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G. EVALUATION ABSTRACT -2-

1. Purpose: During 1980-86, the Basic Village Services Project disbursed
about $104 million through 22 governorates to about 920 village councils for
local infrastructure projects. This study assesses the status of water
projects in the Nile Valley and makes recammendations to improve the
performance, reliability and sustainability of village water systems under
Local Development II.

2. Major Findings and Conclusions:

a. Benefits: The project has had a significant impact in improving quantity
and guality of water in Egyptian villages. Functioning water systams
existed in all 36 villages visited. Household connections increased from
5% to 31% and reached an additional 7 million people. Impact of BVS
water/wastewater funds made "significant" or "helpful" contributions to
the physical system in 86% of the villages surveyed.

b. Water Systeam Issues:

- No clear institutional responsibility assigned for village system O & M.

- Broad allocation of funds results in inadequate funds per village.

- Inadequate engineering planning and design creates avoidable problems.

- Operations suffer from power outages, insufficient funds for fuel or
electricity, and lack of trained operators. Severely inadequate
maintenance contributes to service interruptions and shortens life of
equipment.

- Quality of water. Fven when water sources were unpolluted, half the
samples in the distribution system were contaminated. Alternative
sources were worse,

- Number and quality of standpipes are inadequate.

- Water tariffs cover only a small part of operating costs. Tariffs are
low; the revenue base, small. Collections are late and less than
assessed,

C. Wastewater Issues:

- Expansion of village water systemns will increase wastewater disposal
problems, particularly in areas with a high water table. Excreta and
sullage disposal systems are grossly inadequate.

- Solutions will be difficult since many alternatives, including piped
sewer systems, are too expensive to be widely used.

3. Key Recammendations.

- Encourage regional systems and confirm governorate responsibility.

- Focus LD IT Water/wastewater funds on fewer villages for better
management and development of more effective/cfficient systems.

- Improve the quality of planning, design and construction by requiring
pre-feasibility studies, developing standard designs and training.

- Improve system capacity by adding water storage and standby diesel
pumps to village systems and providing tools and O & M training to
villaye operators. Initiate governorate managed leak detection
programs,

- Financial: Drop requirement for meters in most cases. Expand revenue
base with more connections and charges for standpipe use.

- Expand technical assistance significantly.

- Develop national health education program on water use and sanitation.

H. Evaluation Costs

1. Evaluation Team Contract # OR Contract Cost OR  Source of
TDY Person Days TDY Cost (US §) Funds
Water and Sanitation for BVS Project
Health Project (WASH) (263-0161.02)

Don Cullivan, Team Leader
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A.I.D. EVALUATION SUMMARY: PART II
I. SUMMARY OF EVALUATION FINDINGS, CONCLUSIONS AND RECOMMENDATIONS.

BACKGROUND: During 1980-86, the Basic Village Services Project disbursed
about $104 million through 22 governorates to about 920 village councils for
local infrastructure projects. Water and wostewater projects accounted for
46% and 9% of these funds, about $57 million.

PURPOSE: To assess the status of water projects in the Nile Valley and make
reccammendations to improve the performance, reliability and sustainability of
village water systems assisted under Local Development II.

METHODOLOGY: From 16 governorates in the Nile basin, six were chosen to
represent the special groundwater characteristics affecting water systems.
Within these, a total of 10 districts (markaz) and 36 villages were covered in
field visits. Teams included an environmental engineer, a financial/public
administration specialist, and a social scientist as well as professionals
provided by the Government of Egypt's Organization for Reconstruction and
Development of the Egyptian Village (ORDEV).

FINDINGS AND CONCLUSIONS:

1. Background. The principal source of incame for the rural villages
surveyed was agriculture. Their average size was slightly more than 30,000;
however, they ranged in population fram 6,800 to 66,700. Villages consist of
a "mother" village, plus an average of 3.3 satellite villages and other
settleaments,

Villagers obtain their water from two sources.

- Groundwater is obtained from deep wells (village systems), shallow
wells (private hand pumps), and from shallow dug wells.

- Surface water is obtained either as treated water fram the Nile or
canals (usually village or city systems, sametimes by private tanker

trucks) , or untreated directly from canals.

Piped water is also supplied through public standpipes and taps at public
buildings and mosques. Villagers primarily judge water on the basis of taste
and suitability for washing clothes. Canal water is often used for washing
and occasionally carried home for later use. The absence of wastewater
disposal systems limits household water use.

The project has had a significant impact in improving quantity and quality of
water in Egyptian villages. All 36 villages surveyed had functioning wate:
systems, usually operating 6 - 8 hours per d=y. 1In 1979, onl: ' of household
had connections; in surveyed villages, 31% are now being servc: ' irectly.
These households supply another 22% with treated water. This impressive
increase has occurred despite population growth. The number of people
receiving water fram village systems has increased 8 fold, by around 7 million
people. Impact of BVS water/wastewater funds was “significant" in 56% and
"helpful” in 30% of the surveved villages.
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2. Decentralized Decision Making. Although village councils must approve BVS
funded projects, their choices are affected by governorate guidelines on use
of funds and the amount of funds made available. In three of the
governorates, Village Councils select subprojects in consultation with the
Chairman of the Executive Council and an district Ministry of Housing
engineer. The Ministry of Housing generally sets broad requirements, i.e.
that new water networks are built in heavily populated areas along wide
streets. In the other three governorates, the role of Village Councils is
more limited. One governorate plays a strong role in determining specific
project selection., Two governorates have regional piped networks and
integrated BVS allocations into broader sector development plans.

Allocation of funds in three governorates is made on the basis of population;
in a fourth, an equal amount is given tc each village. In two others, the
governorate makes a determination based on need and access to other
resources. Broadly dispersed allocation of funds results in numerous small
systems inadequate in comparison with village needs with limited distribution
systams and revenue base.

3. Capacity Development. Although decentralized decision making is taking
place, local capacity to implement and maintain water projects has not
developed.

a. Institutional Issues, Problems are exacerbated by the lack of clear
assignment of responsibilities to local govermment officials and employees of
the national ministries. Since the Local Government Law of 1980, governorate
level units of national ministries are under administration of the Governor,
but report professionally and technically to Cairo. At the village level, two
sets of employees are responsible for operation and maintenance: Department
of Housing station operators and Village Council plumbers, clerks, and
workmen. No one is clearly responsible for village systems and conflicts are
difficult to resolve.

Below the level of governor, little interministerial coordination exists
between employees of the Ministries of Health and Housing to identify
dangerous water contamination and take appropriate corrective steps.

b. Water Systems. Two basic types of systams exist: individual village
systems with groundwater from deep wells and regional systams with piped water
fram treatment plants.

Design. Individual village systems typically consist of a well, a small pump
building, and sametimes an elevated tank. Although thé GOE has developed
standard plans, designs for water systems, construction drawings, and other
documents are rarely found even at the governcrate level., Selection of
camponents is often based on equipment available, not standard engineering
practices. Poor system design often creates problems that could have been
avoided such as:

- Location of wells based on village land ownership sametimes results
in substandard water quality or inadequate yields.,

- Mismatch of pump capacity to village needs, safe yield of wells, and
storage tanks results in less return on investment.

- Absence of standby power and adequate storage limits water supply
during power outages.

- Construction of independent village systeams occurs, even when
expansion adjacent systems would have been more econamical.
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The allocation process often results in systems being planned and constructed
piecemeal, rather than as part of an overall plan. Allocated funds are often
insufficient to construct adequate storage. Several villages constructed a
single storage tank over two years. Neither the village or markaz personnel
have sufficient skills or experience to ensure that water projects are a
logical part of a comprehensive plan to meet village needs, properly designed
or adequately specified for competitive tendering.

Operational Problams. Most village water systems are operating fairly well
considering the system limitations, untrained operators, and insufficient
technical support. Leakage is a major problem. "Campact" surface water
treatment plants face the additional need for regular supply of chemicals as
well as additional equipment to operate the units correctly. Actual operating
hours vary between 6 to 8 hours, depending on factors such as power outages,
low voltage, equipment failure, pipeline breaks, tank cleaning, operator
absenteeism, and lack of operating funds.

Village units lac: the skills, tools, spare parts and workshop facilities to
perform anything but the most minor maintenance and repairs. None of the
systans had useful operating manuals. Records are not being kept.
Housekeeping of pump stations is very poor. Pump roams are often poorly lit,
dirty, and unpainted. Operators rarely even have rags to clean plant and
machinery. This minimal maintenance shortens equipment life and contributes
to service interruptions.

Unfortunately, markaz engineers lack transportation and resources to supervise
and assist villages. LD II is providing funds to construct a workshop in each
village, but skilled trades people and workshop tools are also necessary.
Skills for major overhaul are usually found in the private sector and rarely
in district repair centers. As a result villages tend to operate equipment
unti it fails.

Water Quality. Most water projects sampled produce water that is acceptable
to villagers. In a few cases, villagers find the taste of village system
water unacceptable and use other less safe sources for drinking and cooking.
Surface water is disinfected at source. Village well water is not treated,
but most deep wells are unpolluted. Bacteriological contamination in water
distribution systems was present in over half the samples taken, even when
sources were clean. The two principal causes are probably intermittent flow
of water and direct contamination during repairs or pipeline breaks.

c. Wastewater Dispvsal. Water use is limited because of lack of disposal.
As few houses have vaults, wastewater must be either carried to the nearest
drainage canal or thrown outside the house onto unpaved streets. Excreta
disposal is a major problem. Most hames have same form of toilets, but few
meet acceptable standards. Defecation in canals contributes to high rates of
bilharzia and generally low levels of sanitation.

N



-6-

Piped wastewater systams are being developed in Damietta Governorate.

Although such systems may be desirable in this area because of high population
densities, high water table and other factors, these systems are prohibitively
expensive as a general solution for rural Egypt. Total costs including
household connections are expected to be more than LE 100 per capita. In
addition, these systams require scarce skilled manpower and funds for
operation and maintenance. Piped sewer systems will lead to increased use and
demand for water.

Existing laws require a relatively high degree of treatment prior to discharge
of wastewater to irrigation drainage canals. Land for treatment systems is
expensive and difficult to obtain, especially in the Delta where problems are
more severe., A few canmunity sullage systems exist, same funded by BVS.
Successful systems are characterized by a sufficient number of well designed
vaults and daily collection of wastewater. These may offer a lower cost,
technically manageable alternative.

3. Financial.

a. Capital Funding. USAID has contributed over two thirds of all capital
water and wastewater funding in the 36 villages the past seven years. GOE
funding was low and probably will not increase significantly. For all
villages in the six governorates sampled,

Avg./Village Avg./Person
BVS Water LE 121,000 LE 4.71
BVS Water and Wastewater LE 159,000 LE 5.51

If village water and wastewater systeams are to be upgraded, considerable
additional funding will have to be obtained: an estimated LE 50/per person for
water and minor improvements in septage and sullage disposal plus an
additional LE 100 per person for piped sewerage systems.

Villagers pay for household ccnnections, including a meter. Metering is
supposed to result in fair charges based orn actnal water use and to discourage
waste. Many meters are broken and not functioning, but no repair facilities
exist. Metered systems result in higher billing costs for local governments
and little value to consumers. A non-meter«d system would permit these funds
to be better utilized.

b. Maintenance. The limited funds available to the village for O & M are
drawn primarily from the governorates manpower (BAB 1) and commodities and
services (BAB 2) budgets. Resources available at the village are usually
under the control of the district. The probable reason for limited data on
maintenance and repair costs is that very little is being spent.

BVS maintenance funds were established at the village level to ensure the
adequate resources to cover preventive maintenance and repair of equipment
purchased under the project. Studies by the technical assistance contractor
show that less than half these funds have been used. Same villages prefer to
use the interest earned, while others save these funds for an emergency. Same
villages are unaware these funds exist. Village officials and operators lack
an understanding of maintenance , its' importance, and necessary technical and
institutional support.
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c. Rates and Revenue. The current national water rates are very low. An
additional 10% surcharge can be levied to cover sanitation systems. Villages
have little interest in collection because revenues are returned to the
central government. Same villages have added and retain additional fees to
cover the cost of household connections or operation, repair and maintenance
expenses. The team estimated that 75% of village households could pay without
difficulty nearly four times the highest rate being charged now; however, the
survey found that improved service would also be expected. One governorate
ntility charges roughly twice the national rate, but revenues are still
insufficient to cover operating costs and maintenance. Repairs have been
deferred and villagers are angry about the lack of service,

Although rate levels are still very low, total revenues have increased 600%,
fram an average of LE 1,000 per village in 81/82 to about LE 6,000 in 86/87.
The primary reason is the dramatic increase in the number of household
connections have increased the revenue base.

DISK Janna V, DOC (BVSEV), 08/02,88.



RECOMMENDATIONS:

The report presents an interrelated, prioritized list of recommendations for
use within the current LD II system of decentralized project selection. To
campensate for the limited skills at various levels of local government, the
report recanmends additional technical assistance at the governorate level,
intensified training to upgrade selected skills at all levels and increased
reliance on the private sector to provide specialized, high quality skills.
The major proposed change in the current process would be to focus funds on
selected villages. Villages would receive funds on the basis of participation
in prefeasibility studies and needs. Prefeasibility studies and designs would
be required for all water/wastewater projects. This would permit funding of
an overall design including storage, pumping and well capacity, and an
adequate distribution capacity. Additional distribution could be provided
later as villages expand and funds permit. Such an allocation process would
permit better utilization of scarce technical and managerial capacity. More
efficient systems with a broader distribution would provide a larger revenue
base and a higher quality services. Although the technical solutions for
governorates using treated surface water and those utilizing deep wells are
quite different, the recammendations apply to both.

1. General. Expand the level of LD II technical assistance significantly in
order to assist the AMANA in implementing the following recommendations.

2. Maintenance and Repairs. Give highest priority to improving maintenance
of village water systems. Clarify responsibilities for maintenance and
repairs and make the necessary vehicles, tools, equipment, parts and supplies
available. Develop appropriate maintenance manuals and expand training
programs. Utilize the private sector for major maintenance and repair tasks.

3. Focus LD II Water and Wastewater Funds. Limit funds to fewer villages to:

- develop more camplete systams in relation to village needs, and
-  focus scarce management and technical skills for better design
construction, and maintenance.

In addition, same funds could be made available for loans to villages willing
to borrow funds,

4. Organizational Issues. Confirm the Governorate as the primary unit with
responsibility for water and wastewater in villages. Clarify responsibilities
and strengthen capacity. Expand the role of the private sector.

The following division of responsibilities is suggested:

Village:
Operate, maintain and repair systams.
Collect revenues.

District:
Monitor village performance in operation and maintenance.
Contract for camplex repairs with the private sector.
Provide support in emergencies.
Supervise construction.
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Governorate:
Provide technical support through training and advice.
Contract with the private sector for specific planning, design and
supervision of complex construction projects, and for preparation
of 0 & M manuals.
Approve private sector planning reports, engineering designs, and O
& M manuals.
Coordinate allocation of capital funding to villages.
Monitor district services.

5. Encourage Regionalization. In accordance with national policy, identify
areas where regional provision of water and wastewater services appears
feasible and desirable. Regional systems can provide economies of scale and
focus trained and experienced personnel for improved operation and
maintenance. LD II funds for such regional systams should be limited to
planning, leakage detection and control, and revolving funds for household

oconnections,

6. Planning, Design and Construction. Require feasibility studies,
preferably carried out by private sector firms, as a precondition for
receivirg LD II funds for water and wastewater. Develop improved, appropriate
designs for basic components of village water and wastewater components as
well as standard tender documents for civil works and for purchase of
canmodities. Contract with the private sector for design of approved capital
works based on approved design standards.

Upgrade the capacity of district enyineers to supervise village construction
through establishing procedures and training.

7. Water Supply Systems. Improve the capability of water supply systems
establishing targets of service (75%), reducing leakage and waste (30%),
increasing system reliability by increasing storage and standby power
capacity, and improving water quality.

8. Develop Alternatives for Wastewater Disposal. Identify priority needs in
wastewater collection and disposal, develop alternative approaches to piped
sewerage systaus and test these through pilot programs, implement a program to
upgrade toilet facilities, and continue tu monitor costs and operation of
pilot piped sewerage systems.

9. Tariffs and Revenues. Simplify the village tariff systems by
discontinuing meters for most village houses. Expand the revenue base by
increasing piped connections and charging for access to public standpipes
where sufficient number exist. Cambine water and wastewater tariffs and
increase rates to recover operation and maintenance costs.

10. Health Education. Develop and implement a national program to increase
the knowledge and understanding of the relationship between water, sanitation
and health. Include education for water system operators about the public
health implications of their work.
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MISSION COMMENTS:

This assessment has significantly broadened USAID's field of vision by
evaluating the rural water systems assisted by BVS funds, not just use of BVS
funds. Although many rural water delivery systems have problems, BVS funds
have had a positive contribution. In the 36 sites studied, 60% of the dollars
invested (totalling $8.0 million) through BVS, made a significant improvement
in the system, 36% resulted in "helpful" improvements and only 4% made "minor"
improvements. This report has provided many recammendations that the GOE and
Mission can use to improve wate:r systeams in Egypt through the Local
Development II (LD II) Project and increase impact of USAID's funds.

Focus on the overall functioning of village systems led the team to include
camments and recammendations on wastewater disposal although this topic was
not included in the scope of work. The evaluation's recommendations on
wastewater disposal have generated lively discussion within the GOE and
USAID/Egypt. Solutions for treatment of wastewater are being developed
through a pilot project testing six technologies in twenty villages. An
important aim of the project is to adopt systems that will be low in .apital
cost and land use, simple in operation and maintenance, and efficient.

This report verified the situation that was outlined in the technical analysis
of the Local Decentralization II program paper and steps have already been
taken to deal with many of the problems described i:. the report.

Operation and maintenance of basic service systems, primarily water and roads,
is a primary focus of LD II.

- The Ministry of Finance is contributing more than LE 50 million for
maintenance of LD II investiments.

- Every Governorate has preparad maintenance plans for their basic
services during this present planning cycle. These include contracts
for after-sales service for the compact treatment units discussed in
this study. (TA task F, Gl, G2, G5)

- FPour governcrates are participating in a pilot maintenance program
which will develop and install an entire maintenance system and
primary facility for basic services maintenance. The system will be
developed and installed during 838/89 and will be under private
management. After the pilot is completed and evaluated, these
systems will be extended to 12 more governorates. (TA task G3)

- Every village built a maintenance center in 1988 and it will be
equipped in 1988/89.

- One of the TA contractor's principal tasks is to assess the capacity
of local units to operate and maintain local services (TA tasks f.2.
and g.l). Training programs for operators and maintenance staff are
being designed to build capacity at the local level (TA tasks f.l.,
£.3., and g.2.) and will be carried out fram 1988 through 1990. The
training program will include provision of appropriate manuals for
both operators and maintenance staff,

- A water system leak detection survey and repair capacity will be
developed at the local level during 1988/89 in both public and
private sector. (TA task G5ii, G5iii, G7) This activity will be
coordinated with similar work being done by ORDEV with WHO
assistance.
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RECOMMENDED ACTION DECISIONS:

1. A principal objective of the LD II program is improvement of
water/wastewater services in rural Egypt. One issue is institutional:
no one organization or level of government clearly has the authority and
responsibility for different aspects of water/wastewater services is
dispersed, and the government agencies involved are not assuming the
responsibilities assigned to them. This evaluation provides the Mission
with an opportunity to review institutional issues within USAID and with
the GOE.

Action la: Develop a short position paper on institutional
problems and use it to open a policy dialogue with the
LD II Amana, Ministry of Local Government, ORDEV,
NOPWASD, and the Ministries of Housing and Health.
This paper will identify the problems of the
appropriate division of responsibilities between the
governorate, districts, and villages, and ways to make
the organizational structure efficient and accountable
to local water users.

Action lb: Draft a joint GOE-USAID concept paper concerning
potential water/wastewater Utility Component to LD II.

2. To increase financial resources available for water system
infrastructure and maintenance, the following actions are recammended:

Action 2a: Continue to focus the Local Resource Mobilization team,
currently working with the Ministry of Finance, on
wastewater issues and on tariffs. The contractor will
identify resources that can be kept at the local level
and legal changes needed to recover capital and O & M
costs. Request the contractor to provide USAID with
interim studies as these are completed.

Action 2b: Concentrate LD II resources for water and wastewater
projects on fewer villages. Develop quidelines for
selection of village water/wastewater projects and
indicate what proportion of each governorate's
allocation should be reserved for more comprehensive
projects by September 1988, These guidelines will be
used for the planning proccess that will begin this
Fall. This strategy will also have the effect of
focusing technical resources on fewer, larger
projects. Encourage local resource mobilization by
making grants as a multiple of the amount that local
units are willing to contribute.

Action 2c: Raise the local issues of meters, household
connections, and standpipes in an implementation letter
to the AMANA so that these issues can be considered
immediately by the governorates.

The evaluation recammendations concerning service targets will be
incorporated into the planning and design process. Attainment of service
targets will increase revenues.
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3. Lack of technical resources affects planning, design, construction,

operation and maintenance. Operation of water and wastewater plans
require more systematic emphasis. Special training in treatment
processes and process control test should be instituted. To address
these waaknesses, the following are recammended:

Action 3a:

Action 3b:

Action 3c:

Action 3d:

Improve planning and design by going to a two year
planning cycle to allow for both planning and
implementation, requiring studies and designs for all
water/wastewater systeams and projects over a specified
si.e, and developing governorate wide water/wastewater
plans that incorporate regional water system concerns
as appropriate. (TA task a. and b.)

Improve prujects by having the Provincial TA contractor
assist the Governorates to contract with the private
sector for water/wastewater plans, designs, and
construction supervision, rather than try to do these
tasks themselves, (TA task b.3, c.3., e.l., and e.3.)
Each governorate will have its own team of
water/wastewater consultants. The evaluation Team
produced a useful set of guidelines for the
implementation of the water and wastewater systems in
rural Egypt. These will be modified by the current
Provincial TA contractor and used by the local
consultants.

Strengthen the capacity of governorate engineering
offices to manage end review contracts with the private
sector through extensiwve training, i.e. observation
tours in India, continuing education, etc.

Institute training programs in water and wastewater
treatment plant operations to enhance operator's
knowledge of treatment plant processes and enable the
operators to run process control tests and trouble
shoot operational problams.

4. Design standards including service targets, leakage, storage and
standby power will be incorporated into the planning and design process
at the governorate and local level.

Action 4:

Write an implementation letter to the AMANA
recamending that these standards be incorporated into
guidelines issued to governorates and local units each
year. Reinforce with letter to Provincial TA
consultants. These standards of service will be also
addressed in the concept paper (Action la).
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5. Health and sanitation education is seriously needed in rural areas,
but is outside the scope of the LD II project. The following actions are
recammended :

Action 5a: Send an implementation letter to the AMANA and the
contractor amphasizing that health issues must be
covered in operator and staff training.

Action 5b: Forward a copy of the report to the USAID/Health Office
for review of the recammended national health education

program.

DISK Janna V, DOC (BVSEV), 08/02/88.
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SUMMARY

BACKGROUND
Purpose of Assessment

* Determine the status of village water projects funded under
the USAID BVS Program from 1980 to date.

* Make recommendations to improve the quality of such projects
to be funded under the follow-up LD I Program.

Assessment Sample

* A total of 36 villages were visited. The average size of these
villages was 31,000.

* These villages were in six representative governorates, from
the northern delta to upper Egypt.

* These villages represent 4% of Egypt's current rural population
of 27 million.
FINDINGS
1. Positive Aspects of Village Water Situation
* All 36 villages had a functioning water system.
* About 31% of the peovle are directly served by connections,

up from 5% ten years ago. This means 7 million more people
are now directly connected to village water systems.



2.

Institutional Issues

Responsibility for village water was transferred from the
central government to the Governorates in 1981, but the lines
of authority are still unclear.

The present process of allocating funds broadly results in
inadequate funds per village in comparison to needs.

3. Water Supply Systems

Villages in areas of salty groundwater are served by regional
systems. Most others are independent systems using wells.
Their needs and problems are considerably different.

Engineering planning and design of systems is inadequate which
led to many problems which could have been avoided.

-Operation of systems suffers from power outages, lack of funds

for fuel and electricity, and lack of guidance and training of
operators.

Maintenance is severely lacking and contributes to service
interruptions and shortening the life of equipment,

More water is lost to leakage and waste than is used by the
people.

Iron, manganese and hardness are sometimes unacceptably
high, leading people to use less safe waters.

Even when sources were unpolluted, half the samples in the
distribution system were bacteriologically contaminated.

Water from handpumps was often polluted. All canal waters
sampled were heavily polluted.



The number of functioning public standpipes is totally
inadequate to serve the 69% of the people not connected to the
system, and the quality of the existing standpipes is very
poor.

4. Wastewater Disposal

None of the villages had piped sewerage systems but three in
Damietta were under construction.

Removal of excreta from homes is inadequate and there are
few acceptable means of disposing of these wastes.

Sullage (washwater) is supposed to be discharged into drainage
canals but in reality most of it is thrown on the streets. The
reason is that drains are often distant and there are no
feasible alternatives for most people.

The piped sewers and treatment systems under construction

in Damietta and Menoufia cost in excess of LE 100 per person
to construct. Such systems are too expensive to be used widely
as the solution to wastewater problems in rural Egypt.

Wastewater problems are much more serious in the northern
delta than in central and upper Egypt.

Some villages have installed community sullage vaults which
have led to improvements in wastewater disposal.

Existing laws require a relatively high degree of treatment
prior to discharge of wastewater to irrigation drainage canals.

Land for treatment systems is expensive and difficult to
obtain, particularly in the delta.

The increasing expansion of village water systems will increase
the problems of wastewater collection and disposal.



5. Financial Matters

The average capital expenditures for water and wastewater
nationally amounted to a total of about LE 200,000 per village
over the past seven years.

USAID contributed about two-thirds of this funding.

For the 36 villages surveyed, total water and wastewater
expenditures averaged LE 13 per person.

Operation, maintenance and repair expenditures could not be
determined but are believed to be very low and inadequate.

Water tariffs are very low in most villages. They were highest
in Damietta at LE 12.50 per connection per year. The average
for the other five Governorates was LE 3.00 per connection per
year. This level covers only a small portion of operating costs.

Collection of revenue is late and less than amounts charged.

The revenue base is very low since only 31% of households are
connected and others pay nothing.

Meters cost about LE 60 each, are frequently out of order,
and provide no useful benefits for most village houses.

6. Impact of BVS Funding

In the 36 villages surveyed, total BVS water and wastewater
funding amounted to LE 7.23 per person for the total

population of those villages.

Nationally, BVS water and wastewater funding amounted to
about LE 4.60 per person, and LE 140,000 per village, 85% of
which was spent on water.

Of the 36 villages surveyed, the relative impact of BVS

funding in terms of serving the villages water or wastewater
needs was judged as follows:

S-4



“Significant" for 56%

"Helpful® for 30%
"Minor" for 14%
RECOMMENDATIONS

1.Focus LD Il Water and Wastewater Funds
* ¥ Limit funding to fewer villages to allow more effective use of
funds. BVS funds were spread too thinly which made projects

less effective and difficult to manage.

* Allocate some funds for loans and make larger amounts
available to villages willing to borrow some of their funds.

2.Encourage Regionalization

* * Investigate the possibility of providing sector services on a
regional basis for as many villages as possible.

* Limit LD Il funding for regional systems to such purposes
as planning, leak detection and contrsl and expansion of house
connections.

* Require regional water companies to assume responsibility for
wastewater,

3.Clarify Institutional Responsibilities

* * Confirm that the Governorate is the primary governmental
unit with responsibility for water and wastewater.

* Strengthen the Governorates as required to fulfill this
responsibility .

* Priority Recommendation

A



Clarify the relative responsibilities for other levels of
government.

Expand the role of the private sector.

4.Improve the Quality of Planning, Design and Construction

Require the conduct of pre-feasibility studies as a
pre-condition for receiving capital funding for water and
wastewater facilities.

Establish criteria for target levels of service for water supply.

Develop improved standard designs for typical water and
wastewater facilities, and require their use.

Prepare handbooks for supervision of construction procedures
and train people in their use.

Make greater use of local, private sector consulting engineers
in all phases of planning, design and supervision of
construction.

.Improve the Capability of Water Supply Systems

Incorporate the recommendations of Itern 4.

Develop programs to reduce leakage and waste to 30% or less
of total production, and train operators to use them,

Extend operations to provide water under pressure for 24
hours per day.

Increase system reliability by increasing storage capacity and
adding diesel engines for systems without them.

Priority Recommendation

=



* * Improve water quality through improved source selection, and
better disinfection.

* * Extend piped water connections to more people ~ set a target
for 75%.

* Increase the number and quality of public standpipes to serve
those people not directly connected to the system.

* Develop and distribute appropriate operation manuals, and
expand operator training programs.

* Establish 2 program for periodic monitoring of the performance
of water systems.

6.Develop Alternatives for Wastewater Disposal

* ldentify areas of priority needs for making improvements in
wastewater collection and disposal.

* Develop alternatives for piped sewerage systems and conduct
pilot programs of promising alternatives.

* Implement a pilot program for upgrading toilet facilities in
homes and public buildings.

* Continue to monitor costs and operation of ongoing pilot tests of
piped sewerage systems.

7.Maintenance and Repairs

* Establish the need to improve maintenance of village water
systems as an activity of the highest priority .

* Develop and distribute appropriate maintenance manuals, and
expand maintenance training programs.

Priority Recommendation



Clarify specific responsibilities for maintenance and repair
tasks.

ldentify specific vehicles, tools, equipment, parts and supplies
needed for maintenance, and make them available.

Develop guidelines for carrying out common repairs such as
pipeline breaks.

Utilize the private sector for major maintenance and repair
tasks.

8.Tariffs and Revenues

Adopt a policy of not requiring meters for houses with two
taps or less, that are not connected to a piped sewerage
system.

. Expand the revenue base by means of increasing the number

of households connected to the system, and, where an
adequate number of public standpipes have been constructed,
levy a charge for access to these standpipes.

Increase tariffs to a level at least cufficient to cover operation
and maintenance costs.

Improve procedures to ensure that amounts due are fully and
promptly collected.

Defer major increases in tariff rates unti] the water systems
have reached an acceptable level of performance.

Consider a pilot program for selected villages under which
villages retain their collected revenues in return for agreement
to pay all their O8M costs.

* Priority Recommendation



9.Health Education

* * Develop and implement a national program for increasing the
awareness of the relationships among water usage, good
sanitation practices and health.

* Develop specific programs to educate water system operators
about the public health consequences of their work.

10.General

* * Expand the level of LD Il technical assistance significantly in
order to assist the Amana in carrying out these
recommendations.

* Translate the full assessment report into Arabic to assist
Egyptian officials in addressing the problems related to village
water and wastewater.

® Priority Recommendation
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Amana

adobe

Bab
BVS

canal

drain

DSF

Ezbah

GLDC

GOE

GOPW

Governorate

km

LD II

DEFINITIONS

Technical Secretariat for LD 1, Ministry of
Local Government

Type of house construction using dried clay
and straw

Category of the Egyptian National Budget
Basic Village Services (USAID Proy.am)

Canal or ditch bringing irrigation water from
the Nile (terah)

Canal or ditch which drains irrigation water from
the fields (masraf)

Decentralization Support Fund (USAID Program)

A settlement within a mother village, usually
smaller than a satellite village

Governorate Local Development Committee
Government of Egypt

General Organization for Potable Water (no longer
exists)

Equivalent to a province or state

Kilometers

Local Development Il (USAID Program)

Egyptian Pound (US $ 1.00 = LE 2.20, approx.)
Liters per capita per day

District administrative unit between village and
governorate
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Mother Village

Naga

NOPWASD

oM

ORDEV

piastre

pt

Satellite Village

septage
sullage
UNICEF

USAID

Village

VEC

millimeter (100 mm = 4 inches, approximately)

Cubic meters (1m> = 254 US gallons)

Name given to the legal entity for village affairs
(qariya el om) administered by an Executive

Council

A settlement, similar to an ezbah. The term naga
is used more commonly in upper Egypt.

National Organization for Potable Water and
Sanitary Drainage

Operation and maintenance

Organization for Reconstruction and Development of
the Egyptian Village

One-hundredth of an LE
Piastre

Name given to villages associated with a mother
village (tawaba)

Toilet astes

Washwater

United Nations "Childrens Fund"

United States Agency for International Development

Unless otherwise, noted, the term “village" used
alone generally refers to the mother village and

all its component settlements

Village Executive Council



VPC

wastewater

WASH

zZir

Village Popular Council

Combination of toilet wastes (septage) and
washwater (sullage)

Water and Sanitation for Health Project

Clay pot for holding water in village homes
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QUOTATIONS FROM THE VILLAGERS

The findings and recommendations in this report are the result
of a team of specialists, local and expatriate, who spent two
months in the villages to conduct the assessment. Reports such as
this are meant to bring about improvements in the life of those
who live in the villages. This opening section gives voice to the 320
villagers interviewed and the many officials with village water
responsibilities who accompanied the assessment teams to the
various villages. This is how some of these people see the village
water situation.

