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EXECUTIVE SUMMARY

This report recognizes that Egypt's current problems with
sanitary drainage in rural towns and villages can best be
addressed by considering the adaptability of affordable
wastewater technologies to the sanitary drainage conditions and
problems found in rural Egypt.

This report sets out a plan for completing a comprehensive
evaluation of technical aspects, economic facets, and project
implementation steps associated with the six different
wastewater treatment technologies being piloted through 20
individual wvillage scale wastewater projects in five Egyptian
Governorates., This evaluation methodology has been designed to
identify the following key points:

1. Which of the six technologies being demonstrated are
appropriate and realistic for replication.

2. How each pilot wastewater facility actually performs
compared to: 1) national effluent requirements (Law 48);
2) equipment warranties; 3) design removal efficiency;
and 4) standard levels of performance for identical type
facilities operating in other countries.

3. To what extent does the existing shortage of trained
sanitary engineers at the governorate level who can
adequately plan for, perform design and design reviews,
monitor construction and operate wastewater facilities
limit design/construction quality and the overall
performance of these types of facilities.

4. A development plan which takes into account the cost of
replicating on a national level when even the lowest cost
technologies piloted will exceed the GOE's present
ability to pay for these types of projects in a timely
manner and in a way which addresses the growing sanitary
drainage problems in rural villages.

5. Practical guidelines for project implementation steps
which can be used to replicate the pilot experience for
additional villages in each of the rural governorates,



This evaluation methodology takes into account that the
choice between alternative village wastewater treatment and
disposal technologies cannot be viewed as a purely technical
matter. Economic considerations are of paramount importance in
rationalizing such choice in order to determine the mirimal
‘choice set', and to rank-order the technologies within a yiven
village-specific context.

Furthermore, this evaluation methodology highlights the
following variables as most crucial in the process of choice of
an optimal technology:

(a) the availability of land in the village and at what price:

(b) levels of annual recurrent cost (operating and
maintenance), adjusted for inflation;

(c) the level of energy-consumption for the technology, as the
future opportunity cost of energy will weigh very heavily
on the economies of operation of any given technology;

(d) manpower requirement, in particular, in terms of certain
critical skills;

(e) the life-span of any given treatment technology, as
various life-spans entail different net present values
which affect the process of choice;

(f) the size of population served, since certain technologies
are more sensitive than others, for considerations of
economies of scale;

(g) the availability and cost of supporting and ancillary
services (e.g. water works, roads, electricity towers,
etc.); and

(h) the issue of ‘optimal site to minimize initial capital and
recurrent O&M costs.

As a complement to this report, a separate study is being
carried out for the purpose of identifying financing schemes
for village wastewater facility capital and recurrent costs.
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SECTION 1

INTRODUCTION

Egypt's commitment to improving village sanitary drainage
conditions and protecting water quality in irrigation canals/drains
indicates there is a need to closely evaluate and report the
experiences of the Local Development Wastewater Program in selecting,
designing, locating, constructing, and operating appropriate
technology wastewater treatment systems in Egyptian rural settings
which will be wuseful both to government policy makers as well as
rural sanitation implementing personnel. The challenge of providing
as many rural communities as possible with the required facilities
necessitates finding techniques to achieve these objectives with the
resources available to Egypt. This report is intended to address
this need.

The recent -emergence of wastewater facilities in rural “gypt
indicate that wastewater treatment systems are becoming the local
solutlon of choice for Eqypt's sanitary drainage problems in highly
populated rural villages, Replicating this current development
strategy unabated on a national level and at a rate which will meet
the growing needs of the community has not taken into account Egypt's
strict national policy for effluent requirements (Law 48) coupled
with the relative high cost for these waste treatment systems.
However, even with the constraints mentioned above, full-scale
community sewerage systems remain the solution of chonice by Egyptian
local community development groups. Mecting the sanitary drainage
needs of the worst case, priority Egyptian communities presents
itself as a primary concern requiring the determination of the most
cost effective mix of sewerage and low cost sanitation.

The solution to this problem lies somewhere between a
relaxation or gradual application of law 48 combined with an early
focus on replicating only those appropriate treatment systems
offering treatment at the lowest cost. The development strategy for
each rural Egyptian governorate should include a sanitary drainage
master plan which addresses each village's sanitation requirements.
The findings from this report will assist in the preparation of these
governorate wastewater master plans.

Appropriate technology is being defined as a method or
technique that provides a socially and environmentally acceptable
level of service or quality of product with full health benefits and
at the least economic cost. The operational detinition of
appropriate technology includes long-run benefits and costs by using
life-cycle costing and by paying particular attention to the
technical potential for upgrading each alternative as the incomes and
asri cions of the users grow over time. (1)

(1) Kalgermatten, John M. “Appropriate Sanitation Alternatives - A
Technical and Economic Appraisal* (1982)
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Section 2 of this report lists the pilot village wastewater
facilities which are included in this evaluation and identifies the
objectives of the planned evaluation.

Section 3 is an update to the second interim report (March
1988) which discusses the cause of village sanitary drainage problems
and addresses the present status of the pilot village wastewater
facilities.

Section 4 identifies and discusses a methodology for evaluating
the eight major implementation stages and associated steps required
to implement village wastewater facilities, A combination of three
project implementation process evaluation methods are discussed,
i.e., Role Analysis; Task Analysis; and Obstacle Analysis,

Section 5 {s a discussion of the evaluation plan for assessing
and comparing the socioeconomic factors affecting the choice of an
appropriate wastewater treatment technology. Included in this
section is a presentation of data collection logic tables which
illustrates the process planned for collecting capital cost data,
recurrent cost data, and facility performance data.

Section 6 1is a discussion of replication issues which will be
considered in the final evaluation report.

As a complement to Section 4, Annex II presents draft guideline
procedures for each implementation stage/step.



SECTION 2

BACKGROUND AND OBJECTIVES

2.1 Backg. sund

The basis of this evaluation methodology report is a review of
twenty (22 pilot wastewater facilities installed in several
different geographic locations in developed villages located in rural
Egypt which were construcved/rehabilitated with USAID financial
support.

Technology Geographic

Village Type Location Governorate
Meet El Kholy Extended aeration Delta Damietta
Serw Extended Aeration Delta Damietta
Sharabas Extended Aeration Delta Damietta
Kafr El Batikh Oxidation ditch Delta Damietta
Kafr Soliman Oxidation ditch Delta Damietta
Khyata Oxidation ditch Delta Damietta
Rahamna Oxidation ditch Delta Damietta
Kafr El Ghab Aqualife Delta Damietta
Barashiya Aqualife Delta Damietta
Kafr Saad Aqualife Delta Damietta
Kom Akhdar Aqualife Delta Menufiya
Sahel Gawaber Aqualife Delta Menufiya
Dagahla Aera'ed lagoon Delta Damietta
Aadliya Stabilization pond Delta Damietta
Bolag Stabilization pond Desert New Valley
Balat Stabilization pond Desert New Valley
Sharm El Sheikh Stabilization Pond Desert South Sinai
Dahab Stabilization Pond Desert South Sinai
Nuweiba Stabilization Pond Desert South Sinai
Zankaloon Primary treatment Delta Sharqgiya



2.2 Objectives

The objective of this methodology report is to identify a plan
for the evaluaticn of the local development pilot wastewater program
including a working plan for the interpretation of these findings
under the context of an Egyptian national program for rural
sanitation. The report sets out a methodology for the subsequent
identification of:

I. Which of the six technologies being demonstrated are
appropriate and realistic for replication in the rural Egyptian
village context.

11, How each pilot wastewater facility actually performs compared
to: 1) national effluent requirements (iaw 48); 2) equipment
warranties; J) design removal efficiency; and 4) standard
levels of performance for identical type facilities operating
in developed countries.

III. To what extent dces the existing shortage of trained sanitary
engineers at the governorate level who can adequately plan for,
perform design and design reviews, supervise the construction,
and operate wastewater facilities limit design/construction
quality and the overall performance of these types of
facilities.

Iv. A development plan which takes into account that the cost of
replicating on a national level even the lowest cost
technologies piloted will exceed the GOE's present ability to
pay for these types of projects in a timely manner and in a way
which addresses the growing sanitary drainage problems in
rural wvillages.

Furthermore, the objective of the final report is to present
working guidelines for completing the eight standard implementation
stages (listed below) required to replicate the pilot experience on
a village by village basis,

1) Planning for village wastewater projects

2) Engineering study and design

J) Identification of project funds

4) Project design review

5) Contract tender, award, and construction

6) O&M considerations during the construction stage
7) Project commissioning

8) Facility operation



SECTION 3
COMPONENT PILOT ACTIVITIES

This section 1is an update to the second interim report
(ENG-R-39; March 1988). This section discusses the cause of village
sanitary drainage problems and ac iresses the current status of the
pilot village wastewater projects. Annex I is a status report (April
1989) for the pilot wastewater facilities.

3.1 Sanitary Drainage Problem Identification

In recent decades, problems of sanitary drainage in many parts
of rural Egypt, particularly in populated Delta villages, have
reached critical proportions. The severity of the problem is largely
due to the compounding of conventional village wastewater disposal
problems, themselves magnified in Egypt by the tremendous expansion
in water supply facilities (1), with the rise in the subsoil water
cable, possibly the result of increases in water usage without
corresponding increases in drainage capacities.

Health hazards resulting from the sanitary drainage problem are
visible. One of the more prominent manifestations is the emergence
of stagnant pools in low-lying areas of villages. While the
emergence of these pools has been primarily an effect of the rising
water table, the threat to public health has been magnified by the
contamination of the water with wastewater and by the subsequent use
of the pools by villagers for solid waste and sullage disposal.
These pools are prime loci for the breeding of insects which spread
disease. Groundwater emergence has been noted in houses and schools,
not only in open areas of low elevaticn.

An ever growing problem is the increasing overflow of household
and community sewage vaults and cesspits. Most of these sanitary
facilities were built without bottoms to allow seepage. However,
with the increasing consumption of water ard the rising groundwater
table, coupled with the insufficiency and costliness of means of
vault evacuation, it is altogether common to see sewage overflow from
the vaults. Further, the constancy of wastewater addition to the
ground within inhabitable areas and the infrequency of evacuation of
wastewater vaults and pits, and leaking water mains have created the
condition of “"perched" groundwater mocund under the villages in the
Delta where the soil is mostly clay with very low permeability.

(1) White, Gilbert F., and Anne U. White, "Potable Water for All :
The Egyptian Experience with Rural Wwater Supply”, Water
International, 11 (1986): S4-63.
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Another problem is the rising groundwater, which undermines
foundations and walls of houses through capillary rise of water, a
phenomenon affecting mostly, but not exclusively, mud brick houses.
This phenomenon has all too frequently led to waste of resources, as
when wvillagers have had to build raised foundations for their homes
or to dismantle upner stories to forestall collapse.

The inescapable impact of wastewater is abundantly apparent in
the problem of the increasing contamination of canals and drains with
sewage and wastewater, while canals and drains are continued to be
used by villagers to wash clothes and kitchen utensils.

The sanitary drainage problem than presents itself as a
self-amplifying interaction of a number of different factors: soil
types, hydrology, topography, infrastructure development, household
water consumption, sewage and wastewater disposal practices, and
locally available technologies and economics of waste evacuation.

The village wastewater problem has arisen mainly due to the
expansion of water supply and the increase in water consumption.
Existing household and village disposal technologies are simply
unable to cope with the increased volume of wastewater. Potentials
for groundwater contamination are greatest where sullage and sewage
are combined, because the most common form of the sewage vault is
bottomless and designed to permit seepage. The combination of the
two wastewater streams increases the frequency with which the vaults
need evacuation, imposing a financial burden on village families
where such services are available. In many cases, the technology and
the supply of evacuation services fall short of meeting the demand.
Moreover, even where the sullage and sewage streams are kept
separate, there remains the problem of where finally to dispose of
the wastewater. Some of the "solutions" have been noted above, i.e.,
canals, drains, stagnant pools, or any unoccupied area, including the
gtreet. The disposal problem may be further aggravated by blockage
of drains by solid wastes. In 1982, the GOE, aware of the public
health dangers involved in wastewater disposal practices, passed Law
48 which forbade the disposal of untreated wastewater into
environmental waters with the aim of protecting the River Nile, but
without providing the villagers with an alternative.

3.2 Extended Aeration Plants

Past History

In 1984, Damietta Governorate requested USAID to finance the
procurement of equipment for eight extended aeration plants under the
DSF Project. This request was given consideration but not funded,
under advice of the mechanical engineering staff of USAID/Cairo, for
the reason that the plant processes require mechanical and electrical
equipment too complicated to be appropriate for the villages of Egypt
today. Subsequently, an independent judgment was given by AID/W
sanitary engineer who stated that the plants were inappropriate for
reasons of their high technology and high O&M costs,



The contract for the construction of the eight extended
aeration plants was, therefore, entered into between the Damietta
Governorate and a consortium which included the Trans World Consult
and Trading Co., the representative of the SOAF Company of France in
Egypt, and the Modern Company for Architectural Works, the local
contractor. The project was initially financed solely by Damietta
Governorate. Sometime after the contract was let on 9 August 1983,
the IAC approved the allocation of BVS funds for part of the local
currency costs of the project, i.e. for the civil works and erection.

This is a design-build contract following terms of reference
prepared by NOPWASD, Cairo. The geo-technical study was made by a

consultant to the contractor. The design of the civil works was
produced by a structural engineering consultant also hired by the
contractor to (fit the equipment specifications. The operations

building in each site was designed by the contractor based on 150
m2 floor area requirement given by the Governorate,

Construction Status as of March 1989

The contracting office for the project is the Finance
Department of the Damietta Governorate. The construction monitoring
i{s provided by the Housing Department with a representative at the
sites where the works are in progress. All equipment procured by the
Governorate from France has been received and is stored at the site
of the concrete batching plant of the contractor or at the sites, the
latter when installation is imminent.

There have been delays in the execution of the
construction/erection in part due to mitigating circumstances such as
the contractor's cash-flow problems and in part to the lack of
activities in which both parties to the contract must share

responsibilities, The quality of the construction is superior for
rural areas of Egypt today. In general, the concreting technique is
good. The contractor has his own concrete batching plant and employs

two ready-mix trucks and pumpcrete equipment for concreting. This is
not usual in most rural settings. Table 3-1 shows the approximate
percentage of plant completion in each of the eight villages, as of
March 1989 (sewerage systems have been completed in all eight
villages). In Meet El Kholy, plant construction is complete. 1In El
Srew, the plant is nearly complete. Plant construction is at the
midpoint in Sharabas; in the other five villages, the plants are in
the early phases of construction.

Note : As of March 1989, BYVS funds expended on the plants amount to
approximately 45% of the local currency cost of the eight plants.
The foreign currency cost (French francs) borne by the GOE is
approximately 50% of the total cost of the plants, the balance being
the local currency costs. Therefore, the BVS funds have covered
approximately 22% of the total contract cost through March 1989.



TABLE 3-1
EXTENDED AERATION PLANTS: IMPLEMENTATION STATUS

AS OF MARCH 1989

Village Revised Est. Percent
Completion Date Completion 31/3//89

Meet El Kholy 15 Dec. 1987 1

Serw(+) 15 Dec. 1989 92
Sharabas(+) 15 Feb, 1989 47

El Ghonaimia(+) 15 Apr. 1990 9

Kafr El Arab(+) 15 Jun. 1990 17

El Wastani (+) 15 Jul. 1990 2

Meet Abu Ghaleb (+) 31 Jul. 1990 2

El Roda (+) 2 Aug. 1990 9

(")

The agreement with the original construction contractor
was recently terminated. The governorate is now working
to replace this contractor so that work can resume on
these facilities.



Update of Construction Progress, March 1989

Since March 1987, there was for a while some progress in
the work, though minimal, but by the summer of 1987 a total
cessation of work at the sites. There were claims and
counter-clainms from the Contractor and the Governorate,
respectively. The Contractor claimed that he was entitled tq
additional payments due to force majeure and that the
Governorate had not made progress payments in timely manner
stipulated in the contract. The Governorate claimed liquidated
damages for construction delays due entirely to the fault of the
Contractor.

In December 1987 a legal consultant was called in by the
Governorate to weigh the claims and counter-claims. He
concluded that the Contractor could not be totally faulted and
he suggested new construction completion schedules. This report
was shelved, and the impasse continued. In March 1988, the
Governorate and the SOAF representative in Egypt met to agree on
arbitration. This did not take place, and the resolution of the
impasse is yet to be reached.

In September 1988, the governor of Damietta decided to
take legal action against the construction contractor including
the withdrawal of work from him and the re-advertising for a
replacement contractor to complete the work. Two public sector
companies have submitted their tenders for this work. A final
decision has not yet been reached by the special governorate
committee responsible for resolving this matter. The total
amount of money remaining in this project account is reported by
the local development department in Damietta to be LE.107,220.00
BVS money.

Plant Operation

Operation of the one extended aeration plant completed to
date (Meet El1 Kholy village) is not without problems due to
inadequacies in both design and construction. This plant is
undersized for the population served. The flow is, therefore,
on this account alone in excess of the plant capacity. The
problem was further compounded by the French design engineer's
agsumption of water consumption in the village to be 55 liters
per capita-day when the actual average winter time consumption
is 76 liters per capita-day. Additionally, there was a mismatch
in the collection system pumping station with the plant
headworks. The sewage pumping station in the village is
equipped with 40 1liters per second pumps; the intake structure
of the plant was designed for a peak flow of 9.5 liters per
second. This caused the plant's inlet structure to be
surcharged.


http:LE.107,220.00

Error in the civil works design has compromised the aeration
efficiency and inadequate provision of sludge drying beds is
affecting the operation since sludge wasting cannot be done
optimally.

Operation of the Meet El Kholy extended aeration
wastewater treatment facility has been arranged with a private
Egyptian 0&M contractor. The monthly cost of this 0&M contract
is LE. 2000. The O0s&M contract includes the following key
points:

0 The contractor is responsible for all management,
maintenance, and operation of the facility.

o The length of the contract is S-years starting on 1
September 1987,

o The contractor is responsible for paying the costs of
all consumables including oil, grease, and chlorine.

o The contractor will pay the electricity costs for
site lighting only.

o The contractor will pay the costs of all laboratory
tests and supply certificates from “competent
authorities*. (note: no laboratory tests were
specifically identified in the contract)

There is an ongoing problem with this facility's operation
in that the 0&M contractor claims that the responsibility of
removing sludge from the sludge drying beds is the
responsibility of the owner. The result is excessive delays in
sludge removal from the drying beds (a task which is now being
carried out by the village maintenance department) which is
limiting the performance/efficiency of the aeration and
clarification processes in addition to the percent solids
concentration of the dried sludge. This issue, concerning who
is responsible for the emptying of the sludge drying beds (the
owner or the contractor), seems to have come about from earlier
discussions between the two parties during the O&M contract
negotiations concerning the reuse/selling of the dried sludge
cake to local farmers. At that time the village/markaz.
negotiating team was overly protective of the issue of who owns
the dried sludge in their ambition over possible marketing of
this product, Clarification of owner and contractor
respongibilities related to this issue are now being facilitated
with assistance from the T~ contractor.

Chlorination and flow measuring equipment at the Meet El
Kholy facility remains to be fully installed and ready for
operation. These items were never completed before -he
construction contractor demobilized due to contract disputes.
This impacts the plants overall operation in two major areas;

- 10 -



1) control of unit process can not be optimized without
accurate flow data, and 2) final effluent is being discharged
un-chlorinated resulting in receiving stream discharge
violations of coliform standard. Final installation of these
equipment items will be a priority task once the new
construction contractor is selected.

The LE 2,000. monthly cost paid to the O&M contractor for
the operation of the Meet El Kholy facility i{s being met by the
aggsessment of individual households within the village. Each
household connected to the village sewage collection system pays
a monthly fee of LE 1.00. The money is collected from each
household through door to door canvassing conducted by a
representative of the village executive council. The collected
money is sent to the Markaz accounting department. Before the
Markaz can issue a check to the O&M contractor the governorate
accounting department must first approve the pay request.
Payment to the OsM contractor is often 3-months past due.

3.3 Oxidation Ditch Plants

Past History

Damietta governorate requested LE 3,300,000 in 84/85 BvVS
funds to finance wastewater projects in six villages. Chemonics,
the technical assistance contractor to the BVS Project, was
asked to select an appropriate treatment technology. Several
systems were compared. Waste stabilization ponds were rejected
on the grounds t fficient land could not be made available
by the wvillages. .'d treatment methods had to be rejected on
account of imperme.ole soil and the high groundwater levels in
the six wvillages. The oxidation ditch technology was chosen on
the grounds of its lower construction costs and in the interest
of demonstrating a different technology. The choice was
technically endorsed by NOPWASD. The system is one of an
intermediate technology.

