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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 village scale wastewater projects in 
five Egyptian
 
Governorates. This evaluation methodology has been designed 
to
 
identify the following key points:
 

I. 	 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 the
and 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 exceed GOE's
will the 
 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 mir imal

.choice set', and to 
rank-order the technologies within a cgiven
 
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 schemus
 
for village wastewater facility capital and recurrent costd'.
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SaCTION 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 useful 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
 
solution of 
 choice for Egypt'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 soliition of choice 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 methad
a 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
 
a ;,,tions of the users grow over time. (1)
 

(1) Kalbermatten, 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 stageb 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 is 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 is 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.
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SECTION 2 

BACKGROUND AND OBJECTIVES 

2.1 Backq..und
 

The basis of this evaluation methodology report is a review of
 
twenty (20) 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 
 DeIra 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
 

Daqahla Aerated lagoon 
 Delta Damietta
 

Aadliya Stabilization pond 
 Delta Damietta
 

Bolaq 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 
 Sharqiya
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2.2 Oblectives
 

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.
 

II. 	 How each pilot wastewater facility actually performs compared
 
to: 1) national effluent requirements (iaw 48); 2) equipment

warranties; 3) design removal efficiency; 
 and 4) standard
 
levels of performance for identical type facilities operating
 
in developed countries.
 

III. 	 To what extent does the existing shortage of trained sanitary
 
engineers at the governorate level who can adequately plan for,

perform design 
and design reviewn, 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 villages.
 

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.
 

I) Planning for village wastewater projects
 
2) Engineering study and design
 
3) Identification of project funds
 
4) Project design review
 
5) Contract tender, award, and construction
 
6) O&1 considerations during the construction stage
 
7) Project commissioning
 
8) Facility operation
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SECTION 3
 

COKPONET PILOT ACTIVITIES 

This section is an update to second
the interim report

(ENG-R-39; March 1988). 
 This section discusses the cause of village

sanitary drainage and
problems actresses 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 elevatin.
 

An ever growing problem is the increasing overflow of household
 
and community sewage vaults and cesspits. Most of these sanitary

facilities were without
built 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 mound 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 Water Supply", Water
 
International, 11 (1986): 54-63.
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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 villagers 
 have had to build raised foundations for their homes
 
or to dismantle up,?er stories to forestall collapse.
 

The inescapable impact of wastewater is 
abundantly appareht 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 then
problem 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
 
street. 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.
 

- 6 ­



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 contract was let on 9 August 1983,
after the 

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

is 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
riot 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 Iholy, plant construction is complete. In El
Srew, 
 the plant is nearly complete. Plant construction is 4t the
 
midpoint in Sharabas; in the other five villages, the plants are in
 
the early phases of construction.
 

Note : As 
 of March 1989, BVS funds expended on the plants amount 
to

approximately 45% the currency cost of the eight plants.
of local 

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.
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TABLE 3-1
 

EXTENDED AERATION PLANTS: IMPLEMTATION 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.
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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. were and
There claims 

counter-claims from the Contractor 
 and the Governorate,
 
respectively. The Contractor claimed that he was entitled to.
 
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 El 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

assumption 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 liters per second pumps; 
the intake structure
 
of the plant was designed for a peak flow of 9.5 liters per

second. This caused the pldnt's 
 inlet structure to be
 
surcharged.
 

-9­

http:LE.107,220.00


Error in civil
the 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 O&M contractor. The monthly cost of 
this 	O&M contract

is LE. 2000. The 
 O&M 	contract includes 
 the following key

points:
 

* 	 The 
contractor is responsible for 
 all management,

maintenance, and operation of the facility.
 

o 	 The length of the contract is 5-years starting on 

September 1987.
 

* 	 The contractor is responsible for paying the costs of

all consumables including oil, grease, and chlorine.
 

* 	 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 O&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
sludge removal from the drying beds 	
in
 

(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

cake to local farmers. 

of the dried sludge

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
responsibilities 
 related to this issue are now being facilitated
 

with 	assistance from the Th contractor.
 

Chlorination 
and 	 flow measuring equipment at 
the Meet El
Kholy facility remains to be fully 
 installed and ready for
operation. These items never
were completed before the
construction 
contractor demobilized 
 due 	 to contract disputes.
This impacts the plants 
overall operation in two major areas;
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I) 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 is being met by the
 
assessment 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 O&M contractor is often 3-months past due.
 

3.3 Oxidation Ditch Plants
 

Past History
 

Damietta governorate requested LE 3,300,000 in 84/85 BVS
 
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 cowpareA. Waste stabilization ponds were rejected
 
on the grounds t fficient 
land could not be made available
 
by the villages. d treatment methods had to 
be rejected on
 
account of imperme.-le 
 soil and the high groundwater levels in
 
the six villages. 
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 Aqualite
 
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-build contract.
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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-build
 
and accepted by the Governorate, Amendment No. I 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.
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TABLB 3-2
 

OXIDATION DITCH PLANTS: IPLEMENTATION STATUS
 

AS OF MARCH 1989 

(WASTEWATE TREATMENT PLANT) 

Estimated 
Village % Completion Completion Date 

El-Rahamna 60 % 1/3/1990 
Kafr Soliman 65 % 1/3/1990 
Kafr El Battiakh 10 % 1/3/1990 
Ei-Khayata 5 % 1/6/1990 

(SEWAGE COLLECTION SYSTEM)
 

Estimated
 
Village % Completion Completion Date
 

El-Rahamna 100 %
 
Kafr Soliman 100 %
 
Kafr El Battiakh 90 % 1/12/1989
 
E1-Khayata 100 %
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3.4 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 technologies 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 advantageous because
 

this entailed minimal civil work. The LD II Rural
 
Committee approved the funding for the three projects in
 
December 1986.
 

(+) The communal composting plant project 

because the Menufiya governorate could 
about an agreement on the technology 

community. 

was dropped 

not bring 

within the 

(++) See Preliminary Designs for Pilot Wastewater/Drainage 
Proiects 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 delivery 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. The 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, Kafr 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.
 

- 15 ­



TABLE 3-3
 

AOUALIFE TREATMENT UNITS: IMPLEMENTATION STATUS
 

AS OF MARCH 1989
 

(WASTEWATER TREATMENT PLANT)
 

Village % Completion 
Estimated 

Completion Date 

Sahel El Gawa
El-Kom El Akh
Kafr El Ghab 
Kafr Saad El 
Barashiya 

ber 
dar 

Balad 

100 % 
100 % 
100 % 
40 % 
50 % 

1/01/1990 
1/01/1990 

(SEWAGE COLLECTION SYSTEM)
 

Estimated
 
Villae % Completion Completion Date
 

Sahel El Gawaber 90 % 1/07/1989
 
EI-Kom El Akhdar 100 %
 
Kafr El Ghab 85 % 1/08/1989
 
Kafr Saad El Balad 80 % 1/12/1989
 
Barashiya 100 %
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3.5 Aerated Lagoon
 

Past History
 

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

The process design was studied by 
six-village demonstration effort and 

Chemonics 
a report 

as part of 
detailing 

the 
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 btaff. 
 They are being assisted by
 
Chemonics technical assistance engineering personnel.
 