Role of Popular Council
The Chairman of the Village Executive Council in a village :

"The mcre benefits we get from the BVS Project, the more
headaches we suffer from the Popular Council members. "

A Popular Council member from the same village:

"The most important benefit from the BVS Project is that we
now have a real role to play, and we do it."

The Chairman of a Village Executive Council:

"The members of our Popular Council, especially the
Chairman, are trouble makers. They don't know their role.
They always send a telegram to the governorate or go
directly and meet the governor himself for even the smallest
issues. So | just step aside and let them do what they want
even if | don't agree with them." '

W



A Popular Council Member in another village:

"We thank God because we don't have any problems in our
village and we cooperate with the Executive Council. In
other villages there are a lot of troubles and conflicts
between the village Executive Council Chairman and the
Popular Council members. So everything becomes
complicated and none of the projects get implemented in the
right way."

Wastewater Disposal Problems

A village woman:

"l prefer to wash clothes and dishes in the canal because it is
easy to dispose of the wastewater directly there. I think
that there is no problem as long as the water is running.
Only the stagnant water is dangerous. "

A village woman:

"It is easier to carry the dirty dishes to the canal and back
than it is to wash them in the house and carry all the
wastewater to the canal.”

A village woman in the delta:

"Every time | consider turning on the faucet, | remember
that every drop of water used will have to be carried on
my head out to the canal."

A village woman in the delta:
"The agricultural drain is so far it is impossible to carry all

the water there. We have no choice but to dump it in the
street and pay the fine when there are complaints. "

ii
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A Chairmen of the Village Executive Council:

"The most urgent problem we have now is wastewater
disposal and we can't find any solution. Although we have a
tractor and tank, it can't pick up the sullage in many
parts of the village because the streets are too narrow. "

A Chairman of the Village Popular Council;

"We are willing to raise funds for a wastewater project. Just

start one with as little as 108 of the money, we'll find the
rest.”

Water Service

A village woman:

"Why should | get connected to the water system? | often see
my neighbors with water connections out fetching water
because their service is interrupted so often.*

A village woman:

In summer, water is very scarce. We fight over the little
supply that is available. "

A man in a village with many new handpumps:

"People would not be installing those hancd umps if the water
System was working properly. "

Quality of Piped Water

A village man in the delta:

"l have a handpump at my house and | am not connected to
the piped water system because I do not want to be. My
neighbors who are connected use the water from my

iii



handpump for drinking and making tea. | believe that the

water from my handpump is cleaner and healthier than the
piped water."

A village woman:

"The piped water sometimes is very rusty and cloudy, so I
store the water in the container until it becomes clear; then
I can use it for making tea or for drinking."

A village woman:

"We can't drink tea without putting cinnamon in the boiling
water because the piped water has such a bad taste.®

A woman in a village where untreated Nile water was being
pumped into the system several hours a day because the regular
supply was inadequate: '

"They think we are stupid, we know tha? the piped water
comes directly from the Nile. Look, little worms are
floating in water in the zir. This is criminal.”

A village woman

"We have been forced to buy our drinking water (from a
water tanker) because the piped water is so salty."

Public Standpipes

A poor woman in a village where the governorate policy is to
shutdown the public standpipes :

"l can't afford to have piped water. It is not fair to close
the public standpipes because they are important to those
of us without house connections. The government owes me
this most important service."

iv
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A rich woman

"Betause the water pressure at my house is so low, often |
am forced to get water from the public standpipe. | suffer
a lot because of all the poorer peopie there quarreling,
bathing their children, and doing their laundry and

dishes. They resent competition from rich people like me
for the water."

A Chairman of the Village Executive Council:

"l closed the public standpipes except for two of them near
the canal. Because of the expansion of the village the
location of the standpipes quickly came to be in the middle
of a residential area. Also the village has many adobe
houses which are affected by the leakage of the water and
may fall down. So it is better to close all the public
standpipes and not be blamed if a house falls down.

A village wormnan:

"We would like to have public standpipes in our villages if
they had proper drains for the wastewater."

The Invisible Poor (Official View vs. Reality)
A Chairman of the Village Popular Council

Reality : A village in which 30% of the houses have water

connections and the public standpipes have been
closed.

"The BVS Project has had a significant impact upon the
water system in our village. Ninety percent of the houses have

water connections, and the ten percent who don't can get water
from their neighbors, "



A water station operator:

Reality : A village with 50% of the houses connected to the
water system and no standpipes.

"We don’t have any standpipes in this village. Everyone has
house connections. *

A governorate Housing Directorate engineer :

Reality : A village of 2,000 people with only 22 house
connections and no public standpipes .

Engineer's View :

"We don't need standpipes because most of the people have
connections and the others can get water from their neighbors
with connections. *

Appreciation of New Water Service
A village woman:

"Look at where we were and where we are now! Such a
huge difference! "

N\



I. INTRODUCTION
1. Purpose of Assessment

As part of a major effort to promote the concept of
decentralization, USAID and the GOE embarked on the Basic Village
Services (BVS) Program in 1979. The major thrust of this
program was that US grant funds would be made available at the
village level for approved types of infrastructure projects or project
components. The GOE contribution was to provide funding in the
amount of 10 percent of the USAID contribution to be used for
maintenance of the new works.

From 1980 through 1986, a total of LE 228 million (about US
$104 million) was disbursed through 22 governorates to about 920
villages for expenditure on local infrastructure projects. Water
projects (46%) and sewerage projects (9%) accounted for 55% of all
such expenditures. Roads, at 35%, was the next largest area of
investment. All other areas combined only amounted to 108 of
expenditures.

The second phase of the decentralization effort, in the form of
the Local Development II (LD II) program, was recently begun. A
major portion of capital funds from this program is expected to be
directed to water and wastewater projects.

The purpose of this assessment is two fold:

(1) Determine the status of the water projects funded uinider the
BVS program, and

(2) Based on this assessment, make recommendations to guide
the implementation of the LD II program so as to improve
the performance, reliability and sustainability of village
water systems in Egypt.
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TABLE 1

Governorates, Markaz and Villages Included in Assessment

Governorate Markaz

Damietta Fariskour
Fayoum Senouris
(1tsa)®

Gharbiya Mahala
El Koubra

Zifta

Giza Badrashin

El Saf

1986 Census

Yillage Buildings Population
El Rahamna 2,452 14,717
Sharbas 5,457 29,292

Dahra 944 6,818°%°
El Ghonimiya 2,075 11,675
Sub Total 10,928 62,502
Fidimin 6,989 34,881
Minshat Bani Etman 6,263 29,274
Sanhour 8,166 40,579
El Gharaq®® 7855 35,177
Sub Total 29,273 139,911
Bashbish®® 6,219 33,892
El Matamadiya 9,166 52,352
Shoubra Babel 5,683 33,087
Nahtai 7,925 36,721
Sandebast 4,639 26,783
Shoubra Malas 5,548 31,521
Tafahna El Azab 5,376 25,241
Sub Total 44,556 239,597
Saqara 7,233 34,830
Maraziq 6,783 41,641
Om Khenan 3,372 18,954

El Qababat 12,540 66,688°°°°
Attih 5,604 28,201
Sol 6,781 32,106
El Borombol 6,360 31,869
Sub Total 49,173 254,289

® Not included in the survey
®¢ Included a DSF-Funded compact water treatment plant
¢¢¢ Smallest village in survey
¢eee Largest village in survey



TABLE 1 (cont'd)

‘ 1986 Census
governorate Markaz Yillage Buildings Population
Menoufia Ashmoun  Grajs 6,328 29,831

Talia 9,238 55,682

Samadoun 6,065 34,244

Qouesna Shoubra Bakhoum 3,901 17,451

Ibnahs 9,422 45,820

Om Khenan 6,654 36,745

El Bagour Istanha 5,719 27,920

Bahnai 4,161 17,561

Kafr El Khadra 6,960 26,064

Mit Arif 2,877 11,623

Sub Total 61,125 302,941

Qena (aire)® El Barahma®® 3,715 20, 400
Esna Kiman El Mataana 6,190 30,742

Asfoun 8,980 45,677

El Shaghab 3,666 15,957
Sub Total 22,551 112,776
s 10 36 217,606 1,112,016

Averages : 30,890 people per village
5.11 persons per building
5.05 persons per family

* Not included in the survey
*¢ Included a UNICEF water system
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2. Field Test Sample

Of the 22 governorates in the BVS program, 6 can be roughly
classified as desert governorates. USAID is evaluating their special
needs in another program, so the remaining 16 governorates (and
their approximately 800 villages) became the universe from which
the field sample was to be chosen.

Six governorates were chosen for sampling in order to have
coverage in each of the areas exhibiting unique characteristics :
(1) the coastal Delta, with saline groundwater; (2) the southern
Delta, with fresh groundwater; (3) Fayoum, because of its special
case as a depressed oasis; (4) the central Nile Valley; and (5) the
upper Nile Valley. Because the Delta contains about half the pecple
of Egypt, the 6th governorate was selected from one of those in
the Delta with a mixture of salt and fresh groundwater.

A total of 10 markaz® and 36 villages were then selected from
the 6 sample governorates. (See Appendix A for details of the
sample selection criteria and procedures). The governorates,
markaz and villages chosen for sampling are presented in
Table 1.

3. Asmsment Methodology

Field data were collected by two teams which spent an average of
three days each per week in the field from mid-Novemnber 1987
through mid-January 1988.

Teams consisted of an environmental engineer, a social scientist,
and a financial / public administration specialist, supplemented by
other professionals provided by ORDEV.*® Details of the team
composition and the project methodology are also described in
Appendix A.

¢ Markaz ts the county or district administrative unit below the
governorate level. The plural of markaz i3 marakez. For the
purposes of this report, only the word markaz will be used and
should be understood in both the singular and plural forms.

®*ORDEV is the Organization for Reconstruciion and Development of
the Egyptian Village.
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II. FINDINGS

1. General
1.1 Positive Aspects of Village Water

Despite the many problems which are described in
the following sections, the situation in village water supply in
Egypt is far frora grim.

The USAID Local Development Program, which has provided
about two thirds of all village water project capital funding for
the past 8 years, has been a significant positive factor in
bringing about improvements in providing more and better
quality water to the Egyptian villages:

* Increasingly, villages are meking decisions on_spending
capital funds in accordance with their perceived needs.

* There was a functioning water system in all 36 villages
visited, at least in the mother village, and in most
satellite villages. '

* There has been a considerable increase in the number of
house connections over the past 8 years : about 31% in
the 36 villages in the assessment vs an average of 5% in
about 300 villages surveyed at the time of the 1980
provincial water study.® Since rural population increased by
31% in this period, this means about seven million more
people are now connected to piped water systems compared
to ten years ago. (On the other hand, the unconnected
population has remained fairly constant at about 19 million
because of the population increase).

* Most water system operators are performing fairly well,
considering their lack of training, power outages,
limitations of their systems, limited technical support, and
inadequate funds to run their systems.

¢ ° Provincial Water Supplies Project ", Binnie-Taylor and Dr.
Abdel Warith, Feb. 1980



* Some villages are very entrepreneurial in raising revenue,
stretching limited funds and solving wastewater problems.

1.2 Regional Differences

There are significant differences among the governorates
which must be taken into account in making recommendations:

* The unavailability of fresh groundwater makes Damietta
and Fayoum villages dependent on regional pipe networks
supplied by treated surface water, whereas most of the
other villages have their own groundwater sources.

* The procedures for project selection, the allocation of
resources and the concept of decentralization are quite
different for regional water systems than they are for
individual village water systems.

* Availability and levels of skill vary considerably among
the governorates.

1.3 Village Size and Description

According to the 1986 census, the average population of all
villages in the 6 governorates sampled was Z9,450. Of the 36
villages sampled, the sizes ranged from 6,800 to 66,700,
with an average of 30,900. The 36 villages have a total of 119
satellite villages, or an average of 3.3 satellites per mother
village. In addition to satellite villages, many mother villages
are also responsible for a significant number of ezbahs or nagas,
settlements of a few dozen to several hundred houses.

Using 1986 census data for buildings, the average number of
persons per building in the 36 villages was 5.11, with a range of
4.8 to 5.7 in the 6 governorates. The average number of
persons per family was 5.05.
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These numbers of persons per building or per family are
generally considered lower than actual by many people. Numbers
in the order of 7 to 8 persons per family or building are
frequently quoted for rural Egypt. The lower figures in the
census may reflect a count of the many new houses under
construction but not yet occupied, or other factors. Frequently,
however, the water connection js made at the earliest stage of
construction so as to provide water for masonry or clean up.

For the assessment, the number of persons per building was
only used as a transition factor to get from the number of house
connections to the number of people served. Table 4 seems to
indicate that this methodology is acceptable, since the end
results show remarkable agreement with the census report of the
percentage of buildings which are directly connected to a piped
water system.

Satellites in the delta tend to be closer to the mother village,
but they are generally more distant in Fayoum and in central
and upper Egypt. Population densities are alsc higher in the delta.

Agriculture is by far the principal source of income in
most villages. With few exceptions the greatest number of
dwellings are only one (mostly) or two stories in height.
Multi-storyed buildings are rare. Most buildings (78% according
to the 1986 census) are made of adobe (sun-dried clay). Most of
the others are built with fired brick.

1.4 Water Use Factors

1.4.1 Sources

In the study villages, people obtain their water essentially
from two sources, groundwater and surface water -

* Groundwater is obtained from deep wells (village systems),
shallow wells (usually private hand pumps) or, rarely,
from shallow dug wells.



* Surface water is obtained either as treated water from
the Nile or canals (usually village or city systems,
sometimes by private tanker trucks), or untreated, directiy
from canals.

1.4.2 Methods of Obtaining Water

These sources are made available to the villagers by a
variety of methods, including:

* Piped water distribution systems are used to transmit
deep well water or treated canal or river water directly
to the houses of some villagers through official connections.
People sometimes receive piped water indirectly from their
friends or neighbors who have connections. An earlier study®
estimated that about 10%® of the people receive some water
this way. This assessment indicates as many as 22% of the
people obtain some of their water from neighbors.

Another means of receiving piped water is through the taps
of public standpipes in the village. Piped water is also
obtained from the taps at public buildings such as mosques
and schools. A final nieans of using piped water is through
illegal connections. No data are available on the possible
extent of such practices.

* Hand pumps normally tap groundwater down to a depth of
about 15 to 25 meters. They are almost always private,
though some are communally owned. Most are located
within housing compounds.

* Water from canals is utilized in two ways: some of it is
carried back to the home in containers for later use.
More commonly, clothing and cooking utensils are brought
to the canal for washing. Bathing and drinking are also
practiced to some extent at the canal.

Water Supply and Sanitary Drainage for Qena and Aswan
Governorates ™ Upper Egypt Consultants, June 1986 (Phase 1)
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* Tankers are employed in some water-short areas to carry
treated water to villagers willing to pay for this service.

* Public dug wells are also utilized in some villages but their
use is rare. Water is obtainved by windlass, rope and bucket

* See Figure 1 for the various sources of water reported by

persons interviewed in this assessment.

Fig.1 Drinking Water Sources
Reported by Water Users in Thirty—-six Villages

3{;’3 : A Results are indicative only

i

of an overall pattern, and
usage varies considerably
among the six
governorates in the water
users survey. Also, many
villagers use different
sources under different
circumstances.

1.4.3

Which source of water people use depends partly on what's
conveniently available to them, what they plan to use it for,
and also on wastewater disposal considerations.

* Jaste. Water is thought to be good or bad on the basis of
the criteria: "Does it make good tea ?" Even people with
house connections will turn from bacteriologically safe water
if it's salty or tastes of chlorine, in favor of contaminated
water from shallow wells or canals which is low in salts
and chlorine-free. In one delta village people were paying a
very high price (LE 5/m3, or 20 pt for the common 20 liter
container) for tanker water which was much lower in
"saltiness” (total dissolved solids) than the village water
otherwise available to them.
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Hardness. Where piped waters are too hard to raise suds,
many people turn instead to canal water for washing.

Disposal considerations. Even when piped water was

sufficiently soft, many women preferred to do their washing
at the canals because washing in the house meant that
substantial amounts of wash water had to be disposed of .

Distance considerations. The scarcity of public standpipes in

most villages frequently forces villagers to the use of
handpumps and / or canals, even when the piped water is
good.

Cultural considerations. Less use of canals for washing

was made by upper Egypt women than by those in the
Delta. ,

Bathing. Men are able to perform their ablutions at the
Mosque . Relatively small amounts of water are used for
bathing in the home (there are few bath tubs or showers).

Qther uses. Water is also used for construction, to water
livestock, common in most village homes, and sometimes to

irrigate small plots within compound walls. The aggregate of
such usage is probably not great. '

10
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1.4.4 Amounts of Water Usage

The greatest number of house connections observed in the
villages terminated just inside the wall of the house, with
a single tap. Furthermore, none of these houses had piped
sewers for wastewater disposal.® This situation ensures that
total per capita use of water in such homes is almost certainly
much lower than that normally ascribed tu people with piped
water connections. One study®® of 11 households over a two
month period indicated that water usage from such single tap
connections without sewers is about 40 Ipcd. Another study®*®
estimated such usage at 55 Ipcd.

¢ Three villages visited in Damietta have sewer systems under
construction, but they are not yet in operation.

¢¢ "Water Supply and Sanitary Drainage for Qena and Aswan
Governcrates”, Upper Egypt Consultants, June 1987 (Phase 2)

*e¢ "Provincial Water Supplies Project®, Binnie~Taylor and Dr.
Abdel Warith,Feb. 1980.
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2. Institutional Issues

2.1 Organization of Village Water Systems.

2.1.1 Background.

Local government in Egypt is evolving away from a highly
centralized system of powerful national ministries, toward a
decentralized system in which governorates (and to a lesser
degree, markaz and villages) are given certain authority to
coordinate activities and services within their territory. Under
the Local Government Law of 1980, national ministries are
represented at the governorate level by directorates
(moudiriya, such as Directorate of Housing, Directorate of
Health) which are thus partly responsible to the governor and
partly responsible to their ministry in Cairo.

The dissolution of the General Organization for Potable Water
(GOPW) in 1981 completed the transfer of principal
responsibility for water services from the central government
to individual provincial guvernorates, as part of the
Government's policy of decentralization. F. our different
approaches have been adopted by the governorates in
organizing water service :

(1) Each markaz operates its own water systems for larger
towns;

(2) The Governorate Housing Directorate takes direct
responsibility for water services, through the markaz, in
smaller towns and villages not served by regional water
schemes;

(3) Separate organizations were established for regional
water supply schemes previously operated by the GOPW;
and

(4) New water companies were established with
governorate-wide responsibility for water services.

12
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The Government's longer term strategy is that each
provincial governorate should establish its own water
company.

To date three such companies have been formed : in Beheira
(1981), Kafr el Sheikh (1983) and, most recently, in Damietta
(1984). A similar approach is being developed for eight other
governorates, with bilateral donor support.

The second situation described above covers water supply
systems in all villages except those served by a regional water
system. In theory, the housing directorate personnel are
under the administrative authority of the governor, but they
are professionally and technically responsive to their ministry.
It is a dual system under which the clear vertical lines of
authority under the old centralized system have been
compromised for the sake of more relevant coordination at the
local level. This pattern of "dual authority”® is replicated at the
markaz level where there are departments (edarat) of
education, health and so forth.

2.1.2 Qrganizational Findings.

Markaz. The key institution with responsibility for village
water systems at the markaz is the " Department of Housing".
The markaz engineer belongs to this department and he '
responds both to his superiors in the Directorate of Housing at
the governorate capital, and to the chairman of the markaz.
One markaz water engineer explained it this way, "I report up
to my superiors through the Directorate of Housing at the
governorate, but orders come down to me through the markaz
chairman.*

Village. At the village level the duality of the system results in
confusion about the authority over water system personnel.
Typically there are two sets of employees responsible for water
System operation and maintenance: the station operators on
the payroll of the Department of Housing, and plumbers,
clerks, and workmen on the payroll of the Village Council.



Water Operation. Local water system employees do not always

respond to directives from the village chairman, as they
consider themselves under the authority of the markaz
engineer of the Department of Housing. The village chairman,
if unhappy with the performance of the local water system
operators, can do nothing more than file a coraplaint with the
markaz engineer. On the other hand, the mur*az engineer is
unable to provide close supervision of these employees because
of their dispersed locations and his lack of transportation, and
competing pressures on his time at the office.

Some villages have worked out a compromise whereby the
village council staff cakes responsibility for repair work on the
pipe network in the village, and the water system operators
take responsibility for operating the pumps and doing minor
maintenance and repair work at the pump station. Some work
reasonably well together but where there are conflicts between
the village chairman and the water operator, the
organizational system is not well suited to resolving them.

The establishment under LD 1] of village maintenance
centers under the authority of the village chief may be a step
towards enhancing the village's authority and control over its
water system's effective operation. However, it is still not
clear if this maintenance center has the authority to work on
the networks and Pumping stations that officially are the
responsibility of the Department of Housing.

Inter—"Ministerial". The system becomes more bureaucratically
complex when it involves not Just the Department of Housing

and the Village Council, but the Department of Housing and
the local representatives of another ministry, such as the
Ministry of Health. In this regard, important matters relating
to the testing of the water and the disinfecting of the water
tanks become mired in the pyramidal structure of the
bureaucracy, allowing for very little horizontal coordination,
even at the markaz level, let alone at the village. In such
realms, the old centralized bureaucracy holds sway. The
Ministry of Health "enforces” national standards; the
governorate's Directorate of Health is responsible for the
laboratory work; the markaz Department of Health operates

14
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mainly as a conduit or is bypassed, the village health inspector
collects the samples and sends them to the governorate
laboratory, and the operators of village water stations and
village chairmen receive reports of dangerous contamination
months after the event. Even then, these reports rarely
specify what could or should be done about the situation, and
there is no effective follow-up to negative results. Neither is
there any effective supervision of the process to ensure quality
control.

.2 Subproject Selection Process

2.2.1 General Guidelines

The BVS subproject selection process basically follows
guidelines specified in the project agreement between Egypt
and the United States, and regulations designed by ORDEV.

The core of these regulations is that the BVS funds are
intended for villages. The governorate's BVS funds are to be
assigned to particular villeges, and the village Popular Council
must approve the subprojects for which its funds are to be
spent.

The six governorates in our sample vary in their
implementation of these guidelines. The most important
variations are in the following two parameters:

* The formula used for determining the amount of each
village's allocation.

* The constraints placed on the villages' freedom of
subproject selection.
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2.2.2 Allocation of Funds to Villages.

In Menoufia, Giza, and Fayoum, the governorate allocates

the funds to the villages according to the population size of
the village, regardless of any village's claims to special needs
or access to other resources.

In Gharbia, the governorate allocates an equal amount to
each village council, regardless of village size or need.

In Damietta and Qena, the governorate makes a
determination according to need and access to other resources,

and then allocates funds accordingly.

2.2.3 Conatraints on Villages' Subproject Selection.

Certain constraints come from ORDEV. In the first year of
- BVS, subproject selection was limited to the categories of
water, roads, and wastewater. That list of three has since
been expanded to 23, although the bulk of BVS funds
continued to be put into the original three sectors. In all
cases, the governorates place certain priorities on the use of
the funds, usually stressing the importance of water, roads,
or wastewater.

In Menoufia, Gharbia, and Giza the selection of subprojects

is left to the Popular Council in consultation with the
Chairman of the Executive Council and the engineer from the
markaz Housing Department. The constraints placed on the
Popular Council's selection are that a subproject should have
the concurrence of technical feasibility from the markaz
engineer, and it should follow the guidelines and priorities set
by the governorate and markaz. Regarding water projects,
the Markaz generally insists that priority areas for new water
networks be densely populated areas along a wide street,
perhaps containing a public facility such as a school, clinic, or
mosque.
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In Damietta and Fayoum, the governorate integrates the
BVS village allocations into its broader sector development

plans, since these governorates are mostly served by regional
networks of surface water rather than local groundwater
systems. For instance, in Damietta and Fayoum, the total
costs of refurbishing a large water treatment plant might be
charged proportionally against the BVS allocations of all the
villages served by that plant. The new multi-village sewerage
systems being constructed in Damietta are also treated in this
manner.

Such an approach significantly limits the Village Popular
Councils' freedom to select their subprojects in these
governorates.

In Qena, the Governorate played a strong role in project
selection. They set priorities among water ar.d other uses.
While the villages were asked to express their needs, the
governorate Housing Department appeared to be making
decisions on the specific use of funds for water projects at
village levels.

2.3 Subproject Implementation Process

Regardless of how the selection is made, implementation is the
weak link. Neither the village nor the markaz have sufficient
skills or experience to ensure that the works are (1) a logical
part of a comprehensive plan to serve the village water supply
needs, (2) properly designed to fulfill their specific needs, or (3)
adequately specified for competitive tendering.

The markaz engineers have responsibility to see that the
works are properly installed or constructed. Much of the
technical planning and design responsibility falls on the
shoulders of the Housing Directorate's engineers at the
governcrate level. With few exceptions, all too frequently these
engineers suffer from the double affliction of (1) having too
much to do, with projects thorughout the entire governorate,
and (2) usually inadequate practical training following receipt of
their university degree.

17
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The design, procurement and constructijon procedures are
such that there are rarely any copies of plans, designs,
construction drawings, specifications, or equipment operation
and maintenance manuals, even within a year or so after the
works have been compieted. The teams saw hardly any such
documents at the village or markaz level, and very little at the
governorates. The water system operators, who need them
most, rarely had anything.

2.4 Consequences of Program Focus

2.4.1 Slow Pace of Capacity—Puilding.

The BVS Program had the twin aims of encouraging
decentralized decision-making and strengthening local units'
capacity to implement infrastructure projects effectively. The
BVS Program goal stressed that the project is to “..expand
the decision making capacity’ on the broadest possible basis. .. *
And the BVS Project purpose stressed the capacity-building

. aspect to °../mprove and expand a continuing capacity in
local units to plan, organize, finance, implenent, and
maintain locally chosen infrastructure projects. *

While somewhat uneven, the process of decentralization is
moving forward, and the concept has taken hold very well in
several governorates. In those two governorates in the
assessment sample with regional surface systems for water
supply, the decentralization theme has not reached the village
level (see Section 2.2.3).

There is little evidence, however, at least in the realm of
water projects, that the capacity-building purpose of the BVS
Program has been achieved. Earlier evaluations (1984) and
the follow-on LD 11 Project Paper recognized this fact,
particularly in regard to the lack of systematic maintenance,
and steps have been taken to correct this under LD II.

18
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Equally as important as the lack of systematic maintenance,
is the lack of systematic application of simple engineering
planning and design skills at the early stages of
implementation. There is little evidence that village water
systems are designed and implemented any differently in 1987
than they were in 1980, or even in 1960. As a result, funds
were not spent as effectively as they could have been.

2.4.2 Limited Project Resources Compared to Needs

The BVS Program was designed to provide relatively small
amounts of funds on an annual basis to practically every
village in Egypt to implement relatively small local
infrastructure projects. The BVS Program was not intended
as a rural water project and it lacked the resources (financial
and technical assistance) to embark upon a full scale program
for the rehabilitation and expansion of rural water systems to
serve Egypt's 27 million rural residents.

The total amount of BVS funds spent on water and sewerage
was LE 125 million, which is a very large sum of money. By
spreading these funds among some 900 mother village units,
however, the average total expenditure over the
approximately five years of the program was about LE 135,000
per village. For the six governorates in the assessment, the
total BVS capital investment for water and wastewater
amounted to only LE 5.50 per person in the rural areas of
these governorates.

Including other sources of capital, the average amount spent
nation-wide on water and wastewater projects from the early
1980's was in the order of a total of LE 200,000 per village.
With village populations averaging about 30,000 people, that
amount of money does not b\? very much in comparison with
village needs. A single 150 m° elevated storage tank, for
example, costs in the order of LE 120, 000.
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To bring about significant development in the water and
wastewater sector for villages, either more funds must be
made available or there should be a focussing of effort on a
smaller number of villages.

Finally, there are concerns about the negative aspects of
grant funding. Experience has shown that municipalities take
better care of works that they helped pay for. The assessment
turned up several examples of the philosophy of :

"That's the Government's (elevated tank, pump, public
standpipe). It's up to them to come and fix it".
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3. Water Supply Systems
3.1 Planning, Design and Construction Procedures

These procedures are also discussed under Section 2.3,
Subproject Implementation Process. In addition, much of what
is called design is often the use of standard plans developed by
NOPWASD for typical elevated tanks, pump station layouts, well
construction or other components. This is not an incorrect
practice, but too often the selection is not made logically. The
same size and height of an elevated tank, for example, is
proposed for a village of 5,000 or 20,000 people. Similarly,
pump and motor "design” is too frequently a matter of installing
what is currently available (from a bilateral grant, for
example), without matching either head or capacity to the
systemns' particular needs. ‘

There is rarely any prior testing before drilling the actual
well.® There is no matching of gravel pack, screen length and
slot design to aquifer characterisitics, no developing, and no long
term yield testing of deep wells. In Qena, for example all deep
wells drilled in three separate villages had identical lengths,
diameters and screen lengths and slot sizes.

The failure to consider village components as part of a
comprehensive system or to apply basic engineering practices
has led to such problems as :

* Elevated tanks with grossly insufficient capacity and/or
with elevations too low to provide adequate pressure

* Elevated tanks with connecting pipes much too small to
permit their effective use.

* This statement has been disputed by some local engineers, but
the teams never encounted any data about testing even when it
was requested. Further, the performance of relatively new wells
generally was not indicative of effective prior testing.
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* Pumps and motors inadequate to lift water into available
elevated tanks

* Construction of new wells within 10 to 15 meters of existing
wells, with the probability of interference and lower yields

* Location of wells on the basis of the availability of village
land rather than hydrogeological considerations.

* Improper matching of pump capacity to wells, frequently
because of lack of knowledge of the safe yield of the well.

* Investments in well construction without prior testing,
with the result that often water quality is substandard or
quantities are inadequate.

* Construction of new, small self-contained water treatment
plants in some villages or satellite villages when expansion
and exterision of adjacent systems would have been more
logical and economical

* Installation of pump capacities which exceed any possible
village needs

* Failure to provide standby power and adequate storage to
meet the village's needs during frequent power outages

3.2 Types and Description of Systems in Use

Two basic types of systems were encountered : (1) regional
systems in which extensive areas are served by a network of
pipelines from one or more surface water treatment plants
(Damietta, Fayoumn ), and (2) individual systems which use
groundwater as a source from one or more wells and provide
water to only one or a few villages. A few villages had
combinations in which much of the village was served by a
neighboring surface water treatment plant but some of its
satellites had individual systems supplied by wells. A few other
individual systems were served by "compact® water treatment
plants,
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Regional systems are common in areas of saline groundwater.
Individual systems are found only in areas where there is an
adequate supply of potable groundwater.

The results of the assessment of the water systems in the 36
villages are summarized in Table 2. Summaries of the village
reports are presented in Appendix B. Other than the DSF and
other compact water treatment plants and the UNICEF self
contained well systemns, the remaining villages were served by
either regional water treatment plants located outside the
village, which were not investigated, or by deep well systems.
The older deep well systems have pump stations with centrifugal
pumps in a dry pit 4~6 meters below ground level, with either
electric motors or diesel engines to drive the pumps. The older
wells (1950 - 1970) were usually 30 to 60 m deep, with 100mm
dia screens and 200mm dia above the screen. Relatively few of
these systems are now in operation.

Moot recent well systems consist of drilled ‘wells from 45 to 60
meters in depth, 250mm in diameter. Screen and well casing
are the same diameter. A typical screen consists of the
following: A 20m section of steel pipe with 5/8-inch holes drilled
at a pattern of 144 holes per square foot. This drilled section is
then wrapped with fine woven galvanized copper wire mesh
screening which is tack welded to the steel Pipe. A 2m tail piece
in added at the bottom.

Typically, a small pump station building is constructed for
each well, with a deep well turbine pump powered by either an
electric motor or a diesel engine. It is very common to drill a
second well within 15 to 20 m of the first one and build another
pump station beside the first. Sometimes both pumps are
powered by electric motors and sometimes one is fitted with a
diesel engine.

When there is an elevated tank, it is usually nearby and
both pump stations are connected to it. In the newer systems,
the pumps are connected to both the distribution system and
the tank, so that the storage “floats” on the distribution system.
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3.3 Operation of the Systems

3.3.1 Independent Systems with Wells

Storage is so limited ( an average of less than 4 liters per
person ) that when the pumps are not operatiig there is
effectively no service within a short time after they turn off.
Without storage, the systems can only operate during the
periods of water demand, roughly from 6AM to 6PM.

