areas that have become urban settlements during the past several decades. This
familiar situation will recur unless there is logical process to ensure that future
settlements and new construction conform to accepted plans and standards for
infrastructure development and community services support. If new construction
continues in the present uncontrolled manner then the sewer, water, solid waste
disposal and other community services will always be overloaded. A positive future
for EEN must include controls on building construction and good comprehensive
planning for maintenance and future infrastructure improvements.

44.4.1. Immediate actions to protect temporary pump station

o Install protective screen for the inlet of submergible pump
e Repair leaks in force main line

o Refurbish diesel pump

e Repair the horizontal pump

4.4.4.2. Near-term actions

e Prompt repair of stand-by diesel pumps

e Clean and widen outlets on El Khesous drain

e Clean and widen outlets on EI Marg drain

« Construct bypasses between several existing sewers to facilitate drainage
flows in northeast section

o Install a pump on the line beside Princess Naamat Palace

e Hasten execution of the new permanent pumping station

o Coordinate with the Ministry of Water Resources and Irrigation to ensure
orderly progress towards covering or filling the EI Marg and El Khesous
drains

o Develop and enforce local regulations to control building size and new
construction activities in the area in order to limit the amount of new flows to
the sewer system
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o Finalize the agreements for management and maintenance of the sewer
collection system as recognized in the draft Sewer Protocol between the LGU
and the Gamiya

4.4.4.3. Long term plans

e Ensure proper operation and maintenance for the new pumping station

o Develop a comprehensive management plan to ensure systematic cleaning and
maintenance for sewers and collectors

o Create registry for records and maps of the network maintenance plan

o Develop a coordinated system for billing to share costs of sewage disposal
between Cairo and Qalyubeya

o Develop a plan for the orderly rehabilitation of the entire private sewer
network

e Form a special company to operate and maintain sewer collection network

o Verify that all discharges into drains have been closed in conformity with
environmental conditions after providing for proper sewage drainage
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. Implementation of
Community Activities

A project action plan was developed based on discussions arising from the
stakeholder meetings in July and December 2003, the preliminary results of the
environmental assessment by Obeid and Hendrich and the water quality study. The
activities were divided among several different categories including: Household level
Point-of-Use water treatment, sanitation education for women and improvements to
the water distribution and sewage collection systems. Representatives of the Local
Unit and other members of the Working Group discussed the various activities and
reached consensus about the activities. Their input was particularly important for the
physical infrastructure improvements.

o.1. Household level sanitation and water
freatment

The inconsistent availability and quality of potable water in EEN’s municipal water
distribution system led the project to investigate household level interventions for
water. The thinking was that improvements to the entire water distribution network
would require more time and money than was available through this project. So, if the
project could investigate possible interventions at the household level, then it may be
possible to implement such an activity through ECRED after the project finished.

Early work by Mr. David Banner, a graduate student from Open University (Milton
Keynes, UK) helped to guide the original ideas on Point-of-use water treatment. Mr.
Banner collected water samples for preliminary analysis by the laboratory at Gabal
Asfar Sewage Treatment Plant. He also studied various options for household level
water treatment. The options included:

e Chlorination by addition of dilute sodium hypochlorite solution
o Physical filtration of the water using ceramic “candle” filters
« Solar disinfection using the ultraviolet wavelengths of the sun’s rays

Mr. Antoin Gawigati, project assistant and a graduate civil engineering student at
American University in Cairo, assisted by constructing proto-type containers to house
ceramic filters and helped with the surveys to determine acceptance among users. He
also was a key participant in the household neighborhood survey and the water
quality survey.
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Although point-of-use chlorination programs are promoted by international agencies,
such the CDC’s Safe Water Program?®, it has not yet been accepted by the Egyptian
MoHP. The MoHP was reluctant to promote a program that encourages self-dosing of
drinking water with a chlorine solution due to concerns about improper application of
the disinfectant. People also dislike the taste of chlorinated water. A potential future
project would be to obtain the sodium hypochlorite solution generators and to develop
the support among MoHP and the public in order to demonstrate the effectiveness of
a SafeWater-like project aimed at household level point-of-use applications.

The CHNP also investigated ceramic water filters for removing pathogens. Since the
commercially available ceramic filters were designed to fit custom containers that
were quite expensive, the project staff elected to construct filter holders and
reservoirs using locally available containers and hardware. Several units using single
and double filter arrangements were constructed and used by ECRED staff. The
response by users was quite positive as to taste and ease of use however the cost of
the units remained a discouraging factor. The combined cost of a reusable candle
filter, two containers and assorted hardware was about 108 LE (US$17.50).

The last alternative used solar ultraviolet radiation to disinfect the water. Cheap,
transparent, plastic bottled water containers (1.5 liter) are widely available and were
used for this alternative. Placed in direct sunlight for as few as 3 to 4 hours or indirect
light for a day, water will be cleared of most pathogens, including bacteria, viruses
and parasites like cryptosporidium.’

Persons liked using the solar disinfection system although there was some
inconvenience with placing the bottles in the sun, retrieving them and cooling them
before drinking. A climb to the top of an eight story flat to find sunlight is not likely
to encourage a commitment to the use of solar disinfection. Still, the test results of
others indicate that solar disinfection will work even in open shade locations.°

Although effective against pathogens, none of these basic treatments are effective for
reducing excessive total dissolved solids levels or high nitrate/nitrite concentrations.
Such chemical problems were found in many of the well water samples from EEN.
The municipal filtered water does not appear to have such problems. The difficulty
with the municipal filtered water was obtaining sufficient amounts of good quality.

8 CARE/CDC Health Initiative. 2003. Safe Water Systems for the Developing World: A Handbook for Implementing
Household-based Water Treatment and Safe Storage Projects. CARE/CDC Health Initiative, Estes Park Rotary Club and
Gangarosa International Health Foundation. Center for Disease Control and Prevention, Atlanta. 187 Pages.

° World Health Organization. 2004. Using Heat and UV Radiation in Managing Water in the Home: Accelerated Health Gains
from Improved Water Supply. World Health Organization. 4 pages.
www.who.int/water_sanitation_health/dwqg/wsh0207/en/index4.html

10 Caslake, Laurie F., Daniel Connolly, Vilas Menon, Cartiona Duncasons, Ricardo Rojas and Javad Tavakoli. 2004.
Disinfection of Contaminated Water by Using Solar ilrradiation. Applied and Environmental Microbiology, February 2004, Vol.
70, No. 2, p. 1145-1150.

56



9.2. Mother’s Day program on sanitation

Women play the principal role in EEN for domestic activities like preparing food,
caring for children and animals, house-keeping, and washing laundry. They also work
in the waste collection businesses as the sorters — gleaning items of value from the
garbage for sale or use. With such a key role, women’s attitudes and values about
sanitation and hygiene are critical determinants for these indicators within the
household.

The project sponsored two community gatherings for women from EEN on March 20
and 27, 2004 to coincide with Egyptian Mother’s Day. Over 250 women attended the
morning-long sessions at ECRED. ECRED staff presented information about the
water problems facing EEN residents. The physician/manager of the local MoHP
clinic, Dr. Fareed Helmi Yanni, described the diseases that can spread through dirty
water.

ECRED staff and young women of the area presented songs and a small play that
depicted the problems of polluted water and parodied a number of unsanitary
practices that could spread diarrheal disease. The play also demonstrated good
hygiene practices such as techniques for correct handwashing and for storing clean
water. Different methods for treating water were demonstrated, including boiling,
solar disinfection and use of the ceramic candle filters. The costs and effectiveness of
the different techniques were described. Participants also commented about their own
experiences with trying to get clean water.