TABLE 3-4
 

AERATED LAGOONS: IMPLD(1TATION STATUS 

AS OF MARCH 1989 

(WASTEWATER TREATHENT PLANT) 

Estimated
 
Village % Completion Completion Date
 

Daqahla 60 % 1/7/1989
 

(SEWAGE COLLECTION SYSTEM)
 

Estimated
 
Village Completion Completion Date
 

Daqahla 75 % 1/7/1989
 

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

Past History
 

This is 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 localities.
seven Three communities in South Sinai
 
are 
being included in the evaluation of the demonstration projects;
 
they were Dt 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 %.astewater 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 construction 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 tha 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. In
 
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 3-5 

STABILIZATION PONDS: iMPLEMENTATIO4 STATUS 

AS OF MARCH 1989 

(WASTEWATER TREATHMD PLA1") 

Estimated
 
Village % Completion Completion Date
 

Aadllya 
 20 % 1/12/1989
 
Bolaq 
 design complete 1/05/1990
 
Balat 
 design complete 1/05/1990
 
Sharm El Sheikh(+)
 
Dahab (+)
 
Nuweiba (+)
 

(SEWAGE COLLECTION SYSTE)
 

Estimated
 
Village % Completion Completion Date
 

Aadliya 20 % 
 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 desi3n 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
 
Department 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
 

PROJECT 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 as they move from
 
conception to completion. 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: O&M 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 is virtually 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, is the
there 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 village wastewater project implementation
 
stages and steps is 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 is 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 in determining levels
is valuable the 
 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 

I MPLEKENTATI ON STAGES/STEPS 

STAGE ORS 
 STAGE TWO 
 STAGE THREE 

Plannlhg Stagernbl n 

tu -_ valQent of Financinga Ra taMge- of 

1. 	Needs identilication 
 1. Prepare RFP for feasibility 1. Develop a financing plan

2. Needs assesment 
 study 
 using community raised
funds. Bab-Ill funds. 

3. 	Identify and approve funds 2. Advertise for consultant and Grant funds
 

for 	the feasibility study 
 to 	perform feasibility 2. Collect local 
funds
 
study
 

3. Review/Select consultant 
 3. 	Aquisition of funds for the
to 	perform feasibility treatment plant and
study 
 pumping station(s) based
 
on 	the locations
4. Prepare feasibility study identified in the
 
feasibility study
 

5. 	Review of completed 
 4. 	Secure funds for phase(s)
feasibility study 
 of 	implementation from
different 
sources
 

STAGE FIVE 
 'STAGE
SIX 
 STAGE SEVEN 

Cont actTenfr. AWard. 
 KA Considgrtilong During 
 Project Commissioning Stage
an oneruc on tage 
 a constructon stage
 

1. Prepare tender documents 1. Identify staffing 
 1. Equipment acceptance 

2. 	Prequalifications requirements 
 testing
activities 
 2. Prepare/collect permits. 
 2. 	Process acceptance 

3. 	Advertise for a sewer use rules and testing
regulations


construction contractor 
 3. 	Preparation of deficiency
3. 	Pr:epare septage receiving and omissions report
4. 	Prepare contract addendum Plan
 
5. Collect bid documents 	 4. Correction of items
4. Prepare operations budget 
 listed in the deficiency 

6. Evaluate bid documents 5. Prepare process data logs and omissions report 


and record forms
7. 	Select contractor 5. Facility final acceptance
 
6. 	Prepare laboratory 6. Agreement on the
8. 	Sign contract 
 analysis program 
 beginning date of the
 

9. 	Begin construction 
 7. Prepare preventative warranty6.

maintenance program 
 7. 	Facility start-up


training
10. 	perform construction 

supervision 8. Begin staff training
program 
 8. 	Actual facility startup 


9. Prepare facility 9. Construction contractor 

information center 
 startup operation


period 


10. 	Beginning of owner 

operation of facility
 

STAGE FOUR
 

end
ao~yc&,DtsigRevlewna 
 n 	 tae
 

1. Review Preliminary design
 

2. 	Prepare final design
 
3. 	Review final design
 

STAGE EIGHT
 

Facility Operations Stage
 

1. 	Set effluent standards
 

for receiving streams
 
2. 	Enforce Law 48
 

3. Sampling and analysis
 
program to support the
 
enforcement of Law 48
 

4. 	Coordinate pollution
control activities among
 
other governorates and
national departments
 

5. Perform daily operation
 
of the wastewater facility
 

Perform routine simple
 
maintenance of the

facility equipment .
 

7. 	Perform complicated
 
maintenance of the
facility equipment
 

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 
function 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 6ata form headings which will be used to collect role analysis
 
data.
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Table 4-2 VILLAGE WATSTEWATR PROJECT 
IMPLEDENTATION PROCESS EVALUATIONSummary of Data Analysis Formswhich will be used in the evaluation 

(list steps below) 

Identification of: 

who 

comp Ietedrthis step 

Steps/Role/ObstaclelCost/Timing/Product 
(data form headings) 

Obstacles Encountered End Date 
7 

,|(Duration) 

Product 

P-uc 

Stage: 

(list steps below) 
Completed B 

Task Analysis (data form headings) 

Assesment/Grade of Product Pro~uced in this Step 
Technical Aspects Quantitative Aspects 

Euality j Contractual Time 
vs Regulations Finance Remarks 

Stage: 

(list s t e p s below ) 

Obstacle Analysis (data form headings) 

Type of Obstacle Obstacle Definition 
S e 

FunctionProduct Contractual Timing Finance Cause of the Problem GroupQu a l ity vs R e s o nsible 
_________Regulations 

Responsible 

Action Taken.
and by who. toremedy theProblem 

0-i 

Stage: ____ 

(list steps below) 
Village 

Role Analysis (data form headings) 

Function Group Involved in Completing the Step 

Markaz ORDEV CeoisUSA ID TGoqvernorat Design Construction National 
Housing Engineer Contractor
H ingc AuthorityDepartment 



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 
 village 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 O&M training activity (task e2.)

in order to perpetuate facility performance monitoring by O&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 usei in this
 
investigation. Table 
 5-1 is a typical process evaluaticn monthly
 
report form for a village wastewater treatment facility. Data
 
included on 
 this form is the oJtput of daily/weekly facility process
 
measurements. Table 5-2 is a summary table for comparing each pilot
 
village wastewater facility's finel 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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Table 5-1 

FACILATINAME: 
VILLAUNASIEAU TREATMENTFACILITY 
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f I l L OmpOf i I 

I..thl.~: 5-2 [VILLASE PILOT WASTEWATER TREATMENT FACILITIES 

COMPARISON OF FINAL EFFLUENT COMCENTRA aXONS 

T-ZrtyT~chno~ogy Type/ ar''nfs':d.
Bn ta rd tu Ef u.toncentr 

oncnt 
o n c e n r at o n s 

A:tual Effluent 
ai 

. 
EOlE ru l a n a . 

atul Effluent 
ntrat ne 

one?u0 rto~van l 
r 

. 