Actual operating hours vary greatly, and depend upon such
factors as :

Power outages® ( about 80% of the independent systems
had diesel engines, but not always with adequate

capacity )

Equipment failure ( there are not many systems with
backup units )

Pipeline breaks ( these can put systems out of service for
a day or more at times, and always for at least several
hours )

Low voltage ( electric pumps in some areas cannot
operate after 5 PM )

Operator negligence ( some villagers reported that
operators would go off for a few days )

Lack of operating funds ( limited money for diesel fuel and
electricity were cited in some villages as the cause for
restricted hours of operation )

Tank cleaning ( in some villages, systems had to be shut
down to clean the elevated storage tanks )

® 428 of the villages had power outages during the assessment

visits.
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3.3.2 Systems with Water Treatment Plants

Villages in Damietta and most of those in Fayoum are
served by regional piped systems with large central water
treatment plants. Those were not investigated because they
are not village systems. Three of the villages studied were
served by individual "compact” water treatment plants : 2 of
them Graver (USA) units funded under DSF and one
an Austrian unit.

The dosing rate of treatment chemicals used by the compact
units was predetermined by the manufacturers' representative
who commissioned the works. The doses are not varied by
operating staff to suit changes in raw water quality. None of
the operators met had been trained to use Jar stirrers to
determine optimum doses of alum, nor did they have the
equipment to perform the test. Comparators to test the
presence (but not always the amount) of residual chlorine in
the water were available at the three compact units seen. At
one station the test chemicals supplied with the plant had been
used up and had not been replaced.

Frequent power failures significantly affect the continuity of
water supply. The 3 villages served by compact units are
totally dependent on electric motors. They have no elevated
storage and no stand-by power generators. All 3 systems were
down at the time of the field visits because of power outages.

The compact units also depend on a regular and reliable
supply of water treatment chemicals including chlorine gas for
disinfection, and aluminum sulphate for removing turbidity. If
stocks of either run out, the works are clored until
replenishments are received. In the meantime, consumers
have to find alternative sources of water.

Because of lack of storage, these systems can only operate
during the hours of demand. In one village, the VEC chairman
said he sometimes has to jump in his car and drive to the
plant to instruct them to shut it down because * the pressure
will burst the pipes if not enough taps are open "
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Operating hours are also affected by many of the factors
listed in Section 3.3.1.

3.3.3 General Operation Problems

None of the well pump systems had operating manuals. One
of the compact unit systems had a large manual written in
English that was totally inappropriate for use in Egypt.

Elevated water tanks are rarely fitted with level indicators.
The operators run the pumps until water is seen or heard to
overflow from the tank. Often the storage tank capacity is so
small that some tanks are refilled 10 to 20 times daily. -

Some of the diesel engines are fitted with external water
cooling systems supplied from the pump delivery. The coolant
runs to waste.

Both these losses represent a waste of energy that could be
saved to reduce operating costs. Furthermore the water
wasted tends to pond around the pump station creating a
general nuisance and a breeding ground for mosquitoes.

Records are supposed to be kept by the pump station
operators of the running hours of the pumps used and
consumption of diesel fuel. There are no working flow meters
to measure the total daily output, and no estimate is made of
the daily production based on pump capacities and running
hours. Examination of operators records during the field trips
indicate that significant improvement is needed in this area.

Housekeeping of most of the pump stations is very poor.
Pump rooms are often poorly lit, dirty, unpainted and
cramped. Oil and diesel fuel covers the floor, and operators
rarely have clean rags to clean plant and machinery. Toilet
and washing facilities are non-existent for operators. The
water compounds are often a graveyard of scrapped
machinery.
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The logistics of supplying essential consumables to pump
stations and compact units is a recurring problem. Few of the
village units have transport for carrying fuel or chemicals,
and sometimes the markaz has only one vehicle to deliver
supplies to ten villages. Lack of transport also causes problems
for operator supervisors to visit stations, and check on
problems and collect routine data. No stations visited had
telephones.

3.4 Maintenance and Repair of Systems

Villages operating pump stations and compact treatment units
generally tend to operate their equipment until it fails.
Preventative maintenance is minimal, confined to changing oil,
and topping up coolant water and starter batteries. Filters for oil
and air receive little or no attention and are rarely replaced.
Lubrication of moving parts is generally done, if at all, by
markaz personnel.

The cperators at one compact unit in Gharbiya Governorate
grease bearings and perform routine maintenance as instructed
by the manufacturers' representative. Another two units in
Fayoum Governorate are dependent on staff from the regional
water company to perform maintenance and make repairs.

Generally the village units lack the skills, tools, workshop
facilities and spares to perform anything beyond very minor
maintenance and repairs. No maintenance manuals or schedules
were seen for any equipment other than one of the compact
units. This manual was in English, contained excessive detail,
and used units of measurement non-standard in Egypt. In most
instances, the operators reported the oil of diese] engines is
"changed every 200 hours and bearings are greased at regular
intervals". In field visits to 36 villages no one was ever seen
to be performing maintenance tasks and not a single lubricating
gun was seen at any village.
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A policy of universal metering has been adopted to supply
individual private consumers, but neither villages nor marka,
have meter testing or repair facilities. Consumer's themselves,
said officials, are responsible for repairing faulty meters. At the
Fayoumn water company there are said to be facilities where
meters are calibrated against both a new unit and a tank of
known capacity. No attention is paid to the fact that in practice
the meters operate at every low flow rates.

Typical of village communities in most developing countries,
the villages in Egypt lack the resources to perform maintenarnce
programs. Five resources required to maintain plant and
equipment include (1) the manpower skills te strip, test, and
reassemble the machines i~ service; (2) tools; (3) spare parts;
(4) workshops; and (5) transport and telephones. In addition,
there must be an agreed program, plan or schedule for
maintenance. Such plans are being required under the LD II
program but were not evident during the assessment.

The following evaluation represents the field visit findings
relative to these five rnaintenance resources:

(1) The level of skills of personnel at village level are not
adequate for more than simple routine maintenance. Ma jor
overhauls require the skills usually found in the private
sector or,rarely, some of the markaz centers. There is also
a lack of supervision of maintenance staff and operators.

(2) Most of the pump stations have virtually no basic
tools (screw drivers, hammers, pliers and adjustable
wrenches). None had lubricating guns for greasing bearings.

(3) Spares are in short supply. For the most part, the only
. spares found are those issued as part of the supply contract
when the machine or plant was purchased. Once these
Spares are used there appears to be no procedure for
replacing them. Some operators complained that certain
spares for imported equipment are unavailable in Egypt.
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(4)

(5)

Because of shortages of spares, machines are often repaired
either using spares cannabalised from scrapped machines or
with parts fabricated by private sector craftsmen. At the
village, the only spare parts seen were pipe and mechanijca]
Joints. '

The LD Il prograin is providing funds to construct a
workshop at each village. For these to provide a useful
service to the villages, skilled tradesmen and workshop tools
must be provided. At present workshops at some markaz
are unsuitable and ill equipped for major repairs of pumps
and motors.

There is an acute shortage of transport for maintenance
staff to regularly visit each station. None of the stations
had telephones.

Overall, although some operators and village staff have
attended training programs, tools have been purchased, and
workshops are being constructed, as yet there has been little
impact on the maintenance of pumps, motors and compact
treatment plants in the villages visited.

3.5 Overall Evaluation of System Performance

3.5.1 Levels of Service

All 36 villages had a functioning water system

Very few systems were in operation 24 hours per day; most
operated for about 6 to 8 hours per day.

Approximately 31% of the population was directly connected
to piped systems.® (See Tables 3 and 4)

The number and quality of public standpipes was totally
inadequate to serve those not connected to the system

* The percentages connected vary from 23® in Qena to 77% in
Damietta. Table 4 indicates remarkable similarity in the results
of the assessment and the data reported in the 1986 census.
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* Interruptions in service were frequent and often extended
* Elevated storage was totally inadequate in terms of allowing
proper operational flexibility and as emergency storage

3.5.2 Quantities and Pressure

* There was no means of determining either the quantities of
water produced or those consumed because of the lack of
metering at the source, meter inadequacies at the
consumers connections, and lack of metering at public
buildings and standpipes. Field measurement was beyond the
scope of the assessment.

* Past studies have shown the following:

= Water use at connections without sewers in the order of
40 lpcd (Upper Egypt Consultants) to 55 lped (Binnie
Taylor ‘Warith)

— Water use at connections with piped sewers in the order
of 130 lpcd (Chemonics, for one village in Damietta)

- Waste and leakage in excess of 508 of the total water

produced® (Binnie Taylor/Warith)

* Many water systems suffer from low pressure at the
extremes of their pipe networks. Maximum pressure was
about 30 meters.

* In three 24 hour tests, minimum night flow was 558 to 90%® of
average daily flow.
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TABLE 3
PERCENTAGE OF POPULATION DIRECTLY CONNECTED To
WATER SYSTEMS IN 36 VILLAGES SURVEYED

Yillage Population™ Per Rldg’ Connect.s’® Connscted Peopls Conngcted
RAMIETTA .
El Rahamna'*® 14,717 6.00 1,860 11,180 76.0%
Dahra 6,818 7.22 685 4,946 72.5
Sharbas’** 29,292 5.37 4,140 22,260 76.0
El Ghonimiya 11,675 5.63 1,692 9,526 81.6
62,502 5.72 8,377 47,912 76.7%
- PAYOUM _
Fidimin 34,881 4.99 3,271 16,322 46.8
Minshat Beni
Etman 29,274 4.67 1,039 4,852 16.6
Sanhour 40,579 4.97 2,250 11,183 a1.6
El Gharaq 35,177 4.47 1,307 5,855 16.6
139,911 4.78 7,867 38,212 27.3%
GHARBIYA
El Matamadiys 52,352 5.71 1,212 6,921 15.2
Shoubra Babzl 33,087 5.82 2,270 13,211 39.9
Tafahna E! Azab 25,241 4.70 1,269 5,964 23.6
Shoubra Malas 31,521 5.68 1,376 7,616 24.6
Sandebast 26,783 5.77 2,024 11,679 43.6
Nahtai 36,721 4.63 1,342 6,213 16.9
Bashbish 33,892 5.45 2,219 12,094 35.7
239,597 5.38 11,712 63,898 26.71%

* From 1986 census,.

*s Official connections to piped water system, from most recent village
records, except as noted below.

*** These villages had no record of connections and the Water Company
records were not considered reliable (too low). Village statements and
observations support estimates in the order of 6%, the 1986 census figure
for Fariskour Markaz, for percentage of buildings with piped water.
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TABLE 3
PERCENTAGE OF POPULATION DIRECTLY CONNECTED TO
WATER SYSTEMS IN 36 VILLAGES SURVEYED

(Continued)
. Persons o Pgople Percent of
Yillage Fopulation” per Bldg" Conpect.a™ Connected People Conpected
GIZA
El Borombol 31,869 4.65 1,340 6,231 19.6
Qababat 66,688 5.32 4,300 22,876 34.3
Sol 32,106 4.73 2,758 13,049 40.6
Atfif 28,201 5.03 1,639 8,244 29.2
Maraziq 41,641 6.14 2,105 12,925 31.0
Saqara 34,830 4.82 1,839 8,864 5.4
Om Khenan 18,954 5.62 2,032 11,420 60.2
254,289 5.17 16,013 83,6056 32.9%
MENOUFIA
Shoubra
Bakhoum 17,451 4.72 896 4,229 24.2
Ibnahs 45,820 4.86 2,700 13,120 28.6
Om Khenan 36,745 5.52 3,000 16,%60 45.1
Bahnai 17,561 4.22 1,209 5,102 29.0
Istanha 27,920 4.88 1,038 5,051 18.1
Kafr El Khadra 26,064 3.74 1,909 7,140 27.4
Mit Afif 11,623 4.04 606 2,448 21.1
Samadoun 34,244 5.65% 1,177 6,650 19.4
Grais 29,831 4.71 981 4,620 15.5
Talia 55,682 6.03 2,357 14,213 25.5
302,941 4.96 15,8170 79,193 26.1%
QENA
El Barahma 20,400 5.49 826 4,535 22,2%
Kiman
El Mataana 30,742 4.97 404 2,008 6.5
Asfoun 45,677 5.09 3,007 15,305 33.5
El Shagab 15,957 4.35 1,058 4,602 26.8
112,776 5.00 5,295 26,450 23.4%8
Total 1,112,016 5.11 65,134 339,270 30.5%

* PFrom 1986 census.
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*¢ Official connections to piped water system, from most recent village records

TABLE 4
COMPARISON OF DATA SOURCES ON
PERCENTAGE OF POPULATION DIRECTLY CONNECTED

1986 1986
1980 Census, Census, Results of
Provincial Rural Markaz WASH
Governorate Report Governorates Surveyed Assessnmiant
Damietta IR 5% 76% 7%
Gharbiya 4 37 30 27
Menoufia 4 29 25 26
Giza 1 31 1 33
Fayoum 2 24 o 27
Qena 4 13 25 23
Average = X - X
Country 5% 28% 28%
Rural Persons Persons

Year Population X Connected Connected  Not Connected
1976 20.6 million 5% 1.0 million 19.6 million
1986 27.0 31X 8.4 18.6

* Fayoumn census data not available as of 1 March 1988,
34
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3.5.3 Water Quality

None of the deep well water systems provided any
disinfection (chlorination) at-the source. All of the surface
water systems have the capability of adding chlorine to their
treated water, and most appeared to be doing so.

Surface waters generally were relatively low in hardness,
total dissolved solids and iron and manganese. Some well
waters were relatively high in hardness and total dissolved
solids. Others had excessive levels of iron and manganese.

Most surface waters tend to be acceptable to consumers in
terms of taste and suitability for washing clothes

Bacteriological contamination in water distribution systems
was fairly extensive (over half of the samples taken), even
when source works tested negative. The two principal causes
for this are probably:

- Intermittent supplies which create vacuum conditions
when the system is not under pressure, and

~ Direct contamination of piped water during repairs of
pipeline breaks

Scme well waters were sufficiently hard that piped
customers preferred to use canal water for clothes washing

Some wall waters were sufficiently salty, or high in iron or
rnanganese, that piped customers preferred to use shallow
well water (or sometimes canal water) for drinking and
cooking

A previous study (Binnie Taylor/Warith) found bacterial
contamination in 84% of the shallow-well hand pump waters
tested in two delta governorates. The limited testing done by
the assessment teams found that water from 53% of the
handpumps had bacterial contamination.
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* Analyses of canal water from about seven locations
indicated a heavy degree of bacteriological contamination in
all canals tested.

* The system of sampling and analysis of village water for
bacteriological contamination that is currently being used is
sufficiently flawed that the results cannot be used with
confidence.

* See Figure 2 for a summary of the bacteriological analyses of
water samples taken in selected villages.

* See Appendix C for details on water quality and a summary
of analyses results conducted during the assessment.
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42.0%

8.0%

70.0%
Deep Wells (10 Samples)

60.0%
Distribution System (24 Samples)

47.0%

100.0%

Shallow Well Hand Pumps (12 Samples) Irrigation Canal (7 Sanples)

] unpolluted (-1 Coliform,/100ml)
Slightly Polluted (2-5 « » )

(M rolluted (6-10 ")
Bl Hesvily polluted  (over 10" )

F:g. 2 Dacterioiogical Analyses of Water Samples
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4. Wastewater Disposal

4.1 Existing Situation

4.1.1 Excreta Disposal

Excreta disposal practices in Egyptian villages contribute to
the high rates of bilharzia and generally low levels of
sanitation. Most homes have some form of toilets, but very
few meet acceptable standards.

For those houses with toilets, excreta is disposed in pit
latrines, pour flush vaults ( relatively few ), and cess pits.
Mosques, schools, and other public buildings usually have
septic tanks and soakaways or storage vaults. The contents of
tanks and vaults are rzrnoved by either mechanical pumper-
tankers or manually into donkey drawn carts. The latter are
used to empty those facilities' inaccessible to the mechanical
tankers, or when the pumper-tankers are not available.
Septage collected from the houses is supposed to be discharged
into irrigation drains. In practice, tanker operators tend to
discharge wherever it is convenient.® At the present time,
septage disposal practices are far from satisfactory.

4.1.2 Sullage Disposal

Houses in the great majority of villages visited have no
piped drainage system for sullage disposal. It is fairly common
for those houses with individual water connections to collect
sullage in small watertight troughs, usually locatzd right below
the watertap. These are periodically emptied by bailing water
outside the house onto unpaved streets, or carrying it to the
nearest canal or drain. Some houses have larger underground
vaults, often with an access port outside the house to permit
pumping them out.

* See Section 5.3 of Appendix F for additional information cn
excreta disposal and costs.
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Because of the effort needed to empty sullage collected in
troughs or vaults, water use tends to be limited. Clothes are
frequently laundered away from the houses in canals, at
public standpipes or at handpump wells. This type of disposal
system is a major constraint on the volume of water
consumed. There are not many feasible alternatives to the
current common practice of disposing of much of the sullage in
village roads.

4.1.3 Piped Sewerage Systema

Three of the four villages visited in Damietta have ma jor
piped sewerage systems under construction as part of the
BVS program. Two of them ( Ghonamiya and Sharbas ) will
be part of a mini-regional ( 8 villages ) wastewater systemn,
with treatment to be provided by an extended aeration
treatment plant. The other (Rahamna) is part of a 6 village
system with an oxidation ditch for treatment. These systems
are not yet in operation.

These systems are estimated to serve from 25% to 75% of
the people in these villages. The BVS per capita sewerage costs
average LE 36 for these three villages ( based on total
‘population ). Total costs for main piped sewers and treatment
amounts to about LE 70 per capita. This figure does not
include house connections, so the total cost of providing piped
sewerage and treatment in Damietta is probably well over LE
100 per capita. At that rate, it would cost in the order of LE
3 billion to provide the People of rural Egypt with piped
sewerage,

Piped sewerage systems and wastewater treatment plants

will also impose a heavy burden in terms of operating costs
and manpower skills to operate and maintain the systems.
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The companion problem to the very high cost of piped
sewerage is its effect on water consumption. A recent study
by Chemonics showed that water use by people connected to a
piped water system in a village ® for which a piped sewerage
system had just been completed was 130 Ipcd. That level is
about two to three times the estimated consumption for piped
customers without sewerage systems.

Even if funds could be found to construct piped sewerage
systems in Egypt's villages, it probably would be necessary to
practically double the water investments to meet the certzin
major increase in water consumption. ‘The conclusion is that
piped sewerage should not be encouraged as a general solution
to the wastewater problems of rurai Egypt.

Nevertheless, there are some areas of Egypt where piped
sewers, despite the drawbacks, may be the only feasible
means of addressing the wastewater problems. Damietta, with
a combination of high groundwater levels, relatively high
population density, relative affluence and city-like villages,

- represents the type of area which probably falls in this

category.

4.1.4 Community Sullage Systems

Several villages have constructed community sullage
collection and disposal facilities, with varying degrees of
success. Some were buiit with BVS funds and sorme with local,
private voluntary contributions.

* One system consisted of piped sewers to collect the overflow
from household vaults. The sewers led to a pit whose
contents were pumped to a nearby drain. The system is
largely unsuccessful because of widespread blocking of the

sewers with solid wastes. It was locally designed and funded.

* Village of Mit El Kholy ( Damietta ), 1986 population of 11,895,
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* The other systems consisted of the construction of below-
ground masonry tanks covered with gratings, located
throughout the village

* The community vaults had the greatest success in Om
Khenan ( Giza ), with systems in two of its villages ( one
BVS, one privately funded ). The reasons for success :

(1) There were enough of them so that many people were
willing to use them

(2) The vaults were Pumped out every day, without fail

(3) The grati:g: were sufficiently widely spaced so that they
didn't become choked with solids

* Failures seem to be tied to one case in which the gratings
were tc. narrow, and others where pumping out the tanks
was infrequent, and it made no sense to the villagers to
carry sullage to an overflowing vault when they could more
easily throw it out their {ront door.

* An improved system of septage and sullage collection,
conveyance and disposal may be a lower cost and more
appropriate technology for much of rural Egypt.

.2 Factors Affecting Disposal

4.2.1 Legal Aspects

Law 48 currently sets rigid standards for the quality of
water to be discharged into the waters of Egypt. The standards
are such that, in effect, wastewater treatment systemns
suitable for village conditions generally would be unable to
meet those standards. Discussions are now underway to
attempt to relax those standards for villages. Unless such
relaxation is obtained, it will be impossible to deal with the
problem of disposal of village wastewater in a rational manner.
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4.2.2 Land Constraints

Wastewater problems are currently most severe in the
Delta. Unfortunately, the Delta is the most densely
concentrated part of Egypt and, as a consequence, land is
less available and more expensive there than in any other
part of rural Egypt. Equally unfortunate is the fact that, for
various wastewater treatment options, costs are inversely
Proportional to the amount of land required. Stabilization
ponds, for example, are one of the least expensive and least
difficult to operate of all the alternatives, but they require
extensive land areas.

4.2.3 Financial Cons\.aints

Even relatively simple wastewater collection and treatment
systems probably will be beyond the financial resources likely
to be available in the forseeable future, when compared to the
needs of some 900 mother villages (about 4,000 mother and
satellite villages) in rural Egypt. :

4.2.4 Iechnical and Social Considerations

The major wastewater problems in the villages today are:

Removal. The only means of removing wastewater ( septage
and sullage ) from homes without sewers are :

* Store it in vaults or pits for later removal by mobile urks
* Carry it away from the house

In most villages the vault emptying services are inadec::ate
and unreliable. When carrying sullage from the house, the
options are (1) the legal requirement that the wasies be
carried to an agricultural drain, which often is unreasonably
distant, or (2) the illegal practice of throwing it in a nearer
irrigation canal or the street, which, cumulatively, results in
nuisaricz conditions in many villages.

42



Disposal. Law 48, requires a high degree of treatment for
wastewater prior to discharge into irrigation drains. The
tankers, public and private are supposed to discharge their
wastes to the agricultural drains. There is no apparent
supervision of this activity and septage wastes have been
observed to be discharged in sugar cane fields, on the land in
desert fringes of communities and even in irrrigation canals,
when these are more convenient than a drain.

4.2.5 Conclusion

The villages have a major dilemna ir. regard to wastewater.

The law requires them to do what is financially impossible,
and no feasible alternatives are available to them. Some
intermediate system should be made available which will
give them improvement at an affordable cost.
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5. Financial Matters
5.1 Capital Funding

Information on capital expenditures for water and wastewater
in the 36 villages came from a combination of data as reported
in each village and official ORDEV records. The two sources were
not always in agreement. Contributions from the GOE (Bab 3)
are probably understated. In general, better data on USAID
capital expenditures were available than from other sources.

Expenditures on wastewater projects were unusually large in
Damietta, and somewhat distort the picture, even though their
water expenditures were very small.

Most BVS funds were spent from 1981 onward. Since that
time, capital expenditures in the 36 villages came from the
following sources :

USAID Funds Non-USAID
BVS Water LES.17 M GOE LE3. 40 M
BVS Sewerage * 2.87 Other 0.78
Total BVS  8.04 LE4.18 M
LD I 1.84
DSF 0.44
Total USAID LE 10.32 M 10.32

Total Capital Funding, All Sources LE 14.50 Million

Analysis of these findings shows :

Source of Funds of Total Per Village Per Person

BVS Water 36% LE 144,000 LE 4.65
Total USAID 71% LE 287,000 LE 9.28
All Sources 100% LE 403,000 LE 13.04

® Almost all of this was spent in Damietta (2.0M) and Fayoum (0.8M)
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For BVS funding only, for all 279 villages in the six
Governorates sampled, the expenditures were as follows :

Avg. [Village Avg. /Person
BVS Water LE 121,000 LE 4.17
BVS Water & Wastewater LE 159,000 LE 5.51

USAID has contributed over two thirds of all capital water and
wastewater furiding in these 36 villages the past seven years. GOE
funding has been low and probably will not increase significantly.

If village water and wastewater systems are to be upgraded,
considerable additional capital funding will have to be obtained.
Investments in the order of LE 50 per person will probably be
needed for water and minor improvements in septage and sullage
disposal. Piped sewerage systems will probably cost over LE 100
per capita. '

5.2 Operation, Maintenance and Repair Expenditures

Very little data were available in the villages on expenditures
for O8M and repair. O&M and repair responsibilities are also
shared between the markaz and the village. Data available at
the markaz were related to budgets rather than expenditures.

When apprently useful data were collected ( operating expenses
going back 8 years, with such categories as electricity, fuel oil,
lubricants and chemicals ) for 3 villages in one governorate,
analysis showed the data to be suspect:

* The totals were very similar and many of the categories
were identical for all three

* The populations of the villages ranged from 15,000 to 45,000

* The number of connections ranged from 400 to 3,600

* All 3 showed similar expenditures for fuel oil but one village
had no diesel engine
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These amounts may be generalized and could be intended for
use for budgeting only. The operating costs can be estimated
from current manpower and salaries, and from power costs of
electricity and fuel. These components probably equal 90% of
total operating costs.

The reason there are rio data available for maintainance and
repair costs probably is that very little such work is being done.
The conclusion is that there¢ are no useful data currently
available on existing O&M repair costs in the villages.

A rough estimate of water O%M costs was obtained by studying
the Damietta situation. Damietta is currently generating about
LE 2.18 per person in annual revenues, for those connected to
the system ( based on 76® connected ). This amount is said to
cover 80% of operating costs, so full annual operating costs would
be about LE 2.75 per person. Recognizing that Damietta is
currently underspending on maintenance and repair costs, an
amount in the order of LE 4 per person per year (about LE 24/
connection/year) may represent a rough guide for estimating
O&M and repair costs in Egypt.

The limited resources available tc the village for the operation
and maintenance of village water systems are primarily drawn
from the governorate's Bab 1 (manpower) and Bab 2
(commeodities and services) budgets. Resources used at the viilage
level, however, are usually under the direct control of the
markaz which is responsible for the authorization of expenditures
and their subsequent disbursement.

In recognition of the limitations of thic approach, BVS
maintenance funds were established at the village level to ensure
the availability of adequate resources to cover the preventative
maintenance and repair of equipment purchased under the BVS
program. The funds amount to 108 of the total capital funding
made available to each village under the BVS program. These
maintenance funds are to be used for all BVS infrastructure
components — water, roads, sewerage and so forth.
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A study in 1986 by Chemonics showed that 62% of the funds
had not been utilized. This assessment showed that, 18 months
later, 53% of the funds have still not been used. There are
several reasons for this :

* Some villages are loathe to spend the money because they
would then no longer be able to use the interest it now
earns

* It is seen as a non-replenishable resource that should be
saved for a future emergency

* Some villages never saw the money (or even knew about
it), and the funds stayed at the governorate

Experience with this fund has also resulted in the following
findings :

* Some of it was used to buy new capital goods rather than
the performance of maintenance

* The lack of understanding of what maintenance is and
why its important, the limited technical skills at the
village, and the generally weak support available under
existing institutional arrangements, are severe constraints to
the effective use of this fund.

The conclusion is that inadequate finance is not the primary
cause of operational, maintenance and repair problems, since
more than half the allocated BVS funds are still available for
that purpose, while deficiencies continue.

The BVS maintenance fund was a useful first step to get the
villages to start focussing on maintenance as an important
element of providing water supply on a sustained basis. On the
other hand, for the 36 villages studied, this BVS fund amounted
to only LE 0.55 per person for the entire period of the program.
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5.3 Water System Tariffs and Revenue

5.3.1 Tariffs

Water tariffs nationwide were set in 1961 at a level of 2
piastres (LE 0.20) per cubic meter. They remained unchanged
until 1984. The new policy provides for the following:

* Initially tariffs should cover 358 of O&M costs, with the
possibility of raising them to cover all such costs by
1991

* Domestic rates of 3 piastres/m3 for the first 30 m3 and
S piastres/m3 for usige above 30 m3

* The addition of a 10% surcharge to cover O&M costs of
sanitation systems, if they exist.

Rates actually charged varied considerably among the 6
governorates studied :

Damietta : Now a regional water company as of July 1986, they
charge the highest rates of the six. Current charges are 5 pt/m3
for up to 30 m3 and 7.5 pt thereafter. They reportedly now
recover 80% of their operating costs, including manpower, but
are letting maintenance and repair work slide. They expect to
recover 100% of costs by the end of 1988.

Fayoum : They subscribe to the national schedule

Gharbiya : They also follow the national schedule, but apply a
charge per room for non-metered customers

1 room 30 pt 3 rooms 60 pt
2 rooms 45 pt 4 rooms (or more) 100 pt

They also apply a monthly meter rental charge, stamp and
local fund charges, and they set a minimum charge for metered
customers.

Giza: They don't follow the national system. Most villages charge
& flat rate of 25 pt per connection per month, while most of
those with meters charge 2 pt/m3. Two Giza villages generated

additional funds as follows :
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* One levied an annual charge of LE 10 to LE 20 per
connection to assist in paying O8M and repair costs

* Another doubled the 25 pt/month charge and retained half
of it for its village services and local development fund

Menoufia : They use the national schedule. They also levy a
fixed charge of LE 1.50/month for non-metered custorners

Qena : They use the national system, but with variations. Their
higher rate is effective only after 50 m3 instead of 30m3. They
also use the "Momarsa" system for non-metered customers, with
a flat rate of LE 0.50/month. To the regular water bill they also
add a monthly meter rental charge and a series of small
supplementary charges, almost like a tax. These provide funds
for the village fund, Qena Uniiversity and miscellaneous other
causes.

5.3.2.Connections and Charges

The average charge for making a house connection was
LE 128, including a meter (LE 60). House connection costs
ranged as follows :

28R LE 50 - 100
37% LE 100 - 150
35% Over LE 150

In the villages for which complete data were available, there
has been a dramatic 70% increase in total house connections
since 1981, about the start of the BVS program.

The assessment results show that 31% ® of the people in
these 36 villages are now served directly vs. only 5%
nationwide in some 300 rural systems studied in 1979. This is
all the more remarkable when the 31% increase in rural
population from 1976 to 1986 is taken into account. This
translates to an increase of about eight times the number of
people receiving piped water in the past 10 years, or about 7
million more people.

® See Tables 3 and 4.

49



5.3.3. Revenues
(1) Existing Situation

Relatively complete data on revenue generation for the five-
year period 1982-1987 was obtained for 18 villages. Revenues
increased six~fold during that period, from an average of
about LE 1,000 per village in 81/82 to about LE 6,000 in
86/87. This increase came about partly because of the increase
in tariff rates that came into effect in 1985, but mostly
because of the increase in piped connections to the water
systems, as noted in the previous section

While the relative increase in revenues has been rapid, the
current levels are still very low. In the 5 governorates
excluding Damietta, current annual revenues range from LE
2.26 to LE 3.99 per connection, as noted in Table 5.

Damietta, with higher tariffs and a higher percentage
connected, has total annual water revenues of about LE 2.18
per capita served, or about LE 12.50 per connection per yea:.,

. These levels of annual revenues per water connection
appear to be much lower than what should be generated on
the basis of stated user charges, or even comments from the
water users on how much they are paying.

Table 5

Annual Revenue from Sale of Water, 1986/87

Total Annual Annual Revenue
Revenue from No No Revenue Connected Per Capita

Fayoum LE 27,729 4 1,867 LE 3.52 38,200 LE 0.73
Gharbiya LE 46,675 7 11,712 LE 3.99 63,900 LE 0.78
Giza LE 44,520 7 16,013 LE 2.78 83,600 LE 0.53
Menoufia LE 35,869 10 15,870 LE 2.26 79,200 LE 0.45
Qena LE 16,557 5,295 LE 3.13 26,500 LE 0.62

4

Total/Avg. LE 171,350 32 56,757 LE 3.02 291,400 LE 0.59
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Damietta Water Company

To’al Annual Estimated Annual Approximate
Revenue from Total Gov. Connected Revenue Annual Revenue
Sale of Water Population Population® Per Capita Per _Connection *°
LE 1,226,916 741,260 563,400 LE 2.18 LE 12.50

(2) Ability to Pay

A frequently cited indicator of ability ( but not necessarily
willingress ) to pay is that the combined charges for water
and wastewater services should not exceed 5% of household
income. Reduced levels of service in the form of a subsidized
minimum amount of water for those connected to the system,
or the provision of public standpipes; are two means of
assuring that even the poorest people in the village can share
in the benefits of the water system.