In November 1987 because of financial constraints to
balance the dollar and local currency requirements, the decision
was taken by the Governorate to construct oxidation ditch plants
in only four of the six villages and to employ the Aqualife
treatment system in the other two villages.

Present Status

The governorate retained NOPWASD as the design agency with
the thought that it would provide the necessary plans,
specifications, and bid documents SO as to enable the
Governor.ce to select a construction contractor through the
competitive bidding process. NOPWASD provided simply the
specifications and concept drawings for a design-huild contract.

- 11 -
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In the plan review by USAID a question was raised whether
the performance criteria could be met economically and without
auxiliary units by the plants as given in the concept drawings.
Since the die had been cast for the contract to be design-builad
and accepted by the Governorate, Amandment No. 1 was added to
the contract by NOPWASD to give bidders an alternative to design
the plants either for intermittent operation or continuous
operation. This was further modified in Amendment No. 2. The
intermittent operating mode was later dropped as an alternative,

The bid documents were further flawed since they violated
USAID commodity procurement guidelines. To rectify this,
provisions were included in Amendment No. 2 to separate out the
commodity procurement under a separate contract from the
construction/erection contract for the plants. The tendering
process for the local contracting was placed in the hands of the
Finance Department of the Governorate. The equipment required
for the oxidation ditch plants were procured under an AID-direct
contract from a U.S. supplier. The contract for the civil works
of the four oxidation ditch plants was signed on 18 January
1988,

Since the design of the four oxidation ditch plants was
procured under the design-build contract, there was a plan
review of the plans produced by the contractor. The
construction monitoring of the project is being provided
primarily by the staff of the Housing Department of the
Governorate with technical assistance provided by the
engineering staff of the LD II project.

- 12 -



TABLR 3-2

OXIDATION DITCH PLANTS: IMPLEMENTATION STATUS

Village

El-Rahamna

Kafr Soliman
Kafr El1 Battiakh
El-Khayata

Village

El-Rahamna

Kafr Soliman
Kafr E1l Battiakh
El-Khayata

AS OF MARCH 1989

(WASTEWATER TREATMENT PLANT)

Estimated
% Completion Completion Date
60 % 1/3/1990
65 A 1/3/1990
10 § 1/3/1990
S % 1/6/1990

(SEWAGE COLLECTION SYSTEM)

Estimated
A\ Completion Completion Date
100 &
100 o
90 % 1/12/1989
100 %
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J. 4 Aqualife Process
Past History

The Aqualife process may be classified as one of low
technology. It is unique in that it is recorded to have a
very high efficiency for oxygen transfer (thus low
operating cost) and in that its only power-driven component
is a pump (thus low maintenance cost). It has been shown
to produce excellent results in Europe.

Funding for three projects which will demonstrate the
Aqualife process originated in a USAID/Chemonics proposal
to demonstrate innovative technolcogies in six Delta
villages (three in Damietta, and three in Menufiya). Three
treatment technologies were selected - a communal
composting plant,(+) waste stabilization ponds, and a
modified, mechanically aerated version of the aerated
lagoon technology.(++) Subsequently, Chemonics and USAID
engineers became aware of the Aqualife technology and
proposed its use in three of the six pilot projects.

The Menufiya Governorate judged the Aqualife process
to be a good choice because it was seen as being
cost-effective and requires a relatively small land area.
This combination was very appealing. In Damietta
Governorate an existing, unused irrigation ditch made the
installation of the units exceedingly advantagecus because
this entailed minimal c¢ivil work. The LD II Rural
Committee approved the funding for the three projects in
December 1986.

(+) The communal composting rlant project was dropped
because the Menufiya governorate could not bring
about an agreement on the technology within the
community.

(++) See Preliminary Designs for Pilot Wastewater/Drainage
Projects in Six Delta Villages Master Report
(Chemonics/Cairo), September 1985.
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Present Status

Since the Aqualife equipment is unique and only available from
a single firm in the U.S, the route of sole source waiver was taken
and AID-direct contract was entered into by USAID with AMI
International of Pittsburgh, PA. The contract included the supply of
the units, their dellvery and erection, and civil works by an
Egyptian subcontractor. Operator orientation was also included. The
civil work design for the villages was reviewed by USAID. The
installation was to have been completed in six months from the
effective date of the contract. “he installation of the equipment
and the civil works, however, could not be completed within the
original contract period because of circumstances beyond the control
of the contractor. Electricity and water, which were the owner's
responsibility to provide, were not supplied to the contractor in a
timely manner, and in Menufiya the construction sites were not turned
over to the contractor free and clear until the farmers were able to
harvest their crops from the sites and access roads, also the owner's
responsibility, were not graded. The construction monitoring
responsibility was shared by the governorate's Housing Department
engineering staff and the technical assistance engineering personnel
under the guidance of the USAID engineer.

Two other villages in Damietta governorate, Ka‘r Saad El Balad
village and Barashiya village, are now installing Aqualife units.
These village wastewater treatment facilities include a modification
in the design of the plants to include primary basins, the Aqualife
aeration basins, and sludge drying beds. This was designed so that

‘these plants can receive higher loadings.
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TABLE 3-3

AQUALIFE TREATMENT UNITS: IMPLEMENTATION STATUS

Village

Sahel El Gawaber
El-Kom El Akhdar
Kafr El Ghab

Kafr Saad El Balad
Barashiya

Village

Sahel El Gawaber
El-Kom El1 Akhdar
Kafr El Ghab

Kafr Saad El Balad
Barashiya

AS OF MARCH 1989

(WASTEWATER TREATMENT PLANT)

Estimated
% Completion Completjion Date
100 &
100 &
100 %
40 § 1/01/1990
50 % 1/01/1990

( SEWAGE COLLECTION SYSTEM)

Estimated
3 Completion Completion Date
90 § 1/07/1989
100 &
85 % 1,/08/1989
80 & 1/12/1989
100 %

- 16 -



3.5 Aerated Lagoon
Past History

This is a 1low technology process which is being built in one
village in Damietta Governorate (Dagahla). Mechanical aeration
assists the natural process of photosynthetic oxygenation. This
enables reduction in land requirements.

The process design was studied by Chemonics as part of the
six-village demonstration effort and a report detailing the
requirements was prepared.(+)

Present Status

Chemonics prepared the Terms of Reference with which the
Governorate advertised for a design-build contract. They, as for
other projects, underwent plan review by the governorate Housing

Department with assistance by USAID-Chemonics engineering group.

Special horizontal aerators have been imported from a U.S.
supplier under AID-direct contract with sole source waiver.

The construction monitoring is primarily being completed by the
Governorate Housing Department staff. They are being assisted by
Chemonics technical assistance engineering personnel.

TABLE 3-4

AERATED LAGOONS: IMPLEMENTATION STATUS

AS OF MARCH 1989

(WASTEWATER TREATMENT PLANT)

Estimated
Village % Completion Completion Date
Dagahla 60 % 1/7/1989

(SEWAGE COLLECTION SYSTEM)

Estimated
Village % Completion Completion Date
Dagahla 75 % 1/7/1989

(*+) See Preliminary Designs, op.cit.
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3.6 Waste Stabilization Pond

Past History

This 1is the cimplest of the technologies being employed in the
pilot wastewater plant projects, but has the disadvantage of a
relatively large land requirement. This technology is now being
demonstrated in seven localities. Three communities in South Sinai
are being included in the evaluation of the demonstration projects;
they were rdt an original part of the pilot program. The South Sinai
facilities were constructed by Israel during the period of
1967-1974. These facilities are now being rehabilitated through
assistance from USAID.

Present Status

For the Aadliya village facility, Terms of Reference for the
stabilization pond project were prepared by Chemonics ~nich were used
by Damietta Governorate to advertise for a design-build contract.
The design details required were minimal; nevertheless, they were
reviewed by the governorate Housing Department with the assistance of
the USAID-Chemonics engineering group.

The rehabilitation and extension of wastewater services in the
four Gulf of Aquaba cities: Sharm El Sheikh, Dahab, Nuweiba and Taba
are being funded by USAID and the GOE. The engineering study was
completed by the firm of Dr. Ahmed Abdel Warith which is also
supplying services as the construclLion manager for the governorate.
The construction is being undertaken by the consortium,
CARE-Engineering Markets. The work at Taba was postponed following a
decision to do a master plan for the development of the greater Taba
area. A new plant is being built in Nuweiba, an old plant is being
rehabilitated in Dahab, a new plant in th2 Bedouin area in Dahab, a
new plant in Ras Nasrani and an addition to the existing plant is
being constructed at Sharm El Sheikh.

The design and contract specifications are now complete for the
two stabilization pond facilities in New Valley governorate. The
Terms of Reference for selecting a consultant to perform the design
work were prepared by the New Valley Governorate Housing Department.
The Markaz associated with each facility is now tendering for
construction,

These facilities do not require any import of equipment. 1In
Aadliya village the community purchased the treatment site as part of
its contribution to the project. The Governorate Housing Department
prepared the bill of quantities for the sewer network. The
construction monitoring {is primarily the responsibility of the
Governorate Housing Department staff which |is being assisted by
Chemonics.
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New Valley Governorate paid for design services for the design
of four village stabilization pond facilities using funds (LE 48,000)
from the LD II/P first year allocation. New Valley is now
constructing two stabilization pond facilities using funds from the
LD II/P second year allocation. Construction supervision is being
provided by an outside consultant selected by the New Valley
Governorate,

TABLE 3-S5

STABILIZATION PONDS: iMPLEMENTATION STATUS

AS OP MARCH 1989

{WASTEWATER TREATMENT PLANT)

Estimated
Village 3 Completion Completion Date
Aadliya 20 % 1/12/1989
Bolag design complete 1/05/1990
Balat design complete 1/05/1990
Sharm El Sheikh(+)
Dahab (+)

Nuweiba (+)

(SEWAGE COLLECTION SYSTEM)

Estimated
Village % Completion Completion Date
Aadliya 20 3 1/12/1989
Bolaq design complete 1/05/1990
Balat design complete 1/05/1990
Sharm El Sheikh(+)
Dahab(+)

Nuweiba(+)

Note: (+) Rehabilitation/Expansion project
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3.7 Primary Treatment

Past History

The design of the wastewater treatment plant for the village of
Zankaloon was undertaken by an engineer in the Housing Department of
Sharqiya Governorate, based on the Chemonics' technical analysis of
the village's wastewater problem, The need was perceived by the
villagers and substantial contribution was made by them as their share
in the cost of the construction of the wastewater collection and
treatment system,

The governorate received an allocation from BVS funds partially
sufficient to construct the main wastewater collection system,
pumping station, force main, and the primary treatment. Additional
funds have been requested from LD II project.

The desijn was reviewed by the USAID engineer and suggestions
were made for its improvement. In the review the secondary treatment
design was found inadequate. The phasing of the construction was,
therefore, planned with the secondary treatment component to be built
at a future time.

Present Status

The contracting process was handled entirely by Sharqiya
Governorate. The construction work was monitored by the Housing
Depariment engineers with assistance from a Chemonics engineer. The
quality of construction to date has been poor. A special report was
sent to the governorate from the TA contractor which outlined areas
requiring improvement. The governorate is now addressing these
construction problems with assistance from the TA contractor.

TABLE 3-6

PRIMARY TREATMENT FACILITY: IMPLEMENTATION STATUS
AS OF MARCH 1989

(WASTEWATER TREATMENT PLANT)

Estimated
Village % Completion Completion Date
Zankaloon 70 % 1/1/1990

(WASTEWATER COLLECTION SYSTEM)

Estimated
Village % Completion Completion Date
Zankaloon 50 ¢ 1/12/1989
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SECTION FOUR
PROSECT IMPLEMENTATION 'STEPS' EVALUATION

In order to meet the educational purpose of this evaluation,
i.e., to provide guidance for future investment decisions, this
evaluation will identify and measure the major factors and obstacles
affecting village wastewater project implementation. The final
analysis and determinations regarding the appropriateness of the
pilot wastewater technologies will be through a synthesis of these
‘process' variables with project technical (product) variables.
This ‘process' evaluation will look at each individual step in the
project implementation procedure for the purpose of identifying and
understanding the issues which now, or in the future, may affect the
efficiency of village wastewater project implementation. The
identification of key issues and constraints will allow for the
subsequent streamlining of the implementation procedure with the
realization of better quality projects completed in a more organized
and efficient manner in the future. Problems and issues identified
during the implementation of the village pilot wastewater projects
will be discussed and examined as a part of this evaluation with a
focus on developing better project implementation procedures and
coordination at the governorate level for these types of projects.

Village wastewater projects, like any general civil engineering
works, progress through various defined stages &s they move Sfrom
conception to coupletion. These stages involve a series of
interactions between the client and his appointed engineer. In the
final evaluation report each of the below listed implementation
stages and associated steps will be evaluated individually along with
a presentation of definitive guideline procedures to follow for the
implementation of future village wastewater projects, A draft
discussion of the guideline procedures for each implementation
stage/step is presented in Annex-II.

Village Wastewater Project Implementation Steps

Stage One: Planning for Village Wastewater Projects

Stage Two: Engineering Study and Design

Stage Three: Identification of Project Funds

Stage Four: Project Design Review

Stage Five: Contract Tender, Award, and Construction

Stage Six: OsM Considerations During the Construction Phase
Stage Seven: Project Commissioning

Stag Eight: Facility Operation
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4.1 Project Implementation Phases

Each of the above listed steps or stages, in the life span of a
project, has its own particular significance and the successful
completion of each is a stepping stone to the overall success of the
project. In the case of project conception and planning, the ideas
and general scope of the project are formulated by the client and
discussed with his engineer. At this early stage of the project the
client knows what he wants, in general terms, of his proposed
project. The next stage, i.e. feasibility and preliminary design,
allows the client to choose from the various options presented by his
engineer. These are important first steps which impact the projects
overall effectiveness and final cost. The third stage in the
implementation process is the preparation of the project's final
design. The final three stages in the implementation process can be
grouped together in that tendering/construction, commissioning, and
operation have been preordained by the preceding processes. In other
words the nature of the end product has already been established and
whilst strict control must be observed during each of these final
stages there 1is wvirtually no rescindment. Barring any major
alterations in the client's requirements or financial crisis the
project should move toward completion without delay.

Thus from the above descriptions three distinct phases can be
identified. Firstly, there 1is the overall conception and choice
contained in the earlier two stages where the client interacts
closely with the engineer and establishes what he wants and sets the

project on the correct course. The last phase consists of the
activities to set everything in motion towards completion of the
works. The remaining in-between phase is one of the preparation of
detailed design. In this phase the engineer takes the approved

preliminary work and concepts from the feasibility study and using
his engineering skills creates the project, on paper, which his
client will ultimately receive as hardware.

4.2 Project Implementation "Steps' Evaluation Methodology

The monitoring of wvillage wastewater project implementation
stages and steps js undertaken for a number of purposes. It has been
shown that a large proportion of projects that fail to show impacts
are really failures to deliver the interventions in ways specified.
It 1is also possible that some wastewater project implementation
procedures that do show positive impact results should not be
replicated or expanded because the improvement or success of the
completed step may be related to the implementation of a product
other than the one specified. Additionally, research on project
implementation steps is valuable in determining the levels of
performance for each function group involved and in identifying where
training interventions can be best focused. Table 4-1 is a master
list of wastewater project implementation stages and associated
steps.
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Table: 4-1

VILLAGE WASTEWATER PROJECT

IMPLEMENTATION STAGES/STEPS

STAGE OMZ

STAGE TWO

STAGE THREE

STAGE FOUR

Planniahg Stage

FRaTiRIAAYY BLityn"Blase

Brxalggg;gt of Financing

Prai1°buB054°8 Seytev and

1. Needs 1dent1i1c;ilon

1. Prepare RFP for feasibility

study

-

Develop a financing plan
using community raised

1.

Review preliminary design

10. Beginning of owner
operation of facility

2. Needs assesment funds. Bab-IIl funds, 2. Propare final design
and Grant funds
3. Ident:ify and approve funds{2. Advertise for consultant 3. Review final design
for the teasibility study to perform feasibility 2. Collect local funds
study
3. Review/Select consultant 3. Aguisaition of funds for the
to perform feasibility treatment plant and
study Pumping station(s) based
on the locations
4. Propare feasibility atudy identified in the
feanibility study
5. Review of completed 4. Securo funds for phase(s)
feasibility study of implementation from
different sources
B STAGE FIVE 8TAGE 81X STAGE SEVEN STAGE EIGHT
Contract Tender. ard, Conajder o r a
ana Eon-tIucg,on Qg.g. " con‘éguceiénngtgg.lng Project Commissioning Stage Facility Operations Stage
1. Prepare tender documents 1. ldentify staffing 1. Equipment acceptance 1. Set effluent standards
regquirements testing for receiving atreams
2. Pregqualitications
activities 2. Prepare/collect permits, 2. Process acceptance Enforce Law 48
sewer uso rules and teating
3. Advertise for a ragulations Sampling and analysis
construction contractor 3. Preparation of deficiency Program to support the
3. Prepare septage receiving and omisaions report enforcement of Law 48
4. Prepare contract addendum plan
4. Correction of i1tems 4. Coordinate pollution
5. Collect bid documents 4. Prepare operations budget li1ated in the deficiency control activities among
and omiasions report other governoratea and
6. Evaluate bid documents 5. Prepare process data logs national departments
and record forms Facility final acceptance
7. Select contractor 3. Perform daily operation
6. Prepare laboratory Agreement on the of the wastewater facilaity
8. Sign contract analysls program beginning date of the
) warranty period
9. Begin construction 7. Prepare preventative 6. Perform routine simple
maintenance program 7. Facility start-up maintenance of the
. training facility equipment .
10. perform construction 8. Begin staff training ]
supervision Program Actual facility atartup 7. Perform complicated
maintenance of the
9. Prepare facility Construction contractor facility equipment
information center startup operation
Period . 8. Perform routine process

control sampling and
analysis




A combination of three project implementation process
evaluation methods will be employed to adequately assess the various
implementation phases and steps associated with the pilot wastewater
projects, i.e., Role analysis; Task analysis; and Obstacle
analysis. Again, this activity is focused on identifying the best
set of implementation steps to use in completing future village
wastewater projects,

4.2.1 Task Analysis

Monitoring project implementation tasks, or steps, serves to
identify the following key points:

a. Which steps are now being completed on time, within
budget, according to contractual and legal requirements,
and with a quality product.

b. Which steps are not now being completed on time, within
budget, according to contractual and legal requirements,
and with a quality product.

c. Which step should precede another step.

d. Which steps can be combined or completed concurrently.

e. Which steps can be deleted completely.

In general, the task analysis allows the identification of
obstacles or problems encountered in completing the implementation
steps. Obstacles identified will be flagged and analyzed in a
separate obstacle analysis activity. Table 4-2 shows the data form

headings which will be used to collect task analysis data.

4.,2.2 Obstacle Analysis

Analysis of obstacles encountered in completing the project
implementation steps serve to identify the following key points:

a. For each implementation step, if an obstacle was
encountered, which obstacle category is affected.

b. For each obstacle identified, what was the cause of the
problem and which function group was involved.

c. For each obstacle identified, what action was taken (and
by who) to remedy the problem.

Identifying recurring obstacles for a given implementation step
helps to show the trend of which areas of the implementation process
are trouble spots, actions taken to remedy the problem, and which
function group was involved. The latter is further identified in the
Role analysis activity. Table 4-2 shows the data form headings which
will be used to collect obstacle analysis data.
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4.2.3 Role Analysis

Analysis of the different function groups which had
responsibility for a given step's completion, combined with the
obstacles encountered in completing the project implementation steps,
serve to identify the following key points:

a. For a given step, which function group had responsibility
(or a portion of the responsibility) for its completion,

b. If an obstacle was encountered in completing a step, which
unction group(s) were involved.

c. From the realm of data for a single step, which function
group is repeatedly identified as the responsible group
for obstacles encountered.

d. For the series of steps in the implementation process,
which function group is repeatedly identified as the
responsible group for obstacles encountered.

The relationship between obstacles encountered and function
groups will be further synthesized to determine the choice set of
implementation steps and levels of responsibility. Table 4-2 shows
the cata form headings which will be used to collect role analysis
data.