BOD - 5S DOD 68 BOD (60) as (60) DOD as 

Extended Aeration 

Ser w 

t1~e-t Erl I holy 

bharabas 

Aqualife Treatment Process 

I a*, LI bhab 

lr a5hi y a 

I '4nihdar 

:,hasI hataber 

O idation Ditch 

I Atr El batt I h 

I atr oliimn 

Ihvata 

Stabilization Pond 
s'ad1 r ya 

Idolarq 

Ll at 

Aerated Lagoon 

Primary Treatment 

lrdl altoun 



PILOT VILLAGE WASTEWATER FACILITY
 

Table 5-3 PROCESS SAMPLING SCHEDULE 

(EXTENDED AERATION TREATMENT PROCESS 

PROCESS FLOW PATH AND SAMPLING SITES 

[ to andf ill 

;i............
 
|Scr enns]2[rt&Su [][ArtoeS 
 (3 Aeration 
 (4) eari
ir (6) Disinfection (7) 

Re..a /-1 .,va, - 1 C P,,flriorRma Process Prce 

(to drain outfall)

(Chlcrination)
 

..............i.... ........ a
 
Sludge (9) Sludge (10) 
 (to composting &[Holding/ [------Dewatering |') (ocPstn -lnlandfill)
 

[ThickeningJ l a Ij 

Sample Site Frequency Sample Type 
 Analysis 
 _ Sample Site Frequency Sample Type Analysis
(1) Daily 
 24 hr. cmp. Volume of screenings 
 (5) 2/day Grab DO
(2) Daily 
 24 hr. comp. BOD 

2/day Grab 
 OUR
Daily 
 24 hr. camp. SS
Daily 24 hr. camp. VSS 


Daily 2/day (6) 1/week 24 hr. camp. 55
Settleable Matter
Daily 2/day PH 
(7) 1/week 24 hr. comp. SOD


Daily 2/day 1/week
DO 24 hr. camp. 35

Daily 1/week
2/day Temperature Grab Coliform (total)


2/day Grab
--) 1/week DO

24 hr. camp.


(/week 2/day
24 hr. comp. VSS Grab 
 PH
2/day Grab 
 Chlorine Residual
Daily Grab Temperature
2/day Grab Flow
Settleable Matter 

(4) 

(8) 2/day Grab DO
2/day G
() 2/day Grab 
 DO /week Grab 
 SS

2/day Flow (volkume)
2/day Grab
Grab PH1
Temperature 
 (9) (During each Grab
l/week Grab MLSS Total Solids


Toudgsolid

/we ek G r ab LV SS 
 Fl o w lvo me
2/day Grab
2/day Grab MLSS (centrifuge)
MLSS Settleometer 
 (10) After 30 Grab 
 Total Solids
days 
 Grab T Solids
 



_____ 

PILOT VILLAGE WASTEWATER FACILITY
 

Table 5-4 PROCESS SAMPLING SCHEDULE 

(STABILIZATION POND TREATMENT PROCESS) 

PROCESS FLOW PATH AND SAMPLING SITES
 

Stab. Pond
o~ ~ladfl -x Cell_ 	 Maturation(} [on(4)~ x Pond No.1 X
-
_on 1( 	 )TI 
:(I)
 x 	 x
 

_Screenings (2) Agrobic (3) Stab. Pond (5) aturaton(6) 
 () (to drain outfall)
 

nd~ ~ ~ X - ­ - Pon No.ll2.2 

((4)
 

x x• I 	 I 
StabPon 	 Maturation
 

x-Pond 	 No.3-x
 
(4)


! 
 (7)
 

uJ 
 Sludge (8) (to composting & landfill)
 
Dewatering
 

Sample Site Frequency 
 Sample Type AnFlrmic SampleSito 
 Frequency 
 Sample Type Anelyal
 

(1) 	 Daily 
 24 hr. comp. Volume of screenings 
 (6) l/week 24 hr. comp. BOD
 
l-/week
(2) 1/week 24h.c1.S24 hr. camp. SOD 
 1/week/week Grb ooi(SS
1/week 24 hr. comp. SS 	 Grab Coliform (total)


2/day Grab DO
/week 24 hr. cmp. VSSPH
 
2/day Grab Settleable Matter 2/day Grab Chlorine Residual
2/day2/day GrabGrab 
 DO
PHClor
 

Flow
 
2/day Grab Temperature 
 (7) During each Grab 
 Total Solids

(/week 	 24 hr comp. SS sludge pour Grab % solids
Flow (volume;
I/week 	 24 hr comp. VSS
I/week 	 24 hr. comp. BOD __________

(8) After 30 Grab
2/day 	 Grab DO Total Solids
 
days drying Grab % Solids
 

(4) 	 2/day Gra DO
 
2/day Grab pH

2/day Grab Temperature

2/day Grab Liquid Level

1/month Grab 
 Sludge Level
 

(5) 	 I/week 24 h- comp. SS
 
1/week 24 hi camp. VSS
1/week 24 hr. camp. BOD
 
2/day Grab DO
 



'Fble 5-5 
PILOT VILLAGE WASTEWATER FACILITY 

PROCESS SAMPLING SCHEDULE 
(PRIMARY TREATMENT PROCESS) 

PROCESS FLOW PATH AND SAMPLING SITES 

[olndill 

(1) 
1 

-

FScreen 9n. 
Removal 

(2 Primary 

Clarifler 
(4) 

(3) (to drain outfall) 

(5) 

Sludge (6) (to composting & landfill) 

sampleSite 

(1) 
(2) 

(3) 

Frequency 

Dai1y
D&ly 
Daily 

Daily 
Daily
Daily 

Daily 
Daily 

I/week 
I/week
1/week 

DailyDaily 
Daily 

Sample Type Anelysis 

24 hr. comp. Volume of screenings
24 -hr.comp.BOD 
24 hr. comp. SS 

24 hr. comp. VSS 
2/day Settleable Hatter2/day PH 
2/day DO 
2/day Temperature 

24 hr. comp. BOD 
24 hr. comp. SS 
Grab Coliform (total) 
Grab DOGrab PH 

Flow 

Sample Site 

(5) 

(6) 

Frequency 

1/week 
1/week
Daily 

After 30 
days drying 

Sample Tpe 

Grab 
Grab 

Grab 
Grab 

Analyci. 