A study of income distribution in rural areas of Egypt *°*
showed che following :

Table 6

Income Distribution in Rural Egypt

Percent Earning More Annual House- 9% of Household Income
TIhan Income Shown hold Income®®®®  Apnual Monthly

90% LE 700 LE 35 LE 2.90
%% 1,100 55 4.60
45% 1,800 90 7.50
10% 3,400 170 14.15

¢ Based on 76% coninected (1986 census data for Damietta)

¢¢ Based on 5.72 persons per building (1986 census data for
Damietta)

¢¢¢ * Income Distribution in Egypt “, PhD thesis by Ahmed
Hamdallah Samman, Cairo University, 1985

®ee¢ Income is in 1986 currency, rounded to nearest LE 100.
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If People in rural Egypt were willing to pay up to 5% of
their family income for water and sewerage, this means that
75% of the people in the village could pay LE 4.60 per month
for such services.

5.4 Financial Record Keeping

The Government Cash Accounting System (GAS) is in use by
governorates, markaz and also at the village level. This system
has now been in use for over twenty five years, is well
understood and is generally operating in a satisfactory manner.
The system is based on cash accounting receipts and payments
principles, utilizing a double entry approach to control
expenditure against annual budget allocations.

In Damietta, the transfer of responsibility to the newly formed
water company has necessitated a change in accounting systemns.
The Damietta Water Company uses the Standard Accounting
(SAS) which is used by all public sector companies. This system
is comparable with the normal commercial accounting approach
based on accrual accounting principles.

While two accounting systems are used in the governorates,
depending upon institutional arrangements, the prime accounting
documents in use for basic tasks such as billing and collection are
comparable. In villages surveyed, where the governorate is still
responsible for water services, accounting responsibilities are split
between the village accounting unit and markaz officials. In
essence, the village officials prepare prime accounting documents
such as requests for supplies and requests to make payments
which are subject to the approval of the markaz. The main
accounting function undertaken at the village level is the billing
and collection function for connections and water sales. A brief
description of tliese procedures is set out below.
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New Connection Procedures

* Consumer completes request for connection to village
executive council (VEC) chairman

* VEC technicai personnel prepare estimate of connection costs

* Consumer pays for cohnection, with VEC retaining a
proportion of charges, the balance being remitted to the
markaz

* VEC technical personnel complete connection

* VEC accounting personnel complete ledger, recording financial
aspects of each connection

Mgntmxzmmngrh{ Billinz and Collection Procedures

* Meter reader visits each property, usually on a monthly
basis and completes meter reading book (form 27)*

* Accounting personnel completes customer's ledger (form 6)
which includes calculation of monthly charge

* { 'lection sheet (form 28) or handwritten list prepared for
collector to inform consumer of amount due (usually
quarterly)

* Water bill, which also serves as a receipt (form 33), is

. issued by collector once consumer pays.

* Date of receipt is noted in customer's ledger (form 6)

* Warning letters issued for non-payment foliowed by
disconnection if charges and fines not paid

* Cash receipts (form 33) summarised and forwarded to
markaz for their accounting records. Cash coilected is
banked in village post office for markaz, which in turn
accounts to Ministry of Finance for water revenue.

* Village, through the markaz, is subsequently refunded any
miscellaneous charges included with the water bill s as
contributions to the village services and local developiii:at
fund.

¢ These are standard GOE forms
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In general, villages have simplified the GAS procedures by not
completing certain intermediate accounting forms. In Damietta,
the newly established water company has centralized its
accounting function at plant or markaz level and village officials
are no longer involved in financial management procedures.

5.5 Metering

The present cost to the consumer to purchase a meter, which
is usually required, is about LE 60. This represents about half
the total connection charge (See Section 5.3.2). At present
water tariff rates and usage in the majority of houses without
sewers, it would take over ten years just to generate revenue
equal to the cost of the meter.

The principal purpose of metering is to ensure fairness in
paying for water actully used. A secondary reason is to
discourage waste. For the majority of Egyptian homes with only
one or two taps and no sewers, the constraint on use is the
need to hand carry most of the wastewater out of the house.

The secondary costs of metering include:

* Need to periodically read the meter
* Need to calculate bills based on water usage
* Need to calibrate and repair water meters.

Giver the above factors, including the absence of meter repair
capacities, for the great majority of Egyptian village homes
metering is a significant expense which provides little or no
correspending value. To provide meters in a typical village of
30,000 with 75% connections would cost over LE 250,000. There
are much better uses for such money.
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6.

Impact of BVS Funding
6.1 Introduction

This evaluation of the relative impact of the BVS contributions
is limited to its physical contributions to village water and
wastewater ‘ystems, and not to institution building. The
evaluation is necessarily limited, relative and somewhat
subjective because of data limitations and the difficulty of
defining the measures of impact. The BVS contribution to a
village was considered " Significant ", for example, if these
funds purchased components which constituted, say, about half
of the pipe network and half of the source works. The resulting
system might still be far from adequate, but the rating of
significant would be appropriate because the system would have
been very badly off without BVS assistance.

Impact was considered " Minor * if the works were Judged to
be sufficiently limited that their absence would have made little
difference to the systems' ability to serve the needs of the
village.

Cases which didn't seem to fit in those two categories were
labled as " Helpful ".

The rating might be "Significant" for a village with extensive

and useful BVS wastewater expenditures, but with no BVS
water expenditures, and vice versa.
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6.2 Ratings of Relative Impact

Overall, 20 villages or 56% of the sample were rated as being
sign‘ficantly impacted by BVS funds. The BVS support was
somewhat helpful for 11 villages, or 308, and of minor
consequence for ariother 5 (14%).

The evaluation results are summarized in Table 7 below. The
details on which this summary was based are presented in Table
8.

Table 7

Summary Evaluation of Impact of BVS Funding

Number of Level of Impact

Governorate Yillages Significant  Helpful Minor
Damietta 4 2 1 1
Fayoum 4 0 3 1
Gharbiya 7 4 2 1
Giza 7 5 2 0
Menoufiya 10 7 2 1
Qena 4 2 1 1

Total 36 0 11 5

. (56%) (30%) (14%)
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Table 8

Factors Relevant to Evaluation of BVS Impact (1)

BVS BVS
w/ww w/ww
1,000 Punds X Total Per
Yillage Pop'n (000 BVS capita Comments Rating
Damistta
Rahamna 14.7 695 97% LE 47 Sewers, treatment : H
25% of village
Sharbas 29.3 1,172 17 40 Sewers, pump sta, S
treatment
Dahra 6.8 0 —_ . — M
Ghonamiya 11.7 402 89 34 Sewers, pump sta S
Total/Avg. 62.5 2,269 82%%®  LE 36
Fayoum
Pidemin 34.9 151 58% LE 4.30 No water, some sewers M
Minshat 29.3 465 84 16 18 Km water pipeline H
Sinhoor 4.0 569 10 39 Misc. water, sewers H
Gharaq 35.2 276 57 8 7Km water pipeline H

Total/Avg. 139.9 1,460  78%°®® Lr 10.40

® S = Significant, H = Helpful, M = Minor
oo Water 8% (238,000), Wastewater = 74% (2,031, 000)
eoe  Water 33% (620,000), Wastewater = 45% (840,000)
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Table 8

Factors Relevant to Evaluation of BVS Impact (2)

1,000

BVS
w/wiw

Funds % Total

Village  Pop'n (000)

Gharbiva
Bashbish 33.9
Motamadefa 52.4
Shoubra B. 33.1
Nahtai 36.7
Sandabast 26.8
Shoubra M. 31.5
Tathna 25.2
Total/Avg. 239.6
Giza

Saqara 34.8
Maraziq 41.6

Om Khenan 19.0
Qabbabat 66.7

Atfieh 28.2
Sol 32.1
Borombol 31.9

100
19%
184
218
138
212

19

1,066

187
263

103
371

179
255
141

Total/Avg. 254.3 1,499

BVS
w/iww

Per

BYS  capita Comments

43% LE 2.96
100 3.72
90 5.57
86 5.95
68 5.13
98 6.73
9 0.7%
0% LE 4.45
b4 LE 5,37
78 6.32
59 5.42
7 5.56
14 6.34
95 7.94
44 4.42
2% LE 5.90
o8

9Km pipe, intake
for WTP

11Km pipe, 2 pump

sets

2Km pipe, elev. tanks

2 elev. tanks
elev. tank
elev. tank

10Km pipe, well,
diesel pump
16Kkm pipe, well,

10 pub. standpipes
TKm pipe, well, pump

10Km pipe, well,

14 pub. standpipes

15Km pipe
18Km pipe
9Km pipe, 8 pub.
standpipes

T wu =@
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Table 8

Factors Relevant to Evaluation of BVS Impact (3)

BVS
Water
Funds &% Total

Village Bop'n (000)  BVS

1,000
Menoufiya
Grais 29.8
Talia 85.7

Samadoun  34.2
Shoubra B. 17.5
Ibnahs 45.8
Om Khenan 36.7
Istanha 27.9
Bahnai 17.6
Khadra 26.1

Mit Afif 11.6

Total/Avg. 302.9

125 aox
267 87
107 56
40 24
173 61
60 28
132 86
110 96
170 98
50 60
1,24 67%

BVS
Water
Per

capita  Comments = Rating

LE 4.19
4.79

3.13

6.24

6.50

4.30

LE 4.07

o9

70X pipe, 70X pump
sets

50% pipe, 308 pump
sets

50% pipe, 508 pump
sets

60% of connections,

1 diesel

well, pipe, pump
15% of pipe, pump
most pipe, 35% wells,
50% pumps

35% pipe, 60% of
source, pumps

50X pipe, 35% wells,
50X pumps

50% pipe, all pumps/
motors

unx:m x
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Table 8

Factors Relevant to Evaluation of BVS impact (4)

BVS
Water

1,000 Punds
Yillage Bop'n (000)
Qena®
Barahma 20.4 157
Kiman 30.7 in

Asfoun 45.7 84

Shaghab 16.0 102

Total/Avg. 112.8 514

TOTAL  1,112.0 8,042°°

Average 30.9 223

Average 30.9 167

BVS
Water
X Total Per
BYS  capita Comments Rating

100% LE 7.70 7Km pipe,pump/motor H

100 5.60 40X pipe, 2 pump/ S
motors, elev. tank

62 1.80 pump/motor for M
small naga

100 6.40 30X pipe, all source S
works

91 LE 4.55

(5,169 for water only )
76% LE 7.23 ( Water & Wastewater )

49% LE 4.66 ( Water Only )

* BVS water expenditures in Qena villages and some others are
approximations. There were often significant discrepancies
between ORDEV and village records.

*¢ Total includes water and wastewater.
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III. RECOMMENDATIONS
Introduction

It is impossible to make recommendations that will be
uniformly applicable to all villages. Furthermore, many
recommendations will be dependent upon what actions are
taken or decisions made about broader issues that presently
require resolution. Recommendations will vary considerably from
those villages which have water systems which lie within their
borders and villages served by regional water systems, most of
whose problems can only be resolved regionally.

Recommendations are directed to various governmental agencies
with responsibilities for the water and wastewater sector and to
the LD II Technical Assistance Consultant.

The extent to which *he recommendations can be
implemented will be greatly affected by the constraints of
limited funding and scarcity of effective personnel. Finally, the
opinions of key officials about the relative merits of the
recommendations will be the ultimate factor in their
implementation.

The recommendations have been sub-divided into the following
categories:

* Broad Recommendation
Specific Recommendations
* Implementing Entities

* Time Schedule and Output

Where appropriate, mention is made of "Guidelines”.
This refers to the separate document on "Guidelines for
Implementation of Villlage Water and Wastewater Systems".

The recommendations which follow are based on the findings
and conclusions drawn from the assessment. It is recognized that

the LD II Program and Chemonics (the BVS and now LD I
Technical Assistance Consultant) are moving toward some of these
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recommendations, and will be building on a base of several years
of efforts. It is no denigration of these efforts to say that while
much has been done, even more work remains to be done.

In fact, reviewing the recommendations and the work suggested
to be undertaken by the LD II TA Consultant, the first
recommendation is to espand significantly the level of effort of
technical assistance over what is now being provided.

It is also reccmmended that the full assessment report be
translated into Arabic to assist Egyptian officials in addressing the
problems related to village water and wastewater.

Recommendations in this section are listed under the following
headings:

Focus of Local Development Funds
Consideration of Regional systems
Organizational Issues

Planning, Design and Construction
Water Supply Systems

Wastewater Disposal

Maintenance and Repairs

Tariffs and Revenues

Health Education

Suggested Priority of Recommendations

OCWVWONOOA WM K

(SN

62



1.

Focus of Local Development Funds
1.1 Broad Recommendation

Allocate available water and wastewater funds to a smaller
number of villages so as to complete systems which could serve
as successful examples for others to follow as additional funds
become available, and convert some of these funds from grants
to loans.

1.2 Specific Recommendations

1.2.1 Focus of Effort

(1) Allocate a fixed percentage of total LD Il funds for water
and wastewater projects ( say at least 50%, based on BVS
experience )

(2) Concentrate these funds on a limited number of mother
villages ( say 100 to 200 ) for the next 3 years

(3) Choose the first group of villages on the basis of criteria to
be determined by the LD II TA Consultant, including:

* Extent to which villages expend efforts in collecting data
to support prefeasibility studies.

* Determination of needs as evidenced by Prefeasibility
studies

* Extent to which villages are willing to borrow some funds
to achieve desired service goals

* Need for pilot programs to demonstrate feasibility of
achieving target goals for water and wastewater systems
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1.2.2 Loans vs. Grants

(1) Consider setting aside some of the development funds ( say
50% ) to be provided in the form of loans instead of grants
to reward those villages which are willing to repay a
portion of their funds, with a larger than average share of
funds in order to achieve their ok ectives.

(2) Encourage other development agencies to lend additional
funds to expand the pool of development funds available
for water and wastewater projects

(3) Establish or identify a national development bank to
administer the loan portion of the fund, and prepare
criteria for gaining access to sucnh funds.

( Note : A successful program of this type has been in
operation in Brazil for 20 years )

1.3 Implementing Entity

This recommendation is directed to the Amana (with ORDEV)
and will require discussion with the participating Governorates.

1.4 Time Schedule and Output

1.4.1 Time Schedule. If this recommendation is to be

followed, it should be considered as socn as possible. The
necessary changes should be made in the LD Il General Planning
Guidelines. The “focus of funding" decision can be made
independently from the decision on “"loans vs. grants”.

1.4.2 Qutput. Focussing funding will allow more effective use
of limited skills in the design, construction and implementation
of systemns, and result in more complete and logical systems.
‘The use of loans will zxpand the limited resource base and give
villages a greater stake in their systems.

1.5 Guidelines Refcrence

See Guidelines Section 11I-3, Criteria for Project Selection.
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2. Consideration of Regional Systems

2.1 Broad Recommendation

[n accordance with national policy, investigate the possibility
of providing water and wastewater services on a regional basis
to as many villages as is feasible.

2.2 Specific Recommendations

(1)
(2)
(3)

(4)

(5)

(6)

(7)

Establish criteria for regionalization feasibility
Assess the potential for regionalization

Require each Governorate to prepare a preliminary plan for
regional devzlopment of water and wastewater services

Encourage bi-national and iriternational development
agencies to provide the funding needed to upgrade regional
or Governorate water supply and wastewater companies

In reviewing Governorate requests for LD Il funds for water
and wastewater projects, limit funds for regional systems
(and villages suggested to be part of large regional systems)
to:

* Planning

* Leakage investigations and control

* Revolving funds to finance house connections

Require all regional water companies to accept responsibility
for wastewater collection and disposal

Encourage the establishment and growth of Governorate -
wide private water and wastewater companies
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2.3 Implementing Entities

2.3.1 Policy, The Amana, ORDEV, and NOPWASD should
agree on whether this recommendation should be adopted as a

matter of policy.

2.3.2 Details. The Governorates should play the lead role in
determining the potential for regionalization within their
boundaries. NOPWASD should review the process for potential
Cross—governorate regional systems.

2.4 Time Schedule and Output

2.4.1 Time Schedule. This recommendation relates to a

matter of policy which will affect the allocation of LD II funds.
Accordingly, a decision should be made as soon as possible. The
necessary changes should be made in the LD Il Planning
Guidelines.

Once policy is agreed upon, the Governorates should move in
early 1988 to prepare the regional plan described in Sect.
2.2(3), following the guidelines referred to in Sect. 2.5

2.4.2 Qutput, Regionalization of water and wastewater
services is an expressed national policy. Regional systems can

provide economies of scale and focus trained and experienced
personnel, leading to improved operation and maintenance.

2.5 Guidelines Reference

See Guidelines Section [1I-1, Determination of Potential for
Regionalization.
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3. Organizationa] Issues
3.1 Broad Recommendation

Confirm that the Governorate is the primary unit which has
responsibility for water and wastewater in the villages, move to
clarify and strengthen this responsibility, and expand the role of
the private sector.

3.2 Background

Section 2.1 of the Findings section of this report describes the
present situation of the "Organization of Village Water Systems".
As that section points out, while the Governorates have been
given this responsibility, there is still confusion and lack of
clarity. The broad issues of responsibilities in the water and
wastewater sector are about to be addressed in the "Water and
Wastewater Sector Institutional Support Project, Technical
Advisory Services" program being funded by USAID.
Recommendations made here should be coordinated with the work
of that program.

3.3 Specific Recommendations

(1) Select the Governorate Local Development Committee (GLDC),
to be formed under LD I “to oversee LD Il program
formulation and implementation”, as the primary bedy in
the Governorate for ensuring that the Governorate's water
and wastewater responsibilities are met.

(2) Strenghten the Governorate's Directorate of Housing's
capabilities in broad planning and managment of the water
and wastewater sector.

(3) Clarify the specific responsibilities of other parties in regard to
water supply and wastewater. The following is suggested:
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(o) Vilage Responaibilitics

(b)

(c)

Operation, routine maintenance and basic repairs for
water and wastewater systemns
Collection of revenues

Markaz B bilit

Periodically monitor the village's performance in
operation and maintenance of their systems
Contract for private sector services for non-routine
maintenance and complex repairs

Provide general support to villages in emergencies
Provide routine supervision of construction services.

5 E it

Provide technical support in the form of training and
advice

Contract for private sector services for specific planning,
design and, for complex works, supervision of
construction; and for the preparation of O&M manuals.
Approve private sector planning reports, engineering
designs and O8M manuals

Coordinate the allocation of capital funding to the villages
Monitor the services provided by the markaz

National G R il

Establish water and wastewater standards

Coordinate education programs related to water,

sanitation and health

Monitor and enforce the performance of village water

and wastewater systems (spot checking)

Provide guidance and assistance to the Governorate

training centers

Collect and share water and wastewater sector

information

Obtain international funding and guarantee loans from

international agencies

Licence operators of water and wastewater systemns
68
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(e) Qmmwmmmr_tbmug‘ﬂn&

* Conduct basic village feasibility studies

* Prepare engineering designs, specifications and
construction tender documents

* Supervise complex construction projects

* Prepare O8M manuals

* Construct projects, including civil works and mechanical/
electrical works

* Perform major repairs, including repairs to mechanical
equipment and breaks in large diameter pipelines

* Develop training manuals and audio-visual materials for
specific training objectives

() Consider Utilizing the Private Sector for the Following.

* Establish and operate water and wastewater training
Centers to meet the needs of the governorates

* Provide operation and maintenance services under
contract

* Develop health education programs as described in
Recommendation 10.

3.4 Implementing Entities
3.4.1 Policy, Presumably institutional matters of this nature
would have to be decided upon at a very high level of the GOE,
with recommendations from the Amana.
3.4.2 Details. The LD II TA Consultant should review these
recommendations and propose such changes or alternatives as
seem appropriate. The Amana and ORDEV, with input from the
Governorates, should agreee on policies in regard to:

(1) The Governorate's primary role

(2) The allocation of responsibilities

(3) The extent of involvement of the private sector.
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3.5 Time Schedule and Output

3.5.1 Time Schedule. These recommendations invlove policy

consderations of the highest level, many of which presumably
will be dealt with in the Institutional Support Project referred
to in Sect. 3.2. Assignment of primary responsibility to the
Governorates is in accordance with both current law and the
LD I program. The details of the clarification of responsibilities
and the extent of involvement with the private sector will
take time to resolve, but dialogue between the appropriate
parties should start now. 1.0 Il training programs are
particularly dependent upon early resolution of some of those
issues.

3.5.2 Qutput. If implemented, the clarification of
responsibilities should result in greater efficiency, improved
focus of training, and more responsiveness to the consumer.
Utilization of private sector skills and experience should result
in better quality end results.

3.6 Guidelines Reference

The Implementation Guidelines are directed principally to the
Governorate .-
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4. Planning, Design and Construction

4.1 Broad Recommendation

Improve the quality of planning, design and construction
related to new village water and wastewater system components,
or the upgrading or expansion of existing works.

4.2 Specific Recommendations

4.2.1 Planning

(1)

(2)

(3)

(4)

(5)

Prepare a handbook or guidelines for conducting a
Prefeasibility study of village water and wastewater
existing facilities and needs, by stages, including capital
and recurring costs :

* Include procedures for the selection of consultants to
perform such studies

* Ensure that the planning process involves community
participation

* Consider two levels of study : one for a very brief
scanning survey to identify the most immediate needs;
another for a Prefeasibility study to recommend specific
improvements and costs, by stages

Pre-qualify local private sector consultants to conduct such
studies

Set aside funds from capital development programs for the
Payment of such studies

Require the execution of such studies (preferably by
private sector consultants) and their subsequent approval,
prior to disbursement of funds for water and wastewater
projects

Require village commitment to providing adequate O&M
services as a prior requirement to receiving funds
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(6) Establish criteria for eventual desired level of service in
villages for water supply. See Sect. 5.2.1 for suggested
target levels of service.

(7) Establish criteria for minimum levels of service in villages
for wastewater. See Sect. 6.2. for suggested levels of
service.

(8) Ensure the widespread availability of :

* Basic maps, in the form of the latest aerial topographic
survey maps,

* 1986 census data, and

* Hydrogeological and water quality data,

to all parties involved in the planning and design efforts.

4.2.2 Design

(1) Review existing standard designs now currently in use in
Egypt

(2) Develop improved, appropriate designs, or families of
designs, for varying sizes and capacities, for widespread
use throughout the hundreds of villages where they could
be used, for :

* Wells * Slow sand water treatment
* Storage tanks plants

* Pump Stations * Infiltration galleries

* Diesel engines and/or roughing filters

* Pipelines * Disinfection facilities

* House connections * Public standpipes

* Household toilete * Canal-side laundry facilities

* Septage/sullage vaults * Sewage disposal ponds
* Vault pumpage facilites

(3) Ensure that designs incorporate the concepts of

* Simplicity ( to construct and operate )
* Reliability ( to operate )
* Economy ( to construct and operate )

72

VL



* Intercha.igeability ( for quick replacement )
* Maximum use of local products
* Standardization

(4) Prepare standard documents for the tendering of civil

works and for the purchase of commodities and equipment

(5) Require that funds available for capital development
programs only be expended on works based on approved
design standards, and that approved tender documents
be utilized.

(6) Utilize local private sector consultants for the design of

approved capital works ( first preference ); or ensure that
works designed by governmental agencies are reviewed by

private sector consultants under sub-contract®®

4.2.3 Construction

(1) Prepare a handbook for the procedures to be followed in
regard to the supervision of construction of civil works,
and the installation, start-up, testing and acceptance of
mechancial and electrical works

(2) Upgrade the capability of markaz engineers to carry out
the supervision of construction of village water and
wastewater projects by :

* Conducting specific training programs
* Utilizing the newly developed construction supervision
handbook referred to in paragraph (1), above.

Selected from a list of pre—qualified consultants, possibly on
the basis of * Indefinite Quantity Contracts " (1ac's)
Possibly under sub-contract to the Amana. Could be a local
consultant, possibly with expatriate support
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(3) Engage the local private sector consultant who conducted
(or reviewed) the design to make periodic field inspection
Visits to monitor the performance of the markaz
construction supervisors, and report on this performance to
the Governorate.

4.3 Implementing Entities

4.3.1 Policy. The requirement of conducting studies prior to
disbursement of capital development funds, the extensive use of
private sector consultants, and the establishment of criteria for
levels of service are policy issues to be decided by the Amana
(with ORDEV).

4.3.2 Details, The development of handbooks, guidelines,
training programs, standards, criteria for levels of service, and
procedures for the selection of local private secter consultants
should be prepared by the LD Il TA Consultant.

4.4 Time Schedule and Output

4.4.1 Time Schedule, Most of the recommendations should

be followed even if private sector involvernent is not as
extensive as proposed. Someone will have to have standards
and guidelines to follow. It is suggested that the LD Il TA
Consultant make an early start on these recommendations.

4.4.2 Qutput. Improved planning, design and construction
would result if these recommendations are followed, with the
greatly increased liklihood that LD Il water and wastewater
funds would be more effictively utilized than in previous
programs.

4.5 Guidelines Reference

See Guidelines Section I -2, Preparation of Prefeasibility
studies.
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9. Water Supply Systems

5.1 Broad Recommendation

[mprove the capability, operation and reliability of water
Systems so as to extend the benefits of piped water to the
majority of the people.

5.2 Specific Recommendations

9.2.1 Target Levels of Service

(1)

(2)

(3)

(4)

(5)

(6)

Increase the number of people served directly by piped
water systems (those who live in buildings with water
connections) %o about 75% of the total village population.

Increase the number and quality of public standpipes such
that there is about one unit for every 200 people not
served directly, at a maximum distance of about 300
meters.

Compare the relative costs of serving people through good
quality (adequate drainage, sturdy taps) public standpipes
and through piped connections to houses, to guide the
adoption of a rational policy on the future role of public
standpipes.

Allow for water delivery to the houses at 50 lpcd and to
the public standpipes at 25 lpcd.

Reduce leakage and waste to 30% of the total value of
water produced.

Increase the capability of water systems to provide water
during periods of electrical power failure and/or periods of
low voltage when electric-motor driven pumps cannot
operate :

* Provide enough capacity from diesel-engine driven
pumps to meet 75% of the average daily design
production rate, and
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* Construct elevated storage tanks to provide storage
equal to 25% of the normal average daily water usage.

(7) Adopt as a policy the provision of water under pressure 24
hours per day, with a minimum head of 25 meters to the
bottom of the elevated storage tank.

(8) Provide water that is palatable as well as potable.

5.2.2 Technology Choices
(1) Source

* Where groundwater quality and quantity permit, wells
should be the priority source of choice. Require effective
testing before developing new wells. ‘

* Where surface water treatment must be used:

= Make every effort to connect groups of villages to
regional system, with large conventional water
treatment plants

— For smaller groups, consider the use of slow sand filter
plants. (pilot plants suggested as demonstration)

= As an alterrative, for groups of villages near the Nile,
consider the use of infiltration galleries.

— Make every effort to avoid the use of small compact
water treatment units for individual vilages. They
should be considered as interim (5 years) solutions
only, because of the cost and difficulties of operation
and maintenance at the village level.
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(2) Storage

* Construct fewer but larger (most now are 150 mS3 or
less) elevated storage tanks.

* Prepare standard designs for larger tanks (possibily 400
m>) which would make use of local pre-fabrication and
allow ease of erection.

* Consider constructing tanks in those villages indentified as
being most deficient in storage by means of tendering
several at a time. This would attract lower prices and
larger, more qualified contractors.

(3) Disinfection

* Evaluate alternatives to the use of chlorine gas as a
means of disinfection

* Conduct pilot testing of promising alternatives.

5.2.3 Qperation of Water Systems®

(1) Prepare illustrated, Arabic language operation manuals
for typical village water systems ( wells, diesel and
electric driven pumps, elevated tanks, distribution
piping ) and distribute them to water system operators

(2) As a future step, build on these typical manuals by
preparing specific operation manuals to guide the
operation of each individual water system

(3) Develop training programs to train operators in the
specific operation of their systems

* Note: Maintenance and Repair recommendations are presented in
Section 7.
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(4) Develop a uniform, meaningful system of maintaining
records of operation of the systemn

(5) Develop guidelines for operators to use to identify and
reduce the quantities of water lost to leakage and waste

(6) Identify the vehicles, equipment and supplies needed to
operate the system properly, and provide them

(7) ldentify or develop a technical support group available to
assist the operator when operational problems arise

(8) Use video tapes, mobile units and other methods for
original and follow-up training of operators.

5.2.4 Performance Monitoring

(1) Establish a program for meonitoring the operation of the
water system which would include :

* Guidelines of what to do and what to look for at the
time of field inspection visits

* Frequency of inspections and need for spot checking to
be carried out without prior notice

* Talks to selected water system custormners

* Programs for the collection and analysis of water
samples

* Type of skills needed for conducting required tests

* Governmental agencies which should be informed of
the results of such inspections

* Proposed course of action in event that inspection
results are unsatisfactory

(2) Select the entity (Governorate level) which should conduct
the inspection visits.
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9.3 Implementing Entities

5.3.1 Policy. The Amana and ORDEV should consider and
establish a policy on target levels of service for water systems,
with the advice of the LD II TA Consultant. The Amana should
also select the Governorate entity to have responsibility for
performance monitoring.

5.3.2 Details. The LD II TA Consultant should take the lead in
developing the various manuals, guidelines and training
programs suggested.

5.4 Time Schedule and Output

5.4.1 Iime Schedule. Target levels of water service should
be established as soon as possible, since they are an important

factor in conducting village studies.

The development and distribution of manuals and guidelines.
should be incorporated into the work plan of the LD Il TA
Consultant at a schedule which is consonant with its other
priorities. The same is true for the development and application
of training programs.

The implementation of performance monitoring should follow
the steps suggested for upgrading the operation of water
systems.

5.4.2 Qutput. The establishment of target levels of water
service will allow improved planning and the implementation of
works in accordance with achieving those target levels. The
development of operating manuals, leakage detection and
reduction guidelines; the establishment of operational support
groups and the monitoring of performance; the provision of
tools, vehicles and equipment to carry out their responsibilities;
and the provision of training to make effective use of all of this
assistance, should result in greatly improved performance of
village water systems.
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6. Wastewater Disposal

6.1 Broad Recommendation

Concentrate available wastewater funds on those areas where
the problems are most severe, provide guidelines based on
demonstration programs for other areas and technologies, and
emphasize systems which mirimize costs and operational
problems. '

8.2 Specific Recommendations

6.2.1 Domestic Toilet Facilities

(1)

(2)

(3)

(4)

Prepare (adapt from the many designs now in existence)
simple, low—cost designs for improved toilet facilities which
can be constructed by home owners or village labor

Consider the possibility of providing loans to pay for the
cost of home toilets. Loans to be repaid over a period of
years as part of the monthly water-wastewater tariff

Prepare a pilot program for several vil'.ges which would :

* Upgrade/construct home toilets in most homes

* Upgrade/construct improved communal toilets in schools,
mosques or other public buildings

* Provide basic education in sanitation practices.

Provide toilet and sink facilities in conjunction with water

pump stations or water department compounds for use by
water systemn personnel.
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6.2.2 Identify Priority Needs

(1) Develop criteria for determination of the extent of problems
resulting from inadequate means of wastewater (septage
and sullage) collection and disposal

(2) Apply this criteria in all governorates and prepare a list
which identifies the relative extent of wastewater problems
in order of those considered most serious.

6.2.3 Piped Sewerage Systems

(1) Recognize that piped sewerage may be the only technically
viable solution for some villages in Egypt.

(2) Continue to monitor the progress of performance and costs
of the five pilot sewerage schemes now underway as part
of the LD Il program

(3) Limit the use of piped sewerage systems to those villages
which are prepared to pay a significant portion of these
costs. (This solution is too expensive to be widely used in
Egyptian villages in the forse *able future. The use of this
technology should be discouraged as a general solution to
village wastewater problems.)

(4) Do not permit the construction of piped sewerage systems
without concurrent programs for the construction of
treatment works for the collected wastewater.

(5) Make maximum use of “stabilization pond” - related
treatment and avoid "extended aeration” - types of
sophisticated treatment, with their high operating costs and
complex operational problems.
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6.2.4 Yault, Cartage and Disposal Systems
A. 3torage Yault Systems

(1) Prepare improved designs for sullage storage vaults for

(2)

(3)

(4)

new houses or for addition during house remodeling

which would :

* Accept overflows from or be combined with toilet
pits/tanks/vaults

* Provide external access for emptying the vaults

* Provide about 2 to 4 week's storage of wastewater

Encourage villages to construct such vaults with their
own resources

If agreed to by enough families ( say 25 families per
vault ) in neighborhoods of houses without sullage vaults,
consider the construction of neighborhcod sullage vaults
to which sullage could be carried for disposal.

This system exists and works in some villages now.*®

Consider a pilot program for several villages which

would:

* Explore this possibility through discussions with the
village popular council and the villagers

¥ Construct communal sullage vaults

* Monitor the use of these vaults

* Require payment from those families which use them,
as part of their water/wastewater tariff

The report on "Unsewered Areas Demonstration Project” for
Greater Cairo, AMBRIC, October 1987, should be reviewed for
possible adaptable concepts.