Mother’s Day workshop
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5.3. MoHP opens satellite family planning
clinic
During the earlier Situation Analysis, the EEN community raised a key concern about
the lack of accessible public health facilities. In response, the MoHP opened a small
family planning clinic in April in office space provided by ECRED. The MoHP has
placed equipment and staff for full time service in family planning. CHNP paid for
renovation of the space next to ECRED’s office. Approximately 60 women per month
attend to receive contraception and family planning services. ECRED’s staff

encourage local residents to visit the clinic during their outreach and public education
programs.

Other MoHP medical services for immunization or primary healthcare are obtained
from a mobile health clinic that comes every two weeks to the community. Basic first
aid services are provided by clinics like that one at ECRED. These interim measures
are being taken until such time that MoHP can construct a full-service clinic. The
future clinic is proposed for construction on Tawfeikeya Street along the Cairo-
Qalyubeya boundary.

2.4. Improvements fo sewage and water
supply infrastructure

5.4.1. Working group for sewer and water
infrastructure

A working group was created to assess the status of the water and sewer systems.
Members included the head of the Local Unit, Local Unit water and sewage staff, a
representative of the National Democratic Party, the chairman of the Gamiya, the
CHNP consulting engineer and the CHNP community and institutional development
adviser. The group provided valuable information on the status of the sewer and water
systems. They also helped to select and implement the interventions to improve the
community infrastructure.

A key accomplishment was the preparation of a performance protocol between the
Local Unit and the Gamiya that assigns responsibility for sewer maintenance and
managing the sewer contractors. It also provides for community oversight with
representation by ECRED and the National Democratic Party representative.

5.4.2. Improvements for sewage infrastructure

CHNP’s activities for sewage disposal were focused mainly on the maintenance and
operation of the existing collection network. The critical impediment now is the

unfinished sewage pump station for the main collectors draining EEN. Although out
of the hands of the project, CHNP has exerted pressure through the Governorate and
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District to encourage the CWO to overcome its contract disputes and re-bid the
project. Work started up again and progress has occurred, slowly but surely.

Meanwhile, the CHNP engineering consultants discussed with the Local Unit about
improving the temporary pump station. Several items were identified and the LGU
has taken steps to address the needs:

« Steel screening was placed to make sure that debris in the inflow did not clog
the intakes of the two pumps.

o A larger fuel tank was installed on the diesel powered pump to ensure that the
pump would not run out of fuel.

o The LGU repaired another diesel engine to use as a stand-by unit.

e At one point, the CGOSD had requested that the LGU relinquish an electric
pump operating at the temporary lift station. CHNP drafted a letter to the
Secretary General of Qalyubeya Governorate requesting that he ask CGOSD
to leave the pump in place until such time that the permanent lift station was
operating. The request was granted and the LGU retained use of the pump.

o CHNP advised the LGU about the specifications for an electric pump and
panel board to replace the temporary diesel unit. The diesel has since been
replaced by an electric pump housed in a small brick building.

o CHNP also advised the LGU about the specifications for a pump to drain the
sewage system in the northern eastern quadrant of EEN. Purchase of the pump
by the Gamiya is pending.

CHNP also purchased 400 clearing rods made of spring steel and used by hand
laborers. These rods are the primary tools used by the local laborers and sewer
contractors to clear blocked lines. Cleaning tools that attach to the rods were also
included. This would be augmented by purchasing a small sewer line rodding
machine (1 hp) to help clear small diameter lines (< 10 inches diameter).

With inputs from GSOD engineers, a simple maintenance manual has been developed
for use when the main sewage pumping station is completed and comes on line. The
project engineer has provided training to the Local Unit staff and the contractors on
how to develop and implement a routine sewer line maintenance plan.

5.4.3. Improvements for water supply infrastructure

In addition to work on the sewage collection system, the project is improving the
amount and quality of potable water available from the municipal system. The
working group decided to make repairs at el Khesous water filtration station and to
improve control within the distribution system by placing gate valves at key
locations.

The project purchased 15 four inch valves and 5 six inch valves at a cost of 14,200
LE for placement in the distribution network. The Gamiya agreed to provide 8000 LE
towards the labor and materials to prepare the vaults for placing the valves. They later
added another 4,000 LE. The LGU agreed to provide the parts, manhole covers and
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labor to make the valve connections. The sites for the valves were determined by the
Working Group.

CHNP also contracted for renovation work at the el Khesous Water treatment plant
on the Ismailia Canal. This small plant has two package water filtration systems
drawing from the canal that are functioning at less than 50% capacity. The final
renovation budget (81,000 LE) included rebuilding or replacement of key valves,
pumps and motors, refurbishing the electrical panels, installing a lighting system,
maintaining the chlorination system and creating an inventory of key fuses, breakers
and switches. The Governorate Department of Public Utilities agreed to provide an
additional 35,000 LE to install a chlorination system for disinfecting well water
extracted at the same site.

CHNP prepared the specifications and bid preparation documents for all work and
facilitated the review of the tender offers and material price offers by the working
group. The working group selected the venders for the valves, cleaning rods and
rodding machine and the contractor to renovate the water treatment plant. Members
of the working group are monitoring the performance of the plant renovation work
and overseeing the installation of the water valves. The renovation work began on
Aug. 7, 2004, and was completed on Sept. 13, 2004.

A three day training session was held by the project engineer to demonstrate how to
operate and maintain the water treatment plant. A maintenance manual was prepared
for the WTP. A separate manual was prepared for use at the main sewage pumping
station after it comes on line.

5.4.4. GIS mapping

A digital base map and informational database was prepared using Arc Info 8 and
AutoCAD 2000. The map layers include the locations of sewer mains, laterals and
manholes, water mains, existing sewage discharge points to local drains, mosques,
churches and street names in English and Arabic. It also divides the area into the
agricultural basins. The 75 water quality sampling points and data from 30 chemical
and bacteriological parameters are included in the GIS database.

2.4.5. Action plan key results

e Environmental Assessment completed

o Baseline data from 510 households was collected and analyzed.

e Working group for sewer and water was established with representation from
Local Unit, Gamiya, ECRED and community.

e GIS maps prepared for street names, water and sewer mains, water sample
sites

o Sewer Protocol assigning responsibility for sewer maintenance was drafted for
discussion by Local Unit and Gamiya. Performance monitoring is by local
residents and the working group.
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Training for 5 sanitarians on setting up and conducting water sample regime
for an area.

Water quality data from 75 sample sites (wells and municipal sources) showed
that even the municipal distribution system has been contaminated.

Mother’s Day Hygiene program for 250 women dispenses information on
protecting health and improving hygiene.

MoHP provides equipment and staff to open a family planning clinic in office
renovated by CHNP and rented by ECRED.

Output of water treatment plant improves greatly after substantial repairs and
maintenance to equipment.

Gate valves purchased for placement in water distribution system to control
flow and distribution. Valve vaults will be prepared by the Gamiya and LGU
will install the valves.

Operation and maintenance manuals were prepared for new sewage pump
station and reconditioned water filtration plant.

Three day workshop on operation and maintenance of the water treatment
plant was held for 17 LGU staff.

Rodding equipment to clear sewer lines is purchased and delivered to LGU.
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. Lessons Learned

6.1. Working with partners

The accomplishments in EEN by CHNP came with the assistance of multiple
partners, particularly with regards to health improvements for EEN residents. The
closest collaboration has been with the government officials at the Governorate and
Local Unit, MoHP and with the international NGO, World Education. Other partners
included USAID/Egypt and the national NGO, Coptic Evangelical Organization for
Social Services (CEOSS). CHNP also benefited from assistance by several different
USAID projects including the Healthy Mother Healthy Child Project administered by
John Snow International and the Secondary Cities Infrastructure Project implemented
by Camp Dresser McKee International. The latter was extremely helpful in
facilitating the tender and purchase process for the water valves, sewer equipment and
renovation work at the Khesous WTP.