Total Solids 
% solids 
Flow (volume) 

Total Solids 
% SolidsSld 

(4) 

(4) 

Daily 
Daily 
Daily 
Daily 

Daily 

Grab 
Grab 
Grab 
Grab 

Grab 

DO 
pH 
Sludge level 
Temperature 

DO 



PILOT VILLAGE WASTEWATER FACILITY 
Table 5-6 PROCESS SAMPLING SCHEDULE 

(OXIDATION DITCH TREATENT PROCESS)
 

PROCESS FLOW PATH AND SAMPLIN. SITES 

[ fo ed fjll I 

---
Screenings

Removal 
(2) Oxidation 

Ditch 
(3) Clarifier (4 1Diitnfection (6) (to drain outfall) 

S (5) 

:..................... .... 7 

Sludge (a)FSlu--dge--(9) (to composting &landfill)
Thickening 
 Dewatering
 

Sample Site Frequency 
 Sample TYpe Analysis Sample Site 
 Frequency 
 Sample Type Analysls
(1) Daily 
 24 hr. comp. Volume of screenings (5) 2/day2/day

(2i/week 
 GrabGrab DO
24 hr. camp. SOD 	 OUR
2/day 
 Grab Water Level
I/week 24 hr. comp. VSS 

2/day 	 I,onth Grab Sludge Level
Grab Settleable Matter 
 (6) I/week 24 hr. camp. BOD
2/day Grab PH 
 I/week
2/day 	 l/week 24 hr. camp. SS
Grab Temperature Grab 	 Coliform (total)
2/day Grab 
 DO
(31 	 ( 3 G 2abDO2d a
2/day Grab DO 	 /da y G ra b PH
2/day Grab 
 Chlorine Residual
2/day Grab 
 PH
2/day Grab 	 _______FlowTemperature

1/week Grab MLSS (7) 	 Flow

1/week Grab 	 DO
LVSS
l/week Grab 	 l/wek Grab
MLSS (centrifuge) 	 SS
2/day 	 2/day
Grab Grab 	 % solids (spin)
)LSS Settleometer
 

(41 2/day Grab DO 

2/day Grab (8) (during each Grab
Temperature 	 Total Solids
 
I/week 	 sludge Pour)
24 hr. camp. SS Grab 	 % soIds
 

Flow (volume)
 

(9) After Grab 
 Total Solids

days 
 Grab • Solids
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PILOT VILLAGE WASTEWATER FACILITY
 

Table 5-7 	 PROCESS SAMPLING SCHEDULE 

(AQUALIFE TREATMENT PROCESS) 

PROCESS FLOW PATH AND SAMPLING SITES 

(1) 

e k SRemoval
(2)I w 24 hr. mp. )PondHaOrbic I ai To 
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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 socioeconomic 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 appropriately-scaled and
 
tailored to fit given village requirements.
 

(1) 	 Cf. Ahmad H. Gaber, "A 'Short-Cut' method for estimating and
 
projecting domestic water consumption rates in Third World
 
villages", Scientific Engineering Bulletin No. 4, 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 indicate6 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 initial 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. RecurrPnt 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. Early data in this 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

ma(ro-level. For, given the constraints on recurrent
levels of 

expenditures on both central and 
 local budgets, technologies that
 
result in lower 
 levels of recurrent expenditures would seem more
 
appropriate in the Egyptian context.
 

- 36 ­



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 Aqualife' technology which
 
requires relatively high initial capital costs 
 with low land
 
requirements, 
 but exhibits simple O&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)
 

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

(2) Cf. 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. 4.
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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 5.6 
 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 US$)
 
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 6 7 4
 
annum (in US$)
 

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 US$ 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' technology is
 
made.
 

A comparable table will be constructed for the pilot wastewater
 
projects using 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,
 
pp. 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 treatment 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 treatment 
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 in
used 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 nf flow);
 
X Size of population (or volume of flow);
 
(a) and (b) are constants.
 

The exponent (b) reflects 
 what: 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 ­
0.61 in most wastewater treatment plants and lift
 
stations.(2)
 

(I) Cf. 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, expanded 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 is required to
a large period of design 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 7ase 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 skill structure and the training cost of the required manpower.

For it is 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
 

i. Waste treatment plant 
 20 years
 
2. Lift stations (machinery) 10 years
 
3. Major civil structures 
 50 years
 
4. 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' 
 is 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 years. Such inflation
 
accounting is very important, to render 
 comparable various
 
technologies, with different 'gestation periods'.
 

(I) 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 	 issue of selecting 
the 	 optimal location of the treatment
 
plant at the village 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.(l)
 

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 conventional 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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. b-8: 5-8 TOTAL COST TO BUILD/IMTLEMENT VILLAGE WASTEWATER TREATMENT SYSTEMS 
(Ddt. COllectit,,iLo9L Table) 

DESIGN COSTS, 
SUMMIARYTAL 

AD WBTUTO OT 

A. ClletioBy. A Pu Bttion 

o-

0 
o 

A. Collection Sys. 

Ccutsom. Tbl 

Ciil costs "ol.sheet 
indirect costs or5 sheet 

4- od3. 1upBainS.AcuPump Station 

-cost Su.mmary table 

o cti costs -Orksheet 
o mech. costs ,orIsheet 

o elec. costs cOr sheet 
o ndrect costs orksheet 
o elec. supply connection 

C..A.cess.R.ad
 

C Trate.- CosJt atlt conntioSmmr y ab e J 

aclvil costs wori-sheet J 
0 nietcost s orl heet 

. crh I Ie~ 
ee.costs wrLhe 

u Indre t cost wkshee.
 
ot~te, lp ycnnec t I on/

o eleL. %ujjl y connection| 



Table, TOTAL RECURRENT OPERATIONS COSTS FOR VILLAGE SEWERAGE SYSTEMS 

(Dat Collction Lio(ic rable) 

COLLECTION SYSTEM SEWAGE PUMP STATION WASTEWATER TREATMENT 

____ ____ ___PLANT 

O. .hor I.n~~p' 1. ~n-,Worsit 0?t1 Labor Wort. sheet 
for- Spw~ae Lollpr.tnn fc-orSnwaJOI Fum ina for WastPw.Atpr Plant 

____ _ IE __ _ 

nclo-rit nn FoCttporatiront 1Ip-'~tat j Urrpnt ipornAtons 
-- Crit- Wor I phpt - Ist Wor I hpt Losts Wort hppt

l(tlhr thn I ao j (nhr thn Ir- (nthpr thin labor) 

Collection Svstv'm Fu-mci Station(s) Wastew.ater- PlantF:pcr- -nt Ma ntnnan(e - Hoctrrent MaintRnnc Reurrent Ma ntnnc 
W( 


(othr- th.,n labor)
 
Lo-t s J| %tpt in;tS Wor I ,unI Costs WorI -,hpet 

I_________________________________________ _____ 



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 unit 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 major 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 in Annex V is a complete set of recurrent cost data 
worksheets and summary 
tables which will be used in completing this
 
investigation.
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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
 
intergovernmental 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 
 village 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. Its 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 would be conducted in terms of the availability of land
 
requirements at the village-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 is 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 is firmly determined, the problem of
 
coverage and tLime-hasinq stand-out as the most crucial problem from
 
the viewpoint of long-range planning.
 