Om Khenan, Giza, is an example worth examining,
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B.
(1)

(2)

(3)

Yault Pumper Systems

Use simple 4-wheel lank trailers that can be pulled by
a small farm tractor For pumping, consider either a
gasoline engine-driven sludge pump or one which might
operate off the farm tractor's power take-off unit.

Consider having some units of smaller size for less
accessible areas

Consider a pilot program for several villages which

would :

* Determine the number and type of vault pumper units
required, based on the quantities and proposed
frequency of emptying required

* Construct and/or purchase the necessary units

* Train the operators in the use of the equipment

* Monitor the cost of operation and performance of the
system

C. Wastewater Disposal

(1)

(2)

(3)

Provide an earth basin sewage stabilization pond adjacent
to an irrigation drainage canal or, if possible, on the
desert fringe of the village, as the designated location for
disposal of the village's septage and sullage wastes

Prepare designs for such sewage ponds which will

* Require a minimum of land

* Provide some degree of treatment

* Not constitute an aesthetic nuisance to the villagers

Obtain a waiver from the Ministry of Irrigation to permit
pumping the effluent from these sewage ponds to the
drainage canals without meeting current treatment
standards



(4)

Utilize a standard diesel--driven irrigatioq pump to pump
the effluent from these ponds to the drain at a rate

necessary to maintain pond levels within an acceptable
range of depths

D. Pilgt Testi i :

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Design, implement and monitor vault/pumpage/sewage
pond systemns in several villages in order to :

“ Determine the capital and operating costs of such
systems

* Determine their performance

* Assess village use and acceptance of such systems

Make comparisons of such systems with the pilot piped
szwerage systems

Prepare illustrated, Arabic language operation and
maintenance manuals for the pilot wastewater systems of
vaults, tanker pumpage and sewage disposal ponds.

Provide training for the operators of such wastewater
systems

Provide the tools, spare parts, supplies and equipment
needed for operation and maintenance

Prepare a simple system of record keeping for
wastewater systems

Recommend a program for the supervision of the
operation and maintenance of wastewater systems.
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E. Staging and Future Upgrading

(1) Accept as a principle, that (a) any system which
removes sullage and septage wastes from underfoot is a
major improvement, and (b) it will be too costly to
provide piped sewerage and a high degree of treatment
for most villages for many years to come

(2) The vault/pumper/pond system can be upgraded in stages
over thz years

(3) Consider alternative systems, such as small-diameter,
plastic pipe pressure sewers to carry settled effluent
from vaults to the disposal location, possibly as a future
upgrade of the vault systemn

(4) Vault, cartage and disposal systems should be .considered
initially in those villages where the problems are most
obvious and severe, and where they are a viable and
less expensive alternative to piped sewers. These systems
could be implemented initially in those portions of the
village where the problems are most serious. '

6.3 Implementing Entities

6.3.1 Policy. Policy issues of these recommendations should
be addressed by the Amana and ORDEV. Approval must be
obtained from the Ministry of Irrigation to permit lower levels
of treatment than those now required.

6.3.2 Details. The Governorates, with the assistance of the LD
II TA Consultant, should identify the location of the mr:-st
pressing wastewater problems. The recommendations for
consideration of various alternative technologies and their pilot
testing should be addressed by the LD II TA Consultant.
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6.4 Time Schedule and Output

6.4.1 Time Schedule. For the most part, only the most

critical wastewater problems in the northern-most parts of the
delta require early attention. On the other hand, to avoid
committing large sums of LD Ii. funds to expensive sewerage
projects, caution is advised. Overal] policy implicatons of where
and under what conditions piped sewerage systems are to be
funded should be resolved before undertaking any new
programs.

Other recommendations should be incorporated into the
workplan of the LD Il TA Consultant in the context of other
tasks and their relative priorities.

6.4.2 Output. Identification of priority needs and a
requirement that villages pay most of the costs should limit the
construction of piped sewerage systems to those villages for
which no other feasible alternative is available. Development of
a system based on vaults, cartage and disposal would allow a
lower cost, staged approach to wastewater collection that could
be suitable for most Egyptian villages.
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7. Maintenance and Repairs

7.1 Broad Recommendation

Develop and implement practical programs for preventive
maintenance, clarify responsibilities, improve capability for
making repairs, and ensure that maintenance and repair work
is performed as required.

7.2 Specific Recommendations

7.2.1Maintenance

(1)

(2)

(3)

(4)

(5)

(6)

Treat the development and implementation of routine
maintenance programs as having very high priority

Review all work done to date by Chemonics related to
maintenance needs and programs, and build on that work
in addressing the recommendations in this section.

Prepare illustrated, Arabic language maintenance
manuals for typical water system components ( pumps,
electric motors, switchgear, diesel engines, valves,
elevated tanks, pipelines ) and distribute them to water
system operators

As a future step, build on these typical component
manuals by preparing specific maintenance manuals for
each system

Identify specific vehicles, tools, equipment, parts and
supplies needed for operators to conduct routine
maintenance, and make them available to the operators

Develop training programs to train operators in needed
maintenance practices

87 i



(7)

(8)

(9)

ldentify specialized maintenaiice tasks beyond the
capabilities of village operators, and recommend programs
for ensuring that these tasks are performed ( by the
private sector or specially trained higher level
governmental units )

Identify specific maintenance tasks which should be
the responsibility of the village water system
operator.

Develop follow-up programs to ensure operator
understanding of the training programs and the content
of the maintenance manuals

(10) Identify or recommend a support group available to

assist the operator when maintenance problems arise

(11)Develop a record-keeping system for (a) scheduling of

periodic preventive maintenance tasks, and (b) notation
of time and work performed for all maintenance

7.2.2 Repaira

(1)

(2)

(3)

ldentify those repair tasks which should be the
responsibility of the village operator ( pipeline breaks, up
to 150mm diameter, for example )

Identify those repair tasks beyond the capabilities of
village operators, and recommend programs for ensuring
that these repairs are performed promptly and well

( Examples : Private sector for rewiring electric motors
or rebuilding diesel engines. Markaz teams or private
sector for large diameter pipeline breaks )

Prepare guidelines ( illustrated, Arabic language ) for
village operators to use for common repairs ( small
pipeline breaks, for example, which would include
Procedures to minimize contamination of the distribution
system as well as making the physical repair )
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(4) ldentify or recommend a support group available to assist
the operator when repair problems arise

(5) ldentify specific vehicles, tools, spare parts, supplies and
equipment needed to conduct repairs, at village
and markaz levels, and make them available (sump pumps
for dewatering trenches to carry out repairs of pipeline
breaks, for example)

(6) Develop procedures for the timely use of private sector
companies for the repair of major items of equipment or
major pipeline breaks so these services can be utilized by
villages when emergencies arise ( standby contracts )

(7) Recommend procedures for the temporary replacement
( from governcrate stores ) of critical items of
equipment ( pumps, motors, engines ) during the period
such equipment is being repaired

(8) Develop a record—keeping system for notation of time,
cost and work done for all repairs.

7.2.3 Performance Monitoring

(1) Recommend a program for monitoring maintenance and
repair work, which would include:

* Guidelines of what to do and what to look for at the time
of field inspection visits

* Frequency of inspections and need for spot checking to be
carried out without prior notice

* Type of skills needed for conducting such tests

* Agencies or Departments which should be informed of the
results of such inspections

* Proposed course of acton in event that inspection results
are unsatisfactory
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(2) Recommend the entity (Governorate level) which should
conduct the inspection visits.

7.3 Implementing Entities

7.3.1 Policy. The Amana and ORDEV should adopt the
concept of making significant improvemnent in village water
System maintenance as one of its highest priorities. To ensure
compliance with this policy, the Amana should require progress
reports on this subject at its periodic meetings.

7.3.2 Details. The LD Il TA Consultant should implement the
recommendations listed under Maintenance, Repairs and
Performance Monitoring, to the extent these recommendations
are adopted by the Amana.

.4 Time Schedule and Output

7.4.1 Time Schedule. Maintenance has often and Justifiably
been identified as one of the weakest links in the village water
system program. Accordingly, the Amana and ORDEV should
declare this subject as being of highest priority at the earliest
possible opportunity. Work on improvements, along the lines
recommended above, should also be started as soon as possible.

7.4.2 Qutput. Improved maintenance and repair work will

contribute significantly to improved operational performance,
system reliability, and the extended life of physical facilities.
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8.Tariffs and Revenues
8.1 Broad Recommendation

Simplify the village tariff syst'em, combine water and
wastewater tariffs, and increase the rates to recover operation
and maintenance costs.

8.2 Specific Recommendations

8.2.1 Tariff Policy

(1) Adopt as an immediate goal an increase in tariffs to
cover the non-salary costs of operation, maintenance
and repair of water and wastewater systems
( Achieve by 1990 ).

(2) Adopt as a target goal that tariff rates should cover the
total cost of operation, maintenance and repair of water
and wastewater systems, including personnel costs
( Achieve by year 2000 ).

(3) Retain the basic national tariff formula for metered
customers, but with higher rates per cubic meter as
needed to recover costs

(4) Charge non-metered households not connected to sewers on
the basis of an assumed usage of 6 m3/month ( 40 lpcd x
5 persons/ connection x 30 days/month ), and use this as
a minimum charge for metered customers. For those
connected to sewers, increase the assumed usage to 18
m3/month.

{(5) Charge non-connected households with access to public
standpipes on the basic of an assumed usage of 2.5
m3/month (17 lped x 5 persons per household x 30
days/months) Note: This can only be done in villages where
there are adequate numbers of standpipes.
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(6) Charge for wastewater service on the basis of a percentage
of water charges. 10% is now permitted but this may be

too low.

(7) List, as a separate item on the water and wastewater
bill, any charges for repayment of loans for water
connections or toilet facilities.

(8) Consider a total water and wastewater charge of LE
4.50/month/connection® as being a realistic maximum for
good quality service in the villages. (This represents 5% or
less of 1987 rural family income for 75% of the rural
families) . *®

(9) Major increases in water and wastewater tariffs should
only be put into effect after there is significant
improvement in the quality of water (or wastewater)
service.

(10)To ensure fairness, adopt as a national policy that water
and wastewater tariffs in Egypt's cities (from markaz
capital to Cairo) should conform to practices at least as
rigorous as those proposed above.

8.2.2 Metering

(1) Eliminate the use of meters for all buildings except for
those with more than two taps, or those with access to
piped sewerage systems.

(2) Install meters on public and community buildings to
determine ( monitor ) water usage, even if no direct
charges for such use are made.

® Not including possible repayment of loans for water connections
*e See Table 6
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8.2.3 Expansion of the Reven.: Base

(1)

(2)

As an encouragment to making new single—tap connections
to the piped water system, allow home owners to borrow
funds for new connections and repay the loan in monthly
Payments over several years (5, for example).

In conjunction with an expanded program of constructing
new and improved public standpipes to serve those not
connected, levy a fixed monthly charge on all families
not connected to the piped system as their share of the
cost of the standpipes and community water facilities
and wastewater disposal works, if any ). See Section
8.2.1 (5).

8.2.4 Collection, Retention and Use of Revenues

(1)

Develop criteria for conditions under which villages might
be permitted to retain and use the water and wastewater
revenues they now collect and forward to the Ministry of
Finance. Such criteria might include: '

* Establishment of records for the collecton and reuse of
funds which meet acceptable standards to permit
auditing.

* Agreement to meet all of its annual recurring costs,
including salaries, electricity, fuel, materials and
equipment, with no additional funds from the
government

* Willingness to accept this procedure for a limited period
(say 3 years), as part of a study

* Existence of a reasonably good water system, with a
relatively high percentage of people connected.

(2) Select several villages which are prepared to meet these

criteria and use them as a pilot study to assess the possible
feasibility of extending this practice.
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8.3 Implementing Entities

8.3.1 Policy. Matters related to possible changes in nationa]
water and wastewater tariffs are policy issues to be decided at
very high levels of the government. The Amana should take
the lead in discussing these recommendations, to the extent
they accept them, with the appropriate levels of the GOE.

8.3.2 Details. Tariff policy and dctails are matters or great
important to the Governorates and the villages. The LD Il TA
Consultant should propose to the Amana and ORDEV means of
obtaining acceptance from the Governorates and villages of
those recommendations which the Amana finds appropriate.

8.4 Time Schedule and Output

8.4.1 Time Schedule. It will take time to determine policies

which are beyond the scope of the Amana. Nevertheless, many
of these recommendations can be implemented within the
frame work of existing national water tariff policy. There is no
reason not to make an early start in pursuing these issues with
the Governorates and villages as suggested in Section 8.3.2.

8.4.2 Qutput. Increased revenues are the key to better water
and wastewater service. Continued dependence on national
subsidies will mean continued inadequacies in the services
provided, since present subsidies are inadequate and increases
highly unlikely. An increased revenue base will permit
spreading of the costs so as to maintain them at manageable
levels.
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9. Health Education

9.1 Broad Recommendation

Increase the knowledge and understanding of the people of
Egypt in matters related to water, sanitation and health.

9.2 Specific Recommendations

(1)

(2)

Develop a national program for increasing the awareness of
the relationships among water usage, good sanitation
practices and health :

* Series of programs to be incorporated into the school
curricula at various levels ,

* General programs for the media : television, magazines and
newspapers

As part of the training program for water system operators,
develop a specific program to ensure that operators have a
basic understanding of public health as it relates to their
responsibilities.

9.3 Implementating Entities

9.3.1 Policy. The Amana should discus this recommendation
with the Ministry of Health (MOHK) and requc t that the MOH
undertake such a program nationally.

9.3.2 Details. The LD Il TA Consultant should develop the
program referred to in Section 9.2 (2) and review it with the
MOH.
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9.4 Time Schedule and Output
9.4.1 Time Schedule. There is no particular time by which

this work should be completed but the health of the people is
sufficiently important that a start on such a project should not
be delayed.

9.4.2 Qutput. Improved water sanitation and wastewater
facilities alone are not sufficient to bring about the needed
improvements in public health in Egypt. An increased
awareness of water, sanitation and health will make the LD I
investments in water and wastewater much more valuable to
the health of the people.
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10. Suggested Priority of Recommendations

No. Category

1 General

2 Maintenance

3 Focus LD Il Funds

Institutional

Regionalization

Planning

Recommendation
Expand level of LD Il technical assistance

significantly to assist in carrying out
these recommendations.

a.Establish the improvement of
maintenance as being of very high
priority.

b.Develop and distribute appropriate
maintenance manuals, and accelerate
maintenance training.

c.Clarify responsibilities for conducting
maintenance.

d.ldentify and make available the
vehicles, tools, equipment and parts
needed for maintenance.

Limit funding of water and wastewater
projects to fewer villages to permit more
effective use of funds.

Confirm the Governorates as the primary
unit with responsibility for water and
wastewater, and clarify the relative
responsibilities of other parties.

ldentify those areas where regionalization
of water and wastewater services
appears to be feasible and desirable.

Require the conduct of Prefeasibility
studies as a pre-condition for receiving
LD II funds for water and wastewater
facilities.
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7  Water Systems

8 Wastewater

9 Tariffs

10 Health Education

a.Reduce leakage and waste to less than
30%

b.Provide water under pressure 24 hours
per day.

¢.Increase system reliability by
increasing storage and adding diesel
engine standby.

d.Improve water quality through
improved source selection and better
disinfection.

e.Extend pipe water connections to more
people. Set a goal of 75%.

a.ldentify areas of priority needs for
improvements in wastewater systems.

b.Develop and pilot test alternatives to
piped sewerage systems.

a.Expand the revenue base by increasing
piped connections and charging for
access to public standpipes.

b.Discontinue the use of meters for most
village houses without sewers.

Develop and implement a national

program about the relationships among
water usage, good sanitation and health.
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SAMPLING AND METHODOLOGY

SCOPK OF WORK
The details of the scope of work were established by USAID

and made a part of the contract between USAID and WASH.
The following sections are based on this scope of work.

1. Project Purpose

The overall purpose of the Project is to contribute to the
improvernent of the performance, reliability and
sustainability of village water systems in Egypt.

2. Specilic Qbjectives

a. To determine the type and condition of a representative
sample of village water systems by means of field
surveys, with emphasis on those funded by USAID
programs.

b. To utilize the results of the field surveys to prepare
draft institutional, financial and technical
recommendations and guidelines for developing and
improving village water systems

c. To review the draft recommendations and guidelines

with  appropriate GOE and USAID officials and
incorporate their reactions into final recommendations
and guidelines.

. To prepare the final recommendations and guidelines so

that they

(1) can be utilized by GOE officials as a clear and
useful guide to assist them in  implementing
improvements to village water systems

(2) can be utilized by USAID to ensure the optimum
use of LDII funds for village water systems



II.

3. Pro ject_Qutputs

The principal project outputs or " deliverables " from the
project include :

(a) A draft assessment report which will include the
findings, conclusions and recommendations resulting
from the collection and analysis of the data from the
field surveys.

(b) The conduct of workshops with GOE officials designed to
advise them of the results of the assessment and
obtain their comments and suggestions on the draft
recommendations.

(c) A final report on assessment of village water systems
with a summary in Arabic

(d) Guidelines ( in English and in Arabic ) for
implementation of village water projects to assist GOE
officials in  planning, designing and implementing
village water systems.

PROJECT TEAM

1. Number and Disciplines

The WASH Team consisted of the following members

a. Full Time
Pos. rofegsi 3 Number
A. Project Manager/Environmental
Engineer 1
B. Field Team Leader/Social
Scientist 1
C. Field Tearn Leader/Environmental
Engineer 1
E,F Social Scientist 2
G, H Finance/Management Spezialists 2
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Support Staff

[ Office Manager 1
Translator 1
Secretaries 2
Drivers 3
7
b. Part Time
Profegsional Staff
J Environmentalist 1
K Social Scientist 1
L Municipal Utility Finance Specialist 1
M [nstitutional Development Specialist i
2. Specific Members
Dosition Name Discipline Local/Expatriate
A Donald Cullivan Env. En USA
B Richard Huntington  Soc. Scientist USA
C Nigel Nicholson Env. Engr. UK
D Reda Haggag Env. Engr. Egyptian
E Syada Greiss Soc. Scientist  LEgyptian
F Zeinab Hassan Soc. Scientist  Egyptian
G Karl Baldwin Fin./Mgt. USA
H Antoun Dahdouh Fin. /Mgt. Egyptian
I Irene Sourial Off. Manager Egyptian
J Mounir Neamatalla  Env. Spec. Egyptian
K Samiha El-Katsha Soc. Scientist  Egyptian
L Michel Croston Utility Finance UK
M Leo St. Michel Int']l Dev't USA
3. Tield Teams
* Huntington Team
Team Leader/Social Scientist R. Huntington
Engineer R. Haggag
Fin./Mgt. Specialist K. Baldwin
Soc. Scientist Z. Hassan
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* Nicholson Team

Tearn Leader/Engineer N. Nicholson
Fin/Mgt/Specialist A. Dahdouh
Soc. Scientist S. Greiss

Note : These field teams were supplemented by a total of
S engineers and social scientists from ORDEV.

I, SAMPLE SELECTION
1. Sample Universe

As defined in the USAID scope of work given to WASH, the
sample universe included the following 16 Governorates :

Region (Number.) Governorate Qescriptive Faclors
Dells (8) Ecological(1) Size(2)
ene £ YIl DSF(3) UNICLF(4)
Behira Cosstal S
Damietta Coastal S S
Dagshliya Mixed M L+
Gharbiys Mixed ML ¢
Kafr ol Sheikh Coasts! S M
Menuflya Basic L L
Qalyubia Basic L M
Sherqiyu Basic L L ¢
CenrglLgvpl  (4) Beni Suef Central Valley S M 4
Fayoum SpecislCase S M+
Giza Central Valley L M
Minya Central Valley M |+
lpper Fqypt (4) Aswan Upper Valley S S+ +
Asyut Upper Valley M M '
Qana Upper Vallsy | { +
Sohag Upper Valley M L ¢ |

(1) Coastal = Saline groundwater, Basic = Fresh groundwater

(2) Size : For "LE" : L = Large ( over LE 7 million in BVS
Funds) S = Small ( under LE 4 million ); for "Vil* : L. = over
50 villages, S = less than 30

(3) Includes 1 or more Decentralized Support Fund Projects
(USAID)

(4) Includes 1 or more UNICEF Projects
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2.

Criteria for Selecti

As agreed with USAID, the sample included 6 Governorates,
10 Markaz, and 36 Villages. The principal criteria for
selection as agreed with USAID and ORDEV was as follows .

a. Governorates ( Total = 6 )

One from each of the five ecological zones plus one
from the " mixed " zone of the Delta

At least one Governorate to include projects financed
by DSF or UNICEF

Representation from small, medium and large
Governorates ( by number of villages and/or amount
of BVS contributions for water systems )

b. Markaz ( Total = 10 )

Must lie within one of the sample Governorates
Representation from small, medium and large Markaz
At least one from each Governorate, 2 from larger
Governorates

Must include villages which meet sample criteria

c. Villages ( Total = 36 )

* Should lie within one of the sample Markaz
Representation from small, medium and large villages
The majority ( say about 758 ) to have significant
BVS funds invested in their water systems

One village from each Governorate to have significant
non-BVS funds ( other Dbi-lateral, GOE ) invested in
water systems

Two villages to have DSF funded units

One village to have a UNICEF funded unit



3. Proposed Size and Distribution of the Sample (1)

Number ot Number 05 Special

Governorate (eune) (size)  Markaz Vilages®  Criterja

Damietta (coastal) (8) 1 4 DSFK

Fayoum  (special) (M) 1 4 DSK

Gharbiya (mixed) (1.) 2 7 DSF

Giza (central) (M) 2 7

Menufiya (basic) (L) 3 10

Qena (upper) (L) 1 4 UNICEF
TOTAI 6 10 36

4. Analysis_of Sample
a. Sample_Universe

Tolal  Delta Delta as Percent
8

Governorates = 16 50R
Markaz = 135 72 ' 53R
Vilages = 798 444 56%

b, Propesed Sample

Governorates = 6 3 50%

Markaz - 10 6 60%

Villages = 36 18 50%
¢. Sample as Percend. of Universe

Governorales 6/16 - 38%

Markaz 10/135 = 7.4%

Villages 36/798 = 4.5%

d. Other

* In the 6 Sarnple Governorates, there are :
42 Markaz and 279 villages

* The Markaz sample of 10 = 10/42 = 24%

* The village sample of 36 = 35/279 = 13%

(1) The Markaz and Villages to be sampled are to be jointly selected by
the WASH Team and ORDEV, aproximately two weeks before the
scheduled field trips.

(2) One village per Governorate to be selectedfor more detajled study.
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IV. PROJECT METHODOLOGY
1. Data Collection

Two field teams (snducted surveys of six governorates, ten
markaz's, and thirty-six villages. The field teams collected
information from the governorate and markaz officials
during one for more visits to each of these offices. For the
village surveys, the team spent at least one day ( 4 to 6
hours ) in each village obtaining infor mation on the basic
water supply system and its operation, financial resources,
and consumer satisfaction. The team collected information
from village officials ( Chief of Executive Council, Chief of
Popular Council, Head of Finance, Engineers, Medical
Officer, Health Inspector ). The team also met with
selected beneficiaries to ascertain their experiences with
water service. Six additional villages were selected for
more detailed study, usually over a period of two days, in
order to obtain more detail on the decision~making process
and the operation of the water supply system. Each field
assessment team consisted of at least one of the
following disciplines : Water supply engineer, social scientist
and financial / management specialist.

2. Areas of Inquiry

The teams collected information on the physical
components of the water system, its operation and
maintenance, water quality ( most villages ) data on
wastewater disposal, the BVS selection process, the
financing of water investments and maintenance, the
water users' perceptions of the service provided by the
water systern, and basic information such as population
and geographic location. Time and resources did not permit
independent collection of data on water production and
consumption.

3. Study Findings
The teams produced a summary reports on the findings
from the village surveys which include the following
information :
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The village population and other descriptive information
The village water system, its components and its operation
Information on wastewater collection and disposal practices
Financial information on water investments, revenue and
maintenance funds

Beneficiary viewpoints on water service

Adequacy of the water systemn,

Substainability of the water system,

Process of selecting water system components for
construction

Impact of USAID funded water components on the village
systems

4. Analysis. Conclusions & R lati
a. Study Questions

The data and findings were collated and analyzed to
provide overall answers to the following five questions
which were specified in the AID Scope of Work :

1. To what extent are village water systems satisfying
local needs for water? Is the quality of water
supplied adequate? Is service reliable? Is water

" available in all parts of the village? Is water quality
acceptable to consumers?

2. What has been the impact of the Local Development
Pregram on rural water supply? How can this
impact be improved and enhanced in the future?
How significant are inputs provided by the Local
Development Program to the overall village
water system? Are the components of the water
supply systems financed by the Local Development
Program currently functioning?

A-9



3. What are the most frequent causes of inadequate or
unreliable water service in the vilages? How can
system performance and reliability be further
improved? Are system components appropriately
designed? Is construction quality for program inputs
acceptable? Is equipment suitable and functioning? Is
the system correctly operated? Does routine
maintenance meet minimum acceptable levels?

4. Do village level officials have adequate technical
back-up in the development, execution and operation
of village water supply systems? What can be done
to strengthen the institutional framework within
village water supply systems operate? What
assistance do the villages receive from the

- governorate in planning and budgeting for
development of its water supply system? How and by
whom were technical designs and specifications for
water projects funded by the local development
program reviewed? How and by whom was
construction financed by the program supervised?

5. How are needs for financing capital and operations
and maintenance costs of village water systems
currently met? How can the financial vitality of
these systems be improved? From what sources have
systemn capital costs been met? What user fees are
charged? What additional contributions are provided
by local consumers? How are locally~collected
revenues used?

On the basis of the answers to the above questions,
general conclusions were arrived at regarding the
current status of village water and wastewater
systems, and the extent to which the local
development program approach is addressing important
problems.
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5. Revi

The findings and Proposed recommendations were
presented in a two day workshop to appropriate officials
and technicians from the six governments sampled ( at
governorate, markaz and village level )Jand from key
officials from ORDEV, NOPWASD, Ministry of Health,
Ministry of Finance, Ministry of Social Affairs, as well
as USAID and Chemonics, in order to ascertain local
reaction as to their practicality and relevance. The
results of these workshops were incorporated into
the final report on * Assessment of Village Water
Systemns " and the ° Guidelines for Implementation of
Village Water Projects *.

V. PROJECT SCHEDULE

The project took place over a period of about four months.
The starting date for the project was 1 Nuvember 1987
and the final reports were submitted on 10 March 1988,
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APPENDIX B

SUMMARIES OF VILLAGE
WATER ASSESSMENT REPORTS
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Governorates, Markaz and Villages Included in Assessment

governorate Markag

Damietta

Fayoum

Gharbiya

Menoufia

Qena

Fariskour

Senouris

(Itsa) (1)

Mahala
El Koubra

Zifta
Badrashin

El Saf

Ashmoun
Qouesna

El Bagour

(Qift)(1)
Esna

Yillage

El Rahamna
Sharbas
Dahra

El Ghonimiya

Fidimin

Minshat Bani Etman
Sanhour

El Gharaq(z)

Bashbish(?)

El Matamadiya
Shoubra Babel
Nahtai
Sandebast
Shoubra Malas
Tafahna El Azab

Saqara
Maraziq
Om Khenan
El Qababat
Atfih

Sol

El Borombol

Grais

Talia

Samadoun
8houbra Bakhoum
Ibnahs

Om Khenan
Istanha

Bahnai

Kafr El Khadra
Mit Afif

El Barahma(3)
Kiman El Mataana
Asfoun

El Shaghab

(1) Not included in the survey
(2) Included a DSF-Funded corapact water treatment plant

(3) Included a UNICEF water system
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UILLAGE Rahamna

MARKAZ Feriskour

6OUVEANORRTE Damietta

DRATE

1 Dec 1987 Scale: 1:1,000,000

SUMMARY

Rahamna and its single satellite of Abu Graida have a total population
of 14,700. The villagers are engaged in agriculture, fishing, and in the
processing of cheese.

There is no ground water, and all drinking water in Damietta comes
from the governorate surface water network.

The water system of Damietta is now the responsibility of a newly
formed water company. So far, this has resulted in higher tariffs and
delayed repairs.

Villagers and local officlals are very angry about the water and
wastewater situation in general, and the performance of the company
in particular.

Rahamna is the seventh of nine villages served by the main line, and
hence receives very little water three times a week at most. An
estimated 768 of the villagers are served directly through house
connections. Most householders have installed electric pumps directly
on the lines to pump water into rooftop storage tanks. In the satellite
village, people purchase their water from water vendors.

The combination of a very nld network with the vacuurn caused by
the lack of water delivery and the illegal private pumps creates a
serious potential for, polluted drinking water.

Wastewater and excreta disposal are a major problem, with many
village streets mired in raw sewage from overflowing septic vaults.

BVS funds have been used toward installing a modern system of piped
sewage. Two sewer lines have been installed and a pump station
constructed. Future phases will install the pumps and construct a
sewage treatment facility.

To date the BVS funds have contributed little to improving the water
or wastewater situation in Rahamna. The proposed sewerage system,
when completed at a cost of over LE 700,000, should improve the
wastewater situation for 25% of the village.
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Village SHAARBAS
Moarkez FARISKOUR

Governorate DAMIETTR

Date

2 Dec 1987 Scale: 1:1,000,000

SUMMARY

Sharabas is a prosperous and attractive village on the banks of the
Damietta branch of the Nile. Sharabas and its two main satellites have
a total population of 29,300. There are in addition two smaller satellites
and 15 settlements. The villagers are engaged in agriculture, cattle
raising, cheese-making, and furniture production. One third of the
men are reported to be working abroad.

There {s no ground water, and ail drinking water in Damietta comes
from the governorate surface water network. The village of Sharabas,
until now served from the network, is switching to a system served
by a water purification plant drawing from the Nile.

The water system of Damietta is now the responsibility of a newly

.formed water company which is responsible for erecting the new

water purification plant at Sharabas. An estimater 76% of the
population is served by house connections. However, Water company
records indicate a lesser percentage.

Wastewater and excreta disposal are a major problem which !f. being
dealt with through the construction of a large system of piped sewage
serving Sharabas and seven other villages.

In Sharabas main village and one satellite, piped sewage networks and
pumping stations serving over 50% of the residents have been installed
with BVS funding. The wastewater treatment facility serving
Sharabas and seven other villages is scheduled for construction with
major funding from BVS and a loan from the French governmen:.

The BVS cortributions are major components of the water and
wastewater system of this village. BVS funds have enabled Sharabas
largely to complete its network of piped water in the main village and
two larger satellites. BVS funding is also providing a system of piped
sewage disposal and treatment to serve Sharabas and one satellite.

The BVS contribution of LE 1,172,186 (ORDEV Records) is equal to 58% of
the total investment of LE 2.02 million in water and wastewater. The
BVS contribution to water and wastewater amounts to LE 40 per
capita.



DILLAGE Dahrah
MARKAZ Fariskour
GOUERNORRTE Damietta

DATE 2 Dec 1987

Scale: 1:1,000, 000

SUMMBARY

® Dahrah and its two satellites have a total population of 6,800. The
villagers are engaged in agriculture, cattle raising, and the processing of
cheese,

® There is no ground water, and all drinking water in Damietta comes
from the governorate surface water network,

® The water system of Damietta is now the responsibility of a newly
formed water company. So far, this has resulted in higher tariffs, and
delayed repairs.

® Villagers and local officials are angry about the water and wastewater
situation in general, and the perfermance of the company in particular.

® Dahrah is the fifth of ten villages served by the main line, and hence
receives very little water three times a week. Many householders have
installed electric pumps directly on the lines to pump water into rooftop
storage tanks. About 72% of the villagers are directly served by house
connections according to the water company records.

® The combination of a very old network with the vacuum caused by the
lack of water delivery and the illegal private pumps creates a serious
potential for polluted drinking water.

® Wastewater and excreta disposal are a major problem.

¢ Dahrah received LE 90,000 from BVS funds which it used to cover an
agricultural canal that ran through the village. It is planned for Dahrah
to contribute LE 200,000 toward replacing 3,000 meters of the main line
serving the ten villages. This latter investment will amount to LE 29 per
capita.

® To date the USAID funds have contributed nothing to improving the
water or wastewater situation in Dahrah, although the covering of the
canal probably has improved the sanitary conditions in that part of the
village.



Village 6HONAMIYA
Markaz FARISKOUR

Governorate DAMIETIA

6 Dec 1987 Scale: 1:1,000,000

SUMMARY

Ghonamiya, its one satellite, and many small settlements have a total
population of 11,700. The villagers are engaged in agriculture, cattle
raising, the processing of cheese and other “cottage industries.*

All drinking water in Damietta comes from the governorate surface
water network. Ghonamiya is served by the main line from Bosat
station, and receives very little water three times a week under very
low pressure. 82% of the population have house connections. Many
houses virtually never receive water and villagers make extensive use
of the public faucets.