- 2§ -



Table 4-2 VILLAGE WASTEWATER PROJECT
IMPLEMENTATION PROCESS EVALUATION

Summary of Data Analysis Forms
which will be used in the evaluation

Identification of: Stepa/Role/Obstacle/Cost/Timing/Product (data form headings)

Stage: Group Start Date/ Costs
who Obstacles Encounterad End Date Product
completed Direct |Indirect
(list steps below) this step (Duration)

Task Analysis (data form headings)

Assesment/Grade of Product Pro.uced in this Step

Stage: Technical Aspects

Quantitative Aspects
Completed By

Remarks
Quality Contractual Time Finance
(list steps below) vs Regulations

Obstacle Analysis (data form headings)

Type of Obstacle Obstacle Definition Action Taken.
Stage: and by who, to
Function remedy the
i Product[Contractual|Timing|Finance Cause of the Problem | Group Problem
(list steps below) Quality vs Responsible
Regulations
Role Analysis (data form headings)
st Function Group Involved in Completing tha Step
age: .
Village| Markaz ORDEV Chemonics|{ USAID Governorate| Design Construction|National
. Housing Engineer|Contractor Authority
(list steps below) Department

- 26 -




SECTION FIVE

PROJECT 'PRODUCT' EVALUATION METHODOLOGY

This section is a presentation of the methodology or plan which
will be followed for collecting product data associated with each
pilot wvillage wastewater facility being demonstrated along with a
further discussion on how this data will be used in the evaluation.

5.1 Analysis/Comparison of Facility Performance (Evaluation

Criteria)

The purpose of this data collection effort is to; (1) quantify
each facility's individual performance based on design expectations,
and (2) allow for the subsequent comparison between the different
technologies being demonstrated. This data collection effort will be
linked with the wastewater facility OsM training activity (task e2.)
in order to perpetuate facility performance monitoring by O0&M
technicians as a routine part of operations. Wastewater sample
analysis will be completed in the Chemonics Cairo office laboratory.

On the following pages are two data summary tables which
summarize the data collection methodology which will be used in this
investigation. Table 5-1 1is a typical process evaluaticn monthly
report form for a village wastewater treatment facility, Data
included on this form is the natput of daily/weekly facility process
measurements. Table 5-2 i{s a summary table for comparing each pilot
village wastewater facility's finsl effluent.

Tables 5-3 through 5-7 are the sampling schedules for each
pilot wastewater technology.

Included in Annex III is a example of the wastewater unit
process evaluation data collection form(s) which will be used in
assessing each facility's unit process performance. The forms
presented in Annex III are for the Extended Aeration treatment
process. Similar forms will be tailored for each wastewater facility
being evaluated.
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PROCESS EVALUATION
RONTMLY OPERATING REPORT

Table 5-1

VILLAGE WASTEWATER TREATMENT FACILITY

WONTMLY RECORD __
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PILOT VILLAGE WASTEWATER FACILITY
PROCESS SAMPLING SCHEDULE
(EXTENDED AERATION TREATMENT PROCESS

PROCESS FLOW PATH AND SAMPLING SITES

‘ to landfill I

Screenings | (2) |Grit & Scum| (3) Aeration (4) |Clarifior {6) Disinfection (7) (to drain outfall)
—_— Removal ———{ Removal — Procgss Process (Chlcrination)
: (3)
J .
P [
(return sludge)
Sludge (9) Sludge (10) (to composting & landfill)
Holding/ Dewatering
Thickening
Sample Site Frequency Sample Type Analysis Sample Site Frequency Sample Type Analysie
(1) Daily 24 hr. comp.| Volume of screenings (3) 2/day Grab DO
sl T FETRR— R e e e e 2/day Grab OUR
(2) Daily 24 hr. comp.| BOD
Daily 24 hr. comp SS {6) 1/week 24 hr. comp.| 83
Daily 24 hr. comp VSS
Daily 2/day Sett)eable Matter (7) 1/week 24 hr. comp.| BOD
Daily 2/day PH l/week 24 hr. comp.| 89
Daily 2/day 1/week Grab Coliform (total)
Daily 2/day Temperature 2/day Grab DO
b — —- o~ s i et WU S N 2/day Grab PH
(3) 1/week 24 hr. comp SS 2/day Grab Chlorine Residual
1/week 24 hr. comp Vss ow
Dairly Grab Temperature
2/day Grab Settleable Matter (8) 2/day Grab DO
b— - - = ———— - —t+ 1/week Grab Ss .
(4) 2/day rad DO Flow (volume)
2/day Grab PH
2/day Grab Tomperature (9) (During each Grab Total Solids
1/vweok Grab MLSS sludge pour} Grab % solids
1/week Grab MLV3S Flow (volume)
2/day Grab MLSS (centrifuge)
2/day Grab MLSS Settleometer (10) After 30 Grab Total Solids
e ————— days Grab % Solids
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Table 5-4

PILOT VILLAGE WASTEWATER FACILITY
PROCESS SAMPLING SCHEDULE
(STABILIZATION POND TREATMENT PROCESS)

PROCESS FLOW PATH AND SAMPLING SITES

Stab. Pond Maturazion
—x— Cell No.1l |-x— ——X— Pond No.1 |—x—
—— Q) (£}
I to landfill J I I
' I [
Screenings | (2) Arfgrobxc (3) Stab. Pond (3) Maturation (6) (to drain outfall)
—— Removal ond x— Cell No.2 |-x X—{ Pond No.2 L X
(4) 4) 4)
i :
Stab. Pond Maturation
‘~x—{ Cell No.3 | x —x—+ Pond No.3 p—x—1
(4) 4)
(7)
Sludge (8) (to composting & landfill)
Dewatering
Sample Site Frequency Sample Type Rnalysis Sample Bite Frequency Sample Type Analysis
(1) Daily 24 hr. comp.| Volume of screenings (6) 1/week 24 hr. comp.| BOD
1/week 24 hr. comp S8
(2) 1/week 24 hr. comp.| BOD 1/week Grab Coliform (total)
l1/week 24 hr. coamp.| 8S 2/day Grab DO
1/week 24 hr. comp.| VSS 2/day Grab pH
2/day Grab Settleable Matter 2/7day Grab Chlorine Residual
2/day Grab pH Flow
2/day Grab
2/day Grab Temperature (?) During each Grab Total Solids
sludge pour Grab % solids
(3 1/week 24 hr comp.| S8 Flow (volume;
1/week 24 hr comp.| v8s
1/week 24 hr. comp.| BOD (8) After 30 Grab Total Solide
2/day Grab - Do days drying Grab % Solids
YY) 27day Grab DO
2/day Grab pH
2/day Grab Temperature -
2/day Grabh Liquid Level
1/month Grab Sludge Level
'(_5~)—-- 1/week 24 hx‘_-cbmp. S8
1/weeh 24 h1 . comp.| VSS
1/week 24 hr. comp.| BOD
2/day Grab DO
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PILOT VILLAGE WASTEWATER FACILITY
PROCESS SAMPLING SCHEDULE
(PRIMARY TREATMENT PROCESS)

Table 5-5

PROCESS FLOW PATH AND SAMPLING SI1TES

[ to landf1ll I

EY)

Sc}eennngs (2) Primary (3) (to drain outfall)
—~——1 Removal Clarifier
4)
(3)
Sludge (6) (to composting & landfill)
Dowatering
5:;;10 Site Frequency Sample Type Analysin Sample Site Frequency Sample Type Analysis
(B 8] Daily 24 hr. comp.| Volume of screenings (5) 1/week Grab Total Solids
— 1/week Grab % solids
(2) Daily 24 hr. comp.| BOD Daily Flow (volume)
Daily 24 hr. comp.| 88
Daily 24 hr. comp.| VSs (6) After 30 Grab Total Solids
Daily 2/day Settleable Matter days drying Grab % Solids
Daily 2/day pH -
Daily 2/day
Da:ly 2/day Temperature
135 [ Tirweek 24 hr. comp.| BOD
1/week 24 hr. comp.| 88
1/week Grab Coliform (total)
Daily Grab DO
Daily Grab PH
Daily Flow
4) Daily Grab DO
Daily Grab PH
Daily Grab Sludge level
Daily Grab Temperature
(4) Daily Grab DO
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Table 5;6

PILOT VILLAGE WASTEWATER FACILITY
PROCESS SAMPLING SCHEDULE
(OXIDATION DITCH TREATMENT PROCESS)

PROCESS FLOW PATH AND SAMPLING SITES

I ‘to land fill I

(1

Screen:ngs | (2) Oxidation (3) Clarifier (4) |Disinfection| (6) (to drain outfall)
—-——{ Removal Ditch
: (3)
.......................... [(7)
Sludge (8) Sludge (9) (to composting & landfill)
Thickening Dowatering
Sample Site Frequency Sample Type Analysis Sample Site Frequency Sample Type Analysis
(1) Daily 24 hr. comp.| Volume of screenings (5) 2/day Grab DO
2/day Grab OUR
(2) 1/week 249 hr. comp.| BOD 2/day Grab Water Level
1/week 24 hr. comp.| 8S 1 month Grab Sludge Level
l/week 24 hr. comp.{ VSS
2/day Grab Settleable Matter (6) 1/week 24 hr. comp.| BOD
2/day Grab PH 1/week 24 hr. comp.| S8
2/day Grab 1/week Grab Coliform (total)
2/day Grab Temperature 2/day Grab DO
- 2/day Grab pH
3) 2/day Grab DO 2/day Grab Chlorine Resjidual
2/day Grab PH ow
2/day Grab Tomperature
1/week Grab MLSS 7) 2/day Grab DO
1/week Grab MLVSS 1/week Grab 33
l/week Grab MLSS (centrifuge) 2/day Grab X solids (spin)
2/day Grab MLSS Settleometer
4) 2/day Grab (8) (during each! Grab Total Solids
2/day Grab Temperature 3ludge pour)| Grab X solids
1/week 24 hr. comp.| SS ‘| Flow (volume)
(9} After 30 Grab Total Solaids
days Grab % Solids
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Tuable 5-7

PILOT VILLAGE WASTEWATER FACILITY
PROCESS SAMPLING SCHEDULE
(AQUALIFE TREATMENT PROCESS)

PROCESS FLOW PATH AND SAMPLING SITES

S (1)

A . ,
Flow In Screenings | (2) Anerobic (g} Aqualife (5 To drain outfall
————— 1 Removal /Pond Basin
4) (4)
I(6)
Sludge (7) (to composting & landfill)
Dewatering
Sample Site Frequency Sample Type Analysis Sample Site Frequency Bample Type Analysis
(1) Dai1ly 24 hr. comp.| Volume of screenings (5) 1/week 24 hr. comp.| BOD
1/week 24 hr. comp.| 88
(2) 1/Week 24 hr. cowp.| BOD 1/week Grab Coliform (total)
l/Week 24 hr. comp.| SS 2/day Grab DO
1/Week 24 hr. comp.| VSS 2/day Grab pH
2/day Grab Settleable Matter Flow
2/day Grab pH
2/day Grab DO (6) (Take sample| Grab Total Solids
2/day Grab Temperature during each Grab X solids
sludge pour) Flow (volume)
(3 1/weoek 24 hr. comp.| S8 —
1/week 24 hr. comp.| VSS (7) (After 30 Grab Total Solids
l1/week 24 hr. comp.] BOD days drying)| Grab % Solids
2/day Grabd DO
{(4) 2/day Grab DO
2/day Grab pH
2/day Grab Temperature
2/day Grab Liquid level
1/month Sludge Level




5.2 Economic Evaluation Methodology

Following is a discussion of the methodology planned for
evaluating the economic factors affecting the choice of an
‘appropriate wastewater treatment technology' in rural Egyptian
villages, Since there are many options open to rural sanitation
planners in Egypt, the available technologies for sewage treatment
and disposable systems need to be fully assessed and evaluated. What
follows provides broad guidelines relating to the factors and issues
which will be considered in this evaluation. No discussion is
offered here of various conveyance methods as it is assumed that the
level of sewage flows reaches a critical level (i.e, 300 m3/day) to
justify the establishment of a conveyance network.

5.2.1. General Considerations

Since a comprehensive nationwide program of sewage treatment
and disposal systems to cover the priority areas of rural Egypt is
going to prove to be a costly and a lengthy program, the choice of an
'appropriate sewage treatment technology' requires very careful
consideration from both the engineering and economic viewpoints. The
final decision regarding the <choice set of treatment interventions
must consider both engineering and sociceconomic factors in order to
maximize the environmental and sanitary impact at the village level,
and at the same time minimizing the total capital outlay as well as
the recurrent operation and maintenance cost.

The process of technology choices will be village-specific,
taking into account the following considerations:(l)

(a) The various socioeconomic characteristics of each village
(size of village population, per capita water consumption,
availability of basic infra-structural services, etc.

(b) The sanitary habits prevailing in the village;

(c) Land availability (public or private) for the purpose of
setting-up wastewater projects. Land is a major
constraining factor affecting the choice of an appropriate
sewage treatment technology, so that the selection of a
certain technology needs to be appropriatelv-scaled and
tailored to fit given village requirements,

(1) CE. Ahmad H. Gaber, "A 'Short-Cut' method for estimating and
projecting domestic water consumption rates in Third World
villages”, Scientific Engineering Bulletin No. i1, 1986, (Cairo:
Faculty of Engineering, Cairo University).
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Two fundamental economic comparisons which will be included in
this evaluation are (1) land intensity vs. capital intensity, and (2)
initial capital cost vs. recurrent costs

5.2.2 Land intensity vs. Capital intensity

Measurements of the individual costs associated with
implementing a village wastewater project will be used to quantify
the relationship between facility, capital expenditures and land
requirements. Early data indicateg that the more land~intensive the
technology the less initial capital will be required, and vice-versa.

Since capital cost and availability of land are both
constraining factors limiting the replication efforts in rural Egypt,
the trade-off between these two constraints should be resolved at the
village level. For whenever land is available, with the right
quality and at an affordable price (whether public or private), the
policy-maker should attempt to choose the treatment technology which
requires lower 1initial capital requirements, without completely
sacrificing treatment efficiency and recurrent cost considerations.
The rationale behind such procedure lies in the fact that minimizing
the capital cost requirements, for any given selected technology,
helps to release funds to accelerate the implementation of the
program at the national level, thus allowing for a much wider
coverage of villages subject only to the fiscal constraint.

It should be noted, however, that the social opportunity cost
of any released land for the purpose of the village is not zero, as
any released tracts of land deduct either from food production or
housing services. In other words, tracts of land diverted to sewage
treatment and disposal projects do carry a 'social cost' in terms of
forgone food production or rural housing services.

5.2.3 Initial Capital Cost vs. Recurrent Expenditure:

A second trade-off relationship which is inherent in the
problem of the choice of wastewater treatment technologies is the
relationship between initial capital cost and recurrent expenditures
(i.e. annual operation and maintenance costs). Inspection of the
cost features and profiles of each of the available six technologies
will provide useful data which can be used to define this
relationship to the Egyptian village. Barly data in thisg area
indicate that the higher the initial capital cost, the higher tends
to be the level of recurrent expenditures, and vice versa.

This logic applies across. the broad spectrum of technologies
being demonstrated from the most sophisticated and expensive
technology (i.e. the extended aeration) to the most simple and least
expensive technology (i.e. stabilization pond treatment). But the
implications of such positive association between initial capital
cos: and levels of recurrent expenditures are very serious at the
macro-level. For, given the constraints on levels of recurrent
expenditures on both central and local budgets, technologies that
result in lower 1levels of recurrent expenditures would seem more
appropriate in the Egyptian context.
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In this respect, the first trade-off between land requirements
and initial capital requirements seems to supersede the process of
selection of an appropriate technology, as land-intensive
technologies normally entail lower levels of recurrent expenditures,
perhaps with one notable exception: ‘the Agualife' technology which
requires relatively high initial capital costs with low land
requirements, but exhibits simple O0&M requirements.(l) According

to a recent World Bank Report: “providing sufficient land is
available at reasonable cost and proximity, the case for choosing
stabilization ponds for sewage treatment in LDC's is

overwhelming."(2)

(1) Cf. Local Development pilot Wastewater projects: Second Interim
Report, op.cit., p. 6

(2) CE. J.P. Arthur, Notes on the Design and Operation of Waste
Stabilization Ponds in Warm Climates of
Developing _Countries, Technical Paper No. 7, (Washington:
1983), p. 1.
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Example

Cost Behavior
For Various Wastewater Treatment Technologies
and Some Critical Ratios

Technological (1) (2) (3) (4)
Alternatives Wastewater Aerated Oxidation Biological
Stabilization Lagoon Ditch Filter
Critical
Ratios
1. Capital cost/ 2,17 2.64 5.¢ 7.66

land ratio

2. Land/equipment 11.5 2.2 0.77 0.66
cost ratio
{un-discounted values)

3. Present values Values: 20 26 22 38
of capital costs (in USS)
per capita Ratios: 1 1.3 1.1 1.9
(excluding land)

4. Operational Values: 50,000 300,000 350,000 200,000
costs per Ratios: 1 o 7 4

annum (in USS)

5. Net present values:U
(Capital cost
{including land) values: 5.16 7.33 5.86 8.20
+ operating Ratios: 1 1.42 1.140 1.59

costs (in USS millions

It becomes clear from this table that switching from the
‘aerated lagoon' technology to the ‘'oxidation ditch' technology
involves a steep increase in the capital/land ratio, and it becomes
even steeper when a switch to the 'Biological filter' technolqogy is
made.

A comparable table will be constructed for the pilot wastewater
projects wusing actual cost data emerging from the final accounts for
the various village wastewater treatment projects.

Source: Based on data provided in World Bank Report, op.cit,
ppP. 52-53
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5.2.4 The Minimum Net Present Value Economic Solution

Two major factors affect the economics of the choice of an
optimal village wastewater treatment technology:

(a) the life-span of the tre2atment system (i.e. the
time-dimension);

(b) the size of population served and the economies of scale
involved in the wastewater treatment plants,

The life-span of the ireatment system

As each of the village wastewater treatment technologies
being demonstrated will have a useful life for a number of
years (T), there must be found some way to compare wastewater
systems which have different life-spans. The discounting
method of comparison will, therefore, be used in this
evaluation.

The discounting procedure will be used to "reduce" future cost
streams to their 'present worth'. This will allow for the comparison
of net present value cost estimates(l) with each other in order to
be able to rank the various waste-treatment technologies and systems,
to select the minimum net present-value economic solution.

The size of population and economies of scale

It is claimed that the cost per person (or unit of flow) is
related to the size of population (or flow) by the following
equation: (1)

b
C = a (x)
where:
C = Cost per person (or unit of flow);
X = Size of population (or volume of flow);

(a) and (b) are constants.

The  exponent (b) reflects wha: economists call the
economies of scale, in other words, the amount of reduction in
unit cost due to the increase in volume or scale of
operations. In general, (b) has a range of value: [- 0.3 to -
0.6] in most wastewater treatment plants and lift

stations.(2)

(1) CE. S. J. Arceivala, op. cit., p. 548.
(2) Ibid
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In the case of the treatment plants, the 'construction cost' is
considerably affected by the size of the plant, especially in the
case of the sophisticated and capital-intensive technologies. The
costs rise sharply as the size of the plant is reduced.(l) As for
less capital-intensive technologies such as the 'waste-stabilization
ponds' and ‘'aerated lagoon', they exhibit a relatively little
economies of scale factor (i.e. indicating that the cost of
construction is not greatly affected by the size of plant or the size
of population).(2)

Thus, the ‘waste stabilization ponds' need not to be built for
a large future population but, rather, exparded from time to time to
accommodate future increases in the population size.(3) By
contrast, "oxidation ditches may show a cost variation with size
between that of lagoons and conventional activated sludge
plants".(4) Thus a large period of design is required to allow for
future population increases.

5.2.5 Analysis of Recurrent Cost Structure

In the process of evaluating alternative rural sanitation
technologies, a detailed analysis of recurrent cost structure is
required. A broad breakdown between operation costs proper and
maintenance costs need to be established, as the two categories need
to be kept distinct, for analytical as well as operational purposes.

Two key elements (i.e. items of cost) affect the recurrent cost
structure in a major way, namely: (i) Power consumption; and (ii)
manpower and manning requirements. 'Power consumption' in particular
stands out as one of the most important recurrent cost features of
each considered technology. The more sophisticated and capital
intensive waste-treatment technology is likely to be more
energy~intensive in operation. This is clearly the -ase with the
two most sophisticated technologies: 'extended aeration' and

‘oxidation ditches'.,

In the case of Egypt, low energy-consumption is an advantage as
the future 'opportunity cost' of energy in Egypt is going to be
higher than the current level, in constant local currency terms, and
in the absence of major oil discoveries.