6.1.1. Ministry of Health and Population

In addition to testing the water quality, MoHP has been an active participant in EEN
for health programming from the beginning. A mobile health clinic began coming to
EEN every two weeks as a result of an agreement reached during the Situation
Analysis phase. The MoHP local health unit physician spoke during the Mother’s
Day community training sessions. MoHP also established a small family planning
unit in office space adjacent to ECRED’s office. MoHP provided staff and equipment
after CHNP paid for the improvements to the clinic space. ECRED pays the rent for
the apartment.

As time and finances permit, MoHP Qalyubeya District plans to provide additional
health care services to EEN residents by opening a full-service community health unit
along the Tawfeikeya Canal Street on the Cairo-Qalyubeya boundary. Unfortunately,
construction of this new facility was been held up due to a conflict between the two
governorates over the final position of the governorate boundary and the use of the
land. The land is owned by the Ministry of Water Resources and Irrigation and title
must be transferred to Qalyubeya Governorate officially. The process has slowed
down due to delays in the Property Authority. With the construction delayed, people
have quickly encroached on the vacant land. Many private structures have been
constructed quickly during the past six months.
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6.1.2. World Education

World Education implemented the Integrated Environmental Health and Literacy
Project (IEHLP). The primary objective was to develop an integrated environmental
health and literacy program for female literacy class participants and other
community members. The project created a set of literacy lessons and teaching guides
with hygiene and environmental health messages as the content for use by the
educators from the General Authority for Literacy and Adult Education (GALAE)
and other groups managing literacy classes, like local NGOs and CDAs. Each set
features storyboards for sparking discussion, literacy exercises and a health
information summary sheet. World Education included MoHP staff, CHNP
consultants, ECRED and CEOSS staff, GALAE teachers and others from EEN during
the sessions to develop the materials. The Healthy Mother Healthy Child project
implemented by John Snow International provided very valuable information on the
lesson’s content and design. Topics include:

Diarrhea Management for Infants, Children and Adults
Washing Hands

Clean Water and Food

Respiratory Infections

Clean Environment

The literacy materials also serve as the basis for creating a set of health
communication materials for use by health unit staff to reinforce environmental
health and hygiene messages. It includes teaching posters, client handouts and
facilitator guides for the health staff and others who maintain small clinics in the
slums.

6.1.3. Coptic Evangelical Organization for Social
Services

Coptic Evangelical Organization for Social Services (CEOSS) included Ezbet el
Nawar in a project to support malnourished children and provide prenatal care and
hygiene training to women in multiple communities. The CEOSS Maternal/Child
Health/Reproductive Health and Family Planning Clinic Project provides technical
support to the NGO, CABU (Coptic Association for Brotherhood of the
Underprivileged). CABU has sub-contracted with ECRED to work on behalf of
CEOSS as the local neighborhood facilitators in EEN. The project screens mothers
and children less than 2 years of age for malnutrition and provides classes to mothers
on cooking and preparing a balanced diet for malnourished children. The meals are
eaten by the mothers and children after preparation. Children are followed for six
months to look for improvements in weight and other indicators of improving
nutritional status.
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6.1.4. USAID Egypt

The USAID- Egypt Mission provided support to CEOSS to work in EEN and other
selected communities via a PHN grant from the USAID-funded NGO Service Center.
The USAID mission also served as a good information source regarding funding for
environmental infrastructure. Dr. Emad Yanni, Population and Health Division was
quite involved during development of this project. He visited the site several times
and assisted by convening meetings between World Education, CEOSS, John Snow
International and CHNP.

6.2. What worked well
6.2.1. Community organization led by local NGO

The Experimental Center for Recycling and Environmental Development was
extremely important to success of the project. The importance of having a local
community organization assist with the project cannot be over-emphasized. The
Center served as the main meeting point for the consultants. Its staff organized the
public hygiene awareness sessions, stakeholder meetings and facilitated entry to the
neighborhood for MoHP’s sanitarians and the project consultants. ECRED staff
conducted a successful household survey. Their familiarity with the community and
their local roots opened the doors of many households that likely would have
remained closed for government survey teams. ECRED’s Executive Director and a
founding member, Gamal Zekrie Bisada, was a CHNP team member and functioned
as the main conduit to discussions with key government and community leaders. His
personal and professional contacts with the community and government officials
made it much easier to work in EEN.

6.2.2. Leadership at the governorate and local
administrative levels

The project was fortunate to build on the relationships with the Governorate and
District (Khanka Municipality) that were developed during the earlier Situation
Analysis phase. Engineer Ahmed el Araby Abdel Hameed, Secretary General of
Qalyubeya Governorate maintained good support for the project. He recognized the
importance of urban health and sanitation problems and urged his colleagues to
cooperate with CHNP. Engineer Hessen Ahmad Abo Taleeb, General Director of
Water and Sanitation Sector in Qalyubeya Governorate was quite supportive,
pledging 35,000LE for installation of a chlorination system at the Khesous WTP.

At the District level, Mr. Shehta Elakhras, Chairman, Khanka City supported the
work of his colleagues at the Khesous Local Government Unit, Mr. Ali Hessen el
Tanany and Mr. Hussein Abou Ahmed, former and present chairmen of the Local
Unit, respectively. The Local Unit representatives were very active members of the
Water and Sewer Working Group.

65



6.2.3. Collaboration with MoHP to conduct water
quality study

The Ministry of Health and Population (MoHP) provided valuable services that
enabled the project to determine the quality of water available to residents in Ezbet el
Nawar. At the request of the project, MoHP supplied sanitarians and technicians to
obtain the samples and also performed the laboratory analysis. MoHP and CHNP
consultants used the study as an opportunity to provide hands-on training to MoHP
staff on the methods for planning for an area-wide survey and tracking the results. It
was an excellent example of collaboration between the project team and the staff of
MoHP with participation that ranged from the local unit to the district office through
to the national center and the Ministry.

Dr. Seham M. Hussein, Undersecretary of Environmental Affairs, MoHP was
instrumental in planning for the analysis of the water samples at the Environmental
Monitoring and Occupational Health Center (EMOHC) in Imbaba and for collection
of the samples by sanitarians of the Center and from MoHP, Qalyubeya. Her
colleagues, Dr. Olivia Hussein el Shafey, Director General of the Environmental
Health Department and Pharmacist Wafaa M. Shalaby, General Director, EMOHC
supervised the collection and analysis of the samples. Key MoHP staff involved in
obtaining the samples included Dr. Ragab el Kholy, Director of Environmental
Affairs, MoHP, Qalyubeya Governorate, Sanitarian Alaa Hagie, MoHP, Imbaba, Giza
and Sanitarian Marzouk Hana, Office of Public Health, Nawar. The partnership
yielded data that was timely, technically sound and met official standards.

MoHP and ECRED staff planning strategy for water sampling in EEN
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6.2.4. Water and Sewage Working Group.

The group developed solutions for the water and sewage problems of EEN. This
follows the Situational Analysis example of the “right people talking about the right
issues” as the participants were those most central to developing and implementing
the infrastructure solutions for Nawar. Decisions on venders and contractors were
taken by the Working Group. They include the former LGU chairman, Mr. Ali
Hessen el Tanany, Mr. Hasan Abou Ahmed, present LGU chairman, Mr. Adnan el
Megeed, representative from the Gamiya, and Mr. Saber Shenawy as representative
of the community and National Democratic Party. Engineer Sabry Thabt and
Engineer Mohamed Ashour from the Local Unit participated as well. The work was
facilitated by CHNP Consulting Engineer Obied Gergis and CHNP Social
Development coordinator, Mr. Gamal Zekrie Bisada.

6.2.5. Stakeholder meeting to establish priorities

The stakeholder meeting in December 2003 gathered persons together to discuss the
issues raised in the earlier meetings during the Situational Analysis. As the day
progressed it quickly became obvious that sewage and water were the most important
issues for the community. Although many items were scheduled for discussion, the
major portion of the day centered on the issues of sewage and water. Perhaps this was
to the detriment of other subjects like maternal health, solid waste disposal or changes
in livelihood, but if one judges importance and priority by the amount and passion of
discussion, then sewer and water certainly placed the highest. As a result, the project
elected to focus its limited resources on addressing these two issues.