The key issue 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 is 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 availability 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 areas of
acquire 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 an
at early 
 stage to avoid any unforeseen
 
conflicts.
 

There is 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 order reduce
in to the level of organic
 
pollution in canals and drainages.
 

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

(I) This requires special waiver from Law 48/i982.
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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
 
(from 1990 to the year 2000):
 

Scheme (A) 	 Scheme (B)
 

Covering I00 villages 	 Covering L00
 
villages
 

(2.5 	million people) (2.5 million
 

people)

(networks + secondary tLeatment plants) networks + primary
 

treatment)(3)
 

1. 	 Average investment
 
cost per capita: 
 LE 100 LE 60
 

(at 1988 prices) (at 1988
 
prices)
 

2. 	 Average investment
 
cost per village: LE 2.5 million LE 1.5 million
 

(at 	1988 prices) (at 1988
 
prices)
 

3. 	 Total investment
 
over 10 years: LE 250 million LE 150 million
 

(at 	1988 prices) (at 1988
 
prices)
 

4. 	 Average annual
 
budget expenditure: LE 25 million LE 15 million
 

(at 	1988 prices (at 1988
 
prices)
 

5. 	 Pota- nnual budget LE 40 million
 

per annum
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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 light 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 industrialization 
 drive and to avoid any self-defeating
 
and disappointing results.
 

(1) Cf. 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
 
wastewater treatment and disposal technologies cannot be viewed as a
 
purely technical matter. Economic considerations are of paramount
 
importance in 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 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; 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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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 must 
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 be
governorate should 

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
 
available funds (including amounts 
from the GOE, bilateral agencies,

and contributions from villagers), 
the governorate proposes invest
to 

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 
Water and
 
Wastewater 
 should collect the following information for each village
 
in the governorate:
 

I) 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 Wurks and Water 
 Resources; Army Surveying
 
Department; and geological Surveying Services)
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5) Hydro-geological maps and well water data for the general
 
area of the village (groundwater resources maps)
 

(Source: Ministry of irrigation: Water Research
 
Center, Institute of Groundwater Research)
 

The Governorate s'.ild request each Village Council to appoint
 
a community 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
 
self-help contribution.
 

Water System Consumer Connections
 

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 number of building connections
 
of the following types:
 

o 	 Residential premises with one or two taps
 
o 	 Residential premises with more than two taps
 
o 	 Mosques and schools
 
o 	 Public buildings
 
o 	 Private commercial or industrial buildings
 
o 	 Public standpipe sites
 

Indicate how many connections have meters:
 

" 	 Total meters,
 

" 	 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 Facilities
 

1) 	 House Toilets/Latrines
 

o 	 Total number of households with toilets/latrines
 
o 	 Total number 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
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3) 	 Sullage and Septage Collection
 

o 	 Number of houses with sullage vaults
 
o 	 Number, capacity and type of septage and sullage
 

removal vehicles
 
" 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
 

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

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

Other Facilities
 

1) Vehicles
 

(Number, type, age, condition)
 

2) Workshops and Tools
 

Manpower in the workshop
 

(Size, furnishings, tools and equipment)
 

3) 	 Pipe and SparR parts
 

(Number, type, condition)
 

Water Revenues (Most recent complete year)
 

o 	 For water used by customers
 
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 illages.
 

o 	 Estimate the number of people living 
in these settlements.
 

o 
 Determine 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 re~ird 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?
 

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

" 	 How much 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
 

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

Septage (Toilet Waste) Collection and Removal
 

Septage to removed every house the
be from at 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
 

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

1.3 	 Determination of Potential 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.
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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.
 

Each governorate should 
prepare a "Preliminary plan for
Regionalizing as to
to serve input 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 funds
any for a
 
wastewater project can be allocated. 
Studies are required for each

project whether it is for an individudl village or a regional
 
system.
 

Sources for conducting feasibility studies include:
 

l) 	 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
 
guidelines and resources provided in the master plan.
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2.1 Selection of Engineering 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 villages 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 Desio, 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 th- clients 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 design 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.
 

c. 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.
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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 years, 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 by 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 Karkaz,
 
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 W%"ter and Wastewater.
 

5. 	 Operation and Maintenance Considerations During the
 
Construction 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 these
 
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.
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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 community, 
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 treatment 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 Regulations
 

In order to protect the village wastewater treatment plant and
 
satisfy governorate policy, the 
 village should prepare sewer use

rules and regulations 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 normal and worst 
case costs.
 
Included in the overall budget should 
 be the new staffing

requirements 
and 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 O&M 
program is data collection and record
 
keeping. 
Records are needed for the following reasons:
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I. 	 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 facilities, 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:
 

I. 	 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 system.
 

4. Monthly report forms.
 

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 maiaiLenance strategy employed, a defined
 
maintenance plan (including time 
 schedules for the work to 
 be
 
completed) must 
 be complete and ready before the plant receives any

flow. This means that 
 all of the necessary tools, equipment, 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 anJ 
the old job, the greater the
 
need for training. In 
the case of the village wastewater treatment
 
facilities, both the 
 equipment and the employees are new to the job
 
site.
 

Training of village wastewater treatment staff should target
 
one 
overall goal - the good performance of the treatment facility.

The definition of good performance of a treatment 
facility includes
 
the following key points;
 

1. Long fm 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 teaching 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 treatment plant.
 

Aside from the person (trainee) who actually does the work at
 
the plant, no one is more 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
 
of the facility, the role of the supervisor must allow for the
 
continuing 
 tran...r of knowledge and provide feed-back to the
 
employee.
 