(1) Cf. S. J. Arceivala, op. cit., p. 548.
(2) Ibid
(3) Ibid
(4) Ibid
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The cost of manpower requirements .will be assessed in terms of
the s8kill structure and the training cost of the required manpower.
For it 1is also clear that expensive technologies, with sophisticated
equipment, require more staff who are also more skilled to operate
and maintain, leading thus to high operating costs.

The cost structure of each technology will be identified in
analytical tables giving the breakdown by various elements of the
cost structure,. Following the narrative of this section are cost
data collection tables to be completed for each pilot wastewater
facility.

These cost data can be easily normalized by the number of total
population served, at a given moment in time, to facilitate
comparisons on a per-capita basis (i.e. land per capita, equipment
cost per capita, energy consumption per capita etc.

5.2.6 The Depreciation of Fixed Assets and Structures

Owing to wear and tear and obsolescence with time, a
'depreciation allowance' for the replacement of fixed assets and
structures will be taken into the annual cost structure. Different
items of equipment, machinery, and civil works normally have
different economic life spans. Their typical values are given
below: (1)

Asset Typical life-span
1. Waste treatment plant 20 years
2, Lift stations (machinery) 10 years
3. Major civil structures 50 years
1. Piping 10 years

‘Depreciation allowance' can be calculated in various ways.
Notable among them are the 'sinking fund method' and 'the
straight-line method’. The ‘straight’' line method' 1{s often
preferred for calculating the depreciation allowance for waste
treatment plants. In this method the amount set aside each year for
depreciation purposes is a fixed percentage of the capital cost.(2)

5.2.7 Inflation Accounting

The cost structure contained in these tables will be adjusted
to account for inflation, as the disbursement cycle of capital
expenditure could well extend over a number of vears. Such inflation
accounting is very important, to render comparable various
technologies, with different ‘gestation periods’.

(1) Cf. S.J. Arceivala, op.cit., p. 554.
(2) Ibid., p. 555
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An additional category of cost (i.e. 'other overheads') will
also be reserved to other items of 'hidden costs', which should be
revealed through a detailed analysis of the final accounts for the
pilot projects. One source of these extra 'hidden' cost elements may
emanate from the lack of proper infrastructure services (i.e. roads,
electricity towers, ... etc.), needed to support the setting-up of
waste water projects.

5.2.8. The Problem of Selecting the Optimal Site for the Treatment
Plant

The 1issue of selecting the optimal location of the treatment
plant at the wvillage level will also be considered in this
evaluation, A wrong decision in this respect could lead to excessive
cost and a considerable amount of waste of valuable resources.
Therefore, the selection of the 'optimal site' needs to be guided by
cost minimization considerations. (1)

Many villages could benefit from ‘externalities', i.e. the
existence of such basic services as: access road, electricity tower,
water connections, ... etc. The treatment plant could be located
very close to these basic amenities and then connected to a
first-grade drain by a proper effluent pipe resulting in a
substantial cost saving, rather than following the conventicnal view
which requires the treatment plant to be located near the first-grade
drain,

There is also a number of possibilities which need to be
explored in connection with the optimal location of the plant., It is
quite conceivable that one village and one town could be combined to
be serviced with the same treatment plant should the conditions
allow,

5.3 Pilot Facility Economic Comparison Data Collection

Following are pilot village wastewater facility cost data
collection logic tables which show the type of data which will be
collected to quantify facility construction costs and recurrent costs
for operation. Table 5-8 illustrates the data collection logic which
will be followed in determining the total cost to build/implement
village wastewater treatment facilities. Table 5-9 illustrates the
data collection logic which will be followed in determining the total
recurrent cost

(1) The choice of an optimal site for a sewage treatment plant poses
a number of technical problems (i.e.
type of soil, level of water tables, ... etc.) which need to be
addressed separately. Cf World Bank

Report, op.cit, p. 28,
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Table: 5~8

TOTAL COST TO BUILD/1MPLEMENT VILLAGE WABTEWATER TREATMENT S8YSTEMS

(Data Collection Logic Table)

1 DESIGN COSsTS
BLMMARY TABLE

—«L A. Collection Bylﬂ

—{ B. Puep Station |

—{i Treatasnt Plnnt_]

——{D. Access Road “J

LAND CO8TS
SUMMARY TABLE

CONSTRUCTION COSTB
BUMMARY TABLE

—|A. Pusp Btation

A. Collection Bys.

Cost Summary Table

o
o

civil costs worlsheet
1ngdirect costs wor) sheet

—[B- Access Road

B. Pump Btation

- Cost Summary Table

o
o
o
o
o

€ivil costs worksheet
mech. costs worksheet
elec. costs worl sheet
indirect costs worksheet
elec. supplv connection

__{C. Plant Bite

C. Access Road

- Cost Summary lable

o
o

civil costs worksheet
1ndirect costs worhsheet

D. Tr.nt;t Plant *

Lost Summary lable

-

occooc

civil costy worksheet
mech. costs wor bhsheet
elec. costs worlsheet
1Ndirect cost wor ksheet
wdater supply connection
elec. supply connection




Table > TOTAL RECURRENT OPERATIONS COSTS FOR VILLAGE BEWERAGE SYSTEMS

(Data Collection lLoaic TFable)

COLLECTION SYSTEM

BEWAGE PUMP STATION

02M l.abor Wordsheet
tor Sewage Collection
networl

0O%M Labor Worl sheet

Collectinn System
Recurrent Operations
Cnets Word sheet
(othrr than lahor)

tor Sewaae Fumpina
Stations

Fumping Station (=)
Fecurrent (Ineration-=

Collection System
Fecurrent Maintenance
Costs Worl sheet
tother than tabor)

tfosts Worl aheet
(othar thn labnory

Fumpinag Stationt(s)
Kecuorrent Mairntenance

Losts Worl cshoet

WABTEWATER TREATMENT

0*M Labor Wortsheet
for Wastewater Flant
Uperations

Wastewater Flant
Fecurrent UOperations
Losts Worksheet

(nther than labor)

Wastewater Flant
Recurrent Maintenance

Costs Worlsheet

b4



of each pilot village wastewater facility. This data collection
effort has been designed to separate individual cost components so
that the true cost of village wastewater facility implementation can
be viewed on a wunit cost basis. This data will be linked in the
subsequent design of a national plan for rural sanitation (section
six of this report). Each of the village wastewater pilot projects
under evaluation have a database file made up of separate sub-files
for each ma jor evaluation component, ie..facility raw costs,
performance data, maintenance data/costs, village population data,
per capita water consumption before and after facility
implementation, etc. The sub-files include space for the entry of
the individual variables being measured, the summation of these
variables, and their subsequent comparison amongst the other pilot
projects. This data collection effort will be linked with the
wastewater facility O&M training activity (task e2.) in order to
perpetuate facility cost monitoring by O&M technicians as a routine
part of operations.

Included in Annex IV is a complete set of facility capital cost
data worksheets and data summary tables which will be used in
completing this investigation.

Included 1ln Annex V is a complete set of recurrent cost data

worksheets and summary tables which will be used in completing this
investigatlon.
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SECTION 6

REPLICATION ISSUES

6.1 The Project-Cycle and Problems of Cash-Flow Management

Proper cash management of funds will be a major factor affecting
the successful implementation/replication of village wastewater
projects. The cash management of village wastewater project
implementation funds must take into account the different ‘gestation
periods' for each wastewater technology. The gestation period for
some technologies and projects could take up to three years.

The efficiency in the 'disbursement cycle' of funds is of great
importance to avoid unnecessary delays, and the reduction of ‘'real’

available finance through inflation. In this connection, it is
important to know the exact nature of 'finance mix' in the case of
each project. Three possible sources of finance for village

wastewater projects will be investigated during the evaluation:

(a) Central Government funds;
(b) Local Government funds;

(c) Grants from foreign donors.
(d) Local contributions

Different rules and accounting procedures will be at work for
each type of finance, which would affect the release of funds.
Therefore, the process of coordination and synchronization between
various sources of finance is of crucial importance for the
implementation of wastewater projects with minimal delays.

6.2 Problems of Long-Range Planning

In order to implement a comprehensive nationwide rural
sanitation program, covering around 4,000 villages, a high degree of
interqgovernmental cooperation will be required. The fiscal and time
dimensions of such a’ program will be great. Problems of
time-phasing and cost rationalization are of extreme importance in
this context and will be considered in this evaluation.

6.3 Determining the 'Choice Set'

The wvillage pilot wastewater demonstration projects are now
providing a foundation of data, specific to the local scene, which
will be invaluable in the subsequent comparison of the various lines
of action at the national level in terms of the cost-effectiveness of
the various alternative technologies and processes. Also, the
experience now being gained in the field will help avoid, in the
future, certain errors of facility design and implementation.
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Summary data from the pilot facility's product evaluation and
economic evaluation will be used to identify the optimal technology
(or process) for waste treatment and disposal in the context of rural
Egypt. For example, the evaluation sets out to identify to what
extent the 'Aqualife process' may be considered an optimal
technology, from a national viewpoint, as it entails low operating
and maintenance cost and requires small land area. 1Its main drawback
lies in the relatively high initial capital cost associated with it
and its unknown practical treatment efficiency.

A second example, in this respect, is the Aerated lagoon process
which requires relatively low initial capital cost and entails low
maintenance cost but high operating cost. Nonetheless, its main
drawback lies in its relatively high land requirements. But both
technologies share one common feature; namely low operating and
maintenance cost, which must be seen as a great advantage in the
rural Egyptian context.

In this example situation, the choice between these two
technologies wouid be conducted in terms of the availability of land
requirements at the wvillage-level. The decision rule which will be
followed in this process of choosing an appropriate technology is to
minimize the initial capital cost element. The stabilization pond
technology 1is also a 'good candidate in terms of its low initial
capital and recurrent cost, but again it requires large land area.

In sum, the choice set between various alternative technologies
will be reduced and narrowed down, if possible, to a minimum of
three basic technologies, applicable at the national level, subject
to the availability of land at the village level.

6.4 Problems of Coverage & Time-Phasing

Once the choice set 1is firmly determined, the problem of
coverage and time-phasing stand-out as the most crucial problem from
the viewpoint of long-range planning.

The key 1issue which will be addressed in this evaluation is
where to start and where to end. A number of sub-issues will also be
looked at in this respect, namely:

(a) How many villages are going to be served each year, and in
which locations?

(b) What intermediate solution (and devices) can be carried
out, until the full coverage is completed?

(c) What s the time-horizon of the national comprehensive
program?
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The answer to the first question will be determined primarily by
the availability of finance (whether through local sources or through
foreign-aid). The availahility of the right finance mix - in terms
of local and foreign currency - is of crucial importance for proper
annual budgeting and thus the annual coverage rate; in terms of
number of villages served / total number of villages not served.

Since land values invariably rise with time, it would seem in
order to acquire areas of land required for future sewage treatment
and disposal systems at an early stage in order to save on the cost
of land acquisition, In this connection, land owned by Government
and semi-governmental bodies need to be allocated to future
wastewater projects at an early stage to avoid any unforeseen
conflicts,

There 1s also a need to locate the range of villages to ba
served by wastewater projects, on an annual basis, as a function of
the degree of urgency. For instance, it is clear that the problem of
rural sanitation is more acute in lower Egypt than in Upper Egypt,
and in certain governorates, it is even more acute than others.

Given the annual budget constraint, the allocation of funds
between various governorates is a matter of hard bargaining.
Nonetheless, some objective criteria (and indicators) will be
identified for allocating funds among governorates and villages. For
example, criteria such as; (a), the size of village population: (b),
levels of per capita water consumption; (c) level of ground and
subsoil water, will be used to indicate the priority regions and
villages within the framework of a five-year plan.

Because a national program for rural sanitation will require
many years to fully implement (20 to 25 years), many villages will
remain without proper drainage and disposal facilities for quite
sometime, thus resulting in continued high levels of canal and
drainage pollution. This evaluation sets out to identify some
intermediate solutions in order to reduce the level of organic
pollution in canals and drainages.

Setting-up primary treatment units in as many villages as
possible could provide a partial solution to the problem. Such
primary treatment systems and processes can be easily linked-up later
with a more integrated scheme of secondary treaiment and
disposal(l), thus avoiding any waste in national resources in the
long run.

(1) This requires special waiver from Law 48/1982,
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To illustrate this

point, tentative estimates are given below,

where treatment schemes are compared over a time-horizon of ten years
(Erom 1990 to the year 2000):

Scheme (A)

Covering 100 villages

(2.5 million people}

[networks + secondary tieatment plants)

1. Average investment
cost per capita:
(at

2, Average investment
cost per village:

3. Total investment

over l0 years:

4. Average annual
budget expenditure:

LE 100
1988 prices)

LE 2.5 million
(at 1988 prices)

LE 250 million
(at 1988 prices)

LE 25 million
(at 1988 prices

5. Tota. annual budget
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Scheme (B}
Covering 100
villages
(2.5 million
people)

networks + primary

treatment)(3)

LE 60
(at 1988
prices)

LE 1.5 million
(at 1988
prices)

LE 150 million
(at 1988
prices)

LE 15 million
(at 1988
prices)

LE 40 million
per annum



This pace of coverage of the example is considered to be too
slow given the magnitude of village sanitary drainage problems. A
more appropriate and accelerated pace could cover 500 villages each
ten years, at the rate of 50 villages per annum, at the estimated
cost of L.E. 100 million per annum (at 1988 prices).

At any rate of implementation, receiving waters downstream
considerations must be taken into account in prioritizing villages to
be served first with wastewater projects, as such considerations will
result in minimizing the overall environmental pollution to
downstream users over time.

6.5 Implications for the Local Manufacturing Sector

Because the availability of foreign exchange is a major
constraint, affecting the development of the Egyptian economy, this
evaluation will include an investigation of the merit of setting-up
local industries to manufacture pieces of wastewater treatment
equipment, materials and spare parts needed to implement a national
program of rural sanitation.

This local manufacturing development strategy will require a
clear vision and implementation policy from the central government
right from the start. This development strategy requires the
standardization of equipment and the various components of the
treatment plants in order to facilitate the process of future local
procurement of such items. Given the size and scale of a national
program for rural sanitation, it may justify the setting-up of such
industries. (1)

Again, this strategy will require a high degree of
intergovernmental coordination to allow such feeding industries to
emerge, thus leading to a higher degree of self-reliance. It should
be noted, however, that - apart from enhancing the process of local
industrialization - the main national target should be to cut down
the foreign exchange component of the rural sanitation program.

Nonetheless, in the 1light of the experience of many developing
countries (including Egypt), the process of import-substituting
industrialization has proved, at times, to be more import-intensive
than the process of pure importation. Careful consideration will be
given to this matter, in order to maximize the developmental impact
of such an 1industrialization drive and to avoid any self-defeating
and disappointing results.

(1) CE. Report on Issues of Development and Environment in Egypt
(Cairo: The Services' Committee of the
Shura Consultation Council, June 1986), p. 58 - Arabic.
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It is clear that the choice between alternative village
wagstewater treatment and disposal technologies cannot be viewed as a
purely technical matter. Economic considerations are of paramount
importance 1in rationalizing such choice and in order to determine the
minimal choice set, and to sort-out superior vs. inferior
technologies within a given context (i.e, village-specific).

In summary, the following variables (or factors) stand out as
most crucial in the process of choice of an optimal technology:

(a) the availability of land at the village-level, and at what
price;

(b) levels of annual recurrent cost (operating and
maintenance), adjusted for inflation;

(c) the level of energy-consunption for the technology, as the
future opportunity cost of energy will weigh very heavily
on the economies of operation of any given technology;

(d) manpower requirement, in particular, in terms of certain
critical skills;

(e) the 1life-span of any given treatment technology, as various
life-spans entail different net present values which affect
the process of choice;

() the size of population served, since certain technologies
are more scnsitive than others, for considerations of
economies of scale; and

(g) the availability of supporting and ancillary services (e.g.
water works, roads, electricity towers, etc.)
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ANNEX I

PILOT WASTEWATER FACILITY'S STATUS REPORT (May 1989)
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RQUALIFE PLANTS.

STATUS REPORT (APRIL i989)

EEE DATA BASE. PAGE (1)

‘N0 : VILLAGE  :BOVERMORAIE:  FPRBJECT DESIGN : CONSTRUCTIOX CONTRACTION H CONSTRUCTION WORK :
HE NARE P NARE : TYPE H - H —-pes -t H - H H
P+ POPULAlION : « CONIRACT : DESIGN : CONSULIANI :  (COMIRACIOR CONTRACT | CONTRACT :COMIRACT ¢ SITE  : SIARI ¢ SUBST. i FImALLY RENARKS
HE (YEAR) : H i AMARD  I(COMPLETED : H ¢ OMEARD D VALUE ¢ PERIDD TAKE OVER : DATE +COMPLETED :COMPLETED !
‘13 ¢ SAHEL GANABER ; ¢ RQUALIFE  :01-Mar-87 H : ANl : ¢ $.200,000 iMON.(12) ¢ : $15-Jan-80 130-Apr-B8 :1.The plant was officaally opened cn 31-Jan-89.
HE H : : : : : H H H 4 H H H i by the prisesinister and Aserican asbassador.
I 3800 H : H : : : : H H : H H H i1.The plant 15 in operation oa/off as the
[ 11981 H H : H H : H H H H H : : ¢ house coanections are not yet conpleted.
HE H ; SEWERAGE 115-hug-87 ¢ iLOCAL COWTRACTOR :24-Oct-87 : 328,120 (RmON.()2) +13-Nov-87 :15-Mov-87 {1S-Dec-B8 101-Jan-69 :2.NHouse tonnections are being constructed
HE H : : : H : H H H : H ' : o under {he supervision of the project eng.
HEH : H H H H H H H H : ! oA : H
HEH H H : : : H : H : : : H H H

i MENUFIYA H H : H H : : H - H e
s14 0 DM AKHDAR @ ¢ AQUALTFE  i01-Mar-B7 ¢ H H ARl : i 9.200,000 IMON. (12) :09-Apr-B6 } 115-2an-88 130-Apr-%8 1. The plant is not in operation as the network
HE H H : H : H H H H H H H H i 33 not yet cospleted.
. 5200 : : H H : : : H : : H : : :
HE 198 : ¢ SEMERAGE ¢ i15-hug-87 ¢ *LOCAL COWTRACTOR :24-Gct-B7 § 320,128 MW, (12) 315-Nov-87 {15-Noy-B7 : H i1.The construction 13 behind the schedule
- : H : : . H H : H : H : : ¢ because of the site probless.
HE : : H H H : : ‘ i H : : H :
[t H - : : : H H H H H H : :
HFH H ¢ AQUALIFE  :01-Mar-B7 ¢ : H Ant H i 8 325,000 INOA. (12} +10-Apr-g4 ¢ 113-Jan-B8 i30-Apr-88 1., The plant 1s not 1n operation as the network
¢ 0 RAFR GHAD  : DAMIETTA : : H : H : H : : H : i 13 not yet coepleted.
HE : H H : H H H H H H : H : :
HEH 17000 : o SEWERAGE 116-Jul-87 ¢ SLOCAL COWTRACTOR :14-Jul-87 § 501,552 iMOM. (12) $15-Jan-88 :30-Rpr-B8 ¢ H 12.The coastruction 15 behind the schedule.
[ (1981 : : H H H H H : H : : H : i3.The contract was exteadended to be coapleted
HE H H : : : : H H H i H H H }o1a 12/3/89,the work 13 progressing.
t18 1 BARASHIA ¢ DARIEITA : AQUALIFE  :19-Jul-89 i35-Dec-B8 ¢ DR.IBRAWIN ErAS (19-Jul-88 1 578,700 imON. (12} 101-Aug-88 {24-Jan-89 ¢ : t1.The work 1 progressing .
HE H + o ELECT. H : H i CIVIL wORXS @ i for H : : H i2.Cost of ELECT. works @ LE. 18,362,
I 12 : H H H +OA HATTAR : itwo plants.: H H H : 3.Cost of MAIER works  LE.3,897.50
HE (1983) : ¢ SEMERAGE H : +LOCAL CONTRACTOR : V150,000 : i14-Rug-83 ¢ 113-Apr-84 {1.Metwork 1% cospleted, but aot in operation.
HE : ¢ ELECY. : : : H : H 35,568 ¢ : : i H H
HE H H H H H H : : H H : : i H
- H H H i S Rty H - H : : o] : : : H
+17 IRAFR SAAD BALRD: ¢ ABUALIFE  :19-Jul-B8 i15-Dec-B8 :  DR.IBRAHIA EMS $19-Jul-08 | H 101-Mug-88 i24-Jan-81 ¢ : il.The work 1s progressing.
HEE : i ELECT. H H H H : V22,29 H H H : i2.Cost of water works ® LE.16,348.0
HE 1440 b + EQUIPRENT ¢ H i AL HATTAD  IMECHARICAL MORXS :26-May-BG : § 329,457 H H : H i2.Aqualsfe umits supplied by AL, separate
N 11985} H : H : H : H 4 H H : H : i contract,
HE : H H H : H H H ! H : { : :
L : « SEMERAGE @ H : : H i 190,000 ¢ H il4-Rug-83 $13-Apr-84 {).Network 1s cospleted, but not 1a operation.
I H ¢ ELECT. : : H : H ¢ 40,5%0 ¢ : : : : 12.lect. for the pusp statios.
b i-- H H i H : == ==t : H H : H H
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RERATED LAGDOWS & STABILIZATION PONDS. STATUS REPORT (APRIL 1%89) EEG DATA BASE, PAGE (5]