The combination of a very old network with the vacuum caused by
the lack of water delivery and the illegal private pumps creates a
serious potential for polluted drinking water.

The water system of Damietta is now the responsibility of a newly
formed water company. So far, this has resulted in higher tariffs and
delayed repairs. Villagers and local officials are angry about the water
situation in general, and the performance of the company.

The village is mired in mud and sewage. In some parts of the villages,
raw sewage runs from the houses to the canal in open cement drains
in the streets.

Under BVS, a piped sewage network and pumping station have been
installed but not yet functioning. The wastewater treatment facility
serving Ghonamiya and seven other villages 1is scheduled for
construction with major funding from BVS and a loan from the French
government. The piped sewage system when completed should provide
a major and desperately needed improvement in the sanitary
conditions of Ghonamiya.

BVS funds have paid for the replacement of almost half of the village
water network.

The BVS water and wastewater components costing LE 401,900 (ORDEV
records) comprise an estimated 90% of the total investment in this
sector, and amount to a per capita investment of LE 34,
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Village FIDIMIN
Markaz SENGURIS
Governarate FRAYOUM

Dete 1 DEC 1987

Scale 1:500,000

SUMMARY

Fidimin and the two satellites have a population of 34,900
whose livelihood depends on agriculture and tourism. Fidimin
is regarded as one of the wealthijest villages in Egypt.

Piped water is supplied to Fidimin from a central water
treatment works at El Azab, which is delivering an average
of 63 Led.

There are critical shortages of water but consumers with roof
storage appear to receive an adequate supply. It is estimated
478 of the population are connected and the number of
connections has increased by 3358 in seven years.

The village has virtually no capability to repair bursts. All
administration, operations and repairs are performed by the
Water Utility of the Governorate.

Sullage is disposed by a piped system installed using BVS
funds. Excreta is disposed into vaults is emptied by buckets
or a limited vacuum tanker service.

The amount of revenue collected is LE 15,888 p.a.

No BVS funds were spent on water projects by this village.
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Viliage MINSHRT BANI ETMAN
Markaz SENOURIS
Governorate FRYOUM

Dote 2,607 Dec 1987

®OM augmiy,
\ fCoram;"

wINSNAT.

Scale 1:500,000

SUMMARY

Minshat Bani Etman has two satellites and includes 56
ezbahs. The total Population is 29,300. The principal economy
is agriculture.

Minshat Bani Etman is supplied from a central water
treatment works at Azab, which produces water for most of
Fayoum.

There is a critical shortage of water in the village and only
17% of the People are connected to the system. The number
of connections has increased ten-ioid over the past seven
years. Some ezbahs are not connected to the piped system.

The village " has virtually no capability to repair pipeline
breaks. Al administration, operations and repairs are
performed by the Governorate's water utility.

Disposal of human excreta and sullage is sub-standard and
unsanitary. Many houses have no toilets.

The annual revenue collected is about LE 4,500 p.a. Some
meters in the village recorded between 25 to 100 m3 per
year, equivalent to 15 to 55 lpcd.
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Village SANHOUR
Markez SENOURIS
Govemnorate FAYOUM

Dats 6 DEC 1987

Scale 1 : 500,000

SUMMARY

Sanhour and two satellites have a total population of 40,600
whose livelihood depends on agriculture, tourism, fishing and
carpet weaving.

Piped water is supplied from a central water ireatment
works at El Azab, supplemented by a compact unit
(100 m3/h) at Weleda.

There are critical water shortages and low water pressures,
particularly in the mother village. 28% of the population are
served and there has been a threefold increase in seven years
oi the number of connections installed. '

The village has no capability to maintain the compact unit
and capability only to repair minor plumbing faults. All
administration, operations and repairs are performed by the
Governorates Water Department.

Disposal of human excreta and sullage depends on the housing
standard. Some expensive houses have a water borne waste
system to cess pits, others have no toilets.

The water sales revenue collected 1986-7 is LE 5, 445.

Most of the 7% of BVS funds allocated to water projects
were spent on a mobile compact unit (Sms/h) which is now
out of service and awaiting transfer to another site. The BVS
contribution towards water supply is abcut 1 LE per person.




Village EL 6HARAQ

Markaz ITSA
Governorate FAYOUM "'-‘(*,‘-‘.‘,j"‘;)/
Date 7 DEC 1907 —

Scale 1:500,000
SUMMARY

El Gharaq and two satellites have a total population of
35,200 whose livelihood depends mainly on agriculture.

Most of the piped water is supplied from a Graver (100m3/h)
compact treatment unit. A small quantity comes from the
central water treatment plant at El Azab.

The quantity of water supplied is inadequate for basic needs.
Critical shortages are due to power failures and burst
mains. Only 178 of the population are connected; yet
the number of connections has increased threefold in seven

years.

The Governorate Water Utility is responsibie for all
administration, operations and repairs of the water supply
System except minor plumbing repairs performed by the
village unit.

Human excreta is disposed in vaults emptied by either one
vacuum tanker or manually by bucket. Sullage is usually
disposed on unpaved streets or in canals.

The water sales revenue collectéd in 1986-87 was LE 1,941
representing only 64 hours operation of the Graver unit.

The USAID funding to this village, is equivalent to LE 20
per person. 42% of the BVS funds are allocated to water
pipelines which have not improved the supply to the village.
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Village BASHBISH
Markaz EL MAHALA EL KouBARA

Governorate EL GHARBIYA

Date

13 DEC 1987

Scale 1: 500, 000

SUMMARY

Bashbish and four satellites have a total population of
33,900 whose livelihood depends on agriculture.

Most of the piped water s supplied from a Graver
(200 m3/h) compact treatment unit. A small additional
quantity each day is received from Kafr El Sheik.

The water quantity supplied is generally inadequate for needs
and losses are high. Power failure and burst pipes are the
causes of frequent interruptions, forcing villagers to use
polluted canal water. The supply from the Graver unit js
chlorinated. About 36% of the population are directly
connected to the piped water system.

The VEC operate the compact unit and repair burst pipes.
They also collect water revenues.

Human excreta is generally disposed in manually emptied
vaults. One satellite has a pipe sullage system, but villagers
at the others throw sullage onto unpaved streets or into
canals.

The water sales revenue collected in five months of 1987-88
is LE 5000, 30% more than 1986-87.

The US funding contribution to this village, including the
Graver unit, is equivalent to LE 27/head person. The impact
of this expenditure is modest.




Village MOUTAMAZIYRA
Morkaz EL MAHALA EL KOUBRA

Governorate EL GHARBIYA

14 DEC 1987

Scale 1:500,000

SUMMARY

Moutamadiva and seven satellites have a tota] population of
52,400 whose livelihood depends on agriculture. Of interest,
this village has a youth training centre.

Ground water from deep wells in another village is the source
of piped water supply. Moutamadiya has a local booster
but no storage.

piped supply. About 13% of the population are connected to
the piped system. The village has capability to repair burst
mains, but has very limited resources for pump or motor
maintenance.

There is no piped wastewater disposal system. Vaults are
emptied by a single vacuum trailer, or manually. Sullage is
disposed of on the unpaved streets or in canals.

The water sales revenue collected was LE 12,364 in
1986-87 and LE 3873 for the first 5 months of 1987-88.

The BVS contribution to this village is nearly LE 4 per person
and represents 100% of the total allocation. The BVS
investment has provided a supply where virtually none
previously existed.




Viltage SHOUBAR BABEL
Markaz El MAHALA EL KOUBRA

Governorate El GHARBIYA

Date

16 DEC 1987

Scale 1: 500,000

SUMMRRY

Shoubra Babel is a prosperous village with thiee satellites,
and a total population of 33,100 whose livelihood depends on
agriculture.

Three independent deep well schemes supply the village.

Power failures, breakdowns and burst mains lead to
consumers suffering frequent interruptions, and water
shortages. About 40% of the Population are directly connected
to the piped water system.

The village staff maintain pumps but their capability is
limited. Also burst mains are repaired by the village staff.

There is no piped wastewater disposal system. Vaults are
emptied by vacuum tankers or manually. Sullage is disposed
on unpaved streets or into canals.

The water sales revenue collection was LE 7479 iIn the 5
months of 1986-87.

The BVS contribution to this village is nearly LE 6.00 per
person and represents 90% of the total allocation. In addition
BAB Il investment accounts for a further LE 5 per head.
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Village NRHTRI
Markaz 2IFTA

Governorate El GHARBIYA

Date

JAN 1980

Scale 1:500,000

SUMMARY

Nahtai and its ten satellites have a population of 36,700. The
economy is mainly agriculture.

There are three existing independent water systems serving
the entire village, and the satellite of another village.

About 17% of the total Population are connected to the public
system and there are sixteen public standpipes.

The VEC have limited resources to operate the water system,
and arz supposed to be self-sufficient regarding repairs and
maintenance.

There is no Sewerage system. Typically toilet waste is
deposited in vaults which are emptied manually or by
vacuurn tanker.

Revenues collected from water sales in 1986 ~ 87 is LE 5235

86% of the total BVS funds have been allocated to water
projects and USAID funded Projects account for most of the
recent water system extensions. The total USAID investment
is equivalent to nearly LE 9 per person and the village
officials estimate villagers contributed 33% towards pipe laying
costs.




Village SANDEBAST
Markaz 2IFTA
Governorate EL GHARBIYRA

Date

10 JAN 88

Scale 1:500,000

SUMMARY

Sandebast and its two satellites have a total population of
26,800. The economy is based mainly on industry and
commerce.

There are two independent deep well water systems supplying
the mother village and the two satellites.

About 44% of the Population are connected to the public
system and there are 12 public standpipes. One or two
ezbah have no mains supply.

The VEC unit have limited resources to maintain and operate
the pumps and distribution system.

Human excreta is typically disposed in vaults and sullage
thrown on to the streets or in canals. The water table is
high in this area, causing damage to some buildings.

The revenue collected in 1986 - 87 was LE 11, 200.

USAID funded projects are the principal component of the
recent extensions. These projects have lead to the number of
connections increasing from 773 to 2047 between 1982-87.

68% of the BVS funds have been invested in water projects
and the total USAID investment is equivalent to LE 5 per
person.



Village SHOUBRA MALAS
Markaz Z2IFTR

Governorate EL GHARBIYR

11 JAN 88

Scale 1: 500,000

SUMMARY

Shoubra Malas and its four satellites have a tota] population
of 31,500. The economy s Principally the manufacture
of jute and the production of vegetable oil.

There are three independent water systems supplying the
whole village. One serving the mother village and the other
two each serving two satellites

Revenue collected from water sales in 1986~87 was LE 5426,

98% of the BVS funds were allocated to water Projects and
the funds have also been we]] utilized by enterprising
village leaders. USAID funds amount to an equivalent of LE
8.4 per person,




Dillage TRFAHNA EL A2AB
Moarkoaz ZIFTR

Governcrate El GHARBIYA

13 JAN 1987

Scale 1:500,000

SUMMARY

Tafahna El Azab and its four satellites have a total population
of 25,200. The economy is mainly citrus fruit farming with
carpet weaving and rope making providing some employment.

There are three existing water supply systems, but one is
semi-retired because the high mineral content of the well
water is unacceptable to the consumers.

About 24% of the population are connected to the public
supply and there are seven public standpipes. The system has
no spare capacity to supply new consumers.

The VEC unit operate the water pumps and repair pipe
breaks.

Human excreta is typically disposed in vaults and sullage
thrown onto the streets. A high water table is said to cause
structural failure of buildings.

Revenue collected from water sales in 1986-87 was LE 7,112.

Only 9% of the BVS funds were allocated to water projects
and USAID funds amount to less than LE 1.00 per person.

\
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Village SAQARA

Markaz BADRASHIN
Governorate 612A
Date 13 DEC 1987
' Scale: 1: 1,000,000
SUMMRRY ,

° Saqara and its single satellite of Abou Sir have a population of 34,800
who are mostly engaged in commercial agriculture, with a heavy
supplemental emphasis on trade and tourism.

° The principal source of piped water supply is from deep wells,
producing water of acceptable quality. The pumping capacity of the
piped water system is excessive and the storage capacity is grossly
insufficient. Water service is quite reliable with few interruptions
reported by either operators or villagers. At least 25% of the villagers
are served by direct house connections.

° There are less than 6 public standpipes in the villages to serve the
portion of the population without house connections. Handpumps on
shallow wells provide a ready alternate source of water. Most people
still prefer to use the canal water for washing clothes and dishes.

° There is no piped wastewater coilection system, and septage from
household vaults is discharged untieated to a reportedly distant
agricultural drain. There is insufficient local capacity for the pumping
out of private septic vaults.

° The service charge for water is only 25 pt per house per month which
vields an annual revenue of LE 2,300 which is remitted to the central
governiment. The village council collects LE 10-LE 20 from each house
which is put in the Village Development Fund to cover village expenses
in the upkeep of the water system.

° The USAID funds had a significant impact on the water system of
Saqara. The BVS-funded components comprise about one-third of the
total pipe network and two-thirds of the recently constructed
network. However Saqara has received a considerable investment in
water from the GOE budget (reportedly over LE 400,000).

° Saqara spent LE 187,000 of its BVS funds on water projects. This
represents a capital investment of LE §.37 per person.



Village MAAAZ21Q

Markaz BADAASHIN
Governorate 6IZR
Date 14 DEC 1907
Scale: 1: 1,000,000
SUMMARY

Maraziq and its 4 satellites have a population of 41,600 who are mostly

~ engaged in commercial agriculture, especially date palms.

The principal source of piped water supply is from deep wells. The
source serving most of the main village produces water of
unacceptable quality, being high in salt content. The pumping capacity
of the piped water system is excessive and the storage capacity is
grossly insufficient, Water service is quite reliable with few
interruptions reported by either operators or villagers. 30% of the
villagers are directly served by house connections.

Although there were 14 Pubic standpipes in the villages, nearly all are
now closed; the population without house connections uses water from
neighbors and shallow wells,

There is no piped wastewater collection system, and septage from
household vaults js discharged untreated to a2 reportedly distant
agricultural drain. There is insufficient local capacity for the pumping
out of private septic vauits.

Handpumps on shallow wells provide a ready alternate source of
water. Most people still prefer to use the canal water for washing
clothes and dishes.

The service charge for water js only 25 pt per house per month which
yields an annual revenue of LE 6,000 which is remitted to the central

The USAID funds had a significant impact on the water systemn of
Maraziq. The BVS-funded components ccmprise over 80% of the total
Pipe network and house connections, plus one wel] and other items.

Maraziq spent LE 193,600 of its BVS and LD i] funds on water projects.
This represents a capital investment of LE 4.¢5 per person.




Village OM KHENAN

Markaz BADRASHIN
Governcrate 612R
Dote 13 DEC 1987
Scale: 1: 1,000,000
SUMMARY

Om Khenan and its single satellite of Shaikh Othman have a population
of 18,954. The village is essentially a suburban village in the shadow of
the town of Al Hawamadiya, on the outskirts of Cairo.

The principal source of piped water supply is from deep wells,
producing water of acceptable quality., The storage capacity s
insufficient. Water service is quite reliable with few interruptions
reported by either operators or villagers.

House connections have doubled durii.g the past seven years to the
point that at least 78% of the houses are directly connected. There are
no longer any public standpipes.

There is no piped wastewater collection cystem. The village pumping
truck ramps out the houses for a modest fee, and contributes an
estimated "profit* from this operation to the Village Development Fund.

Om Khenan has set up a successful solution to the problem of sullage
disposal using 10 public sullage vaults which are pumped out daily.

The USAID funds had a significant although not an overwhelming
impact on the water system of Om Khenan since the village has been
successful in mobilizing resources from other sources as well. The
BVS-funded components comprise over one-third of the total nipe
network, ore of its four functioning wells and submersible pumps.
The BVS funds also allowed the successful solution of the village's
sullage disposal problem.

O Khenan spent LE 103,000 of its BVS funds on water projects. This
represents a capital investment of LE %.43 per person.



Village EL QRBABAT

Markaz EL SAF
Governorate 612R
Date 20 DEC 1907
Scale: 1: 1,000,000
SUMMARY

El Qababat and its 5 satelliies of have a population of 66,700. El Qababat
is a wealthy agricultural village on the edge of the desert. Its people
are very actively involved in many private commercial activities
involving iand reclamation, egg production, and brick making.

The principal source of piped water supply is trom deep wells,
producing water of acceptable quality. The storage capacity is
insufficient. Water service is quite reliable with few interruptions
reported by either operators or villagers. However the system
functions only eight hours per day. 34% of the villagers are served by
house connections.

There is no piped wastewater collection systemn. However the Markaz
pump trucks provide adequate service. The contents are disposed at
the land reclamation project.

The USAID funds had a significant impact on the water systern of El
Qababat despite the fact that the village mobilized substantial capital
investments from the GOE budget and through local contributions. The
AID funds of LE 413,000 represent slightly over 70% of the recent
investment in the water systern.

The BVS-funded components comprise almost half of the total pipe
network, plus one new well, submersible pumps, and other
components.

The USAID-funded investment in the water systein represents a per
capita investment of LE 6.19.
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Village RTFIN

Markaz EL SAF
Governorate 612R
Date 23 DEC 1987
Scale: 1: 1,000,000
SUMMARY

° Atfih is a medium sized village (population 26,200) of middle Egypt
consisting of the main village and 4 satellites. It is an agricuitural
village with a specialty in sugar cane (1,500 feddans) plus substantial
fields of organges and grapes. Villagers are also involved in
agricultural commerce regarding sugar cane; and there are a number
of carpet weaving (kelim) operations. This village is scheduled to
become a Markaz town.

° The principal source of piped water supply is from deep wells,
producing water of acceptable quality. The pumping capacity at the
Atfih station is excessive, and the storage capacity is insufficient.
Water service is quite reliable with few interruptions reported by
either operators or villagers. 29% of the villagers are directly served
with piped water through house connections.

* There {s no piped wastewater collection system. Residents dispose of
sullage in the streets, canals, or agricultural land.

* Many residents have pit latrines rather than septic vzults. These are
a problem in that they must be dug out by hand once or twice a yeas
at a reported cost of LE 100 per operation.

° The USAID funds had a significant impact on the water system of
Atfih, providing approximately 17 km of its piped network. This is
estimated to be well over half of the total.

° The AID funds of LE 215,200 represent over 80% of the reported recent
investment. The USAID-funded investment in the water systzm
represents a per capita investment of LE 7.63.



Village soL

Markaz EL SAF
Governorate GiZA
Pate 21 DEC 1987
Scale: 1: 1,000,000
SUMMARY

° Sol and its 3 satellites of have a population of 32,100. It is a fairjy
large agricultural village specializing in fruits and date palms. They
also have a date processing industry—dried dates and containers made
from palm fronds. There are many egg-producing, cattle raising, and
chicken producing operations. The village also has a minor auto repair
industry serving the surrounding area.

* The principal source of piped water supply is from deep wells,
producing water of acceptable quality. The storage capacity is
insufficient. Water service is quite reliablc with few interruptions
reported by either operators or villagers. The piped system directly
serves 41X of the villagers through house connections.

° The purnping capacity at the Sol station is many times that needed for
the village. The reason for this is that the station had once been
Planned to serve additional villages, but these plans were abandonned.

° There is no piped wastewater collection system. Residents dispose of
sullage in the streets, canals, or agricultural land.

e Most residents have pit latrines rather than septic vaults. These are a
Problem in that they must be dug out by hand once or twice a year at
a cost of LE 60 per operation. .

° The USAID funds had a significant impact on the water system of Sol,
providing 23 km of its piped network, which comprises about
two-thirds of the total network.

° The AID funds of LE 294,481 represent 90% of the reported recent
investment.

* The USAID funds represents a per capita investment of LE 9.17 in the
water system.
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Village BOROMBOL A .
I efwasta
Markaz EL SAF
Governorate GiZR
Date 29 DEC 1987
Scale 1 : 1,500,000
SUMMGRY

° Borombol and its {:irce satellites have a population of 31,800. Most
villagers work in agriculture, however many reportedly work in
construction trades with frequent stays of over five days a week in
other parts of the country.

° The princ’_ \l source of piped water supply is from deep wells,
producing water of unacceptable quality. The storage capacity is
insufficient. Water service is relatively reliable with few inter-
ruptions reported by either aperators or villagers. However the station
operates for only six to eight hours per day. The piped system serves
20% of the population through house connections.

° There is no piped wastewater collection system. Residents dispose of
sullage in the streets, canals, or agricultural land.

° Most residents have pit latrines or septic vaults. The contents of these
are pumped out and disposed in the nearby desert.

° The USAID funds have provided an important but not major share of
the currently operating vrater facilities of Borombol, pro- viding 9 km
of its 21 km piped network, and one of its six operating pumps
motors/engines.

° The USAID funds of LE 165,500 represent 65% of the reported recent
investment.

° The USAID-funded investment in the water system represents a per
capita investment of LE 5.18.



Village aoAoMaoL

Markaz EL SAF Vﬂm
Governorate 6i2A Q
)

29 DEC 1987

Scale ! : 1,500,000

SUMMARY

Borombol and its three satellites have a population of 31,800. Most
villagers work in agriculture, however many reportedly work in
construction trades with frequent stays of over five days a week in
other parts of the country.

The principal source of piped water supply is from deep wells,
producing water of unacceptable quality. The storage capacity is
insufficient. Water service is relatively reliable with few inter-
ruptions reported by either operators or villagers. however the station
operates for only six to eight hours per day. The piped system serves
20% of the population through house connections.

There is no piped wastewater collection system. Residents dispose of
sullage in the streets, canals, or agricultural land.

Most residents have pit latrines or septic vaults. The contents of these
are pumped out and disposed in the nearby desert.

The USAID funds have provided an important but not major share of
the currently operating water facilities of Borombol, pro- viding 9 kra
of its 21 Km piped network, and one of its six operating :amps
motors/engines.

The USAID funds of LE 165,500 represent 65% of the reported recent
investment.

The USAlID-funded investment in the water system represents a per
capita investment of LE 5.18.
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Village 6RAIS
Markaz ASHMOUN

Govemorate MENOUFIR

22 NOU 1987

Scale 1: 1,000,000

SUMMARY

Grais and its 3 satellites have a population of 29,800 (1986 census) who
are mostly engaged in agriculture.

The principal source of piped water supply is from deep welis which
provide water of adequate quality except for relatively high levels of
iron and manganese. The pumping capacity of the piped water system
exceeds the village's needs. Storage is inadequate and there are not
nearly enough public faucets to meet the needs of those not directly
connected to the system. Only 15% are directly served by house
connections.

Power outages and equipment breakdowns, coupled with the extremely
limited amount of storage, cause unacceptably frequent and long
periods without water.

There is no piped wastewater collection system and septage from
household vaults is discharged untreated to local agricultural canals,
Collection from wvaults is unsatisfactory.

The amount of revenue collected from water customers barely covers
the cost of meter installation, reading, and revenue collection, and the
entire amount is sent to the central government.

The villagers' principal complaint is the length of periods without
water supply. Handpumps on shallow wells provide an alternate
source of water, but some of this water is bacterially contaminated.

Grais spent 80% cof its BVS funds on wvater projects, which account for
about two-thirds of the current systemn facilities.

Total BVS and LD II funds spent on water (LE 156,000) represents a
capital investment of only LE 5.24 per person.



Village TALIA
Markaz ASHMOUN

Governorate MENOUFIRA

date

23 NOU 1987

Scale: 1: 1,000,000

SUMMARY

Talla and its 6 satellites have a population of 55,244 who are
mostly engaged in agriculture.

The principal source of water is from deep wells with water of
adequate quality except for high levels of fron and manganese
Storage is marginally adequate for the population served. 25%
of the villagers are directly served with house connections.
Consumers without house connections are not served by public
faucets. These people rely on shallow handpumps, canals, or
water from their neighbors who are connected.

There is no piped wastewater system and collection of septage
from house tanks is inadequate. Septage is discharged into local
canals.

Revenue generated by monthly user charges is a significant
proportion of operating costs. It is sent to the central
government.

Beneficiaries are largely satisfied with water service and
quality. Those without connections complain of the shutting
down of the public faucets.

Talia spent 90% of its BVS funds on water projects. This
accounts for half of the current system facilities and 90% of
recent capital investments in water.

. .
The total BVS and LD Il funds spent on water to date amount
to LE 361,304, which represents only LE 6.49 per person in
Talia.

W



Uillage SAMADOUN

Markaz ASHMOUN
Governorate MENOUF IR
Date 25 NOV 1987
Scale: 1: 1,000,000
SUMMARY

° Samadoun and its 2 satellites have a population of 34,200 who
are mostly engaged in agriculture.

* The principal source of piped water supply is from deep wells
which provide water of adequate quality except for relatively
high levels of iron and manganese. The pumping capacity of
the piped water system is excessive. There are not nearly
enough public standpipes to meet the needs of the 81% of the
population not directly connected to the svstem.

° Water service is quite reliable with few interruptions reported
by either operators or villagers.

° There {s no piped wastewater collection system and septage
from household vaults is discharged untreated to local
agricultural canals. Collectton from vaults is unsatisfactory.

° The amount of revenue collected from water customers barely
covers the cost of meter instaliation, reading, and revenue
collection, and the entire amount is sent to the central
government.

° Handpumps on shallow wells provide a ready alternate source
of water. Most people still prefer to use the cana! water for
washing clothes and dishes.

® The BVS-funded components comprise about 50% of the total
investment in the village water system during the past
dacade. AID-funded components are central to the system,
and comprise half of the current pumps and pipe network.

* The USAID portion of the water capital investment of LE
146,000 represents only LE 4.26 per person.



Villege SHOUBRA BRAKHOUM

Markaz Qouesna
Governorate MENOUFIA
Rote 22 NOU 1987 ;
Scale 1:500,000
SUMMARY

Shoubra Bakhoum and its satellities have a population of
about 17,500 whose livelihood depends on agriculture.

About 26 percent of the total population is connected to
the piped water system Pump capacity appears to exceed
needs by a considerable amount but storage is grossly
inadequate, both in terms of low height and small capacity.

. There is no pump or motor maintenance or repair capability

within the village. Water pipe breaks are repaired by village
unit staff.

There is no piped wastewater system. Sullage is thrown on to
streets or into canals and excreta is disposed in vaults. Three
private tankers are available for emptying the vaults.

The total annual revenue collected from 1986-87 water sales
was only LE 5,017.

Water users are generally satisfied with the service but
think more valves would minimise the number of consumers
affected by pipeline breaks.

Shoubra Bakhoum spent 20% of its allocated BVS funds or
water projects.

The USAID expenditure on water projects represents slightly
more than LE 2.00 per person in the village.

W)



Uillage IBNANKS
Markaz QOUESNA
Governorate MENOUFIA
Date 23 NOV 1987
Scale 1:500,000
SUMMARY

Ibnahs and its six satellities have a total population of 45,800
whose livelihood is mainly agriculture.

There are four independent water supply systems serving
Ibnahs, and two satellites of a separate village. Pressures for
all four systems are low and interruptions frequent, sometimes
lasting 24 hours. Total storage for the four systems is 160 mS.

An estimated 57® of the total village population have piped
water connections.

The village has no workshop; a motortike for transport and
only a few basic handtools. With only one vehicle to serve ten
villages, the Markaz has difficulty supplying fuel to the pump
station.

There is no piped wastewater system; houses have individual
vaults for excreta disposal. Sullage is thrown on unpaved
streets or into canals.

Revenues over a five year period average only LE 2,400 per
year.

638 of the total BVS investment was spent on water
projects in this wvillage. The total USAID investment is
equivalent to less than LE 4 per villager.




Village OM KHENAN

Markaz QOUESNR " /A
A\
Governorate MENOUFIR , p.W/
Z(a
Date 25 NOU 1987 oA
Scale 1: 500,000
SUMMARY

Om Khenan and its nine satellites have a population of 36,700
whose livelihood depends on agriculture

Three interconnected pump stations serve about 458 of the
total population who have connections. Pressures are very low
and the supply is frequently interrupted. Storage capacity is
only 25 m*” for the entire village.

The village has a small but very orderly workshop used for
maintaining small motors and minor repairs to larger units.
Only limited tools and Spares are available to the mechanics.
The village unit has no transport and it is difficulty for the
Markaz to supply fuel to ten villages with only one vehicle.

There is no piped wastewater system, houses have individual
vaults for excreta disposal. Sullage is thrown on the unpaved
streets or into canals.

The average revenues over 7 years collected for water sales
amount to LE 1,150 per year.

28% of the total BVS expenditure has been spent on water
projects. The total USAID investment represents less than LE 2
per villager.

W



Village ISTANHA

Markaz 8RGOUR
Governorate MENOUFIR
Date J JAN 1988
Scale: 1:1,000,000
SUMMARY

° Istanha and its 4 satellites have a total population of 27,900, who are
largely engaged in agriculture,

¢ The principal source of piped water supply is from deep wells which
provide water of adequate quality from two of the three stations. The
storage capacity is insufficient. 18% of the villagers have house
connections.

° The water service is quite reliable in the main village, with
interruptions in service occuring once every week or ten days, and
these being repaired the same day. In certain other areas of the
village, service interruption is as common as water delivery, due to
frequent bursts in the mains.

° There is no piped wastewater collection system and septage from
household vaults is discharged untreated to local agricultural canals.
Collection from vaults is unsatisfactory. '

° Sullage disposal is a serious problem and causes pollution in the center
of the village where it is disposed in a small canal. To address this the
village sends around a tractor and tank to pick up sullage. Some
houses havs sullage storage on the roof which they empty into the
village tractor/tank.

° Handpumps on shallow wells provide a ready alternate source of
water. Most people still prefer to use the canal water for washing
clothes and dishes.

° The BVS project has had a significant impact upon the water system of
Istanha. The BVS Project has provided almost half of the current pipe
network and house connections, one out of the three wells, half the
pump engines and motors, plus various other components,

° Istanha spent 86% of its BVS allocation on water projects. The USAID
contributicn amounts to LE 5.07 per capita.



Markaz BAGOUR
Governorate MENOUFIA
Date 6 & 10 JAN 1988
Scale: 1:1,000,000
SUMMRRY

° Bahnay and its three satellitcs have a total population of 17,600, who
are lcrgely er.gaged in agriculture,

° The principal source of Piped water supply is from deep wells which
provid~s water of adequate quality. The water service is interrupted at
least once every week due to burst pipes. Repairs take between t and
2 days. 29% of the villagers are directly serwved by house connuctions.

° The village has invested in two public sullage vaults, but do not have
adequate phmping capacity to keep them operational. The village also
organizes daily pick up of sullage around the village with a
tractor-pulled tank.

° Handpumps on shallow wells Provide a ready alternatg source of
water. Most people still prefer to use the canal water for washing
clothes and dishes.

° The BVS project has had a significant impact upon the water system of
Bahnay. The BVS Project has provided almost one-third of the current
pipe network and house connections, three out of the five wells, half
the pump engines and motors, plus various other components,

° Bahnay spent 94% of its BVS allocation on water projects. The USAID
contribution amounts to LE 6.81 per capita.

LA



Uillage KAFARA EL KADAR .q

Markaz BAGOUA
Governorate MENOUFIR
Oate 11 JAN 1989

Scale: 1:1,000,000
SUMMARY

Kafra El Kadra ang its four satellites have a total population of 26,000,
who are largely éngaged in agriculture.

The Principal source of piped water supply is from deep wells which
pProvide water of adequate quality. 27% of the villagers are directly
served by house connections. Villagers also make use of shallow wells
with handpumps,

The water service is quite reliable, with service interruptions
occuring only once every two weeks.

Handpumps on shallow welis provide a ready alternate source of
water. Most people still prefer to use the canal water for washing
clothes and dishes.

current pipe network and house connections, one ocut of the three
wells, over half of the pump engines and motors, plus various other
components and structures,

Kafra El Kadra spent 100% of its BVS allocation on water pProjects. The
mbined tota] of BVS and LD 11 allocations Is LE 217,544, which
amounts to LE 8.35 per capita.




Village Mit Afir

Markaz BAGOUR

Governorate MENDUFIR

Date 10 JAN 1988 :
Scale: 1:1,000,000

SUMMARY

o

Mit Afif and its three satellites have a total population of 11,600, who
are largely engaged in agriculture,

The Principal source of piped water supply is from deep wells. The
storage capacity is grossly insufficient. Villagers are disatisfied with
the quality of the piped water. People rely heavily on shallow wells
and handpumps. 21% of the villagers are directly served by house
connections.

The water service is very unreliable in the main village due to the
lack of a diese] standby engine and almost nonexistant storage
Capacity.

The main village does not have an agricultural drain nearby, and
people use an agricultural feeder ditch, clogging it snd Paying frequent
fines.