Therefore, training should target two audience levels, i.e.
 
the plant and, the and
supervisor plant operators 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:
 

I. 	 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 ensure each fleld service technician
 
covers all of the important points in their instruction sessions, a
 
detailed outline listing points for discussion should be prepared 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 program,
 
provide complete coverage of all the need-to-know information related
 
to the wastewater treatment facility.
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5.9 Facility information Center
 

Another plant operations task which should be completed during

the end of the construction phase to the establishment of an
 
information center for the facility. 
 Items which should be included
 
in this information center are listed below:
 

I. Project design file.
 

2. Equipment Manufacturer's O&M manuals.
 

3. As-Built drawings.
 

1. Facility 04M manual.
 

The establishment 
 of these files should be the
 
responsibility 
of the design engineer. Prcparation 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 Commissioning 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 equipment which make up a system

should be 
 tested as a unit to ensure the required performance of all
 
component parts, and the complete system.
 

In general the testing 
of equipment is the responsibility oi
 
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.
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6.1 Field Tests
 

A separate binder should be established for filing test data
 
for each 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 teit results are.
 

All the specified tests should be satisfactorily performed
 
prior 
 to final acceptance of th,' equipment. Field tests are normally
 
conducted by a manufacturer's representative and witnessed by the
 
Engineer 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.
 
Field test procedure submittals should be prepared by the contrac.or
 
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.
 

5. 	 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 Lhe 
 test. The test log indicated
 
frequency of data readings.
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8. 	 Include descriptions and examples of all calculations to
 
be performed during the performance test.
 

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

10. 	 Indicate duration 
of each test run and number of readings
 
to be Laken. 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.
 

11. 	 Describe procedures of averaging or interpreting data.
 

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

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

Several additional key points regarding 
 the equipment field
 
testing are:
 

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

(a) 	motor control centers;
 
(b) 	control panels;
 
(c) 	raceway, conduit, wiring, control equipment, and field
 

connections required for all process equipment and system;
 
(d) 	electric interconnections;
 
(e) 	instrumentation;
 
(f) 	mechanical piping, valves, valve operators, (including
 

power and/or pneumatic supplies) and supports;
 
(g) 	gauges;
 
(h) 	switches;
 
(i) 	 ituxiliary support system; and, 
(j) 	all other necessary equipment, appurtenances, and
 

incidentals required to complete the system.
 

2. 	 All mechanical and electrical equipment first must 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 equipments 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 complete system.
 

7. Facility 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. Each of these two functional groups (village maintenance
 
group and governorate water & wastewater department) have specific
 
responsibilities and must be actively involved in the operation of
 
the wastewater facility. In addition, these two functional groups
 
must 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 'Bigher Committee for Nile and Water Body Protection*
 
sets the effluent standards (Law 48) for receiving
 
streams. This committee is headed by the Minister of
 
Irrigation and includes representatives from several other
 
Ministries and NOPWASD.
 

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

3. 	 The Ministry of Health, under the direction of the
 
Ministry of Irrigation ia 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
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to the facility owner 
 and the Ministry of Irrigation

within 30 days of collecting the sample. If the sample
 
analysis results are in violation of the discharge permit,

the facility owner must pay a 
fine to the Ministry of
 
IrrigaL un.
 

7.2 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.
 

2. 	 Establish 
policies, programs, and techniques for effective
 
governorate-wide water 
quality planning and management,

and provide implementation of such policies and programs.
 

3. 	 Establish and maintain a licensing and permit system to
 
cover (a) all wastewater discharges; (b) wastewater
 
collection and treatment system operators; (c) industrial
 
waste discharges; (d) sewer use 
rules and regulations;
 
(e) 	septage waste discharges into wastewater treatment
 
systems; (f) other related operations as may become
 
necessary from time to time.
 

4. 
 Develop and implement a governorate-wide water quality
 
monitoring program.
 

5. 	 Conduct investigations and inspections to ensure
 
compliance 
with 	standards, policies, regulations, permits,
 
and licenses. Carry out enforcement actions when
 
violations occur and report all violations to the Ministry
 
of Irrigation.
 

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

7. 	 Coordinate pollution control activities among the other
 
governorates and national departments.
 

8. 	 Participate in reviewing new wastewater facility designs
 
with the governorate Housing Department.
 

7.3 Markaz/Villaqe Level
 

1. 	 Operate and maintain, on a continuous basis, the
 
wastewater collection and disposal systems 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.
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2. 	 Control the entrance of pollutants which can damage the
 
collection system or interfere with the treatment process.
 

3. 	 Establish appropriate cost recovery policies and price
 
incentives and, in accordance with these, apply a user
 
charge system for domestic and industrial wastes.
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ANNEX III
 

PILOT VILLAGE WASTY WATER UNIT PROCESS 
EVALUATION WORXSaEETS/DATA FORMS 

(Example for 
the Extended Aeration Treatment Process)
 



VILLAGE WASTEWATER TREATMENT FACILITY
 
UNIT PROCESS EVALUATION DATA
 

(Extended Aeration Treatment Process)
 

I. PRELIMINARY TREATMENT
 

Grit and Grease separator process
 

Tank diameter
 
Surface area
 
Depth
 
Volume
 
Weir length
 

Flow (design average)

Flow (design hourly peak)

Flow (actual average flow)

Flow (actual peak hourly flow)
 

Detention time (minimum per Spec.)

Detention 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)
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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 area
 
Vo Iume
 

Flow (design average)

Flow (design peak hourly)

Flow (actual; average)
 
Flow (actual; peak hourly)
 

Weir overflow rate 
 (design average)

Weir overflow rate (design peak hourly)

Weir overflow rate (desired average)

Weir overflow rate (desired max. 
peak hourly)

Weir overflow rate (actual: 
average flow)

Weir overflow rate (actual peak hourly)
 

Surface settling rate 
(design average)

Surface settling rate (design peak hourly)

Surface settling rate (desired average)
surface settling rate (dez:red peak hourly)

Surface settling rate (ac .al: average flow)

Surface settling rate (actual: peak hourly flow)
 

Solids loading rate 
(design average)

Solids loading rate (design peak hourly)

Solids 
loading rate (desired average)

Solids loading rate (actual: average flow)

Solids loading rate (actual: peak hourly flow)
 

BOD loading (maximum per spec.)

BOD loading (average per spec.)

BOD loading (desired loading)

BOD loading (actual average 
load. ig)
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VILLAGE WASTEWATER TREATMENT FACILITY
 
UNIT PROCESS EVALUATION DATA
 

(Extended Aeration Treatment Process)
 

3. SECONDARY TREATMENT
 

Final Clarification process
 

No. of clarifiers
 
Tank diameter
 
Tank depth avg.
 