1] VILLAGE  :GOVERNORAIE:  PROJECT ¢ DESIEN H CONSTRUCTION CONTRACT 0N H CONSTRUCTION WORX H :
H nang i NARE H TTHE Seemeoae - R T : --- H : : H : H
H POPULATION H ‘| COMIRACT : DESIGN @ LONSULTAN] : CONIRACTOR SCONTRACT : CONTRACT :CONTRACT ¢ SIIE  : Siamr SUBST. ! FINMLY REMARKS H
: (YEAR) H H ¢ AWARD  COMPLETED H i OAMARD D VALUE ! PERIOD TAKE OVER { DATE ‘COMPLETED :COMPLETED : H
H SeTmemeseceoo IR =i -~ H “i--- Rttt : : H : : : : H
(180 DAGARLA  : DAMIETIA :  AFRAIED  :12-Dec-87 $19-Jul-88 ! usdC o CANAL COMPANT i24-Dec-B7 : 199,856 ! MON.1(8) 113-Aug-88 :30-Sep-68 ¢ : i1.The construction 15 behand schedule, H
HEH -~ ¢ LRGDON H ¢ DR.AFADEL @ : H : H : : : i the work 13 progressing. :
I 5800 . H H : : : H : : : H : : H :
HE t1987) : : H ! : P EQUIPRENT $24-Jun-88 8 32,209 :DAYS(180): H 120-Sep-88 | i2.herators supplied by aeration industries. !
HE : H H : H + AERATION H H H H H : H H H
HE H H ' { : H IGUSTRY, : H ! : : H ! : 1
L H H H H : H : : : H H : H H H
HE : ¢ SEMERRGE H13-hug-87 §  CHEMOMICS  : LOCAL COMTRATOR 120-0ul-87 1 379,620 :mOW. (12) $15-Aug-87 130-Sep-87 ¢ H i3.The aetwork 15 cospleted,but the pusp H
HEH 4 : H H H H H : : H : : : i station 15 under coostructioa. :
HE : H H H H : H H H H H H H H i
Seemlem el e e : : : -t H H H H : : H H !
Y0 ADDLYA i DARIETIA iSTABILIIATION: 12-Dec-87 :19-Ju]-88 : usac ¢ CANAL COMPANY [12-Dec-B7 | 185,360 | WON.18) :30-Sep-B9 130-Sep-88 ! H t1.The construction 15 behind schedule, the :
I : T H H i ODR.AFADEL ! H H : H H : : i work 1s progressing, H
HEH 3200 . : H : : : : : H : : : : H H
N (9en : ¢ SEMERABE H5-Aug-B7 | CHEMOMICS ¢ LOCAL CONTRATOR 120-Jun-87 i 303,440 :NCN.(12) +09-Aug-87 $09-Aug-87 § : i2.The setwork is cospleted,but the pusp H
I H H H : : H H : i H : H : ¢ station 1s under comstruction. i
- H H H : : H : : H H H H : : :
Sl i--- sumaee i-- : . : H H : : H H H : :
20 B0LAg SNEW VALLEY ISTABILIIATION: $15-0ct-88 ¢ H : : : H : H : i1.Construction work uas tendered for the two
HE : ¢ POWD : H : H H : ! H H H H i villages,BOLAD LBALAT. t
HE S : : : : : usoc : H : H : : : i ‘2.1ender opening was on 15-jan-89. H
HE 11984) H H : H H : : H H : : H H H :
R R R HEEED H -3 i DR.AFADEL ¢ : : H : : H ' : :
21 ALAT INEW VALLEY STABILIZATION: 115-0ct-88 @ H : H : : i H : i1.Construction work was tendered for the twa ¢
HI : ¢ PDwp H H H : H H H H : H H i villages,BOLAQ LBALAT. H
- 3358 : : H H : : : : : : : : : :2.Tender opening was on 15-jan-B9. :
HE 11986) : H : H H H H H H H : : : i3.LE. 1,000,000 froa LOII allocation for the ¢
HE H : H H : : H : : : H H H i twa rillages. I
R T I T P Poeoseaees -~ H 1 H H : : : : H H H H
122 1 SHARN SHEIKN :SOUTH Sin) : H H : H H : i28-Sep-88 $28-0ct-B9 ! : ‘1.Construction of 75aa & 100sa water pipe lines:
HE ! ¢ COMTRACT 01 :15-Apr-8S5 :1é-fug-87 ! H 106-Mar-B8 i 949,442 NON.(12) ¢ : H H ¢ 13 under way at SKARM SHEIEH city. i
HE (REHAD. AMD ¢ (MATER) | : : : H : ! ! : H : : :
HE DAHAR . REMEVING ¢ H H H H : : H 128-5e0-88 ¢ H H i2.M0 water work at the other cityes. H
HE (OF MATER & ¢ H H : H H H H H H H H : H
HE NUEN T kA THASTEMATER ¢ H H : : H : : $29-Sep-88 @ H : i3.The T of excution of this comtract 15 6 1. ¢
HE SFACILITIES ¢ H H : : : : H H : H : {4.The work of this contract 15 behind schedule. ;
HE 1aBA ¢ FOR FDUR ! H H [WN] +CARE LEWGINEERING: : : 129-5¢ep-88 H H i5.The work at TABA was postpoaded for coapiete ¢
HE (AQUBA HDWLF ! H : : : : H H : : : : ¢ saster plan including the new area. :
B LR TR ©oCiTes. H H H DR. ¢ OMARLEIS €O, :-- - H H H H : H :
I SHARM SHELRM H H : : : : 128-Sep-88 :28-Oct-89 : : {1.The ad1n work at the treatsent plant. :
I . + CONTRACT 84 :15-Apr-89 $16-Bug-87 JAHRED ABD WAR|IH: 106-Mar-B8 1 4,496,570 InON. (12} ¢ H : H 12.The T of excution 15 75 T ISHARN SHEIKH). H
HE Danag H LIMASTEMATER) ¢ H H H H H H 128-Sep-88 :28-0ct-88 ; H i3.The T of excution 15 70 T (DAHAB) H
. ' : H : H H : : H H H : : : H
- NUsE [BA H H : H : H : H H 129-5ep-88 :26-Oct-88 : ‘h.Ine 1 of excution 15 75 1 (MNETRA). 1
- : : H H H H : H : : H H H i9.The work at TABA was postponded for cosplete ©
HEEH 1aga : H : H : H H H : 129-Sep-88 128-0ct-69 : i saster plan including the nem area. !
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V - C - COMMECTION & PRIMARY TREATMENT,

ospleted

:l..Conmle work is cospleted,mechanical works

1.The network,pusp station sere cospleted.
i to be cospleted this year (1989)

1.The SEMERS ARE CONPLETED.plaat was ¢

i2.The pusp station is cospleted.
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1. Planning Stage for Village Wastewater Projects

There can be no doubt that the increase in the supply of water
to both urban and rural areas may give rise to new problems of
wastewater disposal. These two services are so closely related that
they must be viewed together; failure to do so will only create
additional problems. For this reason, the planning of village
wastewater projects wmust also consider the effects this type oL
project will have on village water service and vice versa.

To facilitate the planning process the overall responsibility
for water and wastewater systems in the governorate should be
assigned to a new “Water and Wastewater Department® at the
governorate level. The core group of employees for this department
should come from the transfer of department of Housing employees who
have experience and responsibilities in water supply and wastewater.
The following entities are also to be involved in the planning
process:

Village Level: Village Chief and Popular Councils

Markaz Level: Popular Council, Markaz Chief, and technical
department heads

The governorate should agree on the amount of its total
avallable funds (including amounts froam the GOE, bilateral agencies,
and contributions from villagers), the governorate proposes to invest
in the development of water and wastewater systems. This total then
becomes the pool of funds available for water and wastewater
investments for a planning period of, say, three years.

1.1 Collection of Basic Information and Inventory of Existing Works

As a first step in the planning process for a village
wastewater facility, the Governorate's department of Wwater and
Wastewater should collect the following information for each village
in the governorate:

1) Population of the mother and satellite villages
(Source: 1986 Census)

2) Number of buildings in the mother and satellite villages
(Source: 1986 Census)

3) Number of buildings connected to the piped system
(Source: 1986 Census)

4) Recent (1986) topographical survey maps showing all
sections of every village, 1:2500 or 1:1000 Scale.
(Sources: The Surveying Department of the Ministry of
Public wWorks and Water Resources; Army Surveying
Department; and geological Surveying Services)



5) Hydro-geological wmaps and well water data for the general
area of the village (qgroundwater resources maps)
(Source: Ministry of irrigation: Water Research
Center, Institute of Groundwater Research)

The Governorate srculd request each Village Council to appoint
a coamunity group to collect information about existing water and
wastewater facilities in their village. Assistance in completing the
inventory may need to be provided by Markaz and/or governorate
engineers. This information is essential for planning and design of
future extensions, and village efforts should be considered a
gelf-help contribution.

Water System Consumer Connectionsg

Data is needed on consumers connected to the system, the number
of unconnected buildings within 25 ®m of a main, and the number of
unconnected buildings more than 25 m away from a main.

Provide a current record of the nuamber of building connections
of the following types:

Residential premises with one or two taps
Residential premises with more than two taps
Mosques and schools

Public buildings

Private commercial or industrial buildings
Public standpipe sites

O 0oO0o0O0OO

Indicate how many connections have meters:

o Total meters
o Meters in operating condition

Non-piped Water Sources

A map is needed which shows the location, width and direction
of flow of canals and drains within the boundaries of the village.
The same map should show the location of sites most commonly used by
the public for collecting water and washing clothes or dishes.

Wastewater Pacilities

1) House Toilets/Latrines

o Total number of households with toilets/latrines
o Total nuaber of household without toilets/latrines
o Type of toilet/latrines

2) Public Building Toilets

o Number of public buildings with toilets
o Type of disposal system used by public building
toilets



3) Sullage and Septage Collection

o Number of houses with sullage vaults

o Number, capacity and type of septage and sullage
removal vehicles

o Number, capacity and type of private septage or
sullage removal units

o Number, type and capacity of community sullage

vaults, if any.

4) Wastewater Disposal

o Name and location of drain(s) into which septage and
sullage are being discharged (Show on a map).

o Village assessment of the extent of present problems
of wastewater collection and disposal.

Other Pacilities

1) Vehicles
(Number, type, age, condition)

2) wWorkshops and Tools

Manpower in the workshop
(Size, furnishings, tools and equipament)

3) Pipe and Spare parts

(Number, type, condition)

Water Revenues (Most recent complete year)

o Por water used by custoamers
o For making house connections

Wastewater Revenue

o) Total revenue (if any)

Preparatory Tasks to be Undertaken at the Village Level

The governorate should request each village/markaz to undertake
the following tasks when needed to update the 1986 census report:

o Count the number of occupied dwellings in settlements
other than the mother and satellite tllages.

o Estimate the number of people living in these settlements.

o Determlne the number of houses with water connections,
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In addition, the Popular and Executive Councils should be
required to identify the five most important concerns or problems the
village has in recird to water supply and wastewater disposal.

Village Priorities and Willingness to Pay

(o} What does the village consider its highest priorities in
regard to sanitation?

o For good gquality, reliable means of disposing of septage
and sullage, how much more would they be willing to pay?

o How wmuch is each household now paying for emptying of
sewage vaults.,

1.2 Determination of Service Levels

The governorate should agree on target service levels of
wastewater systems. Possible target service levels for wastewater
disposal are listed below:

Home Systems

Bvery household to have an approved toilet facility (type to
vary with ‘'ne standard of housing and toilei waste collection
system).

Septage (Toilet Waste) Collection and Removal

Septage to be removed from every house at the frequency
required to ensure that household toilets can operate in a sanitary
manner.

Sullage (Wastewater) Collection and Removal

Every household to be provided with a reasonable alternative of
sullage disposal other than disposing of it on village streets.

Septage and Sullage Disposal

Bverv village to be provided with an approved means and
location for the disposal of collected septage and sullage.

1.3 Determination of pPotential for Regionalizing

The governorate should, in accordance with national policy,
investigate its possibility of providing water and wastewater
services to some or all of its villages on a regional basis.



The following situations are those most likely to provide the
conditions under which regional systems could be more cost effective
and administratively preferable to individual village systems:

1) Villages which are reasonably close to cities which have
sewage collection systems and treatment .

2) Groupings of villages reasonably close to one another,
particularly (though not necessarily) those within the
same markaz.

In general, the governorates should encourage the concept of
having only one, connected system to serve all the villages and
settlements in a mother village.

Assessment of Potential for Regionalizing

The governorate should arrange for such support to be provided
by a private sector in identifying where regionalizing might be the
preferred approach.

EBach governorate should prepare a “Preliminary plan for

Regionalizing to serve as input to the process of deciding upon the
allocation of water and wastewater funds within the governorate.

2. Engineering Study Stage

A feasibility study is required before any funds for a
wastewater project can be allocated. Studies are required for each
project whether it is for an individual village or a regional
system.

Sources for conducting feasibility studies include:

1) Utilization of NOPWASD resources, or

2) Utilization of local private sector consultants, or
3) Governorate water/wastewater departments.

These studies should most likely not be conducted by
governorate (or markaz) engineers until governorate level
water/wastewater master plans have been completed. Governorate staff
should now concentrate their resources on the management of village
water and wastewater programs and not in the details of their
execution. In the future, when the governorate has a wastewater
master plan, it should be possible for governorate engineers to
conduct specific village wastewater feasibility studies given the
quidelines and resources provided in the master plan.

’ \&’



2.1 Selection of EBngineering Services

In deciding how best to conduct the feasibility study, the
following criteria should be used:

1) Qualifications and experience of the Engineer
2) Ability to complete the work on time
3) Independence of judgement

2.2 Checklist for Study Contents

The principal reasons for requesting the governorate and the
respective villages to provide information and agree on levels of
service as suggested in Section 4.1 are (1) to reduce the cost of the
prefeasibility study, (2) to allow the studies to be completed more
quickly and, (3) to develop the villages sense of ownership.

The scope of work for conducting prefeasibility studies will
vary depending upon such factors as:

1) Regional vs. independent systems, and

2) Extent of wastewater problems (areas with high groundwater
tables will require more attention than other areas).

2.3 Criteria for Project Selection

Criteria for selection of which specific projects to fund must
be developed by each governorate. Suggested criteria include:

1) Allocation of adequate funds for selected villages to
upgrade existing wastewater systems to the the target
service levels.

2) Allocation of adequate funds for selected villages to
install non-sewered wastewater collection and disposal
systems to the target levels identified.

3) Select wvillages in the governorate to be provided with
target levels of wastewater service. ”

4) Priority should be given to those villages experiencing
the highest levels of soil saturation caused by rising
ground water.

5) Priority should be given to those villages which make the
greatest effort in the collection of basic data and show a
substantial willingness to pay for a portion of the
capital costs.
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2.4 Specific Project Selection

The actual selection of which projects to fund should be
decided by the governorate by preparing a list of proposed projects
based on:

o Available funds

o Results of the prefeasibility studies

o Application of the suggested criteria
3. Project Desicn Review Stage

In any project, including village wastewater projects, the
detailed design represents the mid-point of the process in that the
preliminaries have been dispensed with and only the implementation is
to follow. At this stage all decisions must be made and the client's
requests and requirements must be incorporated into the project by
the engineer, Once the engineer has completed his work, usually in
the form of detailed plans and contract documents, it is extremely
important that he discuss the product with his client. Likewise it
is in the ciients own interest to discuss the details with the
engineer. Everything which the «client expects to have in the end
product and which he will pay for, will be decided upon at the
detailed design stage.

3.1 Purpose of the desiqn review process

During the review process many pertinent questions are often
raised. Obviously these questions will vary considerably depending
on the type of project. For example a building project will
obviously have a completely different set of criteria to that of a
wastewater treatment plant and so the design review will follow a
different course. Nevertheless the purpose and goals of such a
review process should be the same and can be summarized as follows:

a. To ensure that the client's original specific concepts and
requirements have been fully satisfied by the design presented
in the drawings and documents.

b. To review the entire design to ensure that the product is
exactly what the client now wants.

€. To establish that the quality of materials to be used meets
with the clients approval.

d. To discuss the tender documents and make sure, in broad
terms that they comply with and complement the design,

e. To ensure that everything is completely ready for proceeding
to the tendering stage and to agree on the schedule for doing
this.



3.2 Responsibility for Design Review

Design reviews are normally carried out by experienced
engineers in the particular field they are reviewing. Such
experience is gained from many vyears, which they themselves have
acquired, in the design office and or the field. In the case of the
village wastewater facilities, designs should be reviewed Ly the
housing department engineers with technical support provided by an
outside consultant. In the future the housing department staff may
be able to perform this design review process on their own.

4, Contract Tender, Award, and Construction Stage

4.1 Preparation of Design and Tender Documents

Village wastewater facility designs and specifications should
be completed by engineering firms with demonstrated experience and
qualifications. For most projects, this work should be done by local
private sector consultants who have been pre-qualified for such work.

Tender documents should be prepared by the engineering firm
which prepared the designs and specifications.

4.2 Tendering and Construction Supervision Procedures

Contractors should be allowed to participate in the tender
process. Tender should be called by the Governorate or Markaz,
reviewed jointly by the Governorate and the design engineer, and
awarded by the Governorate or Markaz.

For less complex work (pipelines and collection systems), the
work of the contractor should be supervised by trained construction
engineers from the Markaz Housing Department.

For more complex work (wastewater treatment facilities,
mechanical and electrical equipment installation), the work of the
contractor should be supervised by the engineer who prepared the
design plans and specifications.

All construction supervision services should be spot checked

periodically by the Governorate‘'s department of ¥Water and Wastewater.

5. Operation and Maintenance Considerations During the
Congtruction Phase

Experience has shown that about 75% of all wastewater facility
start-up delays result from equipment failures, 20 from inadequate
equipment, and 5% from process failures. To overcome thesge
statistics and ensure a successful start-up require careful planning,
a comprehensive pre-startup equipment testing program, and firm
direction during the actual start-up.



Well before the actual start-up, comprehensive plans of
operation need to be prepared which address all of the operational
elements of the wastewater treatment facility Listed below is a
brief description of each of the facility plans of operation which
should be prepared during the construction phase:

5.1 Staffing

Because a village wastewater facility is generally a new
responsibility for a coamunity, new staff must be identified and
hired specifically for the operation of the plant. In some cases the
village may elect to transfer existing personnel from the
village/markaz maintenance department to work at the new wastewater
treatment facility. The Village‘'s first task should be to define the
staffing needs for the wastewater treatament plant. In addition, the
village should prepare a staff organizational chart and detailed job
descriptions for the facility's operation. These job descriptions
must be comprehensive to include the prerequisite qualifications,
duties, and responsibilities of each work position.

5.2 Permits, Sewer Use Rules and Requlations

In order to protect the village wastewater treatment plant and
satisfy governorate policy, the village should prepare sewer use
rules and requlations and a user charge system. In addition, the
village must obtain all of the needed permits governing the effluent
discharge for the facility

5.3 Septage Receiving Plan

Septage receiving procedures need to be prepared which detail
the steps to follow for receiving the discharge of septage waste

haulers. Strict procedures must be established regarding the
discharge of large amounts of septage wastes into the plant in order
to protect the facility's operation. In addition, a system of

assessing a service charge for septage waste receiving needs to be
established.

5.4 Operations Budget

An operations budget must be prepared before start-up which
details each operational area for noreal and worst case costs.
Included in the overall budget should be the new staffing
requirements aqg expected maintenance costs. Budget plans for the
second years operation can make use of the first years cost data
which reflects the actual recurrent costs to operate the facility.

5.5 Process Data Logs and Records

Individual process data logs and record forms must be prepared
for each process system in the treatment plant., One of the key
elements of a facility oOzM program is data collection and record
keeping. Records are needed for the following reasons:



1, Plant operation records can indicate the efficiency of the
plant and its treatment units and past and future
problems.