The BVS project has had a significant impact upon the water system of
Mit Afif. The Bvs Project has provided half of the current pipe
network and house connections, and aj] of the presently operating
pump engines and motors, plus various other components.

Mit Afif spent LE 49,300,0r 59% of jts BVS allocation on water Projects.
This constitutes a per capita investment of L 4.24,
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Village BARAHMA

Maerkaz QIFT
Governorate QENR
Date 19 DEC 1967 L LA
Scale 1 : 500,000
SUMMARY

Barahma has no satellite villages but it includes 14 nagas or
mini-villages. Total population is 20,400. The villagers
are engaged principally in agriculture.

The village proper and some of the nagas receive water from
a treatment plant at Qift, some 3 km away. Five of the
nagas receive water from separate deep well systems funded
by UNICEF. One naga is served by a BVS funded system.

Problems with power outages ( no power on day of
visit ) and inadequate storage limit the value of the
well sources. About 22% of the people are directly connected.

There are insufficient public faucets for those not connected
to the system. This leads to extensive use of polluted canals
and shallow well hand pumps.

The BVS-funded pump set constitutes a minor portion of
water sources but BVS money paid for a significant portion of
the distribution system. Total USAID water expenditures
amount to about LE 7 per person.

The lack of coordinated planning has resulted in the
construction over the past five years of one over—sized
system which has been abandoned because of insufficient
power capacity, five small UNICEF systems and a BVS
system, when it probably would have been more rational to
extend the surface water system at Qift for the entire
villages' needs.




L NAMAMIC QIBLI o

Uillnge KIMAN EL MATAANA Apnraditespo’s .
(Pathyrith)
Markaz ESNA
Governorate QENA ,
{(Aspnynis)
einucy A

Dete 20 / 21 Dec 1987 ' ‘

Scale { : 500,000
SUMMARY

Kiman El Mataana has two satellite villages and two nagas,

or mini-villages. Total population from the 1986 census is
30,700. The principal economic base is agriculture.

The mother village of Kiman and the satellite of Ghareira
have independent water systems with deep wells as the
source of supply. The satellite of Tafneis (9,600 people) has
no piped water supply and its people use water from the
canal, a public dug well and shallow-well hand pumps, all of
which showed bacterial pollution when tested.

People say water from the Kiman well is too salty so they
use the canal or hand pumps for drinking. The Ghareira
water was acceptable to its users. The two piped systems
serve about less than 8 percent of the population and there
are only 14 public faucets to serve the others. This fact, plus
the salty water at Kiman and no public water system at
Tafneis, means the great majority of the people in the village
are drinking contaminated water.

USAID-funded components account for the entire source of
supply and one third of the distribution piping, but inefficient
use has been made of these funds. Two particular examples
are (1) the inability to use a new elevated tank because of
the mis—match between tank height and pump/motor head
capacity, and (2) the drilling of a second well within 15
meters of the Kiman well whose water is considered by the
villagers to be too salty to drink. AID's funds amount to
about LE 8 per person in the village.




B MaramMiCQIBLI o

Aphraditespolis ‘.
(Pathyritn)

Village ASFOUN
Markaz ESNA
Governorate QENA
Date 22 DEC 1987
Scale 1:500,000
SUMMARY

Asfoun is a complicated collection of some 15 widely separated
settlements, including three satellite villages, 4 resettled
villages from Abu Simbel in Aswan, and a series of somewhat
isolated nagas. Total population from the 1986 census is
45,700, mostly engaged in agriculture.

The naga of Zenika has an independent water system using a
deep well as its source. The supply is adequate but it has a
totally inadequate number of house connections (only 12) and
no public faucets. The rest of the village and its settlernents
are served from the Esna water treatment plant by two
separate pipelines. About 34% of the population is directly
connected to the piped system.

The supply from Esna is inadequate and, to make up the
deficiency, untreated and unchlorinated water from the Nile
is now pumped directly into the distribution systein for
several hours per day. This is said to be an emergency
solution until a new compact water treatment plant can be
constructed along the Nile at Asfoun. No consideration
appears to have bzen given to such preferable alternatives as
(1) expanding the Esna system or (2) looking at potential
ground water sources, particularly close to the Nile.

Components fpurchased with USAID funds have had little
positive impact in regard to providing potable water to the
people of Asfoun. The LE 152,000 in USAID funds made
available for water projects in Asfoun amounts to about
LE 3.30 per capita
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Village SHAGHAB eLazE
Markaz ESNR @ MAHANIC ovu;"?
Aphroditespolis .'._
Governorate QENR (Pathyritm) -
wiman IL nqi".n’ 3
Date 23 DEC 1987
Scale 1 : 500,000
SUMMARY

Shaghab has two satelliie villages and about eleven nagas, or
mini-villages, stretched along the east bank of the Nile
for some 13 km. The total 1986 census population is 16, 000.
The principal economic base is agriculture.

The only source of piped water for the entire village is two
deep welis located beside each other in the satellite village of
Maala, at about the mid—point of the line of the settlements.
Five of the nagas are not connected to the village water
system. The system provides direct house connections to
about 34% of the population. The remaining people are
dependent upon only 15 faucets ( an average of two per
settlement connected to the system ) or must get their
water from handpumps or the canal.

Water quality and quantity appear adequate, if the pumps
are operated long enough, and the system could probably
support more house connections and extension to the
unserved nagas. Diesel engine standby is available and seems
capable of extended operation during power failures if needed.

The existence at the Maala well site of two abandoned pump
stations ( built in 1954 and 1972 ) gives evidence of past
failures in preventive maintenance and repair capability.

The BVS funded electric motor/pump set serves as the
backbone of the water supply for this village, and BVS funds
provided 25-30% of the distribution piping. Total USAID
funding amounts to about LE 9.50 per person.
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APPENDIX C
WATER QUALITY

1. Introduction

Drinking water containing pathogenic pollution is potentially
harmful to health. It follows that the most important quality
control is the need to meet bacteriological standards.

At most villages, there are several different water sourc:s. Even
villages with piped connections use water from shallow wells or
canals during interruptions in piped supply. Also, if they dislike
piped water for washing or even drinking, they will use the
alternative sources. Villages without connections may collect water
from public standpipes or neighbors' connections, otherwise they
depend on shallow wells or canals.

Several samples from the six governorates were collected from
canals and shallow vrell hand pumps and examined bacterio-
logically by the WASH team. The results shown in Table C-1
Indicate heavy pollution of all the canal water samples. The figure
on page C-6 shows that over half of the shallow well samples were
contaminated.

2. Egyptian and WHO Standards
Table C-2 presents a comparison of Egyptian and World Health

Organization drinking water standards. In general, the WHO
standards are more restrictive.
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3. Water Quality Control in Viilages

Water quality monitoring is performed by Ministry of Health
officials, and at some water treatment plants.

Each of the Governorates visited has laboratory facilities to
analyze water samples. Two laboratories were inspected. The
equipment and facilities at both were found to be in poor state,
and the results they report must be regarded as suspect.

The health inspector at each village is required to collect
monthly samples for chemical and bacterial examination, from the
distribution system and the source works. The samples are sent tc
the governorate laboratory, Delays in delivery of a day or more are
sald to be common. The results are not returned to the village
until at least a month after samples are collected, which is too late
to take effective action if analyses show failure to meet standards.

The results are usually reported to the village only if there is a
problem. Many of the reports make statements such as
"unacceptable - high manganese” without giving suggestions on
how the operators are to correct deficiencies.

4. Analyses Conducted During the Assessment

4.1. Bacteriological Results. About 55 water samples were
analyzed for coliform bacteria by means of the Millipore
Filtration technique. The results of these analyses are
presented in the attached figure on page C-5. Exclusive of
canal waters, the analysis showed that 52% of the results
exceed WHO guideline maximums, but only 20% exceeded
the Egyptian standards, which allow up to 5 coliforms/100
ml for well waters.
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4.2. Nitrates. The only other health related constituent

4.3.

sampled was for nitrates. None of the 35 samples exceeded
either the WHO or the Egyptian standards.

Other Constituents. While not directly health related, some
constituents of water can be sufficiently high to drive
people to use water which is not safe. Unacceptably high
levels of iron, manganese, hardness, and total dissolved
solids will adversely affect the taste of water or its
suitability for washing. The proportion of the 35 samples
analyzed which exceeded allowable limits. for these
constituents were as follows:

Constituent Egyptian Stds WHOQ Quidelines
Iron 14 % U
Manganese 13 % 49 %
Hardr.ess 11% 11 %
TDS 3% 20 %

In some villages, consumers complained of the water's
‘saltiness" even when the TDS levels were within the WHO
guidelines.
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TABLE C-1

WATER QUALITY OF SELECTED CANALS

Governorate  Location
Damietta New Bostan
Ghonamya
Rahamna
Sharabas
Fayoum Minshat Bani Etman
El-Gharbiya  Sandebast
Giza Borombol
Menoufia Kafr Khadra
Qena Asfoun Canal
Cairo Nile {Zamalek)

Sampling Period Dec. 1987 - Jan. 1988

() Micromhos per ¢m (Total dissolved solids is about 70

2 Too numerous to count

Coliform/100ml  Conductivity

TNTC(2) 710

—_ 1,140
TNTC 1,500

— 910
TNTC —_
TNTC 460
TNTC 390
TNTC 440
TNTC 320
TNTC 420

c4

% of cond uctivity)

7.1
7.2
7.1
72

72
8.2
8.2
77
73

W
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TABLE C-2

COMPARISON OF DRINKING WATER STANDARDS
EGYPT AND WHO GUIDELINES

Rarameter

Biological (Health significance)
Coliform organisms
(Distribution system)

Inorganic (Healt* significance)
Arsenic (mg/1)
Cadmium (mg/1)
Cyanide (mg/1)
Fluoride (mg/1)
Lead (mg/1)
Mercury (mg/1)
Nitrated (as N) (mg/1)

Aesthetic Quality (No Health significance)

Chlorides (mg/1)
Chlorophenols (mg/1)
Color (TCU)

Copper (mg/1)
Hardness (mg/1 CaCOs)
Iron (mg/1)

Manganese (mg/1)

pH

Taste/odor

Total dissolved solids (mg/1)

Turbidity (NTU)
Zinc (mg/1)

Egyptian Standards(*) 1984 WHO Guidelines
(2) b
0.05 0.05
0.01 0.005
0.05 0.10
08 1.5
0.10 0.05
0.001 0.001
45 10
600 250
0.002 -
50 15
1.5 1.0
500 500
1.0 0.3
0.5 01
62-9.2 6.5-8.5
Acceptable [noffensive
1,500 1,000
25 5
15.0 5.0

(1) "Water and Sanitation Sector Review, Egypt,” WHO, July 1985,
(2)  Chlorinated waters must be free from bacteria. Standards allow S coliform/100 ml for

unchlorinated water (wells).
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10.0%

10.0%

70.0%
Deep Wells (10 Samples)

47.0%

18.0%

25.0%
12 0%
Shallow Well Hand Purnps (12 Sampies)

] Unpolluted (-1 Colitsrm/10010l)

Slightly Poiiwtea (2-5 = = )
M Polluted G-10 )
am Heavily polluted  (gver 10 v

B.o%x

50.0%
Distribution System (24 Samples)

100.0%

[rrigation Canal (7 Samples)

BACTERIOLOGICAL ANALYSES OF WATER SAMPLES
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Yillage
6evernnrate : Damfetts

RESULTS OF WATER QUALITY ANALYSIS

Sempie Date : 24 Jon 1988

: Sherbas, El Dahre, Ghonimige and E) Rehemna

Egyptian YValus at Semple Point
Constituent Units Stendards Bosten | Bosten | Dahra [Sharabes honimiyd Shageb
value (A), In Out School | School Canal Tenk
Becteriologicel Quslity
® Coliform Organism  (C) | No/100mL| S (0) (B) - - - - - -
Physical Quality
PH (C) — 6.2-9.2 (65-85) 7.10 7.20 7.25 7.35 7.23 7.60
Coler TCU |[S0 (15) = 20 <10 <10 <10 = 50 <10
Turbidity JTU/NTU [S-25 (S) 65.0 19.0 20.0 280 150.0 14.0
Suspended Solid mg/L — 230.0 48.0 49.0 65.0 618.0 59.0
Totel Dissolved Solids (D) mg/L  [1500 (1000) 3250 | 3250 | 3250 360.0 600.0 390.0
Odor Inoffensive |Oderless|Oderiess|Oderless|Oderiess Oderless|0ffensive
Chemical Quality
Ammonia mg/L —_— 0.20 0.00 0.00 0.70 3.00 200
Chlorides mg/L  [600 (250) 68 66 66 62 1420 72
iron mg/L |10 (0.3) 0.02 0.02 0.10 0.20 0.80 0.20
Mengerese mg/L |05 (0.1 <005 | <005 | <0.05 025 1.65 0.19
* Nitrates (as N) mg/L |45 (10) 0.00 0.00 0.00 0.00 8.00 2.00
Sadium mg/L | (200) - - - - - -
Sulphetes mg/L {400 (400) 37.0 43.0 45.0 S50 45.0 S0.0
Totel Alkalinity (as CaCo3) mg/L — 180.00 | 160.00 | 150.00 | 190.00 | 210.00 | 180.00
Total Hardness (as CaCo3) mg/L  [S00 (500) 186.00 | 176.00 | 176.00 | 198.00 | 240.00 | 200.00
(* Health Significent)

Notles:

(A) “Adopted Standerds for Drinking Water in Egypt”
values quoted in "Guidelines for Drinking Water
(B) For untreated water entering the distribution s

in 9B% of samples tested throughout the yeer.

(C) Velues of these constituents w
(D) TDS in brackets are 0.7 x field

8s amended 1975. Figures in parenthesis sre
Quaiity” WHO, 1984.
ystem, WHO require nil coliforms/100mL

ore determined by the WASH tesm teking field readings.
conductivity meesurements. All other velues ere leboratory determinations.




Villages
Gevernorate : Fagoum
Semple Dete : 17 Jan 1980

RESULTS OF WATER QUALITY ANALYSIS

: Hinshet Beni Etman, Sanhour, Fidimin

(Distribution outlet at three viilages)

Egyptian vValus ot Samnle Point
Constituent Units Standards MBE Sanhour Fidimin
valua (A)
Bacteriological Qualrty
* Coliform Orgenism  (C) | No/100mL | S (0) (8 2 0 0
Physical Quaiity
pH (%) — 6.2-92 (6.5 -8.5) 6.7 - -
Color TCU S0 (15) <5 <S5 <S
Turbidity JTU/NTU [3-25 (5) <10 <10 <10
Suspended Solid mg/L —_ 320 36.0 32.0
Totel Dissolved Solids (D) mg/L 1S00  (1000) 390.0 600.0 600.0
Odor Inoffersive Oderless | Oderless | Oderless
Chemice! Quality
Ammonia mg/L — 0 0 0
Chlorides mg/L 600 (250) 102.0 1100 1140
Iron mg/L 1.0 (0.3) 0 0 0
Manganese mg/L 05 (0.1) 0.07 ¢ 0.05 < 0.05
* Nitrates (as N) mg/L 45 (10) 0 0 0
Sodium mg/L _— (200) - - -
Sulphates mg/L 400 (400) 39.00 40.00 39.00
Total Alkelinity (as CaCo3)| mg/L — 180.0 180.0 175.0
Total Hardness (as CaCo3) mg/L 500 (500) 280.0 20830 2920
(* Health Significant)

Notes:
(A) “Adopted Standards for Drinking Water in Egypt” @s amended 197S. Figures in parenthesis are
velues quoted in “Guidelines for Orinking water Quality" WHO, 1534,
(B) For untreated water entering the distribution system, WHO recuire nil coliforms/100mL
In 98% of sampies tested throughout the year.
(C) Values of these constituents were determined by the WASH team taking fisld reedings.
(D) TDS in brackets are 0.7 x field conductivity measurements. All other values are laboratory determinations.



RESULTS OF WATER QUALITY ANALYSIS
Villege : Houtamadiye

Gevernorate : El Gherbiye
Semple Date : 31 Jan 1988

Egyptien velue at Sarple Point
Constituent Units tandards Pump Public Hand
value (A) Statior | Standpipe Pump
doctariolagicel Juelity
* Coliform Organism (C)| No/1oOmL | S (0) (B) 16 0 TNTC
Physical Quality
pH () —_ 6.2-9.2 (6.5 -8.5) 7.4 76 76
Color TCU S0 (19) <5 <S5 <5
Turbidity JTU/NTY  [S-25 (S) <10 <10 <10
Suspended Solid mg/L —_ 25.0 20.0 220
Total Dissolved Salide (D) mg/L 1500  (1000) 1100 1100 4860
Odor Inoffensive Odsrless Oderless Gderless

Chamical Quelity
Ammonia mg/L — o 0.20 7.50
Chlorides mg/L 600 (250) 4420 433.¢ 1855.0
iron mg/L 1.0 (0.3) 0.00 0.00 0.05
Manganese mg/L 05 (0.1) 0.83 0.80 N1}

* Nitrates (as N) mg/L 45 (10) 0.00 0.00 0.00
Sodium mg/L —_ (209) - - -
Sulphates mg/L 400 (400) 45.0 45.0 15.0
Total Alkalinity (as CaCo3) mg/L —_ 280.0 2400 870.0
Tatel Hardness (as CaCo3) mg/L 300 (500} 484.0 S140 440.0

(® Health Significant)
Netes:

(A) "Adopted Standards for Drinkin
values quoted in “Guidelines for Orinking water
(B) For untreated water entering the distridbution s

g ‘vater in Egypt”

In 98% of samples tested throughout the year.
{(C) Veluss of these constituents were determined by the WASH team taking fiela readings.

(D) TDS in brackets are 0.7 x field conductivity measurements. All other values are laboretcry determinations.

83 amended 197S. Figures in parenthesis are
Quality™ wHO, 19€4.
ystem, WHO require nil coliforms/100mL




\(;

Village : Nahtef
Governorate : E1 Gharbfe
Semple Date : 6 Jen 1900

RESULTS OF WATER QUALITY ANALYSIS

Egyptien Value at Semple Point
Constituent Units Stenderds Pump House-200rr1tafb-800m Shallow
Velue (A) Statien jfrom source|from sourcd  Well
Bactericiogicsl duality !
* Coliform Organiem (C) | No/tOOmL | S (0) (B) 0 1 0 2
Fhysicel Quality
pH © — 6.2-9.2 (65 -8.5) 7.2 7.2 7.3 77
Color TCU 50 (15) <5 <5 <S5 <S5
Turbidity JTU/NTU |S-25 «(S) <10 <10 <10 <10
Suspended Solid mg/L _— - - - -
Totel Dissolved Solids (D) mg/L 1500 (1000) 290 300 280 300
Odor inoffensive Oderless | Oderless | Oderless Oderless
Chemice! Quelity
Ammonia mg/L _— - - - -
Chlorides mg/L 600 (250) 10.00 42.00 34.00 46.00
Irpn mg/L 10 (0.3) 0.52 054 224 0.45
Mangeness mg/L 05 (0.1) <0.1 <0.1 0.85 <0.1
* Nitretes (ac N) mg/L 45 (10) 0.0 0.C 0.0 00
Sedium mg/L — (200) - - - -
Sulphates mg/L 400 (400) 22.00 23.00 38.00 18.00
Tatel Alkalinity (as CaCo3) mg/L —_ 220.0 2400 200.0 2600
Tatel Hardness {(as CaCo3) mg/L 500 (500) 208.0 184.0 176.0 2040
(* Heslth Significent)

Notes:

(A) "Adopted Standards for Drinking weter in Egypt™ as emended 1975. Figures i parenthesis are
velues quoted in “Guideiines for Drinking Water Quelity” WHO, 1994
(EB) For untreated water entering the distribution system, WHO require nil coliforms/100mL
in 98% of semples tested throughout the yeer.
(C) Velues of these constitusnts were determined by the WASH team teking field readings.
(D) TOS in brackeis are 0.7 x field conductivity measurements. All other values are leboratory determinations.




Village
Gevernorate : E) Ghardiye

Sample Dete : 13 Jen 1900

RESULTS OF WATER QUALITY ANALYSIS

: Tafehns El Azabd

Egyptien velue at Semple Peint
Constituent Units Standards Pump Private Village School
Value (A) Statier | Hand Pump Unit
aAsctariological Queiity
® Coliform Organism  (C) | No/100mL S (0) (@) 9 TNTC 0 0
Prysical Guality
pH (C) —_ 6.2-3.2 (65 -8.5) 7.6 7.1 73 73
Color TCU S0 (1%) <S <S <S5 <S5
Turdidity JTU/NTU |5-25 (%) <10 <10 <10 <10
Suspended Sclid mg/L _— 420 38.0 40.0 35.0
Total Dissolved Soltds (D) mg/L 1500 (1009) 180 370 180 160
Odor Inoffensive Jderless | Oderless Oderless Oderless
Chamical duality
Ammonta mg/L —_ 0 0 0 0
Chlorides mg/L 600 (250) 18 22 18 22
Iron mg/L 1.0 (0.3) 0 0 0 6
Manganese mg/L 0S (0.1) 0.08 1.15 0.08 0.08
* Nitrates (as N) mg/L 45 (10) 0 0 0 o
Sadium mg/L — {200) - - - -
Sulphates . mg/L 400 (460) 19.0 20.0 18.0 210
Tatai Alkalinity (as CaCo3) mg/L —_ 160.0 230.0 150.0 140.0
Tctal Harcness (as CaCo3) mg/L 500 (500) 144 230 136 140
(® Health Significant)

(A) adopted Standards for Drinking Water in
values quoted In “Guidelines for Orinking

Egupt” as amenaed 197
Water Quaiity” whQ, 19e4

S. Figures in parenthesis are

(B) For untreated water entering the distridution system, WHO require ni] coliforms/ 100mL
in 98% of samples tested throughout the year. '

(C) values of these constituents were et




A
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Village : El Maraziq
Governorate : 61za

Sample Date : 141 Dec. 1987

RESULTS OF WATER QUALITY ANALYSIS

Egyptian Value st Sample Point
Constituent Units Standards Schocl |Distribution Hand
Value (A) System Pump
dacteriologrcal Qualrty
* Coliform Organism (C}{ No/100mL | S (0) (B) - - -
Frysrcal Quality
pH (C) _ 6.2-9.2 (6.5 -8.5) 78 7.8 8.0
Color TCU 50 (15) Coloriess | Caloriess | Colorless
Turbidity JTU/NTU |S-25 (%) 21 58 36
Suspended Solid mg/L — 19 20 22
Total Dissolved Solids (D) mg/L 1500 (1000) 1100 1180 320
Odor Inoffensive Oderless Oderless Oderless
Chamical Quelity
Ammonia mq/L —_ 022 0.20 0.20
Chlorides mg/L 600 (250) 146 152 34
iron mg/L 1.0 (0.3) 0.0 450 280
Manganese mg/L 05 (0.1) 0.9S 1.26 0.59
* Nitrates (as N) mg/L a5 (10) 2.00 0.20 0.40
Sodfum mg/L — {200) 104 109 22
Sulphates mg/L 400 (400) 158 225 154
Total Alkalinity (as CaCo3) mg/L _ - - -
Total Hardness (as CaCo3) mg/L 500 (500) 550 60S 235
(* Health Significant)
1

Notes:

(A) "Adopted Standards for Drinking Water in Egypt” as emended 197S. Figures In parenthasis are
values quoted in "Guidelines for Orinking Water Quality™ WHO, 1984
(B) For untreated water entering the disiribution system, WHO require nil coliforms/100mL
in 98% of samples tested throughout the yesr.
(C) Vaelues of these constituents were determined by the WASH team teking field readings.

(D) TDS in breckets are 0.7 x field conductivity measurements. All other values ars laboratory doterminations.




Village : Kefr Khadre
Governorate : Menoufia
Sample Date: 1 Febd 1988

RESULTS OF WATER QUALITY ANALYSIS

Egyptian velue et Sample Pgint
Constituent Units Standards Public Pump Hand
Velue (A) Standpipe | Stetion Pump
Bactariolagrcel Quality ’
* Coliform Organism  (C) | No/100mL | S (0) (8) | 0 0
Fhysicol Guality
pH (©) —_ 6.2-9.Z (65 -8.5) 74 S 76
Color TCuU S0 (15) <5 ¢S <5
Turtidity JTU/NTU [$-25 (5) <10 <10 <10
Suspended Solid mg/L — 20.0 25.0 210
Total Dissolved Solids (D) mg/L 1500  (1000) 420 450 175
Odor Inoffensive Oderless | Oderless | Cderless
Lhamica’ uairty
Ammonia mg/L — 0.00 0.10 1.50
Chloridss mg/L 600 (250) 52 49 16
iron mg/L 1.0 {(0.3) 0.10 0.10 0.01
Menganese mg/L 0S (0.1) 0.83 0.70 N1l
* Nitrates (as N) mg/L 45 (10) 0.30 0.01 0.00
Sodium mg/L —_ (200) - - -
Sulphates mg/L 400 (400) 6490 64.00 6.00
Totel Alkalinity (as CaCo3) mg/L — 270.0 320.0 170.0
Total Hardness (as CaCo3) mg/L S00  (500) 3020 306.0 136.0
(® Health Significant)

Notes:

(A) "Adopted Stendards for Drinking Water in Egypt-
values quoted in “Guidelines for Drinking water
(B) For untreated water entering the distribution s

In S8% of samples tested througnout the yeer.

(C) Vvalues of thess constituents were deta
(D) TGS in brackets are 0.7 x f1eld conduct!

as amended 1975. Figures In parenthesis are
Quelity™ wHO, 1984,
ystem, WHO require nil califorms/100mL

rmined by the WASH tesm teking fisld readings.
vity moasurements. All other values are laboretory determinations.




Village . Ibnehs
Governorate : Menoufis
Sample Dete : 31 Jan 1900

RESULTS OF WATER QUALITY ANALYSIS

(* Health Significant)

Egyptian Value ot Sample Point
Constituent Unite Stendards Village Pump Shallow
value (A) Unit Stetion wall
Bactericlcgrcal Quality
" Coliform Organism  (C) | No/100mL | 5.  (0) (B) 1 0 0
Lhysical Cuality
oH (C) — 6.2-9.2 (6.5 -8.5) 75 75 73
Color TCU S0 (15) <S5 <S <S5
Turbiagity JTU/NTU [|S-25 (S) <10 <10 <10
Suspended Solid mg/L —_ 210 220 200
Total Dissolved Solids (D) mg/L 1500 (1000) 195 195 400
Odor Inoffensive Oderless | Oderless | Oderless
Chermrcal Quality
Ammonig mg/L —_ 0 0 0
Chlorides mg/L 600 (250) 16 14 76
Iron mg/L 1.0 (0.3) 0 0 0.60
Mangenese mg/L 05 (0.1) - - 1.10
* Nitrates (as N) mg/L 45 (10) 0 0 0
Sedfum mg/L — (200) - - -
Sulphates mg/L 400 (400) 30.0 220 70.0
Tctel Alkalinity (as CaCo3) mg/L — 180.0 20090 170.9
Tote! Hardness (as C&Co3) mg/L 500 (500) 156.0 162.0 238.0

Notes:

(A) "Adopted Standards for Drinking water in Egypt~ as amended 1975. Figures in parenthesis are
values guoted in "Guidelines for Drinking Water Quality™ WHO, 1984.
(B) For untreated water entering the distribution system, WHO require nil coliforms/100mL
in 98% of semples tested throughout the year.
(C) values of these constituents were determined by the WASH team taking field readings.

(D) TOS in brackets are 0.7 x field conductivity measurements. All other values are laboratery ceterminations.




o

Village : Talla
Governerate : Menoufie

RESULTS OF WATER QUALITY ANALYSIS

Sample Dete : 1 Feb. 1988
Egyptian velue st Sample Point
Constituent Units Standards Public Pump Shallow
value (A) Standpipe | Ststion well
Bocteriological Quality
* Coliform Orgenism (C)| No/100mL | S (0) (B) | 3 S
Physicel Quality
pH (C) —_ 6.2-9.2 (6.5 -8.9) 73 73 74
Color TCU S0 (15) <S5 <S <5
Turdidity JTU/NTU [S5-25  (S) 1o <10 <10
Suspended Solid mg/L — 2200 22.00 22.00
Total Dissolved Solids (D) mg/L 1500 (1000) 995 S9S 530
Odor Inoffensive Oderiess | Oderless Oderless
Chamical Quality
Ammonia mg/L — 0.10 0.10 0.10
Chlorides mg/L 600 (250) ae 86 S4
Iron mg/L 1.0 (0.3) 0.01 0.30 0.50
Manganese mg/t 05 (0.1) 1.57 1.57 215
* Nitrates (as N) mg/L 45 (10) 0.00 2.00 2.00
Sodfum mg/L — (200) - - -
Sulphates mg/L 400 (400) 63.00 63.00 43.00
Total Alkalinity (as CaCo3)| mg/L — 400.00 390.00 410.00
Total Hardness (as CaCo3) mg/L 500  (500) 421.00 29¢.00 340.00
(® Health Significant)

Notss:

(A) "Adopted Standaras for Drinking Water in Egypt-

values quoted in “Guideitnes for Orinking Water Quality™ WHO, 1984,
(B) For untreated water entering the distribution system, WHO require nil coliforms/100mL
in 98% of samples tested throughout the yeer.
(C) Values of thess constituents wers determined by the WASH team taking field readings.

(D) TDS in brackets are 0.7 x field conductivity measursments. All other values are laboratory dstsrminations.

as amended 197S. Figures in parenthests are




RESULTS OF WATER QUALITY ANALYSIS
Village :E! Berahme, Asfeun, end Sheged
Governorate : Qene
Semple Dete : 21 Dec. 1987

Egyptian velue st  Semple Point
Constituent Units Stenderds El Berahma| Asfoun Shagab
Value (A) Med. Clinic | Med. Clinic Pistribution
focteriologicar Quelity '
* Coliform Orgenism (C)| No/10OmL | s (0) (B) 0 26 s

Fhysical uality
PH ) —_— 6.2-9.2 (6.5 -8.5) 7.3 7.4 7.2
Color TCU S0 (15)
Turbidity JTU/NTU  |S-25  (5)
Suspended Soltd mg/L —
Totel Dissolved Solids (D) mg/L 1500  (1000) (230) (220) (330)
Odor inoffensive

Chemica’ Quolity
Ammonie mg/L —
Chiorides mg/L 600  (250)
iron mg/L 1.0 (0.3)
Mangeness mg/L 0.5 (o.1)

® Nitrotes (es N) mg/L 45 (10)
Sodium mg/L —_ {200)
Sulphates mg/L 400 (400)
Totel Alkelinity (ss CaCo3) mg/L —
Totel Herdness (as CaCo3} mg/L 500 (500}

(* Health Significant)

Notes:
(A) “Adopted Standerds for Drinking weter in Egypt™ as eamended 1975, Figures in parenthesis are
values quoted in “Guidelines for Drinking water Quelity” WHO, 19e4.
(B) For untreeted water entering the distribution system, WHO require ni! coliforms/ 100mL
in 98X of samples tested throughaut the yeer.
(C) Velues of thees constituents wers determined by the WASH tesm teking field readings.
(D) TDS in brackets ere 0.7 x field conductivity messurements. A1l other values are laboratory determinstions.



Villege
Govermerate : Qens

Sample Dete : 21 Dec. 1987

RESULTS OF WATER QUALITY ANALYSIS

: Kimen E1 Motaans

Egyptien Value ot Sample Point
Constituent Units Stenderds Kiman Ghereire Tefneie Kimen
Velue (A) Deep Wall | Desp Well | Dug Well [Distribution

Bocteriologicel Quality ’
* Coliform Orgenism  (C) | No/100mL | s (0) (2 0 0 65 2
Prysical Quality

pH (C) —_— 6.2-9.2 (65 -8.5) 7.0 6.9 7.6 7.0

Color TCuU S0 (19) None None None

Turdidity JTU/NTU [S5-25 (%) 18 4 22

Suspended Solid mg/L —_— 18 2] 20

Totel Dissolved Soltds (D) mg/L 1S00  (1000) 790 480 900 (900)

Odor Inoffensive Oderless | Oderless | Odurless
Chemical Quairty

Ammonia mg/L — 0.3 0S o

Chlorides mg/L 600 (250) 98 12 86

iron mg/L 1.0 (0.3) 1.80 1.65 0

Mengsnese mg/L 05 (0.1) 0.54 0.76 0
* Nitretes (as N) mg/L 45 (10) 0 0 o)

Sodium mg/L — (200) 52 26 14

Sulphates mg/L 400 (200) 304 32 40

Totsl Alkalinity (as CaCo3) mg/L — 300 310 S9¢

Tote! Hardness (es CaCo3) mg/L S00 (500; 454 146 133

(* Health Significent)

Notes:

(A) "Adopted Stenderds for Drinkin
velues quoted in “Guidelines for Drinking water
(B) For untreated weter enterin
in 98X of semples tested th
(C) velues of these constituent
(D) TDS in brackets ars 0.7 x fi

g Weter in Egypt-

es emended 197S. Figures in perenthesis are
Quelity" wHO, 1964.

g the distribution eystem, WHO require nil coliforms/ 100mL

roughout the yeer.
s ware determined by the WASH team toking field readings.
eld conductivity meesursments. All other values are laboretory determinetions.