Linear meters of weir
 
Surface area
 
Volume
 

Flow (design average)

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

Flow (actual; peak hourly)
 

Weir overflow rate 

Weir overflow rate 

Weir overflow rate 

Weir overflow rate 

Weir overflow rate 

Weir overflow rate 


(design average)
 
(design peak hourly)

(desired average)

(desired max, peak hourly)

(actual: average)

(actual: peak hourly)
 

Surface settling rate 

Surface settling rate 

Surface settling rate 

Surface settling rate 

Surface settling rate 

Surface settling rate 


Solids loading rate 

Solids loading rate 

Solids loading rate 

Solids loading rate 

Solids loading rate 

Solids loading rate 


(design average)
 
(design peak hourly)
 
(desired average)
 
(desired peak hourly)

(actual; average flow)

(actual; peak hourly flow)
 

(design average)

(design peak hourly)

(desired at average flow)

(desired at peak hourly flow)

(actual; average flow)

(actual; peak hourly flow)
 

Hrdraulic detention time 
(design average)
Hrdraulic detention time 
(design Peak flow)
Hydraulic detention time (desired average)
Hydraulic detention time (desired peak flow)
Hydraulic detention time 
(actual: average flow)
Hydraulic detention 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 time (design average)

Hydraulic detention time (desired average)

Hydraulic detention time (desired max. peak hourly)

Hydraulic detention time (actual; average flow)

Hydraulic detention time (actual; peak flow)
 

MLSS design value
 
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)

Siudge 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
 

Maxim'.1m pumping capacity controllable (actual)

Minimum pumping capacity controllable (actual)

Maximum pumping capacity controllable (desired)

Minimum pumping capacity controllable (desired)
 

Return sludge design flow ,ate 
(% of Infl. Q)

Return sludge actual 
flow rate (% of Infl. Q)

Return sludge desired flow rate (% of Infl. Q)
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ANNEX IV 

PILOT VILLAGE WASTEWATER FACILITY I4PLEMENTATION COSTS
 
DATA WORKSHEETS AND SUMMARY TABLES
 



Table:-
 TOTAL COST TO SUILD/IMPLEPENT VILLAGE WASTEWATER TREATIENT SYSTEM 
(Data Collectiun Loqic Table) 

TOJ
EI 

DES. N CST, .- LAND COSTS OSTRUCTION COSTS ]

SUMMARY TAL SUMMARY TABLE F ,SUMMARYTABLE j 

FA. Cllectio By.. - Pp Station A. Collection sye. 

- Cost Summary Table 

o civil costs worisheet
 

o Indirect costs worksheet
 

Sad B. Pump Station 

- Cost Summary Table 

0 csll costs .orb-sheet
 
0 n rch.costs worLheet
 
o elec. costs or sheet
 
o indirect costs worksheet
 
o elec. supply connection
 

[. Treaet;. pil ] . lat it C. Access Road 

- ot Summary table 
o cil costs u~rshe 
o iniect costs r$heet
 

o cc.i costs -or$.sheet
 
o mn~ectcost orsheet
 

Q water sttpply connection 
o eei...Pplv connection 



Filet ca! crot
 

VILLAGE PIt 3T WASITENIATER TREATMENT FACILITI-B 

COM_P_9ARISON t, CONSTRUCTION COSTS 

EtaidedAeiaton 

j-t Ac litort t)~it 

Meet El O'holy 

Aqull f& Treatmnl 

a#t lLhab 

__ _ Iya 

rcs 

_sIh 

bhel G ..b1 

Oxidation Ditch 

-

lafr 5.1iIan 

)hyatat 

Rahara,. 

Btall l lt onl 

Aid| iya 

Pond 

Sh.r- EL bfillIh 

ArtdLagoo 

P, ilmlr y Treoatmnt 



/TTALTOe: COST TO DUILD/IMPLEMENT VILLAGE WASTEWATER TREATMENT FACILITY 
(Data Collection Logic Path)
 

VILLG WATWTER TRETET F=ILITY! TOTAL COT TO IMPLMEN 

TABLE
 

WiTP Access Road Total Coats to lplement ....................... TABLE
 

two-rIsheet summarv table)
 

Access road design costs worISheet; ................. Table
 

Access road construction costs worisheet; ............ table
 

Access road land costs wor sheet; ................... table
 

Treatment Plant (w/out access road) Total Cost To Implement... TABLE_ 

4.orl$heet summary table) 

Treatment plaat land costs worlsheet ............... Table_
 

lreatment plant desacjn costs wor)sheet...............Table-­

treatment plart power connection costs corlsheet...Table 

Ir eatment planit water Lonnectaur costs worlsheaet... Table _ _ 

lreatmen~t plaInt ronstruct&."a costs summary .......... Table
 
o c a1l costs wor I sheet .......................... Table
 
o mech. coStS aorishe t .......................... Table . .
 
o el c. costs wor l sheet .......................... Table
 
O indirect cost wtjrn stieet ........................ Table
 



tIo:ttaI 

b Ie. JVILLAGE WASTEMATER TREATMENT FACILITY 
TOTAL IMPLEMENTATION COSTS 

SUMMANRY TABLE 

BASIC DATA 
Name of Vlaqe -PilotWaste-ter Faclit: ....... 
rype Of* reatment System .......................... 

DeSIan 
,eslqnF 101w for WWII (cu. M/day) ................. 
00 .10ron:opi.al ti o : ............................... .... i - - : / _ _-L' 

WWTP ImpleentatIon ccut Catagoy Item Cout P 

WWI- .1te LI.nd Cost 

WWT' Desq,. Lost 

WWI paOtyrP UOOt*- t U ~Li|Costs 

UW IF teat er C nlneL t son costs 

WWIF Constr ction Lost 

3 (WWI conltroct.r. lnd,,t costs) 

S IWW11 ,cLhan: al oorl cost) 

* IWWIV C .i 3 5rs Cost) 

$ IWWlk electiCal .oIs Cost) 

;WIF- (icC* od Larnd Cost 

UWIF Access koad D)esU(n Cost 

WWIF- ACc-.- koad Constuc.tion Cost 

L TOTAL COST CONSTRUCTION 

.H _o i-n costton 



I en: r u.~tt Ipa 

VILLAGE WASTEWATER TREATENT FACILITY
 
lable: 
 ACCESS ROAD IMPLEMENTATION TOTAL COST
 

WORKBHEET SUIMMARY TABLE 

BASIC DATA
N.. m. ot V llaq . FPilot Waste ater Facility: .......
q
of reatment SIystCm ........................ 
 .......
 
|)PS lij1 VIC). tot WW|V" (ctl. M/day) .... .. . . . . . ----

Ijus 'Q16F; e to$4t Syst:.. ". ..................................
.. 


ImPlumentation Cost Catagory 
 Itma Cost 
 I senlA iTrzeiold
iostf for ACoss oAd
 

WWI-" a(ceoss road lanld total cost
 

WWII- oc~-'oad MeSotio total
 
WWIV a ce, 
road c0st. total cost
 

SOTL DOST
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F-iIL: wwi ptot 

VILLAGE WASTEWATER TREATMENT FACILITY
 

Table: WWTP (w/out accesm rnpl) IMPLEMENTATION TOTAL COST
 
WORKSHEET BUMfLARY TABLE 

BASIC DATA 
lame of V'illaoe Filot Wastewater Facility:.......
 