2. Records are needed to show type and frequency of
maintenance of operating units and evaluation of the
effectiveness of maintenance programs.

3. Records can provide data upon which to base
recommendations for modifying plant operation.

4, Records of past performance and operational procedures are
invaluable tools for the engineer in the evaluation of
present performance and serve as a basis for the design of
future treatment units.

5. Records are used to support budget requests for personnel,
additional facilitics, or equipment.

The type of records to be kept depends on the size and type of
wastewater treatment facility. A small lagoon facility will not
require the number or variety of records required of a extended
aeration facility. Five classifications of records must be kept for
each type of wastewater treatment facility:

1. Operation and performance records.

2. Descriptive and inventory records of the physical plant
and stock.

3. Maintenance records.
4, Financial and cost records.
5. Personnel records.

One of the most important process variables which must be
measured and recorded is the influent flow rate and total volume of
wastewater entering the facility per day. The rate of wastewater
flow entering into individual treatment process units has a
significant effect on the quality of the final effluent. Flow rates
must also be known for calculating of loadings on treatment processes
and treatment efficiency. Flow rate data will help the engineer
determine when the capacity of the facility is being exceeded and
support decisions concerning facility expansion and process design
modifications,

5.6 Laboratory Analysis Program

In order to support the operation of the wastewater treatment
plant a process control and water quality analysis program must be
prepared and include the following:
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1. Laboratory bench sheets.

2, Process sampling program.

3. Laboratory supply inventory control systeam.
4. Monthly report foras.

5.7 Preventive Maintenance Program

Prior to start-up, a program for completing routine maintenance
must be prepared for each piece of equipment. This maintenance can
be completed by the plant maintenance staff or a private maintenance
contractor depending on the village's desire in this regard.
Regardless of the maintenance strateqgy employed, a defined
maintenance plan (including time schedules for the work tu be
completed) must be complete and ready before the plant receives any
flow. This means that all of the necessary tools, equipaent, and
lubricants must be on-site before the start-up. In addition, the
plant maintenance staff must be familiar with the installed equipment
and trained in its maintenance.

5.8 Staff Training

Staff training is considered the single most important element
in the overall start-up program because it has the greatest potential
effect on the initial and long term performance of the facility.
Whenever new or different equipment enters the workplace, or when new
employees start a job, a training need always exists. The greater
the difference between the new job and the old job, the greater the
need for training. In the case of the village wastewater treatment
facilities, both the equipment and the eaployees are new to the job
site.

Training of village wastewater treatment staff should target
one overall goal - the good performance of the trcatment facility.
The definition of good performance of a treatment facility includes
the following key points:

1. Long . rm reliable operation.

2. Energy efficient operation.

3. Safe operation.

4, Quality effluent.

5. Plans for emergencies.

In order to meet this goal requires a well trained staff
starting on the first day of operation. Training means teachlng a
person to do his job (it does not mean teaching someone to pass an

exam). It then follows that training also means teaching those
skills and knowledge which an employee needs to do his job.
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Village wastewater facility staff training should be the
responsibility of the design engineer. The design engineering
company is the group responsible for determining how the facility
should operate and as such is in the best position to train the plant
staff, Staff training should be included as a normal part of the
engineers start-up services for the wastewater Lrestment plant.

Aside from the person (trainee) who actually does the work at
the plant, no one is wmore important to the success or failure of
training than the trainee's supervisor. As the primary manager of
the work being performed, the supervisor's attitudes and involvement
are critical. The supervisor controls the operator's immediate work
environment and, consequently, factors such as performance standards,
job knowledge, work procedures, and safety practices. In order for
the training to have a truly lasting effect on the good performance
oi the facility, the role of the supervisor wmust allow for the
continuing tran..er of knowledge and provide feed-back to the
eaployee.

Therefore, training should target two audience levels, i.e.
the plant supervisor and, the plant operators and maintenance
technicians. A separate training workshop should be held for the
plant supervisor and plant manager. This training workshop for plant
supervisors should address two primary goals:

1. Prepare the supervisors to be able to operate and maintain
each plant system and associated equipment.

2, Develop basic training skills for supervisors to aid in
the subsequent training programs for plant operators.
Prepare these supervisors to be able to continue the
training effort on a regular basis.

As a complement to the plant training program, individual
equipment vendor instruction sessions should be scheduled to coincide
with related lesson topics. As a part of the construction
contractor's responsibilities, each equipment manufacturer should be
required to supply a qualified field service technician to provide
detailed instruction to plant staff in the operation and maintenance
of the installed equipment. To ensuce each field service technician
covers all of the important points in their instruction sessions, a
detailed outline 1listing points for discussion should be propared by
the engineer. The inclusion of equipment vendor instruction sessions
into the overall training program will help the trainees better
understand the workings of each equipment unit. This knowledge, when
coupled with the broader topics of the plant training progras,
provide cowmplete coverage of all the need-to-know inforeation related
to the wastewater treatment facility.
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5.9 Facility Information Center

Another plant cperations task which should be completed during
the end of the construction phase is the establishment of an
information center for the facility. Items which should be included
in this information center are listed below:

1. Project design file.

2. Equipment Manufacturer's O&tM manuals.

3. As-Built drawings.

l, Pacility O&M manual.
The establishment of these files should be the
responsibility of the design engineer. Preparation of the
facility O&M manual is a big task and as such the engineer
should be made to follow standard guidelines in its
preparation. The agreement between the owner and the

design engineer must be clear in defining the
establishment of this information center.

6. Project Ccmmissioning Stage

The Contract specifications should define the Engineer's and
Contractor's responsibilities with regard to the field testing of
materials, equipment, and systems. Generally, the contractor should
be required to furnish all power, facilities, labor and materials
necessary for tests to verify that the contract specifications have
been met and that materials and quality of workmanship are
acceptable, Also all items of equipaent which make up a system
should be tested as a unit to ensure the required performance of all
component parts, and the complete systea.

In general the testing of equipment is the responsibility o
the contractor where as the testing of material such as concrete and
aggregates requires the services of independent testing laboratories
that are employed by the Owner, or the engineer. The testing
procedures to be utilized on any given project should be fully
discussed with the Contractor at the preconstruction conference. -

All standard forms and the test data should be properly filed
as part of the permanent job records. The maintenance of a complete
and accurate set of permanent test records as described in this
section should be the duty and responsibility of the resident
representative.

Generally, contract specifications should require the equipment
manufacturer to provide the necessary technical services to instruct
the Owner's operating personnel in the use, operation and maintenance
of all equipment.

13



6.1 Field Tests

A separate binder should be established for filing test data
for cach specification division which contains material or equipment
that is to be tested.

The conducting of field tests usually requires considerable
planning and organization so that the testing can proceed
expeditiously. It is highly desirable that the Contractor be advised
promptly as soon as a test is completed as to whether its results are
satisfactory or not. Tests must be run again if the results are not
satisfactory. It is necessary that the person who will evaluate the
test results either be present or be fully advised as soon as
possible as to what the test results are.

All the specified tests should be satisfactorily performed
prior to final acceptance of the equipment. Field tests are normally
conducted by a manufacturer's representative and witnessed by the
Bngineer and Owner's representative. Field tests may be used as
acceptance tests, if so specified. All guarantees and warranties
required should be filed for each equipment item specified.

Before any sewage is allowed to enter into the treatment plant
a comprehensive program for field testing the major pieces of process
equipment should be completed. As a part of the construction
contract, the contractor should be responsible for preparing detailed
equipment testing procedures and conducting the actual field tests.
Pield test procedure submittals should be prepared by the contracior
and include the following topics to be considered acceptable:

1. Describe in detail step-by-step testing procedures.

2. Include information on equipment, materials, instruments,
etc., required to perform the test,

3. Indicate how all test parameters will be measured.
4. Include detailed figures and plans illustrating the test
installation; including appropriate piping layout,

electrical and instrumentation system, etc.

S. Show all instrument taps and connections required to
perform the tests.

6. Describe all requirements for electricity, fuel,
chemicals, water, etc., and explain how they will be
provided.

7. Include a list of all data to be taken during performance
test. Submit a sample of the test log to be used to
record data during the test. The test log indicated
frequency of data readings.
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10.

11.

12,

13.

Include descriptions and examples of all calculations to
be performed during the performance test.

Confirm that calibration of all instruments will be made
prior to testing and certified calibration data will be
submitted with test results.

Indicate duration of each test run and number of rcadings
to be taken. Detail any preliminary action that may be
necessary to be performed prior to the field performance
test; such as warm-up, checking of instruments,
adjustments, etc.

Describe procedures of averaging or interpreting data.

Describe procedures to be used for adjusting results back
to specified acceptance criteria

List, describe, and justify any deviations from test codes
and standards.

Several additional key points regarding the equipment field
testing are:

1.

(a)
(b)
(c)

(d)
(e)
(£)

(9)
(h)
(1)
(1

Prior to conducting individual field acceptance tests, the
Contractor must complete the installation of all iteas of
equipment, appurtenances, and incidentals associated with
the particular mechanical system to be tested. This
includes readying ail mechanical, electrical, and
instrumentation systems associated with each piece of
equipment, including:

motor control centers;

control panels;

raceway, conduit, wiring, control equipment, and field
connections required for all process equipaent and system;
electric interconnections;

instrumentation;

mechanical piping, valves, valve operators, (including
power and/or pneumatic supplies) and supports;

asuges;

switches;

auxiliary support system; and,

all other necessary equipament, appurtenances, and
incidentals required to complete the systenm,

All mechanical and electrical equipment first wmust be
lubricated, adjusted, and calibrated prior to testing.
Any adjustments required for proper field performance
testing should be made prior to the test.
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3. Once the installation of the equipaments is completed, the
Contractor should be required to furnish the services of
the manufacturer's field service technician. The
manufacturer's technician will conduct tests. It is
suggested that a walk-through of the proposed field test
procedures be conducted at the equipment site before
starting the test.

6.2 Equipment Manufacturer O&M Instruction Sessions

It should be standard practice to specify that the
manufacturers of all pumps, equipment and system shall instruct the
Owner's operating personnel in the operation, lubrication and
maintenance of the unit or the coaplete system.

7. FPacility Operations Stage

Operating and maintaining a village wastewater system require
the effective interaction of a number of departments in the
governorate, Markaz, and village. This situation is particularly
true when the community is directly involved in the operation and
maintenance of the wastewater system.

The daily operations of the village treatment system should be
the responsibility of the village maintenance department under the
overall control of the proposed governorate water & wastewater
department. Bach of these two functional groups (village maintenance
group and governorate water & wastewater department) have specific
responsibilities and wust be actively involved in the operation of
the wastewater facility. In addition, these two functional groups
wust interact with relevent units of the Irrigation and of Health
departments.

Listed below are the activities of major importance at each
function level:

7.1 National Level

1. The ‘Higher Committee for Nile and Water Body Protection®
sets the effluent standards (Law 48) for recelving
streams. This committee is headed by the Minister of
Irrigation and includes representatives from several other
Mlnistries and NOPWASD.

2, The Ministry of Irrigation is responsible for implementing
Law 48 and monitoring/enforcing wastewater tre.atment
facility effluent discharges.

3. The Ministry of Health, under the direction of the
Ministry of Irrigation is responsible for sampling and
analysis of wastewater treatment plant discharges every
three months. This sampling frequency can be increased
based on the decision of the Ministry of Irrigation., The
Ministry of Health must report the sample analysis results

16



to the facility owner and the Ministry of Irrigation
within 30 days of collecting the sample. [f the sample
analysis results are in violation of the discharge permit,
the facility owner wmust pay a Efine to the Ministry of
Irrigac.on.

Governorate Water & Wastewater Department

1.

Maintain effluent standards for the use and control of the
Governorate's water resources. Standards may be the same
or stricter than national standards.

Establish policies, programs, and techniques for effective
governorate-wide water quality planning and management,
and provide implementation of such policies and prograas,

Establish and maintain a licensing and permit system to
cover (a) all wastewater discharges; (b) wastewater
collection and treatment system operators; (c) industrial
wagte discharges; (d) sewer use rules and requlations;

(e) septage waste discharges into wastewater treatment
systems; (E) other related operations as may become
necessary from time to time.

Develop and implement a governorate-wide water quality
monitoring program.

Conduct investigations and inspections to ensure
compliance with standards, policies, requlations, pernmits,
and licenses. Carry out enforcement actions when

violations occur and report all violations to the Ministry
of Irrigation.

Establish and implement a public education, information,
and promotional program on controlling pollution.
Stimulate volunteer cooperation and participation by the
general public.

Coordinate pollution control activities amorig the other
governorates and national departments.

Participate in reviewing new wastewater facility deéigns
with the governorate Housing Department,

Markaz/Village Level

1.

Operate and maintain, on a continuous basis, the
wastewater collection and disposal systess in such a
manner as to protect the interests and promote the
well-being of the area served and its people. Initiate
repair, replacement, expansion, and improvement projects
as necessary.

17



Control the entrance of pollutants which can damage the
collection system or interfere with the treatment process.

Establish appropriate cost recovery policies and price

incentives and, in accordance with these, apply a user
charge system for domestic and industrial wastes.

18



ANNEX_ITT

PILOT VILLAGE WASTFWATER UNIT PROCESS
EVALUATION WORKSHEETS/DATA FORMS
(Example for the Extended Aeration Treatment Process)



VILLAGE WASTEWATER TREATMENT FACILITY
UNIT PROCESS EVALUATION DATA
(Extended Aeration Treatment Process)

1. PRELIMINARY TREATMENT

Grit and Grease separator process

Tank diameter
Surface area
Depnth

Volume

Weir length

Flow (design average)

Flow (design hourly peak)
Flow (actual average flow)
Flow (actual peak hourly flow)

Detention time (minimum per Spec.)
Detzention time (proposed in Spec.)
Detention time (actual)

Weir overflow rate (design avg. flow)

Weir overflow rate (maximum acceptable)

Weir overflow rate (actual: average flow)

Weir overflow rate (actual: for peak hourly flow)

Surface settling rate (design value)

Surface settling rate {(maximum acceptable)
Surface settling rate (actual; average flow)
Surface settling rate (actual: peak flow)




page 2 of 5

VILLAGE WASTEWATER TREATMENT FACILITY
UNIT PROCESS EVALUATION DATA
(Extended Aeration Treatment Process)

2. PRIMARY TREATMENT

Primary Clarificaticn Process

No. of clarifiers

Tank diameter
Tank depth avg.
Linear meters of weir

Surface
Volume

area

Flow (design average)
Flow (design peak hourly)

Flow (actual:
Flow (actual:

Weir overflow
Weir overflow
Weir overflow
Weir overflow
Weir overflow
Welr overflow

Surface
Surface
Surfare
Surface
Surface
Surface

Solids
So0lids
Solids
Solids
Solids

settling
settling
settling
settling
settling
settling

loading rate
loading rate
loading rate
loading rate
loading rate

rate
rate
rate
rate
rate
rate

average)
peak hourly)

rate
rate
rate
rate
rate
rate

(design average)

(design peak hourly)
(desired average)

(desired max. peak hourly)
(actual: average flow)
{actual peak hourly)

(design average)

(design peak hourly)
(desired average)

(de: :red peak hourly)

fac: :al: average flow)
(actual; peak hourly flow)

(design average)

(design peak hourly)
(desired average)

(actual: average flow)
(actual: peak hourly flow)

BCD ldading (maximum per spec.)

BOD loading
BOD loading
BOD loading

(average per spec.)
(desired loading)
(actual average load. )
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VILLAGE WASTEWATER TREATMENT FACILITY
UNIT PROCESS EVALUATION DATA
(Extended Aeration Treatment Process)

3. SECONDARY TREATMENT

Final Clarification process

No.
Tank

diameter

of clarifiers

Tank depth avg.
Linear meters of weir
Surface area
Volume

Flow

Flow
Flow

Weir
Weir
Weir
Weir
Weir
Weir

(design average)
Flow (design peak hourly)
average)
peak hourly)

(actual:
(actual;

overflow
overflow
overflow
overflow
overftlow
overflow

Surface settli
Surface settli
Surface settli
Surface settli
Surface settli
Surface settli

Solids loading
Solids loading
Solids loading
Solids loading
Solids loading
Solids loading

Hrdraulic dete
Hrdraulic dete
Hydraulic dete

Hydraulic

Hydraulic dete
Hydraulic dete

rate
rate
rate
rate
rate
rate

(design average)

(design peak hourly)
(desired average)

(desired max. peak hourly)
(actual: average)

(actual: peak hourly)

ng rate (design average)

ng rate (design peak hourlv)

ng rate (desired average)

ng rate (desired peak hourly)

ng rate (actual: average flow)

ng rate (actual: peak hourly flow)

rate
rate
rate
rate
rate
rate

ntion
ntion
ntion

ntion
ntion

(design average)

(design peak hourly)

(desired at average flow)
(desired at peak hourly flow)
(actual: average flow)
(actual; peak hourly flow)

time (design average)
time (design peak flow)
time (desired average)

detention time (desired peak flow)

tine (actual: average flow)
time (actual; peak flow)
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VILLAGE WASTEWATER TREATMENT FACILITY
UNIT PROCESS EVALUATION DATA
(Extended Aeration Treatment Process)

3. SECONDARY TREATMENT (con'd)

Aeration Process

Number of aeration tanks

Tank width
Tank Length
Water Depth
Volume per tank

Total vollume for all aeration tanks

BOD loadi~g (maximum per spec.)

BOD loadi..g (average per spec.)

BOD loading (actual average loading)
BOD loading (desired loading)

Hrdraulic detention
Hydraulic detention
Hydraulic detention
Hydraulic detention
Hydraulic detention

MLSS design value

time
time
time
time
time

(design average)

(desired average)

(desired max. peak hourly)
(actual: average flow)
(actual: peak flow)

MLSS actual operating value

MLSS desired value

F/M ratio design value

F/M ratio actual

F/M ratio desired operating value

Sludge age (design value)

Sludge age (actual)

Sludge age (desired value)
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VILLAGE WASTEWATER TREATMENT FACILITY

UNIT PROCESS EVALUATION DATA
(Extended Aeration Treatment Process)

3. SECONDARY TREATMENT (con'd)

Return Sludge System

Return sludge pump type
Number of return sludge pumps

Maximm pumping capacity controllable (actual)
Minimum pumping capacity controllable (actual)
Maximum pumping capacity controllable (desired)
Minimum pumping capacity controllable (desired)

Return sludge design flow rate (% of Infl. Q)
Return sludge actual flow rate (% of Infl. Q)
Return sludge desired flow rate (% of Infl. Q)
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ANNEX [V

PILOT VILLAGE WASTEWATER PACILITY IMPLEMENTATION COSTS
DATA WORKSHEETS AND SUMMARY TABLES



1@ Sushar y

Tabnle: _

TOTAL CUST TO BUILD/IMPLEMENT VILLAGE WABTEWATER TREATMENT SYSTEMS
(Data Collection Logic Table)

—1 DEBIGN COBTH
SUMMARY TABLE

——] A. Collection sys. |

._D. Puap Btation |

_——_{AE: Treatasnt Pl-ntA1

LAND COSTS
SUMMARY TABLE

__{A. Puap Station

—&Mc--- Road

—

L—{c. Plant Bite

—«E). Access Road

CONSBTRUCTION COSTS
BUMMARY TABLE

f. Collecticn Bys.

- Cost Summary Table

o
o

civil costs wori sheet
1ngdirect costs wor ' sheet

B. Pump SBtation

Cost Summary lable

[sleNeNeNs]

ci1vil costs worksheet
mech. costs worksheet
elec. costs worl sheet
1ndirect costs worksheet
elec. supply connection

C. Access Road

~ Cost Summary Table

civil costs wourisheet
indirecct costs worlsheet

.D. Treatoent Plant

Lost Summary lable

oooooQ

ci1vil costs wortsheet
mech. costs worksheet
elec. costs worksheet
1ndirect cost worksheet
water supply connection
elec. supply connection
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File: campcnct

lable:

VILLABE PIl JT WABTEWATER TREATMENT FACILITIES

COMPARIBON v CONBTRUCTION COSTSH

TrF:émtyT“ghnology Typea/

llty

bz 2758,

sl [l .
st. wo- on

e

EAns

lr

le
.:ort)

Civil

iy

aa

ofsl ' ilae

o
ncluding

T

TEFEED)
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Serw
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Shar abas
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tatr Bl Ghab

Barashiya
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fr1le:summwtp

TOTAL COST TOD BUILD/IMPLEMENT VILLAGE WASTEWATER TREATMENT FACILITY
(Data Collection Logic Fath)

foble:

VILLAGE WASTEWATER TREATMENT FACTILITY; TOTAL COST TO IMPLEMENT
TABLE

WWTP Access Road Total Costs to Isplesent....c.cvececccaccecsees TABLE

{worksheet summary table)

Access road design costs worksheet;...ccceeesecna.-..lable

Access road construction costs worlsheeti...........lable

Access road land costs worksheet;.......cccccc......lable_

Treataent Plant (w/0out access road) Total Cost To Isplesent....TABLE

(wor } sheet summary table)

Ireastment plant land COstS wWOrksheet.....cceceeeenaens
Ir eatment plant desi1qQn COSts wOrlsheft...ooeeeeeenas
Ireatment plant power connection costs worlsheet...
Ireatment plant water connection costs worl sheet...
ireatment plant construction costs summary...
civi!l costs wortsheet..........
mech. costs worlsheet........

elec. costs worlsheet........ e
1ndirect cost warlsheet . ... .. .. it eieecsons

s e s
.