6.3. What presented challenges

6.3.1. Planning process was fruncated

The amount of time available for the project (ten months) created a very short time
table. Project start up took longer than expected as did the assessment activities. This
in turn shortened the time available for planning remedies and gaining community
consensus before beginning implementation. Although the improvements were
agreeable to the community and the local Unit, the project had to take more of the
lead on implementation then perhaps was desirable.

The short time frame also made it difficult to identify and explore various policy
initiatives as a means towards improving service. For example, the mechanism for
creating a local fund to pay for water and sewer improvements needs to be
determined. This is just being discussed at the close of the project. The same goes for
determining the means to integrating unincorporated communities into the official
administrative boundaries of local governments. An additional 6-9 months of project
support would have been very beneficial by allowing the CHNP to take advantage of
the knowledge and momentum that has been gained during the past 11 months.
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6.3.2. Community expectations were too high

People initially were expecting much more money to improve the infrastructure and a
longer project time frame. After the actual budget and schedule were acknowledged,
the positive outcome was that the modest amount of money available forced the
working group to look carefully at where the most improvements could come for the
least money. As a result, the activities revolved around household interventions and
specific key improvements to the infrastructure.

6.3.3. Use of part-time staff

To accommodate the level of available funding, the coordinator elected to hire project
staff on a part-time basis. This made coordination of work schedules and meetings
more difficult. As the project progressed, it became apparent that more man days
would be necessary if the outcome was to be actual improvements to infrastructure
rather than just an assessment of the situation. Additional labor was needed to
supervise implementation of repairs and to monitor contractor performance while
renovating the water treatment plant. Fortunately the local project staff were flexible
enough to be able to accommodate the schedule of the project and its changing needs.

6.3.4. The community household survey needed
more oversight

The information from the household survey was good but far from complete. In
retrospect, the project should have dedicated more time to checking over the
completeness of the forms returned by the survey teams. One team was less consistent
in returning completed surveys, but this was not noted until midway in the process
after receiving comments from the data input specialist. Once identified, the situation
was discussed with the team and the quality of their reports improved.

6.3.5. Lack of an official project cooperative
agreement

The project, although funded through USAID, was not implemented as part of the
formal USAID Egypt program and cooperative agreement with the Government of
Egypt. As such, the informal nature of the project sometimes made it more difficult to
discuss with government counterparts as we were not an official project. This
sometimes made it a little awkward when describing the project or seeking official
meetings.

6.3.6. The question of sustainability post-project
It was difficult to answer questions about “What’s comes next?” after raising

awareness and expectations in the community. Discussions with USAID mission staff
made it clear that there would not be additional support forthcoming under the present
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mission development portfolio. The benefit is that the community now realizes that
future support for the work will require expanding the list of donors beyond USAID.
This has sparked activity to seek other funding sources.

6.3.7. Lack of project bank account

The lack of a project bank account made it more difficult to pay for services or
materials. The project manager had to pay a significant amount of the project
operating costs out of pocket and carry the debt for several months until reimbursed
through the normal expense account reimbursement system. It did not become a
problem until the implementation phase of the project commenced when it became
necessary to pay larger sums of money as part of the contracts for renovating the
water treatment plant and for purchase of gate valves and equipment for sewer
maintenance. Fortunately, CHNP was able to collaborate with another USAID project
implemented through CDM, Inc., to overcome the contract and cash disbursement
issues.

6.3.8. Cross-boundary issues for utility services

Lack of representation from Cairo utility organizations, especially Cairo Water, has
hindered attempts to define the long-term solutions for providing services across
governorate boundaries. The project’s consulting engineer, Obeid Faheem Gergis, has
longstanding contacts in CGOSD, so he is able to communicate freely with that
organization, but a similar close contact in Cairo Water Authority was lacking. The
Sewer and Water Working Group would benefit from expanding its membership to
include representatives of the Cairo Water and Sewer organizations as well as from
neighboring LGUs. They all share a common problem along the boundary between
Cairo and Qalyubeya Governorates.

6.3.9. Disparity in salaries for water and sewer
fechnicians

There is a large difference in the salary levels for LGU staff working at the WTP
versus staff at Greater Cairo sewer and water facilities. Staff in the Khesous LGU
WTP earn 150-170 LE per month whereas GSOD staff earn more than 700 LE for
performing the same duties. Consequently, the LGU staff feel less motivated to
perform their responsibilities. Most also hold second jobs whose performance often
takes priority over their duties at the WTP.
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/. Looking Ahead to Future
Activities

The Cairo Healthy Neighborhood Program can be considered successful. Although
the initiative was intended primarily to assess the conditions of EEN, it has produced
much more then just a paper study. The information generated through the
assessments and mapping exercises have placed EEN in a stronger position from
which to seek development assistance from sources, both within the national
government and also from international donors. EEN’s experiences also serves as a
model for improving services in underserved areas that abut or straddle administrative
boundaries between governorates or other authorities.

The Water and Sewer Working Group have gained experience and momentum as it
struggled through the process of identifying key issues, developing alternatives and
implementing the solutions. Ezbet el Nawar now receives more attention and has
better name recognition in the central government at the Qalyubeya Governorate and
Al Khanka District level. Taking advantage of the notoriety, several key initiatives
can be considered in the next round of development for EEN:

e The Water and Sewer Working Group should be expanded to include
representatives from the Cairo Water Authority and GSOD. It could also
include representatives from the neighboring hamlets and LGUs for
discussion of issues that are more regional in nature. A request for GSOD to
assume maintenance of the sewer network in EEN should be considered.

e Prior to finalizing the design for the new El Marg water treatment plant in
Cairo, discussion should occur on a broader regional scale between Cairo and
Qalyubeya Governorates in order to negotiate a supply of water to Ezbet El
Nawar. Such action with a close neighbor would be beneficial for public
welfare on both sides of the boundary.

o Ezbet el Nawar should apply for formal recognition by the national
government and Qalyubeya Governorate. A determination should be made as
to whether it is better to remain within the Khesous Local Unit or to seek
recognition as a separate individual Local Unit. The process would illustrate
how to “regularize” or incorporate an area that has been randomly developed
so that it can begin to receive services and funds officially.

e The Japanese Development Agency, JICA, has shown interest to receive a
proposal for improvements to the water distribution system. The Local Unit
could investigate further and develop a proposal for requesting technical
assistance and infrastructure improvement funds. The Khesous WTP would
benefit from additional support to maintain its production and improve its
distribution system. Construction of additional treatment capacity would help
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reduce the present deficit in the water budget for EEN and Khesous. The
present potable supply provides less than 15% of the total demand needed for
EEN. The remainder is met with poor quality water from local wells.

Any system for water supply or disposal of sewage and solid waste requires
funds for operations and infrastructure maintenance. The Local Unit needs to
look closely at mechanisms for raising the local funds necessary to sustain its
operations. Can water tariffs be raised and the difference kept in the local
treasury. Can the system for sewage maintenance be regulated so that funds
are generated for system O&M and the quality of service improves? The
neighborhood study indicates that people are willing to pay more for a better
sewer system. These and other questions need additional study. The draft
Sewer Protocol is a good starting point for discussion. The Gamiya has
requested that the LGU take a stronger role in managing the sewer
contractors.