Samples from Water Sources, Distribution Systems and Handpumps

Which Exceed Allowable Drinking Water Standards

—WHOGuldelines ~~ ___ Egyptisn Standards

Samples Exceeding Max Samoles Exceeding Max
Constituyents [ax, Number Percent HMax, Number  Percent
Coliform/100 mi 0 13 S2% 0/5® 5 20%
Nitretes, mg/1 10 0 (1} 45 0 1} 4
103, mg/1 1000 7 20% 1500 1 {
Iron, mg/1 0.3 12 34% 1 S 14%
Manganese, mg/1 0.1 17 49% 05 15 43%
Hardness, mg/1 S00 4 1% SC0 4 11%

® 0 For chiorinated waters (treatment plants)
S For unchlorinated waters (welis)
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APPENDIX D

UNIT COST DATA

1. Introduction

The prices presented in this appendix are based on recorded
costs abstracted from village records at the time of the field
assessment. No adjustment has been for inflation, nor has any
attempt been made to justify their accuracy. These data were
collected with the expectation they might be of some use for
broad costing of possible future construction programs.

2. Source Works
2.1, Treatment Plants

Cost data were collected for three types of compact units. They
include those manufactured by Graver (USA), Hydrotechnich
(Austria), and a third small containerized unit of unknown make
and origin. Some of this unit's components were of Italian origin.

Costs, including supply and construction are:

Capacity Cost
100 m3/hr L.E. 500,000
200 m3/hr 800,000
5 m3/hr 32,000

2.2 Wells

All wells are drilled to a minimum depth of 30 m and a
maximum of 75 m. An unperforated steel casing is used to within
25 m of the bottom. The screen consists of 25 m of perforated
steel pipe wrapped with galvanized copper mesh. Costs, including

D1
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boring the hole and supply and installation of all materials, were as

follows:

Size

10"
8"
4"

Note: The higher unit costs are for those wells bored to a
shallow depth. Overheads will be fixed irrespective of

depth.

3. Mechanical and Electrical Equipment

3.1 Pump Sets

Power

Diesel Drive

90 HP
60 HP
40/45 HP
25/30 HP
12/17 HP

Electric Drive

75 HP
60 HP
40/45 HP
25/30HP
12/17 HP

Average Unit
Costs/Meter
(LE)

150
150
125

Median Rate

(LE)

25,000
9,800
7,000
6,000
4,500

16,000
6,000
7,000
4,000
4,500

Range of
Costs/Meter
(LE)

105 to 781
100 to 221

Range
(LE)

6,700 to 13,000
3,900 to 10,000
3,700 to 8,200
3,500 to 5,000

6,000 to 10,000
2,500 to 10,000
1,500 to 6,000
3,500 to 5,000



Note: The inconsistencies in prices may be due in part to the
pumps having been bought at different times. Some
were bought in 1981 and others in 1987.

3.2 Generators

The price of one stand-by generator was obtained. The unit is to
serve a 200 m3/hr compact unit.

Capacity Cost
200 KVA LE 60,000

3.3 Transformers

The prices are believed to include supply and installation costs.

Rating Price (LE) Range (LE)
100 KVA 19,000 13,000 to 25,000
50 KVA 10,000 8,000 to 11,000

4. Structures

4.1 Elevated Storage Tanks

17% of the BVS funds spent on water projects were invested in
the construction of water towers. These are reinforced concrete.

Capacity/Height Cost (LE) Range (LE)
100 m3, 25 m 135,000 100,000 to 150,000
50 m3, 15 m 60,000
D3



4.2 Pump Stations, Buildings

Cost (LE) Ran LE
Pump Houses 20,000 4,500 to 34,000
Workshops 20,000
Operators Offices 4,000 4,000 to 4,500

Note: The pump houses differ in floor area which explains
the large variation in costs.

5. Distribution System
5.1 Pipelines

Pipeline costs vary depending on whether they are for supply of

pipes only or for supply and installation of the pipes. Some viliages
provide their own labor.

Asbestos Cement PVC CI GI

Size Unit Cost Range Unit cost Unit Cost Unit cos
(inches) (LE/m) (LE/m) (LE/m) (LE/m) (LE/m)

10 30 25 - 66

8 15 12 - 17

6 10 6 -25

4 9 10 23

2 7 7

1 . 6

D4
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5.2 Support Facilities

Cost (LE Range (LE)

House connections* 130 100 - 180

Meter (3/4") 60

Valve (4") 350

Valve and chamber** 920

Standpipe®*** 2,000 180 - 2,600

Fire hydrant 350 38 - 525
Notes:

These costs Include the cost of a meter. Most house connections are 1"
diameter G.I. pipes with three controlling valves, excluding the outlet
faucet. (A saddle plug, an above ground external plug cock, and an internal
gate valve.)

.. Valve chambers are about 1 square meter, covered with concrete planks,

*** Complete public standpipe sites, including all concrete work and 6-8

outlets, cost LE 2,000 to 2,600, A single outlet with minimal supporting
structure costs LE 180. None were provided with means of drainage.

6. Operating Costs
6.1. Wages and Salaries

The following rates of pay are for staff employed at the villages.
The rates apply for 1987. The information source was NOPWASD.

Monthly Salary
Title (LE)
Supervisor 120
Operators 100
Skilled workman 80
Laborer 60
0-5



6.2 Consumables
Item

Electricity
Diesel fuel
Liquid chlorine
Kibbled alum.

Cost (LE)

0.05/KWH

0.05/Liter

450/ton (75 kg cylinder)
400/ton
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BENEFICIARY QUESTIONNAIRE

GOVERNORATE

MARKAZ

VILLAGE

MOTHER VIL. OR SATELLITE

INTERVIEWER

DATE

I. Respondent

Male Female

Type of house: Adobe Cement/Brick

Half adobe/half brick

Do you have piped water in your house? Yes . No

(If 'No', go to Question 22).

Sample selection

To be administered in every village to a minimum of 5 beneficiaries.

Some of those questioned should live in different parts of the village.

Itis anticipated that most of those questioned will be women, but an
effort should be made to have at least 20% of the respondants be
male.




Il. Water Service in House

Water Usage

4.

5.

When was water connected?

How many faucets do you have ? one, more than
one, Where ?

laundry,
bathing,

drinking,
cleaning,

What is piped water used for ?
washing kitchen utensils,
others, specify

Why do you not use water for some purposes ?

What do you do with wastewater (sullage) ? throw in canal
throw in street , throw down sullage vault , is the tank
big or small ? . Do you tnrow it all down the vault
part of it - What do you do with the rest ? specify

Do you have a toilet facility ?

Yes

What type ? Pit latrine
Latrine connected to vault
Flush toilet with septic tank

No

Service and Water Quality

10.

Is there water available all the time ?
Is the supply regular ?




11.

12,

13.

14,

15.

16.

Is the service sometimes interrupted ?
Yes , How often? Specify

Is the service interrupted more often in summer than in winter 2 ____
(specify specific periods or times of day when this occurs)

No

When service is interrupted, who do you contact ?

How quickly are repairs made ?
By whom ?

When was the last time service was interrupted ?
For how long ?
What did you do ?

Who repairs leaks that occur in the house ?

Are you satisfied with the quality of the water ?
Yes ,

Satisfied with drinking water only
Why ?
No , Why ?
It doesn't taste good not clear does
not produce suds in laundry other

Cost of Water Service

17.

18.

Is the water metered ? Unmetered

How much does it cost per month ?




19.

20.

21.

How often are you billed ?
Where do you pay ?

What happens if someone does not pay ?
Is the village council lax about payments ? for how long
Warning ? , After how long is this received ?

Disconnected ? , After how long
Do you know of someone who was disconnected ?
What did he do ?

What was the initial cost of making a connection ?

lll. No Water Connection in House

Water Usage

22.

23.

24.

25.

26.

Why are you not connected ? (specify reason)

Where do you get water ?
Public standpipe

Private handwell , Public handwell
Neighbors faucet , Canal
Other (specify)

How far away from home is this source ?

Are there enough standpipes to serve the people in your area ?
Yes No.
Are public standpipes closed ?

drinking,
cleaning,

What is this water used for ?
washing kitchen utensils,
others, specify

laundry,
bathing,

£\



27.

28.

29.

Why do you not use water for some purposes ?

What do you do with wastewater (sullage) ? throw in canal
throw in street , throw down sullage vault , is the tank
big or small ? . Do you throw it all down the vault
part of it . What do you do with the rest ? specitfy

Do you have a toilet facility ?

Yes

What type ?  Pit latrine
Latrine connected to vault
Flush toilet with septic tank
Other

No

Service and Water Quality

30.

31.

32.

Is there water available in the standpipe all the time ?
Yes No

Is the service sometimes interrupted ?
Yes
How often?
Are there more interruptions in summer than in winter ? ___
During what times of the day ?

No

When service is interrupted, whom do you contact ?
Where do you get water ?
Where do you store water ?




33.

34,

35.

36.

37.

38.

When the standpipes break, what do you do ?

How long does it take to repair ?

Who repairs the standpipe ?

When was the last time service was interrupeted ?
For how long ?

Who repairs leaks in the pipes in the streets or leaking faucets in
standpipes ?

Are you satisfied with the quality of the water ?
Yes Use it only for drinking?
Why ?
No ., doesn'ttaste good
+ doesn't make good tea
, doesn't make soup suds
, other

Do you have to pay anything to obtain water ?
— No

Yes,
WHQ ? HOW MUCH ?
Water Tankers
Neighbors —_—
Other -




IV. Knowledge of Water Program

39. Do you know about the water project in your village ?
—  VYes ——No

40. How was it decided where to put the new service ?

41.  What suggestions do you have to improve water service ?




VILLAGE QUESTIONNAIRE



VILLAGE DATA

{. GENERAL INFORMATION Date :
( Executive Council Chief )
Governorate :
Markaz
Village : * No. of Satellites ____

I. Village Population

2. Head of Executive Council

3. Water System Operator

4. Persons Interviewed
Name

—
—r
D

3. Location of Village

6. Description of Village

a. No. or % brick ( modern ) vs. adobe houses in village :
brick adobe

b. No. of village people working abroad _

C. No. of feddans of agricultural land in village

I1. LOCAL PRIORITIES, DECISION MAKING AND PROJECT IMPLEMENTATION
( Executive Council Chief )

A. Selection by the village of village water projects

(1) Describe the process followed




(2) What are the roles of the participants?
a. Village Executive Council
b. Viliage popular Council
C. Popular council woman member
d. Village people
e. Executive council member in charge of water supply —

f. Executvie council member responsible for finance —

g. Markaz
h. Governorate

B. Annual BVS Allocation

I. When, in what form and to what office do you send your annual
village requests for BVS funded water projects?

2. How 1s your request usually handled by the Markaz/Governorate?
a. Describe process
b. Time required

3. When and how do you learn each year of what projects and what
project funds have been apporved?

4. Do you know in time for good implementation planning and prompt
start of implementation?

S. Were your most needed pro jects for which you applied approved :
Last year?
Preceding 2 or 3 years?

6. Were adequate funds approved for each project :
Last year? —
Preceding 2 or 3 years?

. When your request has been aproved, what {s the process for
implementing your projects?

2
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a. Role of Village

b. Role of Markaz

C. Role of Governorate
( cover project design, call for tenders, award of contract,
supervision of construction, etc. )

D. Comments about the Project process

I. Do you have any specific problems with the ystem of BVS funding
project selection or implementation?

What suggestions would you make for improving the system?
a. Project selection

b. Project financing

C. Project implementation construction

2. Do you feel that village officials ar able to exercise enough of
their own inititative and decision making In the BVS process?
Explain

IMPACT OF DSS FUNDED WATER COMPONENTS
{ Exec. Council Chief )

A. Approximately what percentage of the total capital funds
available to your village since you began to participate with the
project were provided by the DSS Program?

B. Additional people served

C. How did water system projects improve :

1. Public convenience
2. Public health
3. System reliability

D. What improvements were made in water system :

I. Planning
3 | \)\\)\




2. Public participation
3. Maintenance ‘
4. Local contributions of labor/money to water sytem capital or

maintenance

V. WATER PROJECT FINANCING
( Eexecutive Council Member for Finance )

A. (DSS) Funded Components ( capital costs)

Year Total Amount Description of Funded Items

82-83 L.E.
83-84
84-85
85-86
86-87
(87-88)

B. Other Funded Components ( capital and O & M costs )

—  LE

(87-88) _____ LE
L.E.

Year  Source¥* Amount Descripti how
or M
82-83 L.E ( )
- LE ( )
L.E ( )
83-84 L.E ( )
L.E ( )
L.E ( )
84-85 L.E ( )
L.E ( )
L.E ( )
85-86 LE ( )
LE ( )
LE ( )
86--87 L.E ( )
LE ( )
( )
( )
( )

** BAB |1, BAB I11, GOE, Local, UN., Other ( describe )
4



C. Status of 10% 0 &M Fund ( 82-87 )
(LE.)
I. 10% O & M Fund Receipts/Expenditures

82 83 B84 85 86 87 Total

Received to Date

Expended to Date

Unexpended Balance
Still on Bonds

2.0n what do you expend your village O &M funds?

3. Are there any capital or operating budgets? ( )

4. Are you audited? ( )
How do you respond?

D. Locally Generated Revenues

I. Basic user fee/charge schedule.
a. House connections

b. User charges

. Other

2. Revenues from users :

62-803 03-64 04-65 065-66 066-87 Total

House Connections

User Charges




Other ( all else )™

TOTAL

* Describe major components

3. Collections and Delinguencies - For the most recent fiscal year

(19 )

a. What was the total amount bilied?
- House connections L.E.
- User charges L.E.

b. What was the total amount actuyally collected?
- House connections L.E.
- User charges LE.

C. What penaities, enforcements measures do you apply for non
payment?

d. What are your major collection problems?

e. How can your total collections be increased?

f. What disposition/use is made of locally colected water fees
and charges? :

Degree and type of participation by users in donation of labor for
capital projects

IV. Organization. Management & Administration ( Exec. Council Chief )

A. Who is responsible for operation of the water system?( Name,

title )




B. Water system employee

1. Number Position Title

I

Qa0 oo

2. Skills & Education
a

b.
c.
d

3. Training received
2

b.
C.
d

4. What water system training is most urgently needed?
a. For: (Title) Type or Training

b. Who (' what agency ) should provide this training?

C. By whom are these water system functions performed?
I. Personnel functions:
a. Recruitment

b. Setting of salaies

C. Maintenance of personnel records

d. Training

2. Water system M & O functions :
a. Equipment maintenance & repair (mechanical/electric)




b. Water system maintenance ( plumbing )

¢. Building & grounds maintenance

d. Spare parts procurement, storage

e. Operating supplies procurement ( fuel, chlorine, etc )

f. Meter reading, billing, collection, enforcement of
connection & use fees & charges - -

g. Maintenance of water records

3. Capital Construction Functions
a. Identification of capital needs

b. Supervisory of capital project construction

4. Water system budget preparation & administration

D. Points of Observation
I. Describe the organizations' office, furniture and equipment

2. Are there any vehicles under their control and what is their
condition?

- 3. What files, plans and records are available?
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E. Management and Leadership

I. Have leaders clearly spelled out water system objectives to
employees? ( How?, in what form? )

2. Do employees know what their responsibilites are? ( How,
where spelled out? )

3. What are their priorities? Where spelled out?

a. Today?

b. This week?

c. This month?

4. Do leaders reguiarly assign specific tasks? How?

5. Do they follow them up?

6. What do you hope to accomplish this year? Where spelled
out?

7. Who are the key leaders and what are their relationships
relative to the water supply system

a. At the upper levels of Markaz and/or Governorate

b. At the Village Council level




C. The " Person-in-charge " of the water system

F. Adequacy of assistance from Markaz/Governorate

Does your village receive adequate water technical and
administrative assistance in the following areas from higher
levels? Describe additional asistance needed.

I. Water project needs identification and preparation of DSS
fund applications.

2. Water system technicla operations, including maintenance

3. Water system project construction

4. Water system local revenue generation

5. Water system fiscal and administrative processes

6. Water system training




GOVERNCRATE QUESTIONNAIRE

-



GOVERNORATE DATA

GENERAL INFORMATION Date
capital City

Governorate

A. Population of Governorate
Rural
Urban
Total

B. Number of jurisdiction in the Governorate
Number of Markaz
Number of Villages

C. Person in Governorate responsible for allocation/approval of DSS
funds to villages :
Name
Title

D. Persons Interviewed
Names
Titles

E. Location of Governorate
Area(D,Uor0Q) .
Kilometers from Cairo™ ( “to Capital City )

*
Hours by car from Cairo

F. Description of Governorate
Relative level of development
Principal types of business
Other

The Village water System Processes

A. Describe the process for water project identification, approval,
funding and fmplementation In your Governorate. For each, cover
role of Central Government, Governorate, Markaz & Village.




B. How much latitudes does the Village have in choosing water

projects? What decisions does Markaz make? Governorate? —_—

C. What are the most important problems in the project
identification, approval, funding & implementation processes that
delay or stand in the way of completing good village water
projects? What solytions do you suggest?

D. Are village water systems being adequately maintained in your
Governorate?

What suggestions would you make for improving the village water
supply maintenance system?

I1l. Provision of Governorate assistance for village water system
development and operation.

A. What planning, budgeting, financial and technical ( engineering )
assistance for village water system development and operation
does the Governorate provide to :

1. The Markaz

2. The Village

B. What are the most important problems in providing adequate
assistance of this kind?
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C. What changes, improvements would you suggest?

IV. Water Project Financing

A. DSS Funded Components ( Capital Costs )

DSS Allocations Received from Central
Government ( Entire Governorate )

YEAR TOT. AMT AMT.RCD.  AMT.RCD.FOR TOT. AMT ALLOCATED
RECEIVED FOR WATER ALL OTHERDSS TO MARKAZ FOR WATER

82-83

83-84

84-85

85-86

86-87

87-88

B. Other Sources of Capital Funding for Village Water Projects

Fu Received From Other

YEAR SOURCE® DESCRIPTION TOT. AMT.  TOT. AMT ALLOCATED
RECEIVED FOR VWS

82-83

83-34

84-85

85-86




Funds Received From Other Sources ( continued )

YEAR SOURCE™ DESCRIPTION TOT. AMT. TOT. AMT ALLOCATED
RECEIVED FOR VWS

86-87

87-88

* BAB 11, BAB III, GOE, Local, DSSI, UN., Other ( describe )

C. Do you review markaz expenditures from the 10% O & M Fund? ____

D. Financial Records and Budgets

1. Do you prepare capital or operating budgets? Obtain details on
any budgeting related to water supply

. 2. What financial records are maintained :
a. In general
b. In regard to water supply

3. Are you audited?

4. Does any agency of the Governorate audit village water system
records maintained at Markaz or Village level?

If s0, what is done with the results?

E. Improving village water system financing

I. What would you suggest as the most practical ways for
villages to generate additional local revenues for water
system construction/maintenance?




2. Do you think that village people are willing or able to pay a
larger share of the cost?

3. What do you think about the present effectiveness of village
collection of water system connection and use charges? ____

4. What changes/improvements would you suggest for the
collection system?

V. Training Needs for Personnel Involved in Village Water System
Development/Operation

A. What training is most urgently needed at Governorate level?

Position Title

Training Needed

H WD —

B. What training is most urgently needed at Markaz level?

Position Title

Training Needed

H AN —

C. What training is most urgently needed at Village level?

Position Title

Training Needed

H AN —




VI TECHNICAL SUPPORT
A. Available Technical Skills

I. Broadly, what professional and technical skills exists at the
Governorate level; (See Markaz questionnaire for guide)?

2. To what extent are these skills made available to:

a. The Markaz ?
b. The Village ?

B. Available Equipment and Materials

I. Braodly, what equipment and materials are available at the
Governorate level ( see Markaz Questionnaire for guide? )

2. To what extent are these items made availabe to

a. The Markaz?

b. the Village?

3. What stores/purchasing procedures exist for 08&M?

4. What stores/purchasing procedures exist for capital works?

C. Technical Review of Village Projects

I. To what extent does the Governorate review projects proposed
for construction at the village level?

2. Does the Governorate review the work of the Markaz off icials
responsible for operation of village water system?




3. Are you satisfied with the decentralized approach? What
improvements would vou suggest?

D. Role of NIPWASD

What role does the National Organization for Potable Water and
Sanitary Drainage in :

I. Providing technical assistance and support to those responsible
for design, construction and operation of village water systems

2.Reviewing the adequacy of performance of village water
systems?

3. Can/will NOPWASD provide assistance if So requested?

4 What water supply master plan exists for capital works
programs

S. What laws and tariffs exist for water supply services

6. What laboratory facilities exist for testing water quality?

Who collects samples and tests
What tests are carried out
Are villages notified of sab-standard results

7. What do you consider the strengths and weaknesses of the water
supply service in your governorate?
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APPENDIX F

CONSUMERS VIEWS OF VILLAGE WATER AND SANITATION

1. Introduction

An important part of the assessment included a survey of water
users in each village. This survey was carried out to provide the
following:

* A means of verifying and completing the statements of water
system operators regarding patterns of service.

* Qualitative information on current water usage patterns
regarding what water sources are used for what purposes.

* Intormation on villagers' attitudes and degrees of satisfaction
regarding the piped water service they receive.

* Information on villagers' payments and expenses regarding
water and wastewater.

The survey was intended to complement the observations and
interviews of the technical field team, not as a stand-alone
research instrument.

2. Methodology of Survey

The team sociologists and interviewers administered brief formal
questionnaires in Arabic to 322 water users in 36 villages, and, in
addition, held informal discussions’ with villagers, sometimes singly,
sometimes in small groups, in every village.



As soon as the eam arrived at each village council, the
interviewer wouid enter the village, accompanied by a woman of
the village to introduc= her. She ‘would then carry out the
interview alone with each of the interviewees. The interview would
last between fifteen minutes and half an hour.

3. Sample

The interviewers chose houses from different quarters of the
village, and in rnost cases, from both the mother village and one
of the satellites (zawala)or small settlements (ezba). The sample
focused on those with water connections (68% of the total sample),
however, some of those not connected to the piped system were
also interviewed in each village. The interviewers chose houses that
represented different levels of income and lifestyles in the village.
Forty—seven (47%) percent of the sample live in modern masonry
and fired brick housing, and the remaining 53% live in udobe or
traditional houses of unfired brick and wood construction.

The survey focused on women (77% of the sample) since they
are most immediately involved in the supply and use of water in
the household, and because they are at home during the day and
available for interview. However, the interviewers also conducted
interviews with some men in almost every village of the sample.
The table on the next page provides a profile of the villagers
interviewed.



Profile of Water User Survey

No. of Ill;&ﬁ:rl_ Sonn~ 8  Modern Trad.
Gaveruorate Yil. viewed F M scied  Conn. .House’ Houss™
Menoutia 10 89 76 13 51 57% 2% 64
Fayoum 4 28 18 10 18 64 10 18
Damietta 4 36 A ) 29 80 M) )
Gharbia 7 76 63 13 51 67 33 43
Giza 7 68 37 3 53 78 34 M4
Qena 4 25 24 1 17 68 1 24
Total 36 322 239 73 219 68% 134 188

4. Multi-Source Systems and Health

A major purpose cof providing piped water service is to improve
public heaith. However, health benefits can accrue only to the
extent that villagers use the cleaner water and are provided with
adequate sanitation facilities in combination with an effective
primary health care program. Almost every household in the
survey reports using a combination of piped and non-piped water
sources: canal water, handpump water, piped water at the house,
and standpipe water (where standpipes function). See Figure 1 for

the approximate percentage of the various sources of water supply.

¢ Fired brick.
¢ Adobe, or upgraded adobe.
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Obviously, water is used for many purposes—drinking, tea,
cooking, washing vegetables and crops, house cleaning, laundry,
washing dishes ard pots, bathing. Piped water is rarely used for
all of these purposes, all the time, by any one family. Several
factors contribute to the continued use of non—piped water by
people with house connections:

* Wastewater disposal problems

* Poor water quality or palatability

* Service interruptions

* Preference and customn

Note : The cost of piped water was not mentioned as a
consideration.

4.1 Wastewater (Sullage) Disposal Problems

The most important factor encouraging villagers to continue
using non-piped sources of water is the problem of wastewater
disposal. The quotations from the villagers on page ii of the

Preamble make it clear why this is a problem.

In the past it was relatively easy to toss the wastewater in

the street or into the septic tank and soakaway. However, with
the rising water table in many areas, these options have almost

disappeared, especially during winter. (These problemns are less
acute in middle and upper Egypt.) Villagers in nine of the
villages report that fines are now actually levied against those
who throw wastewater in the streets. In one very poor village,
villagers complained of being fined LE 5.00 for dumping sullage
in a small irrigation ditch (mmesga).

The problem of wastewater disposal is the major factor leading
women to continue to wash dishes and clothes in the canal. The

problem of water palatability is the major factor leading people
to continue to rely on the often-contaminated shallow wells, or
even reluctantly from canals, in some cases, for ‘drinking and
tea water.
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4.2 Poor Water Quality

Three factors regarding piped water quality contribute to
encouraging women to make use of other less healthy sources of
water. Hardness and saltiness are the magjor factors, while high
iron and/or manganese are also a concern. In most areas served
by groundwater systems, villagers judge the water to be too
"hard® for effective laundering,and this factor contributes to the
decision of many women with water connections to continue to
do much of their laundry at the canal.

Other complaints about quality pertain to taste. In some
areas, the water is salty, and although women will use it for
cooking, they will not use it for tea or for drinking. The same is
true where iron and manganese levels are high.

In many villages, people prefor the taste of the shallow well
water to that of the piped water. Regarding water quality there
is little realization that such wells are likely to be
bacteriologically polluted, although most villagers now strongly
state they don't drink the water of the canal or the Nile.

4.3 Service Interruptions

The piped water service is now a valued coranmodity, and
users greatly miss it during the interruptions of service. The
level of service varies greatly from village to village, and even
between areas of a village. The following complaints are
registered almost uniformly, even in the better of the systems

observed:

* People complain of water shortages during peak times -
Fridays, Ramadan, and summer.

* People complain that service is interrupted for repairs more
often than necessary because there are not valves along the
main lines that allow operators to isolate the problem area
during repairs. One burst pipe and the whole village water
system is shut down. They also complain about how long it
takes to make the repairs.

F-5
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* People complain that the uperators of the water system are
often lax and do not operate it according to schedule, i.e.
they come to work late or go home early, leaving users
without the expected water service. In two villages visited,
villagers complained that sometimes the operators do not
show up for several days in a row.

* People complain of interrupted water service due to the
recurrent electricity outages compounded by small village
storage tanks.

4.4 Preference and Custom

* Women interviewed stressed that they enjoy washing dishes
and pots outdoors by the canal where they have room to
spread them out and let them dry. At the house, the area
is cramped for doing the pots and dishes with ease. Some
also still make use of the abrasion of dirt to remove
stubborn cooking residue from pots.

* Similarly with laundry, women in the crowded delta villages
stressed the ease of being able to spread the work out in the
open air and space along the canal where the water volume
disperses the suds. In upper Egypt, women rarely do such
work in a public place, and those without piped connections
wash in their private courtyards.



5. Cost of Water and Wastewater
9.1 Water Service Charges

In most governorates, villagers report paying very low
monthly fees, often as low as 25 pt per household. These fees
are paid to the village council, usually on a quarterly or
semi—-annual basis.

The official rates for piped water are not regarded onerous,
and in some villages, people report that they repeatedly forget to
pay and are then subject to small fines.

In those villages that have added to the basic charge an
additional charge for local maintenance, there is no reported
resistence. Even in Damietta, where charges have increased
considerably, villagers' anger is over the poor water service
(only three days per week at very low pressure) as much as
it is over the relatively high rates they have to pay.

5.2 Other Water Investments and Expenses

Although monthly government rates for piped water are low,
other expenditures for water related services indicate a
willingness to pay for good water service. Many people have
made relatively expensive private investments in their piped
water connection, ancillary equipment, or in alternative water
systems.

In many villages, villagers contributed money and labor to
install the pipelines for the water system.

Sixty—one percent of those in the sample with water

connections have invested extra money (LE 15-25 per faucet)
to have the convenience of more than one faucet at the house.
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In the non-coastal delta and in much of middle Egypt, shallow
wells equipped with handpumps are common. On average, hand
pumps serve as a source ror some of the needs of 28% of the
people in the villages. (Fig.1) One villager advised a team
member that the best way to judge the water system in the
village is to count the number of new private handpumps.
"People would not be installing those handpumps if the water
system was working properly," he said.

Most of these shallow well handpumps are old and they
periodically need to be repaired at a reported cost of between
LE 150-250. New shallow wells and handpumps cost in the order
of LE 1,000 to LE 1,500 to install today. Some villagers have
replaced the old handpumps on these shallow (20-30 meters)
wells with electric pumps that pump the water into a roof
storage tank. Such electric pumps are reported to cost over
LE 150, and the storage tanks cost an additional LE 100.

. In the surface systems, householders compensate for the low
pressure and intermittent service by installing illegal electric
pumps to pump the water up to roof tanks. Again such devices
cost and people pay. In Damietta for instance, well over half
the houses in the four villages surveyed had invested in such
pumps and tanks.

Finally, some villagers in a few areas report buying water
from water vendors at a cost of 75 pt per day. One family
reported spending 50 pt for a "cask’ of water, which was less
than 100 liters. That translates to a cost of LE 5/m3

Along with television, the washing machine is fast becoming a
very popular item. In some villages it seems that over 50% of
the households have made this investment of between LE 80 —
LE 120. Even in some adobe houses without water connections,
one finds the electric washing machine being filled and emptied
by bucket. One also finds women with washing machines 2t
home, doing laundry by hand at the canal.



5.3 Wastewater and Excreta Disposal Costs

To deal with the wastewater (sullage) disposal problem, some
householders in one village in Menoufia have constructed
wastewater storage tanks on the roof of the house at an
estimated cost of LE 100-150. These tanks hold enough sullage
for about a week and are drained through a hose into the
viliage's tractor-pulled sullage pick-up tank that makes regular
rounds. They carry their dishes to the roof to wash them, and
store other wash water there until the village sullage tanker
comes round to collect the wastes.

The problem of having to pPump out septic vaults is increasing
in some arezs due to the rising water table. The cost of pumping
out septic vaults or digging out latrines varies considerably. In
some areas people report paying as much as LE 60 to have their
latrine dug out once a year.

In other areas, people report that their latrines almost never
need to be emptied. Septic pumping trucks are reported to
charge between LE 3.00 (government) and LE 5.00 (private) to
pump out a household vault. But how often this needs to be
done is not clear. In many villages people will delay the chore
longer than they should in order to have the government truck
do the job for LE 2.00 less than the private truck. It seems that
the amount itself is not so important as is the principal of

paying extra.

Conversely, many villagers stressed that they would contribute
to the construction costs of a wastewater system, and in a
number of the sampled villages they have already done so.
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6. Changing Patterns of Water Use

It is important to remember how recent is the provision of piped
water to village houses. The interview records show that among
those with house connections,75% have received this service during
the past seven years, and 50% have received this service only
during the past three years.

In most instances, villagers with house connections express their
general satisfaction with the water service, despite any complaints
or wish lists they may have. They stress that in the recent past
they were without such service entirely, therefore they view the
present system as an important improvement. There is an air of
resignation about their system's deficiencies. It is difficult for
villagers to assess fully the water system's deficiencies because they
have never experienced a better system and they have fresh
memories of worse.

As a relatively new service, villagers are still experimenting with
how to work the piped water into their patterns of labor and
living. In some villages in the delta, interviewees reported that
after washing clothes and dishes in the canal, they bring them
home and rinse them off with the cleaner piped water. In other
places women in adobe houses without water connections are
bringing buckets of well water to their electric washing machines.
In other villages, the piped water contributes to the operaticn of
profitable cottage industries such as egg production, chicken
raising, and cheese making. Many villagers no longer allow their
precious investment in livestock to drink from the polluted canal,
but water them from the piped water system.

The availability of piped water is part of a wider pattern of
changing village lifestyles. It goes along with the trend from adobe
houses to cement houses, increased employment off--farm, overseas
work experience, television—inspired styles of dress and cleanliness,
and diversified economic endeavors.

Although usage of piped water at the house remains low, this
usage is increasing despite the limitations of wastewater disposal.
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