.
e e e
.

gcoc




tiletwwtotal

lable:

VILLAGE WASTEMWATER TREATMENT FACILITY
TOTAL IMPLEMENTATION CO8BTS
SUNMARY TABLE

BASIC DATA

Name of
fype ot
Lesign ¢

Desi1an PO At O . ittt ittt e neeenananen

Village Fi1lot Wastewater Facilit
ireatment System...............

low tor WWIF (cu. M/day)....... s eeane

WHTP Impleasntation Cost Catagory Itea Cost ééﬁl:gqgwtuum
TWRTF site Land Cont
WWIF Deaigr. Lost h
S e -
WWit power connection costs
WWIH water connection costs T
[ Wi Constriction Cost T T D
3 \u‘urbr_conslruclum 1ndirect costs) -
b__A-r—_(Hu'H _;r;:c_l_i—an‘lcal worls cost)
- ' (WHWIF civil worts cost)
[ 4 i:&;}il;: 1Ccal woris cost)
WWIH Access hoad Land Cost
Tbﬁk A(‘Acess hoad Design Cost
7—1.4:”‘ “::::'..:uaﬂ L—OHI:'(_{;D—I'\- Cost -
[ Toval cost oF conatRUCTION .
—— e vpiifE*— B e ——
L] Inrl:-‘:;o;;r;n WWiF conatruction cost




Filesroamipta

lTable:

" VILLAGE WASTEWATER TREATHENT FACILITY
ACCESS ROAD IMPLEMENTATION TOTAL COST
WORKBHEET SUMMARY TABLE

BABIC DATA

Hame ot Village Filot Wastewater Facility:
Iype ot lreatment System......... . . e _
bestga Flow tor WWIF (cu. M/day) i

t pgrcent o '
Implesentation Cost Catagory Item Cost iggsl‘zspxsgzggnﬁégg

WWIF access road 1and total cost

WWIH access road desian total ¢ .t

«

WWIF access road const. total cost

' | ToraL cost I
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File:wwiptot

Table:

VILLAGE WASTEWATER TREATMENT FACILITY
WWTP (w/out access ror4) IMPLEMENTATION TOTAL COST
WORKSHEET SUMMARY TABLE

BABIC DATA
Mame of Yillaae Filot Wastewater Facilitysz.......
lype ot Jreatment System........ teessecssen
UDesi1an Flow for WWTF (cu. M/day) et ieiteeeeeannaan
Desian population:. ... e en i eeeeeencenennnn.
Implementation Cost Cat Item Cost f!‘ﬁ"!";&t Alation
r m o
mplementation Cos atagory [ on ot fogp ”n

WWIF 1and total cost

HWIF desian total cost

WWIF power connection cost

HWIH water connection cost

WHWIF construction total cost

TOTAL CO8ST




ti1le: dsygnroad

VILLAGE WABTEWATER TREATMENT PLANT
ACCEBS ROAD DESIGN COSTS

Tavle: |

BABIC DATA

Facilaty Name .-
Ivpe ot access road cea
Length of road................__,

’._._. Costs by Function Group
Cost Catagoriws for WWTP Access Road Design Work

Primary Consultant [Review Consul tant |{Governorate

Markaz

Frepare KFF for v e-Final Design

Hdver tise for consultant

Frepar e btasaic Data/CLounceptual plan

Lonceptaal plan review

brepare preliminary Jesign

Frelim, nary desi1qgn review

Frepare fi1nal design

Final design review

Frepare copies of o ontract documents

Advertise tor construction toniractor

Fvaluation or construction bids

[ BuB TOTAL ~|”

N TOTAL COBT OF ACCESS ROAD DEBIBNs __




File: landraad

Table: VILLAGE WASTEWATER TREATMENT FACILITY
. ACCESS ROAD LAND COSTS

___VARIABLES FOR COMPARISON

WWTP Facility Name:......... ... ... Type of land (desert. delta):........... .. . .
Type of treatment process:.... i Agricultural capacity grade (1-4 highest):..
Location of WWTP to Village... . Agricultural income potential (LE/year):
Length of Access road

.............. Land cost per hecter:

Amount of land purchased for access road:...
Cost of land for access road:

[T T T T T e B - Cd;;; by Function Group

Cost Catagories for WWTP Access Road Purchase Primary Consultant[Review Consultant[Governorate| Markaz
“Access road selection process T s i | SRR 2T
‘Locating/Search for land owner T T T T 1 T o
| Process of price negotiating with owner T T [ T e feee— o )
| Survey of selected site T T TTUTT o mmmofeem—seo— b T
| Preparction of tand deea | 7 T TTTITTT mm b = I
| Process of finding tunds for land purchase |7 TTITT T e e
| Total amount paia for acauired land T T Tl e mmmi—te— o o
T T T T T T s [ T S SRS S B

TOTAL COST OF LAND FOR WWTP ACCESS ROAD:




File: civiroad

VILLAGE WABTEWATER TREATMENT FACILITY
CONSTRUCTION COST BREAKDOWN WORKBHEET

Iable: _
FOR ACCESS ROAD CIVIL WORKS
BABIC DATA
Name of pi1lot wastewater laCllltv.-.....-......-.....-_‘
TYPE Of FOAd...cueecoenenecnsccosassananees
Length ot road.......
Location of road.....

Ciyul grkmoost casageries  (BSRaan. | HEREcEL| Setles2® jresciE.,

Kemoval ot obstructions

= 01

bBorrow excavation (source)

AYyr eqgate base

-
3
£

"poEaft poeent

i

3

Hot asphalt concrete pavement

Mobilization

Fipe culvert (type/size)

Valve adiustment

[ TotaL

TOTAL COST OF WHMTP ACCESS ROAD CONSTRUCT IONs

(does not 1nclude the cost far design or )and)




- 11

Jv

fFilezwater

FOR WATER SUPPLY WORKS

VILLAGE WABTEWATER TREATMENT PLANT
CONSTRUCTION COST CREABDOWN WORKBHEET

BASIC DATA
Name of pi1lot wastewater faCcIl 1ty ittt ettt it
Treatment 1echNologyY 2. ceeeseeceeeenananens . PR

Capacity ot tacility taverage cu meters flows/day).....
Des1an FOPUL At 10Nt . ue et ittt ceennnnneesenancannenennnn.

Hat Supply Works Cost Catagories ﬁo«‘:g af X&?t g‘
o ply e CAI" gﬁll.

Fortiela™

jes e

'?of"l' ¥

ter

t _Percent
p?; Works

Fipe: si1:e/length

lrenching

Valves and fi1ttings

Insurance

kquipment rental

Si1te dewatering

[ vora




File: powerww

VILLAGE WASTEWATER TREATMENT FACILITY

fable: CONSTRUCTION COST BREAKDOWN WORKSBHEE ™

FOR POWER S8UPPLY WORKS ]
BAS'C DATA
Name ot pi1lot wastewater faclllty.....................____- R,
Treatment TeChAOlogyseee e eeeeeeecansocnnsososse L I
Distance of facility $rom main power lxne............._~ SO

_a'[-

Power Supply Works Cost Catagories ﬁéc:ég‘::. xgégg:. ;Eﬁ‘ltﬁ‘.’" lg-:s%:f é’o:.’gga:‘f,;r;r:::-

Lable; size/length

Trenching

Site transtormer cost

‘Bu volt switch gear

Meter 1nstallation

Equipment rental

Iranstormer 1nstallation cost

I TUTAL
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File:

costdsgn

lable:

VILLAGE WASTEWATER TREATMENT FACILITY
DESIGN cosTs

BABIC DATA

Facility Name:............
Type of treatment process:

Lesign Capacity:. ...t ennnnnne

Costs by Function &roup
Cost Catsgories for weTP Deston Work Prisary Consultant [Review Consul tant [Governorate| Markaz

Frepare KFF for Feasibility Study 2 Fre-Final Design
Advertise for consultant
t'repare Hasic Datas/Conceptual plan
Lonceptual plan review
Frepare preliminary design
bFrOllmlndrY design review
1repnre ti1nal design
Final design review
rrepare copi1es of contract documents
Advertise for construction contractor
tvaluation of construction bids

[ sus ToTtaL

TOTAL COBT OF DEBIGNs ___
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Fi1leswwcnsum

Table:

VILLAGE WASTEWATER TREATMENT FACILITY
CONSTRUCTION TOTAL COST
WORKBHEET SUMMARY TABLE

BABIC DATA

Name of Village Filot Wastewater Facility:.......
Treatment TechNOloQy:.ue.cneeeeerooneecennoonenes
Capacity of Facility (average cu. meters/day):...
Desi1an population:........

Construction Cost Catagory Item Cost ﬁﬁlp&ﬁﬂﬁualm

Constriiction Indirect Costs

Mechanical Worts Total Cost

Electrical Worls lotal Cost

Civil Woris Total Cost

|ToTAL cO8ST OF consTRUCTION
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File: wwindcst

lable:

VILLAGE WASTEWATER TREATMENT FACILITY
CONSTRUCTION COST BREAKDOWN WORKGHEET
FOR INDIRECT COST8S

BASIC DATA

Treatment Technoloqy:....................

Name of pi1lot wastewater tacility.eonieiiiiiaiiaa. ...

Capacity of tacility (average cu meters tlows/day).
Design Fopulation:......... e et ettt acecnscetnnnonas

WWTP Construction Indirect Cast Itees

Costs by Function &roup

Prisary Consultant {Review Consul tant Bovarnorate|Markaz

Frepare KFF tor consultant to
pertarm construction supervision

Advertise for consultant

Keview Froposals/Select consul tant

Construction supervision Services cost

[ sus TotaL

WHTP Total Indirect Costs for Construction —_—
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File: costmech

VILLAGE WABTEWATER TREATMENT FACILITY
Table: _ CONBTRUCTION COST BREAKDOWN WORKBHEET
FOR MECHANICAL WORKS

BASIC DATA

Name ot pilot wastewater tacility......
Treatment lechnology:..... R T
Lapacity ot facility (cverage cu meters tlow/day)
Design Fapulations......

Hechanical Works Cost Catagories ﬁﬁ;zgz:. xsééﬁg:. ;2§.ltsg.t iGE;::E§:f

Frocess PiIpINng

Fumps

Val ves

Fi1rxed aeration equipment

fFloating aeration equipment

Clarxyfi1er mech. equlpment

Chlorination equipment

Flow measur 1ng equipment

Tools

Laboratory equipmnent

Grit collection equipment

Inlet barscreen equipment

Furniture/otéice 1tems

loi1let % Shower accessories

Safety equipment

IETAL
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File: costelec

Table:

VILLAGE WABTEWATER TREATMENT FACILITY
CONSTRUCTION COBT BREAKDOWN
FOR ELECTRICAL WORKS

BABIC DATA

Name of pilot wastewater 6acillty.....................

Treatment Technology:.....
Capacity of facility
Design Fopulations...

{average cu meters.flou/aay).

1)
Electrical Works Cost Catagories %ghnu

t of

I, | Pl fremiey

LT 9 S

Standby elec. generator

Site and room lightang

brounding system

380-volt switchgear

Fanelboards

HVAC

Frocess inatrumentation

Telephone connection

Temporary power

| Toral
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File: (ostcvl

Table:

VILLAGE WASTEWATER TREATMENT FACILITY
CONSTRUCTION COST BREAKDOWN WORKSHEET

FOR CIVIL UWORKS

BASIC DATA

Name of p1lot wastewater $ac1lity..cieeeccceccenececas
Treatment Technology:.ceeeeeieanuoacennna
Capacity of facility taverage cu meters flow/day)....

Design Fopulation:...

Civil MWorks Cost Catagories EB::&:. rﬁﬁ:. port]esant 1!5'-:5:;

efeTeeRl s

t Percent
o

Earth work

Road work

Removal! ot existing equip.

Fencing

Concrete work

Operations building

Site dewatering

Sludqe drying beds

[ voraL
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File:sumps

Table:

TOTAL COST TO BUILD/IMPLEMENT VILLAGE GEWAGE PUMPING STATION

{Data Collection Logic Path)

VILLAGE BEWAGE PUMPING STATION TOTAL COST TO IMPLEMENT......TABLE

Fumping
Fumping
Fumping

Fump:ing
o

station
station
atation

station

civil costs

ogo

meck. costs
elec. costs
1ndirect cost worksheet.

land costs worksheet.......ccccceeee...Vable

design costs worksheet.................Table
power connection costs worksheet.......Table

construction costs summary.............Table
worksheet......

worksheet...
wortsheet...




File:pstotal

VILLAGE BEMAGE PUMPING BTATION
TOTAL IMPLEMENTATION COSTS
BUMMARY TABLE

Fable:

. BASIC DATA

Name of Village Filot Wastewater Facilityl.......
Type of pump Stat10n.....cveveeernoeanne
Capacity of pump station....

Sewa Pusp t t
' o ing Station Ites Cost &Elpfﬁ:’w“:m
Isplesentation Cost Catagory for

Fump Station Site Lang Cost

0e

Pump Station Design Cost

F.S. Power Connection Costs

Fump Station Construction Cost

3 (F.S. construction i1ndirect costs)
3 (F.S. mechanical worlks cost)
] (F.S. civil works cost)

] (P.S. electrical works cost)

[ TOTAL COST OF CONSTRUCTION

NOTE

3 Included i1n pump station construction cost




File: psindcst

VILLAGE BEWAGE PUMPING STATION
CONSTRUCTION COST BREAKDOWN
FOR INDIRZCT COSTS

fable:

BASIC DATA

Name of pi1lot wastewater FAC1 1ty et eceenancnnnas -
Type of pump Stat1on. ...ttt iinnnenenceneen

Capac:ity of pump Statl1oN.e .ttt neanennonnea
Design F‘upulatlc\n:........................

Costs by Function Group

Sewage Pump Btation Construction Indirect Coat Items Prisary Consultant |Review Consultant Governorate|Markax

Frepare RFF for consultant to
perform construction supervision

Tc

I Advertise for consultant

Review Fraposals/Select consultant

Construction supervision services cost

[ sus TotaL

Sewage Pusping ftation(s) Total Indirect Costs for Construction
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File:

Landps

Table:

VILLAGE WASTEMATER TREATMENT BYSBTEM
PUMPING S8TATION LAND COSTS

BABIC DATA

VARIABLES FOR COMPARIBON

WWIF Faci1lity Nam@s...e.eenvecocane
Number of pumping stationN®Z........

Location of pumping station(s).....

Type of land (desert, deltals.......
Agricultural capacity grade (1-4 highest):
Agricultural 1ncome potential (LE/year):.
Land cost per hectert....... cea
Amount of land purchased for WWTF..
Cost of land for WWTP. .. .cceeeceneencnsocans

Cost Catagories for Pump Station Land Purchase

Costs by Function Group

Primary Consultant {Review Consultant[Eovernorate| Markax

FPump Station land selectton process

Locating/Search for land owner

Frocess of price neqotiating with owner

Survey of selected saite

Freparation of land deed

Frocess of finding t1ancing for land purchase

Total amount paid for aquired land

| suB TOoTAL

TOTAL COST OF LAND FOR PUMPING S8TATIDN(8)»

Il




- Ea -

File:

DSGNFS

Table:
DESIGN CO8TS

VILLAGE BEWAGE PUMPING STATION

BASIC DATA

Facaility NaMEetovweneeeoocoannnne
Tvpe of pumping station..
Design capacitys..........

cu.M/day

Cost Catagories for Pusping Station Design Work

Costs by Function Group

Prisary Consultant [Review Consul tant |Governorate

Markaz

Frepare RFF for F ‘sibi1lity Study & Pre-Final Design

Advertise for consultant

Frepare Basic Data/Conceptual plan

Conceptual plan review

Frepare preliminary design

Freliminary design review

Prepare final design

Final design review

Frepare copies of contract documents

Advertise for construction contractor

Evaluation of construction bids

[ suB ToTaL

TOTAL COST OF DEBIGNs ____
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File: powerps

Yable:

VILLAGE BEWAGE PUMPING BTATION
TRUCTION COST BREAKDOWN WORKSHEET
FOR POWER BUPPLY WORKS

BABIC DATA

Name of pi1lot wastewater tacility...cvenn..
Type of pump stat1on. ..ttt eennnannoans
Distance of facility from main power line..

ceccsnnenss
—_———

t of
P K t t E
ower Bupply Works Cost Ca agories o:‘.:}u..

I el a1

MET W

t‘P-rc.nt
ply Works

Cable; si1ze/length

Trenching

Site transformer cost

280 volt switch gear

Meter 1nstaliation

Equipment rental

Transformer i1nstallation cost

[ TOTAL




i
\)

-ga_

File:pscnsum

VILLAGE BEWAGE PUMPING STATION
CONSTRUCTION TOTAL COST
S8UMMARY TABLE

Table:

BASIC DATA

Name of Village Filot Wastewater Facilitys.......
Type Oof pumping Stat10N...cececeereceeecsasoaonncens
Capacity of Fump Statiom....( cu. meters/day):...
Design POPUlAtION: ettt etecnescccoocscaasnoannans

Construction Cost Catagory Itea Cost

t:o,sslpﬁmﬁugtt on

Construction 1ndirect Costs

Mechanical Works Total Cost

Electrical Works Total Cost

Civil Worlks Total Cost

| TovaL cosT oF consTRUCTION
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File: pscivil

BEWAGE PUMPING STATION
CONSTRUCTION COST BREAKDOWN
FOR CIVIL WORKS

Table: __

BASIC DATA

Name of pilot wastewater taci1lity. it in e enanannna
Type ot pumping L o
Capacity of station (average cu meters flow/day!}. .
Desian F'opulatlonx....................................

ut of t Tota) cost ort
Civil Works Cost Catagories E:-%A.“ Egg’“ = 8= i%',-ﬁ:f

elvleeal e

Earth work

Road work

Femoval of e:i1sting equip.

Fencing

Concrete work

Fump house building

Site dewatering

| voraL




File: pswech

Table: VILLAGE BEWAGE PUMPING STATION

CONSTRUCTION COBT BREAKDOWN
FOR MECHANICAL WORKS

BABIC DATA
Name of pi1lot wastewater faCility..eeeeeeeansenocoones
Treatment TechNologyt..e.ieieserccanreenocnoanennea

Capacity of facility (average cu meters flow/day).....
Design Fopulatilon:...ceeereececcaccennennns

Mechanical Works Cost Catagories E‘:Ek:‘“ x;;:tg‘u ;2.%‘&22“ l“;;::’gé:t

Frocess piping

Pumps
1 Valves
13 Flow measuring equipment
] Tools

Inlet barscreen equipment

Furmiture/offi1ce 1tems

Toi1let % Shower accessories

Satety equipment

[raTaL
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File: pselec

Table: _

VILLAGE BEWAGE PUMPING STATION
CONSTRUCTION COST BREAKDOWN
FOR ELECTRICAL WORKS

BASIC DATA

Name of p1lot wastewater facility.c..eeeeeenceonecnanns
TyPe Of PUMP StAt10M. .. utroreccaneennnnnsosasonnnaenss
Capacity Of PUMP StAtION. ..ot eocnnnccaconeennenssas
Desi1gn FOPUlatlong eeeeeeeeeeeecnnserasconecansonsnnnnsn .

Village Sewaga puaping station
Electrical Works Cost Catagories

5

L 4
a
c

hoee

gotef.comt

Ierke. fee et

7itefal

t:§.
tric

cent
al Works

Power connection

Standby elec. generator

Site and room lighting

Site transtormer

Grounding system

I8u-Volt switchgear

Fanelboards

HvAC

Frocess 1nstrumentation

ielephone connection

Tempor ary power

L TOTAL
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Fi1le:cstotal

Table:

SUMMARY TABLE

VILLAGE SBEWAGE COLLECTION BYSTEM
TOTAL IMPLEMENTATION COBTSB

BASIC DATA

Name of Village Fi1lot Wastewater Facilaity:.......