Although solid waste was a priority identified during the Situation Analysis,
this project focused principally on water supply and sewage disposal. Future
projects should investigate the solid waste handling practices of the Zeballeen
community. How can they be better tied into the new waste handling
paradigm that incorporates the large multi-national companies without
relegating the Zeballeen to the level of mere laborers? Is there a way to sustain
their high levels of resource recovery and recycling of materials from the
waste stream of northern Cairo? Presently much of the material collected by
the multi-nationals goes straight to landfills without any resource recovery.
EEN could be a good location for placement of a solid waste transfer station.
Urban transfer stations have been implemented in other countries that allow
for smaller neighborhood facilities that use locally available equipment sized
to meet the local requirements. A feasibility study should look at the economy
of scale derived from such an operation. It could improve the sanitation of the
area by facilitating the end disposal of the residue remaining after the valuable
materials have been removed by the Zeballeen.

A community education program can be developed to inform the public about
the hazards of contaminated water and the methods to treat water at the
household level. Such a community hygiene program could be developed with
MoHP and include components to reduce the number of cross connections
between the municipal system and the wells after the quantity of potable water
has increased.

A full service MoHP medical clinic is planned for construction on Tarat el
Tawfeikeya Street, but the work is delayed by a boundary dispute between
Cairo and Qalyubeya Governorates. Meanwhile squatters are rapidly usurping
the land. Both governorates should intervene to facilitate the rapid transfer of
land from the Ministry of Water Resources and Irrigation to Qalyubeya
Governorate Health District.



8. Conclusion

The Greater Cairo Healthy Neighborhoods Program/Making Cities Work Project was
implemented as an initiative with a modest budget. The challenge was to find cost-
effective and creative approaches that demonstrate how targeted investments can have
positive results.

The steps taken during the past ten months have catalyzed efforts among the general
community of EEN, the local and regional governments and the national government.
Advances in sewage disposal and water supply have occurred largely as a result of the
stimulus created by CHNP and the attention drawn to the conditions in EEN. The
project’s efforts to identify challenges, determine opportunities and assign
responsibility have heightened awareness among the different stakeholders about the
problems of EEN. Their relevance to the national context has also been identified as a
model that can apply in other parts of Egypt.

The steps taken in Ezbet el Nawar are merely the beginning of a process that needs to
become more sustainable. Such sustainability can occur only through the partnerships
derived when local and central governments, civil society groups and private sector
companies all participate in creating a supportive environment at the local level.
Some of the most difficult tasks involve sorting out how these entities can interact for
the benefit of the community.

The most common state of mind is to think in terms of taking an established existing
set of finite resources (manpower, expertise, money, tools, land, etc.) and then
dividing it among individual issues. The challenge for any project is to identify the
resources available and then look for synergism that can increase those resources. The
best way to do that is by creating partnerships and collaboration among groups that
have some stake in the outcomes at the local level.

Success in such a venture will be determined, not in the near-term but instead as
measured over the long-term. It will be measured by actual changes and
improvements in the conditions of the environment and the improvements to quality
of life for the residents of Ezbet el Nawar. Against this measure, the Greater Cairo
Healthy Neighborhoods/Making Cities Work Project is a successful starting point.
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Annex |. Scope of Work for
Making Cities Work Project

Scope of Work

USAID/EHP Cairo Healthy Neighborhood Program
Coordination of Environmental Health Improvements in Ezbet El Nawar

September 15, 2003

Purpose:

To design and promote affordable, feasible and replicable improvements in household
and community sanitation, drinking water and other environmental health
technologies in an underserved urban neighborhood of Cairo, Egypt, under a grant
from the USAID Making Cities Work program.

1. Overview:

This SOW describes the approach and tasks involved for planning, coordinating
and evaluating the technical and organizational activities designed to improve
water supply, household and community sanitation, and other environmental
health problems as identified and prioritized by the community of Ezbet El
Nawar. The priority problems were articulated as a result of a participatory
situation analysis followed by community-level and donor/government level
stakeholders meetings to discuss possible actions.

Since submitting the grant proposal, community-based NGOs and EHP have
received new information concerning government plans for WSS improvements
in Ezbet ElI Nawar. MCW program activities will coordinate with national and
local government and Qalyubeya Governorate agencies responsible for improved
services, and promote strengthened linkages between the community and GOE.

Program activities are expected to be:

— Technical assessment of water supply, sanitation (excreta disposal), solid
waste,

— and air pollution conditions such as local fumes from garbage burning, indoor
recycling workshop pollution, etc

— Discussion between technicians and community representatives of technical
options available for improving and financing WSS etc

— Development of plan of action for several demonstration WSS improvements
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Coordination with other program activities, especially hygiene BCC at
household and health facility levels

Implementation and evaluation of activities with recommendations for
replication and scaling up.

These activities are funded under a grant from USAID/EGAT/Urban Programs
through the Making Cities Work Program.

2.

Background:

ANE UH Initiative and Cairo Healthy Neighborhood Program

Partners include EHP, USAID/Egypt, MoHP, NGOs

Program neighborhood description: Mostly zabbaleen, virtually no services,
serious health problems.

Activities to date:

0]

o

O O oo

Situation Analysis using PRA and DHS

Identification of neighborhood priorities for action (WSS, MCH,
job/income-related issues)

Community and GOE/Donors/Other Partners Stakeholders Meeting
Experimental DHS for urban slums as baseline for program

Award of MCW grant for WSS/EH improvement

NGO Service Center grant to CEOSS for strengthening MCH service
delivery in Ezbet EI Nawar and other slums (nearly ready but not at this
writing yet)

Results to date:

O O oo

MoHP sent mobile clinics for immunization to Ezbet

MoHP committed to creating a new health center

Strong support for program from Governorate and local government
Several USAID offices have shown interest in participating: Micro-
Enterprise, Environment, Pop/FP.

Not as a result of this program, German government is rehabilitating 40
“tin shacks” (garbage dumping/sorting and sometimes living areas) from
center of neighborhood (or possibly building new structures to include
household WSS systems).

3. Current status:

78

Finalizing Situation Analysis/Stakeholders Meeting report

Stakeholders meeting minutes/list of participants/results update to be
distributed in Arabic to participants

Coordinating committee ready to be activated by head of community NGO
(Gamal) but awaiting firm program to submit to them



— EHP/DC is putting mechanisms in place to begin implementation of program.
First step should be the development of a neighborhood plan of action to be
reviewed by community stakeholders and pieces submitted for funding to
various agencies (USAID, GOE)

— CEOSS is readying itself to work with neighborhood NGOs to create
maternal/neonatal health centers and child nutrition centers

4. Overview of MCW Grant for Environmental Health Improvements:

The interventions to improve water supply, sanitation, solid waste, and air
pollution address the #1 priority expressed by the community of Ezbet EI Nawar.
Government plans apparently exist to address these needs with large infrastructure
improvements; however, it may take a long time before the work actually begins.
This is a likely scenario in numerous underserved neighborhoods of Cairo. The
purpose of this program component is to help improve the hygiene situation in the
neighborhood by identifying strategies at different levels of cost and technical
complexity. Some could be implemented fairly rapidly by the community itself
with some support from the MCW grant or other sources, some (for example
modern sewer connections) need to be submitted to the cognizant governmental
agencies for funding and technical support. The first portion of this program will
assess the current situation and propose different options for sanitation, water
supply etc. These options will be considered by the community through a
representative committee and participatory process, and choices made for
implementation. MCW will support demonstration interventions and assist the
community in finding financial solutions to replicate and sustain the
improvements. In addition to cost recovery, the potential for WSS improvements
becoming income generating (for example, community-managed public toilet
complexes) and self-sustaining should be explored.

5. Tasks for Coordination:
5.1. Information Collection

a. Meet with USAID, MoHP, GOE, NGO, and community stakeholders to
clarify various roles and responsibilities and stakes in neighborhood
improvements. Understandings should be recorded.

b. Determine the GOE institutional context for water, sanitation, solid waste in
urban slums (groundwork on this has already begun through stakeholders
meetings)

c. Become familiar with the dynamics of the zabbaleen community, esp. as they
relate to garbage collection/recycling and possible privatization

d. Review the various studies recently completed (EHP Situation Analysis and
literature review) and soon to be published
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e. From community-level meetings, become familiar with local players (church,
NGOs, health facility personnel)

5.2. Development of Assessment Methodology and Tool

Develop appropriate questionnaires and participatory methodology to assess
environmental health conditions illustrated by the following questions:

— What is the current system of drinking water supply?