Type Of COlleCtlon SYSteM.e.eweeeeeeenacconooeonsos

Length of network

Des1gn POPUl At 10N/ flOWe e oo eeeeereaenosaencnasens

Seawage Collection System
Isplesentation Cost Catagory

Item Cost

BT e

Lollection System Design Cost

Collection System Construction Cost

b (C.S. construction i1ndirect costs)

3 (C.S. mechanical woris cost)

4 (C.S. civil worts cost)

| ToTtaL cosT oF consTRUCTION

NOYE

b

Included :1n collection system construction cost




File:sumcs

VILLAGE SEWAGE COLLECTION S8YSTEM
Tables: TOTAL COST TO BUILD/IMPLEMENT
(Data Collection Logic Path)

VILLAGE SEWAGE COLLECTION S8YS8TEM; TOTAL COST TO IMPLEMENT

TABLE

0¢

Collection system design costs worksheet..........................Table

Collection system construciion costs worksheet SUMMArY..ecesses.2.lable__ _
O ci1vll CcOostS WOrkShEBt...eeeseveseacncecaooaasasss.Table
o mech. costs worksheet........ceeeeeeccans
o a1ndirect cost worksheet
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File:

dsancs

Table:

VILLAGE BEWAGE COLLECTION BYBTEM
DEBIGN CDST8

BASIC DATA

Facility Name:.......ciuennnn_
IType ot collection system.....
Length Oof Nnetwork..eoeeueeeaaa.

Cost Catagories for Collection Systes Design Work

Costs by Function Group

Primary Consultant |Rkeview Consultant |Governorate

Markaz

trepare RFF tor Fre-Final Design

Advertise tor consultant

Frepare basic Data/Lonceptual plan

Conceptual plan review

Frepare preliminary design

Freliminary design review

trepare fi1nal design

Final design review

Frepare copies of contract documents

Advertise for construction contractor

Evaluation of construction bids

| sus Totat

I8 TOTAL COST OF COLLECTION B8YBTEM DEBIGN:
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fFile:cscnsum

VILLAGE BEWAGE COLLECTION BYBTEM
CONSTRUCTION TOTAL COST

Table:
SUMMARY TABLE
BASIC DATA
Name ot Village Filut Wastewater Facilaity:.......
Type of Collection SystemM...c.eececncancuacsanan .-
Length of network........ teceeacsescseresssenesans
Desi1gn populations..ccievieececanans [, cessenan
SeREeaser Lt
Construction Cost Catagory Itea Cost a gl struction

Construction Indirect Costs

Mechanical Worls Total Cost

Civil HWorlks Fotal Cost

[ TOTAL COST OF CONSTRUCTION
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Fi1le: csindcst

fable: _ _

VILLAGE BEWAGE COLLECTION SYSBTEM
CONBTRUCTION COST BREAKDOWN
FOR INDIRECT COSTS

BASIC DATA

Name ot pi1lot wastewater facility....
lype ot collection system..
Lenygth of networlt. csene
Lesign Fopulati1ons..oeeenennon..

Bawage Collection Sys. Construction Indirect Cost Iteas

Costs by Function 6roup

Primary Consultant |Review Consultant

Governorate

Markaz

Frepare KFF for consultant to
perform (onstruction supervisiyon

ndver ti1se tor consultant

heview Fraoposals/select counsultant

Construction supervision services cost

| sus voraL

Bawage Collection System Total Indirect Costs for Construction

———
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File:

csmecn

Table: VILLAGE SEWAGE COLLECTION SYSTEM T
CONSTRUCTION COST BREAKDOWN
- - FOR MECHANICAL WORKS I N _
_____ T T T T T TBAsIC DATA T T T
‘En;e‘olT px-l_o_t ;a-s—t:water fucllxty ........... — ..... "_ N - =
Longth of Chetaori,, S atem - s
Desxgn populatlon/tlow ..............................
H.C:Z:l’z:f:é::i%ﬁ:fﬁ:ﬁ::m.. B82aien, ﬁ:ﬁﬁ... Rielegm { p‘?ﬁﬁ“’i abcRelLLrtabolr | AERoERTccBarcy:
Force maln‘Plplné-/SIZe R R T -
Isolation valves | T T e e e ] 7]
AT relief valves | T[T T Tt e e e T T
Sewer cleaning equipment | T[T T TTTop T e T - - T
= 2 SN U S D e
Hec-;A;lICﬂl )Ol‘l;is—- T T I | B o It Tt T
F\eume—’)o_:;{{;_“—- T T [ e R St B EE
TClvel basing [ B R e - T
§§r?£;‘ equipment T T[T T TIT T e e e e e
[ v /YA NN R AN R ) o
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File: cscival

VILLAGE SEWAGE COLLECTION SYSTEM
CONSTRUCTION COST BREAKDOWN WORKBHEET
FOR CIVIL WORKS

Table:

BASIC DATA

Name of pi1lot wastewater faC1lity.....eeeeeeococenans

Type of collection system........

Length of networt.......

Design FlOWeeeeoeeeenooon s eeeecccetctcnnnsenscsnnane

st of st Tot t
Civil Works Cost Catagories t:.ﬁng 2&%2" pgr.*tsg.
chase

fee e

el Tel e

Excavation/repair

Road work

Kemoval of existing equip.

Equipment rental

Concrete work

Insurance

Site dewatering

Moirsture protectiun/isolation

[ TOTAL




ANNEX V

PILOT VILLAGE WASTEWATER PACILITY RECURRENT COSTS
DATA WORKSHEETS AND SUMMARY TABLES

~



File:recur

Tablaes

TOTAL RECURRENT OPERATIONS COSTS FOR VILLAGE SEWERAGE SYSTEMS
(Data Collection Logic Table)

COLLECTION SYSTEM

BEWAGE PUMP STATION

O%M Labor Wartksheet
tor Sewage Collection
network

WASTEWATER TREATMENT
PLANT

O%M Labor Worlksheet
tor Sewage Fumping
Stations

Collection System
Recurrent Operations
Costs Worksheet
(other than labar)

0%M Labor Worksheet
for Wastewater Plant
Operations

Fumping Station(s)
Recurrent Operations
Costs Worksheet
{other than labor)

Collection System
Recurrent Maintenance
Costs Woriksheet
(other than labor)

Wastewater Flant
Recurrent Operations
Costs Worksheet
(other than labor)

Fumping Station(s)
Kecurrent Maintenance
Costs Worksheet

Wastewater FPlant
Recurrent Maintenance
Costs Worksheet



File:recUr

0
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File: Rcrtotal

VILLAGE GEWERAGE SYSTEM
fable: N TOTAL ANNUAL RECURRENT O&M COSTS
(INCLUDING COLLECTION BYSTEM, PUMP STATION, AND WASTEWATER PLANT)

[ T T BASIC DATA

Name of Filot Wastewater Facility:. _—
freatment Technolody..iceeeseoe
4 Lapacity of Facility (cu.M/day):
besign Fopulation: . ... eeereaescanas
fotal cost of tacility including

land., design, and constructioni....

Bewerage Bystea Annual Recurrent Cost Catagories thl nyal Perc +
9 4 9 "ES-?-V %lgl Annuurrwognl NOTE

Lollection system Uperatinns costs

Lallection system Malntenance costs See 1ndividual
recurrent cost

Fump station UOperations costs wor h.sheets for
cost breal down

Fump station Maintenance costs by catagory

Ir eatment plant Uperations costs

lreatment plant Maintenance costs

I 101AL

Item Unit Value Coampared to Total
Coaparison Itea Annual Recurrant Cost for Operation
of this Village Sewerage System

Desi1an tlow: ) . Ccu.M/day

Actual tlow: i cu.Ms/day

Lesian population:

Fresent popul ation:

Lesi1gn No. ot housholds to be connected:

Fr esent number ot househulds connected:

Household connection tees

B —— T S O U Y
Averr age household 1noome:




VILLAGE PILOT WASTEWATER FACILITY RECURRENT O&M COSTS
SUMMARY/COMPARISON TABLE

lables:  _

Village Wastewater Systes '}safty EEEE - Egﬁglnmcn éﬁ‘lsﬂs Otaészﬁ Pgrsz Q:’ i‘zggﬁgcl. gg:ﬁ; :

- «M
(Nama/Tpys of facility) -fgn é 1:'8: or access m:rfigz
esentation

(a) (a) (a)

Meet E1 }tholy /7 SOAF

Serw / SOAF

Sharabas / S04F

batr El batilh 7/ Ux. Ditch

batr Soliman 7/ 0:. Ditch

thvata / O:idation Ditch

Kahamna / U:idation Ditch

tatr El Ghab / Aqualife

Earashiya / Aqualife

b atr Saad / Aqualife

lom Al hdar / fAgualife

Hahel bawcber / Agqualite

Dagahla / Aerated Laqoon

Zantaloun 7 Frimary lreatmnt

Aadliva 7/ Stab. Fond

Holag 7/ Stab. Fond

balat / sStab. Fond

bharm £l Sherlh /Stab. Fond

Dahab s Stab. Fond

Newelba 7 Stab. Fond

faba /7 Stab. Fond

NOTES

ta) Includes costs for UMM of Collection System, bump af ation. and WWIL




Fulv: Maintwatp

RECURRENT MAINTENANCE COSTS
Lable: FOR VILLAGE WASTEWATER TREATMENT PLANTS
(Monthly/Yearly Summary Sheet)

BASIC DATA

Name ot Firlot Wastewater Facalrtyso o
Treatment lechnoloQy. ... ... . e e e
Lapacity ot Facility (cu.M/day):...
Lesi1an Fopulation:s. ..o ... ...
Fotal cost ot tacility 1ncluding

land, desian, and construction:....

és‘.’{ie":: grurrent ' - SEE kit
g reat t ecurr 2 %
r:ng"aamtm:nc:.n HEnth Yy Aenu 1 Dlgl ar P
osts Osts eration
Lubricants
Maintenance contractor T T -
Farts o
_-;)ad Marntenance T
Vehu;le--Maxntena:r.e ] -
benerator Marntenance
EqQuipment l)\;"haul -—
Moditcations [T
Yard Maintenance o ) T
uﬂT | —‘_V-V;* I‘—”——_—-'—_u

[ T T NotEs _“"_"_"”":,




File: opswwip

lable: _
{

RECURRENT OPERATIONS COSTS

Honthlylvunrly Bu-nry Bhn.t)

FOR VILLAGE WABTEWATER TREATMENT PLANTS

Name of Filot wastewaler

Treatment Technology.....
Capacirty of Facility (cu.
Design Fopulation:........
Total cost of facility

BASIC DATA

chxllty..

H/day)

1ncluding
and construction:....

ncurr-nt

land., design.
igull
r--t-.nt

ér'ér'ap

1
]

U
: )

"EoataY

Electricity

Fuel

Chemicals

Lubricants

Telephone

lirect Labor Total

Uperations contractor

Sludae Disposal

Insurance

Supplies

Sampli1ng/Laboratory

sAdminlstration

*Security

Clothina/uni torms

[ TOTAL

'NOTES

2 Inalted 1abor

10 tatal

value




Frles Laborvw

WASTEWATER TREATMENT PLANT OPERATIONS
DIRECT LABOR COBTS - REGULAR TIME

BASIC DATA

Hume ot F1lot Wastewater Facilat
lechnologyse.eeeeenn. ..
taverage cu
Desi1an p()puldtlon:...............................

treatiment
Llapacity ot Facility

meter s/day):

Ocupation Title

Superintendent

Average Monthly Wage

Total

PSS1stant Superintendent
S

Uperations Supervisor

Shitt Foreman

Uper ator 11

Custod an

Laborators

Hssrstant

MONTHLY SUBTOTAL
ANNUAL SUBTOTAL -

uvperator |
Auto. Egquapment Uperator
Maintenance Supuervisor
Maintenance Mechanice 11
Marntenaice Mechanice 1
L Abor er
U —— _ S - -
Storel ecper




File: Maintps

Fabyless

Bn;lc D--n

 RECURRENT MAINTEANACE COBTH

Ndum—- ot Filot N\stewatm
Tvpe ot puinp1ng ‘:ldtl()n ......

Lapacity ot Facility

bDesign flow..... seanenaana

é:-‘Z‘ du.:p?ngug!.z?r

AV ECATSaPETEn! Y | ot 885h i on

'E.T“&n u-l
g-gm Oper -gunn

Cival Haxntermm.e

L—unl pmeht Maintenanc

I> arts rt'pl m_r-unenf
Supplies
lools

Speclel “hor costs

int endnt(-

Vthxrlu L

omi mantenance

Maintenance contractor (5)

benerator Marntenance

tlu treay «l [a B unlen«ncf-

- (e ]

e

.~ B —

R




File:

opsps

RECURRENT OPERATIONS COSTS
tables FOR VILLAGE SEWAGE PUMPING BSTATION(S)

Basic Data

Name ot Filot Wastewater Facility:.

Treatment lechnology.......... S

Capacity of Facility (cu.M/day):...

Desiaqn Fopulation:.......

fotal cost of facility i1ncluding
design, land, and constructi1on:....

gndlv un: ?gﬁgrr,nt
"a- R}m ng Buﬁm- Av.reg:thonthly

e et o
th L £5 oPum 1 on

Electraicity

Fuel

3 Labor

Supplies

Tools

Water )

Insurance

Ser pump Liati1o0n labor wort sheoct toe by rab dowan o L abor

ety




Table:

VILLAGE BEWAGE PUMP STATION(S) OPERATION

DIRECT LABOR COBTS — REGULAR TIME

p--

BABIC DATA

Name ot Filot

Lapacaity ot Facala

tvy

HWastewater Facility:
Tyvpe of pumping station...

[STS.2-% IS Lo TR 20 I o 10 2

MONTHLY BUBTOTAL

Dcupatit::—n Title No. Employed Average Monthly Wage X Timm Total
Uperations Supervisor ) T T
TTsmitt Foreman o
perator I ) R
[ Gperator 1T T i
TAuto. Equipment Uperator - T I
Hrnntenan.xﬂer sSuper visor T T ] - - - T
I"Luntenr;.(;E Mechanaic 11 o o o T
[ HanntenanLé Mechamic ~.l--—- - I T
Labure_: T - - - I
T Storetecper T T T T T T T T T T T s e e s
7_tl5[l];;—n_———_..~—vr T - I o .J I -J T
L — e —_— ]

ANNUAL BUBTOTAL




—OT-

File: maintcs

RECURRENT OPERATIONS COSTS
Table: FOR VILLAGE SENAGE COLLECTION SYBTEM

Bamnic Data

Name of Filot Wastewater Facility:.

lreatment TechnoloQy..ceeeeween.. -
LCapacity of Facility (cu.M/day): .
Design Fopulation:......... ceeen .

lotal cost cf facility 1ncluding
design, land. and construction:....

sen Prremt of

ndividual Recurr
hasfﬁﬂh gcagrcmréeltu Av.res:tﬂonthl Y E::El Y .if;é ’F';mm:og;i:n

& Labor

Fuel tor vehicles

Supplies

Tools

| ToraL

NOTES

8 See Lollection Svstem labour wor b sheot tor bresal down of cocte
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File:laborcs

Tabla

VILLAGE WASTEWATER COLLECTION SYSTEM OPERATION
DIRECT LABOR COSBT8 — REGULAR TIME

BASIC DATA

Name ot
Ir eatment

Yillaae Firlot Wastewater Facility:
Technology: o oeeeineee.. cemecssencscaena

fLapacity of Facility (averaae cu. meters/day):...
Lesian populati1ons: o eeee.. s e s e ceesssenveans . _
Ocupation Title No. Esployed Average Monthly Wage X Time Total

Uperations Supervisaor

Huto.

tguipment t)perator

flaintenance

Supervisor

Maintenance Mechantc

It

Maintenance Nechanic

I

Laborer

Stor el ecper

LA&BOR TOTAL

MONTHLY SUBTOTAL
ANNUAL SUBTOTAL _
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ANNEX VI
//’ o
OUTLINE FOR FINAL EVALUATION REPORT FOR THE
LOCAL DEVELOPMENT I1/P PILOT VILLAGE WASTEWATER PROGRAM

.
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ANNEX VII

LD-II/P ENVIRONMENTAL ENGINEERING TRAINING PROGRAMS
PLANNED FOR 1989-1992



Environaental Engineering
Traiming Prograss
(1989-1992)

[
Code Course Title Duration Trainers Ko. of Schedule
Trainees
1988-1992
EEOL Inventory course l week EEE 100 1989-1990
EE02 Design of sewerage (basic level) 2 weeks contract 100 1990
Eeo0l Design of sewerage (advanced level) 2 weeks contract 100 1990
EE04 Design of wastewater treateent systess (basic level) 2 weeks contract 100 1989
EE0S Design of wastewater treatsent systeas (intersedsate 2 weeks contract 100 1990
level)
EE0b Design of wastewater treatsent systeas (advanced level) 2 weeks contract 30 1991
EE07 Feasibility studies seminars 2 days 119 100 1989-1990
teos Feasibility studies course 2 weeks (11 100 1990-1991
EE0Y brand Tour - Construction of wastemater projects 3 days Kavata 20 1989
EE10 Construction supervision of ws projects (basic level) 2 weeks EES 100 1969-1990
tEll Construction managesent (advanced course) 2 weeks contract 100 1990-1991
1374 OLM of sewerage systems {basic course) 2 weeks tEb Joo 1989-1992
EEI3 OWN of sewerage systess ladvanced course) 2 weeks 111 Joo 1989-1992
131} OLM of ww treatsent plants (basic course) 2 weeks EEb Joo 1989-1992
(131} Lab. Testing 2 weeks contract 20 1990-1992
tE17 Specaal topics Course series According to contract 50 to be planned




VILLAGE WASTEWATER “PROJECT TYPES

(Projections 1984 - 1992)

{Cussulative nusbders)

Y

'\\i .

1984 1988 1989 Extra Work (1989-1992) 1992
Proiect Type No. of Mo. of MApprox. Mo, of Mo. of Moprox. Mo. of Mo, of Mpprox. Mo. of Mo. of Approx. No. of No. of MApprox.
Projects Gov'ts Alloc. Projects Gov'ts Alloc. Projects Gov’ts Alloc. Projects Gov'ts Alloc. Projects Gov'ts Alloc.
LE LE LE LE LE
1000) 1000) (000) 1000} {000)
I Studies:
1.1 ww projects - - - 10 10 30 20 10 500 (30 15 1,000 SO 15 1,55
1.2 qround water lowering - - - 2 2 50 3 3 15 U 3 400) 20 8 400
projects
1.3 we sector studies - - - - - - 1 1 80 {9 9 1200 10 10 800
2. Conveyance:
et .1qe sewerage systes |4 I 2,000 2l § 5,000 Fa 3 5,500
2.2 village ground water 20 3 4,000 25 5 5,000 5 5 5,000
collection systes
2.3 village-to-city - - - 1 1 500 3l 1 1,500
connected systes
3. Ireatsent: '
3.1 prisary treataent - - - i 1 200 1 [ 200
3.2 stadilization ponds - - - 1 1 250 3 2 150
3.3 ARerated 1agoons - - - 1 ] 300 | I 300
3.4 Agualite systea - - - 3 7 2,500 5 2 2,500 i 10 14,000 40 10 20,000
3.5 Dxidation ditches - - - 3l ! 3,000 L] 1 3,500
3.6 Extended aeration - - - 1 | 400 1 I 600
3.7 Other methads - - - - - - - - -
f. Cosaunal Cosposting Plant: - - - - - - 1 1 100 9 h) 209 10 h) 1,000

—=921h _Aareness Progra : 3 1 - (L} 15 5000 50 15 500




PROJECTION OF TRAINING NEEDS
(1988 - 1992)

Engineers Technicians
Design/Construction o Puaping Treatsent
bavernorate Engineers Engineers Stations  Plants
1988 1992 1988 19928 1988 1992
Dantetta 5 1 10
Menufiya 4 3 12
Sharqiya 3 - -
Dagahliya 10 4 30
Qalubrya 4 - -
Beheira 4 - -
Kafr €1 Sheikh 3 - -
Gharbiya 4 - -
tiza 4 - -
Ismailna 2 - -
Beni Suef 2 - -
Minya 2 - -
Fayous 2 - -
5. Sina1 2 - -
New Valley 2 - -

Total 53 - 100 8 40 52 400