— What is the quality of drinking water?

— What are sources of contamination?

— Is the supply sufficient for bathing, cooking, washing clothes?

— What is the current status of household and community sanitation (excreta
disposal)?

— Are sanitation systems adequate/appropriate for children?

— Do local schools have sanitation/handwashing facilities?

— What are households currently paying for WS&S services?

— What is the current solid waste situation in the neighborhood?

— What are the main sources of indoor and ambient air pollution in the
neighborhood?

— What informal sector industries exist on the neighborhood that create
environmental health risks?

— What feasible technologies could improve access to and quality of water
supply and sanitation facilities?

— What are feasible and affordable improvements of solid waste management
and air pollution?

— What are some feasible payment schemes so the residents can afford the
improved technologies?

— What are feasible institutional arrangements for operating and managing the
technologies at both the household and community level?

— How can the residents generate income from the proposed technologies
(manufacture, sales, maintenance)?

Technical Assessment of EH conditions

a. Identify and assemble assessment team members (consultants, community
members, GOE technical agencies).

b. Train and otherwise prepare team

c. Conduct appropriate community level meetings to explain process,
expectations, and to enlist support

d. Carry out technical assessment



e. Summarize findings and recommendations in a format understood by the
community (Arabic, bulleted etc)

7. Selection of interventions and Plan of Action

a. Present findings and options to the community coordination group for
decision making

b. Identify possible implementation partners (local NGOs etc)

c. Together with community representatives, present proposals for larger scale
improvements to government agencies with mandate and budget for carrying
them out

8. Implementation

9. Monitor implementation of demonstration water/sanitation and other
improvements through mechanisms that can include subcontracts

10. Evaluation, to address:

a. Effectiveness of process

b. Effectiveness of technological options

c. Recommendations for replication in other similar neighborhoods

d. Recommendations for scaling up similar activities

Schedule

Information collection September ‘03
Development of Assessment Methodology and Tools early October ‘03
Technical Assessment of EH conditions October ‘03-March ‘04
Selection of interventions and Plan of Action February-April ‘04
Implementation March- August ‘04
Evaluation August-September 04

Personnel Requirements

MCW grant activities will be managed by one part time local EHP consultant with a
background in providing or improving water supply, sanitation and other
environmental services in difficult settings as well as program management
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experience. Expertise from local (Egyptian or other) water and sanitation engineers,
social service providers, etc... will be sought as required.

Deliverables
Interim progress reports................end-November 2003, March 2004

Final report with evaluation results...end May 2004
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Ezbet el Nawar is a community located on the border between Cairo and Qalyubeya
Governorate. It is an informal area that has developed with little regard to planning for
infrastructure services, such as water supply or sewage disposal. On planning maps, it is still
shown as agriculture fields and has not been officially designated as a village within Khesous
Local Unit. Beginning as an agriculture village for pig and animal growers, it has been
engulfed by the urban housing of a growing Greater Cairo Metropolitan area over the past
twenty years.

Ezbet el Nawar is administratively part of Qalyubeya Governorate even though it is bounded
by Cairo on three sides and physically separated from Qalyubeya by the Khesous Drain (see
Figure 1). Ezbet el Nawar (EEN) receives water from two official municipal sources: an 8
inch line from the water treatment plant in Khesous Village (Qalyubeya) and a 10” line from
the Cairo Mostorod station. Despite these two services, EEN suffers from chronic shortages
of potable drinking water in its municipal distribution system.

According to the preliminary results of a neighborhood survey of 510 EEN households, water
from the municipal piped sources is rarely available more than 5 hours per day. This water
usually is only available during the late night and early morning hours. To compensate for
the scarcity of municipal water, water is often collected and stored for use during periods of
low or no water flow. Water is also carried from sites where good quality water is available.

A very frequent alternative is to drill wells in the ground floor of the building to depths
ranging between 10-30 meters. These wells are connected directly to the building plumbing
and consequently, to the municipal water distribution system. A set of gate valves manually
directs water from either the well or municipal source to the individual building system.

In response to concerns about the quality and quantity of drinking water available to residents
in Ezbet el Nawar, staff from the Ministry of Health and Population (MoHP) collected 75
water samples and analyzed them for multiple chemical and bacteriological parameters
during March 2004.

Il Study Description

Samples were gathered from 75 sites using MoHP-approved procedures by sanitarians from
the Ezbet el Nawar and Khesous health offices of Qalyubeya Governorate and analyzed by
staff from laboratories of the MoHP Environmental Monitoring and Occupational Health
Studies Center, Imbaba, Giza. The sample sites were selected based on geographic location
and proximity to water service and known sources of contamination after discussion with
MoHP staff, area residents and project consultants. A map of the locations is attached as
Appendix 1. Staff based in Ezbet EI Nawar (EEN) at the Experimental Center for Recycling
and Environmental Development (ECRED) assisted the sanitarians and were quite
instrumental in obtaining samples and identifying locations.

The sources included 31 samples drawn from municipal water lines, 7 from mixed lines and
37 from private underground wells. All of the samples were tested for the following
parameters:

Chlorine residual pH Turbidity Total Dissolved Solids

Ammonia Nitrite Nitrate Iron
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Manganese Calcium Sulfate
Total Coliforms Fecal Coliforms Fecal Streptococcus
Bacterial Plate counts at 37°C and 25°C Microscopic exam

In addition, six groundwater samples were tested for Chemical Oxygen Demand and another
five for an array of twelve heavy metals, including:

Lead Arsenic Cadmium Selenium
Mercury Chromium Aluminum
Zinc Copper Nickel Tin Silver

The overall results indicate that the majority of the samples (56 of 75 samples or nearly 75%)
did not meet the minimum acceptable standards for drinking water in Egypt. The water
samples most commonly exceeded the acceptable standards for concentrations of nitrite and
manganese and for presence of coliform bacteria. Although only 5 samples were analyzed
for heavy metals, none were found to have excessive levels. A summary of the key results is
presented below for the three types of water sources. The details of each sample result are
attached as Annex 2.

At the same time that this water quality study was being conducted, the Cairo Healthy
Neighborhood Project also conducted a Neighborhood Health and Environment Survey. Five
hundred and ten (510) households in the Ezbet el Nawar area were surveyed by staff from
ECRED. Survey topics included incidence of diarrhea and acute respiratory infections, water
sources and quality, sewage disposal, solid waste disposal, hand washing and water storage
techniques. Although these results are not presented formally in this report, some of the
conditions noted during the course of that survey are included in the discussion portion of this
report.

I11. Results of Water Analysis.
A. The municipal filtered water:

Thirty one (31) samples were drawn from fixtures served by municipal water. In most cases
(75%) chlorine residual was detected with levels that ranged from 0.3-2.3 ppm. Despite the
presence of residual chlorine, many municipal filtered water samples did not meet the
minimum standards for drinking water. Some of the results include the following:

e Although no fecal coliforms were detected, 7 of 31 samples (22.6%) were not
acceptable based on presence of other coliform bacteria with total coliforms counts
ranging from 20-60 MPN/100 ml.

o Of 22 samples exhibiting a chlorine residual, 7 (32%) were unacceptable based on

presence of total coliforms (6), Streptococcus faecalis (2) or blue green algae (1).
Blue-green algae were detected in the sample collected from the EEN health clinic.
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o 13 of 31 (42%) samples were not accepted due to elevated nitrite (NO,) levels.
Samples varied from not detectable to 0.05 mg/l. The acceptable level is less than
0.005 ppm.

e Elevated manganese levels greater than the maximum allowable level of 0.3 mg/I
were found in two samples.

o Except for one very high result (1140 ppm), the Total Dissolved Solids (TDS) mean
value was 366 ppm but the median value was 278. The maximum allowable is 1200

ppm.

e Sulfate ranged from 34-250 mg/l while the median level was 44. This is well below
the maximum allowable level of 400 ppm.

B. Mixed samples

Seven samples (7) were considered as mixed when the municipal pipes were obviously
connected with well sources and the actually source water could not determined with
complete confidence at that time. See Figure 3 above.

o 3 of 7 samples exhibited residual Chlorine values from 0.1 to 0.7 ppm.

o 3 of 7 samples were positive for total coliforms, including one that had residual
chlorine level of 0.7 ppm.

e The TDS ranged from 228 to 1009 ppm with the median at 418.

o Of 7 samples, 3 were not acceptable due to excessive nitrite greater than the
acceptable limit of 0.005 ppm. Nitrite levels ranged from Not Detectable (ND) to
0.05 ppm with the median at 0.001 ppm.

o Sulfate ranged from 40-166 with a mean of 84 and median of 80. The maximum
allowable is 400 ppm.

e One sample exceeded the maximum level for Manganese (< 0.3 mg/l) in
groundwater.

C. Groundwater samples

The irregular timing and volume of water available from municipal water lines forces
residents to obtain water from alternate sources. Water is often collected and stored for use
during periods of low or no water flow. In the CHNP study, 94% of 510 households store
water for use during periods of no flow. Water is also carried from sites where good quality
water is available. A frequent alternative is to drill wells in the ground floor of the building
to depths ranging between 10-30 meters. Water is withdrawn from the ground with
assistance from hand or electric pumps.

Samples were drawn from 37 water taps where groundwater was the known source.

o 15 of 37 (40.5%) were positive for total coliforms and several were positive for Fecal
Streptococci. No Fecal Coliforms were detected.
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e TDS ranged from 275-1430 ppm with a median value of 602 and mean of 591. 4
samples exceeded the maximum acceptable level of 1200 ppm.

o For Nitrite, 10 samples were ND while 25 samples (68%) exceeded the acceptable
limit of 0.005 ppm. Nitrite results varied from ND to 0.14 ppm with a mean of
0.0146 and a median of 0.017 ppm.

e Sulfate ranged from 32-420 mg/l with a mean of 98 and median of 80. Only one
sample was unacceptable based on excessive sulfate exceeding the limit of 400 ppm.

e The maximum level for Manganese (<0.5 mg/l in groundwater) was exceeded in 8
samples.

Of five groundwater samples (5) tested for heavy metals, none exhibited excessive levels in
our analysis despite their close proximity to the garbage collector’s settlement. Although the
small sample size limits the conclusions that we can draw from this round of sampling, it is
still good news. It is also quite possible that other areas of the community still may be prone
to heavy metals accumulation if centers for metal scavenging or cleaning operations are
present.

1V. Discussion
A. Water Quality

Overall, the quality of water generally available for residents of Ezbet el Nawar does not
meet the minimum standards of the Ministry of Health and Population. Nearly 2/3’s of the
samples were unacceptable for chemical reasons and 1/3 was unacceptable based on bacterial
contamination. About 17% (13 of 75) of the samples exhibit evidence of gross contamination
as shown by the combined presence of high bacterial counts, grossly elevated NO,
concentrations and high TDS levels.

In several instances, sources may have been assigned to the filtered (municipal) category
although a review of their water characteristics (TDS and residual chlorine) indicates that
perhaps they should have been considered as groundwater or mixed. Residual chlorine levels
varied for filtered water samples from non detectable to 2.3 ppm. Given the short residence
time of the filtered water in the distribution lines, it is possible that the variation may reflect
the effects of dilution by outside sources rather then the normal decay of chlorine residual
after passage through a long distribution path. In other instances, TDS levels were
considerably higher (by an order of 2 or 3 times) then those recorded for samples known to be
using municipal filtered water.

This supports our assessment that individual users may experience great difficulty to
determine the true source of their drinking water because it varies from time to time, day to
day. Several food or beverage sites stated emphatically that their water came from the
municipal source despite clear evidence that the municipal water was not available at the time
of obtaining of the sample. Of 510 CHNP study respondents, 87% (443) reported that they
use wells for either drinking or non-drinking water for their household.

B. Cross-connections between potable and non-potable water sources.
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According to the CHNP survey, 20% (103 of 510 surveys) reported wells directly connected
to municipal service lines. The pipes from the wells commonly are connected to the building
plumbing system with a set of gate valves controlling the source of water. Except in very
rare instances, there were no back-flow prevention devices or check valves in place to prevent
introduction of well water into the municipal water system.

In such situations, contamination of the municipal system can easily occur if there is a drop in
water pressure in the municipal system. A pressure drop can occur during periods of high
water use for flushing of municipal lines for maintenance reasons or for fighting fires. It can
also occur as demand suddenly increases when thousands of households turn on their taps
after waiting a day for water. Such a case can be easily imagined for a neighborhood such as
EEN.

The resulting drop in water pressure sucks water from wherever there maybe a leak in the
system. An open valve connecting to a private well can allow entry of contaminated
groundwater into the system as can cracked distribution pipes in the ground. A hose left
hanging in a laundry basin of dirty clothes is another common example.

C. Recommendations:

1. Reducing bacteriological hazards

Given the uncertainty surrounding the bacteriological quality of water in EEN, it is suggested
that residents treat their water prior to using it for drinking or washing food and utensils.
Only 6% of 510 CHNP Study respondents reported taking steps to sterilize their water even
though 23% didn’t know if it is safe to drink and 20% thought that it is unsafe to drink.
Sterilizing treatment techniques can include:

o solar disinfection by placing water in clear bottles in direct sunlight for at least 4
hours;

e Doiling the water for ten minutes

e passing it through certain filters that meet anti-bactericidal standards, such as the
ceramic candle filters made by Berkshire or Doughton

¢ adding chemical additives like chlorine or iodine solutions.

All of these measures are effective for removing bacterial, viral and parasitic pathogens but
they will not remove chemical compounds like nitrate, nitrite, or manganese.

2. Nitrite, nitrate and manganese

Nitrite, nitrate and manganese were the most common inorganic chemical substances of
public health significance found in the water samples. They were most often found in the
well water samples although 42% of the filtered municipal water samples also exceeded the
maximum allowable levels for nitrite or nitrate. Common sources of Nitrite and Nitrate are
malfunctioning sewage systems and water seeping from animal holding pens.

Young infants, less than six months of age, are quite susceptible to the effects of ingesting
excess nitrite and nitrate. Too much can impair the ability of the red blood cells to carry
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oxygen throughout the body. Fortunately, after about the age of six months, the child’s body
has matured enough to counteract the effects of ingesting nitrite and nitrate and is much less
susceptible.

Parents of young infants less than six months of age should continue to breast feed their
infants. All community residents should use water from approved commercially bottled
sources or from known approved municipal sources that are then sterilized to ensure removal
of bacteriological pathogens. Boiling alone does not remove nitrogen compounds from
water. In fact it can increase the concentrations. Unfortunately there are no inexpensive
means to remove nitrite or nitrate that are available for use at the household level.

3. Improving the water filtration plant of Khesous.

Ultimately, the long-term solution is to improve the quality and quantity of water from the
municipal filtration plant. A review of the Khesous water treatment plant by project staff in
April 2004 found that the filtration plant is operating significantly below its design capacity.
The main problems point towards the need to repair or replace several pumps and to increase
the capacity for chlorinating the water after filtration. Lack of funds dedicated for
maintenance and for purchase of parts and chemicals seems to be a significant long-term
problem. Efforts to repair the treatment plant will provide only a temporary solution unless a
means is found to pay for continued maintenance.

Additional sources of water could be considered. For example, future improvements to the
Al Marg water treatment facility currently are under discussion. An increase in design
capacity for that facility could allow for providing water for the Khesous area and adjacent
communities. Negotiations between the Cairo and Qalyubeya Governorates should be
opened in order to facilitate consideration for this solution.

4. Reduce number of cross connections

It is suggested that the MoHP undertake a strong effort to reduce the risk of public water
supply contamination by removing the connections between the private wells and the public
drinking water system. Even before additional water becomes available, households should
remove the direct connections between the wells and municipal filtered water system. This
can be accomplished by several means:

Completely cutting off and closing the wells;

Ensuring that households using groundwater have a complete separation between the two
building plumbing systems, potable and non-potable. Some households have cut the
connection and maintained a tap for municipal water on the ground floors. The well water
remains connected to the household plumbing and is used for washing and flushing of toilets.
Placement of suitable devices like check valves and vacuum breakers (air gaps), to prevent
back-flow of polluted water into the municipal system. This is least desirable as it still leaves
open the potential for cross contamination if the devices malfunction.

5. Improvements to the main distribution network

The Khesous Local Unit would benefit from a program for upgrading the main water
distribution line infrastructure of the area. This would include a review of the main
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distribution network with a view of placing valves for controlling flows to various parts of
EEN. This would make it easier to isolate different sections of the system and facilitate
repairs and maintenance. The Local Unit also should also consider the addition of new lines
that would join existing dead-end lines and serve to create loop distribution networks.
Creating loops in the network will help balance the water pressure and volume throughout the
loop and help to reduce the occurrence of burst pipes.

As with any correct installation of pipes, care and supervision must be used in order to ensure
that pipes and valves are installed at the correct depth using the proper materials and designs.
Adequate sand bedding should be properly placed to prevent punctures, compression or
sagging of the lines after installation.

Improvements to the water distribution systems must be complemented by a program to
improve the carrying capacity of the local sewer infrastructure. Increases in the quantity of
water available will increase the amount of sewage discharged per household. Significant
problems currently exist with the present sewer system whereby sections of EEN regularly
flood due to blockages and failures in the sewer system. Of 506 respondents in the CHNP
neighborhood survey, 81% reported pooling sewage around either their own residence or
their neighbor’s.

Significant improvements need to be made for the sewage disposal system, such as
completing the main wet well and pump station that receives EEN sewage. A protocol also
must be developed which explains the responsibilities for construction and maintenance of
the sewage collection systems. Presently these responsibilities are divided between the Local
Unit, private contractors and the Gamaya (Community Development Association). A written
agreement would help when developing a comprehensive management plan for the sewer.

The last recommendation would be for the Local Unit to maintain a closer control on new
construction of residences. At any time in Ezbet el Nawar, one can see construction
occurring as additional floors and new apartments are added to existing buildings and vacant
land. Even an area with an existing, well planned system for water and sewer infrastructure
will swiftly be overloaded if an increase in the number of dwelling units is allowed to occur
unchecked. Such uncontrolled growth compounds the present deplorable situation and will
exacerbate the present problems of EEN.

6. Health Education and Raising Public Awareness

The local health unit also should promote programs that can educate the public about the
problems of a contaminated municipal water supply and the difficulty in determining whether
or not the water is coming from an approved source. The MoHP could demonstrate effective
methods for point of use treatment to sanitize the domestic water for use by individual
households and the ways to store clean water.

It could also emphasize the importance of proper hand washing techniques. The vast
majority (75-83%) of CHNP study respondents did not seem aware of the importance of
washing their hands after changing a baby, before feeding it or before preparing food. Only
68 % thought it was important to wash after defecating however 84.5% considered it
important to wash your hands before eating.
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Local community development associations and non-governmental organizations could assist
the MoHP staff after receiving training and materials to target specific groups, such as
women, youth or garbage collectors.

V. Conclusion

The analysis of 75 water sources (both municipal filtered water and groundwater wells)
indicates that Ezbet el Nawar residents generally do not have sufficient amounts of high
quality drinking water. The majority of the samples (56 of 75 samples or nearly 75%) did not
meet the minimum acceptable standards for drinking water in Egypt. The water samples
most commonly exceeded the acceptable standards for concentrations of nitrite and
manganese and for presence of coliform bacteria.

The results for municipal filtered water sources show that this water is compromised in its
quality and thus its suitability for drinking water. The most likely contamination source of
the municipal water lines would be the numerous private wells that are cross-connected to
building plumbing and thus also connected to the municipal lines. Further testing is
necessary to clearly determine that the water treatment plants are not sources of poor quality
water.

A survey of 510 households found that most people experience cuts in water service daily
while 54% receive water less than 5 hours per day. To supplement the municipal water
supply, most residents (87%) reported that they use wells for supplying either drinking or
non-drinking water for their household. The samples from multiple private wells show high
levels of bacterial contamination and excessive amounts of manganese and nitrate-nitrite
compounds. The presence of bacterial contamination as shown by the total coliforms
analysis indicates the likelihood of fecal contamination of the groundwater.

Since it is difficult to determine water sources at the household tap, all residents should be
encouraged to sterilize their water prior to drinking it by boiling, filtering, addition of
disinfecting solutions (chlorine or iodine) or be solar disinfection. Households with young
infants less than 6 months old should not use groundwater for drinking purposes due to the
risk of anemia occurring in the infants from elevated nitrite and nitrate concentrations.
Simple sterilization of the water by boiling, filtering or solar disinfection does not remove
nitrite/nitrate compounds but it does significantly lower the risk of bacteriological infections.
Infants should be breast fed and given commercially bottled water from approved sources or
water from an approved municipal water source after sterilization.

Several long-term solutions are needed to increase the amount of potable water available
from the water treatment facilities of Khesous. Repairs and renovations of the existing water
treatment plant for Khesous would increase the capability to treat water drawn from the
Ismailia Canal and from deep groundwater wells. A proposed addition to the Al Marg water
treatment plant could be modified to provide enough additional capacity sufficient to meet the
needs of Ezbet el Nawar and adjacent areas. This would greatly increase the supply for
Khesous and Ezbet el Nawar.

Steps to upgrade and maintain the distribution network infrastructure would also improve the
long-term delivery of potable water to the residents of Khesous and Ezbet el Nawar. Such a
program must be partnered with a program to remove the cross-connections between water
sources that contaminate the clean, potable water in the municipal distribution system.
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Khesous also must improve the sewerage collection system in order to handle the additional
sewage flows that are sure to occur as the potable water supply increases. Most respondents
in the household survey reported that they already experience problems of sewage pooling
around their residence or that of their neighbor. Key components of the sewer collection
system, like the main pump station, must be finished. A management agreement also must be
developed between the Local Unit, the Gamaya and the sewer contractors for system
maintenance and line extensions.

A long term solution should include discussions leading to an administrative agreement
between Cairo and Qalyubeya for providing infrastructure services for this blighted area.
Although administratively part of Qalyubeya Governorate, Ezbet el Nawar is geographically
isolated from the rest of Qalyubeya by the Khesous Drain. Surrounded by Cairo Governorate
on the three other sides, it would be better if services for water and sewer were provided from
the Cairo side. Such an agreement would improve conditions for an area that has developed
without the benefit of regional urban planning.

The conditions that occur in Ezbet el Nawar are similar to those of other informal areas that
have become urban settlements during the past several decades. It is a familiar situation that
likely will recur unless there is logical process for ensuring that future settlements and
construction conform to accepted plans and standards for infrastructure development and
community services support. 1f new construction is allowed to continue in the present
uncontrolled manner, then there will always be an overload of the sewer, water, solid waste
disposal and other community services. A positive future for EEN must include controls on
building construction and good comprehensive planning for maintenance and future
infrastructure improvements.
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