Ivpe of trPatment System.................................
 
DesiaIn Flow for WWTP (cu. M/day) .................
 
l)esi n population: ................................... 
 ....
 

Implementntion Cost Catagory 
 Item Cost a Pyprctnation
uotfor w/ 

eWE)P land total cost
 

WWIF" desn total cost
 

WWIF' power connection coat
 

JIF-' wA(ter connection cost
 

W1II- rorslritction totol cost
 

TOTAL C ST
 



i I u:. dsqrroad 

Table: VILLAGE WASTEWATER TREATMENT PLANT 

ACCESS ROAD DESIGN COSTS 

- - -DASIC DATA
 
v Ac I IlI t Y 1ame .
 . ­
1vpe at acces r d ...........­

. .- -­

L~rlqth of road ................ .. ........
 

Coast Catagoriem for WWTP Access Road Design Work 
 Costs by Function Group
Primary Consultant Revie" Ccnmultant Gavernorate Narkaz 

rtgl)re klFp for IDse-FIr a i gnBes. 

s~itvi, t ise for cOn tt totat
 

Frep-... e t'asic 
 Data/Lo-ceptual pldn
 

*Lt-oepto l.,l plan rL-v en 

OFrep re prtJlnnyr y des. q-
-

Frelim.oory design review 

f-l oiare final des'q"e 
F-in,41design review 

Fr'p jre copies of I oriteact dc.,-ents
 

l -t o, co-,trlct ion (ooltr actor
 
Ivallatmn 
 ot CO(J-tru.cti.,,i bids 

8UB TOTAL. 

TOTAL. COST OF ACC..ESS ROAD DEGIGNa 

.... . .
 ...
. .. ..
 .. .
. .. 
 . .
 . .
 



___ 

Table: VILLAGE WASTEWATER TREATMENT FACILITY
 
ACCESS ROAD LAND COSTS
 

BASIC DATA.. . .. 
 . -
WWTP Facility Name: VARIABLES FOR COMPARISON..................
Type of -
Locaton of 

i n of | Agricultural capacity grade 


treatment process: ....
e Tp to Vllage... _" --- i Type of land (desert, delta):. ...............
 
-..... (1-4 highest):..


Length of Agricultural
Access road .............. " income potential (LE/year):....
_ --- I Land cost per hecter: ........................
Amount of 
land purchased for access 
road:...
 
Cot of land 
for access road ................
 

Coat Catagories for WWTP Access Road Purchase 
Coate by Function Group
 

Primary Consultnt Review Conaultant Govrnorate Markaz
 
Access road selection process
 
Locating/Search for 
land owner
 

Process of price negotiating with owner
 
Survey of selected site
 

Preparetion of land deed
 
Process of finding funds for 
land purchase
 

Total 
amount paid for acquired land
 

[SUB TOTAL
 - - -.. ---

TOTAL COST OF LAND FOR W 
 ACCESS ROAD:
 



VILLAGE WASTEWATER TREATMENT FACILITY 

CONSTRUCTION COST BREAKDOm WORKBHEET 
r710R ACCESS ROAD CIVIL WORKS 

J BASIC DATA 

Name of pilot wasteater
type of acility.......................
road ..........................................
 ot t a 
Length as road ........................................ 
Location of road...................................... 

kemoval of obstructions
 

bomrrow e-cavation (sotirce) 

.Aqreqate base 

Hot asphalt concrete pavement 

Mobil ization 

f'ipe culvert (type/size)
 

Valve adjustment
 

STOTAL
 

TOTAL. COST OF WWTP ACCESS ROAD CONSTRUCTION. 

(doejs not include the cost for desiqn or land) 



I-i le:iwater 

VILLAGE WASTEWATER TREATMENT PLAT 
CONSBTRUCTION COST CREABDOWNl tWOWiEET 

FOR WiATER SUPPLY WIOWSK 

BASIC DATA 
Name of pilot wastewater facility ............ 
treatment lechnoloqy: ......... ........................
Capacity of facility (averaqe cu meters flow/day) ..... 
Desiqn 1-opulation.: .................................... 

. 

I 

Water-Supply Works Cost 

F pe; size/length 

1rench.::g 

Vavsar ( fttings 

Insurance 

Equipment rental 

Site dewaterinq 

Categories otaf or~ IatSMu 0-~a 4O~.mcn 

TOTA L 



File: powerw.
 

VILLAGE WASTEWATER TREATMENT FACILITY 
table:-- CONSTRUCTION COST BREAKDOWN WORKSHEE-

FOR POWER SUPPLY WORKS I 

I BAlS"C DA4TA 

N~mo of pilot wastewater facility .....................Treatment Technology: ............... . . . . .. . . . 
Distance of facility from main power line ...... 0....... 

. . .. . 

Power Supply Works Cost Catgores 
_________________________ 

N o 
fcases 

t r..:r-t,- i na 
T at 

Io 
rower upPfy 

"lfp
Works 

Lable; size/length 
Tr"enrch I riq 

Site transforme'r cost 

"..I 'olt S. 'tch qear 

Meter nstl iation 

Equ:pment rental 

lransformer ilistallatiun cost 
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Table: VILLAGE WASTEWATER TREATMIENT FACILITY 

DESIGN COOTS 

BASIC DATA 
Tarxlitv Name: ................ _ 
Type of treatment process: ...... 
Design capacity:................- cu.M/day 

fCsts by Function GroupCost Categoie s for MTP 0.eigo Work Pgimary Consultant Asvisw Consultant ovsrnoat. Marksz 
I-repare kF-P for- Feasillatv Study P, Pre-Final Desqn 

Adverti.e 1or consultant 

l-rep.re Elasic Data/conceptual plan 
Lonept.ual plan review 

I-repare preli iinary design 
Frel imanary design review 

FrIepare final design 

Final design review 

r-repare copies of contract documents 

Advertle for cunstruction contractor 

Lvaluation of constr-ction bids 

TOTAL COST OF DESIGNs _ 



i 0e: wWcoSum 

VILLG WA.STEWATER TREATMENT FACILITY 

CO TRUCTION TOTAL COST 

table: WORKSHEET SUMMARY TABLE 

BASIC DATA 
Name of Villaqe Pilot Wastewater Facility: 
.......
 
Treatment Technology: ............................
 
Capacity of 
Facility (average cu. meters/day):...
 
D)es o n poptilation: ...............................
 

Construction Cost Catagory j Itua. Cost LataIPM~uro-ion 

Constritction Indirect Costs
 

Mechanical Wor t s total Cost
 

Electrical Wirl s Total Cost
 

Civil Wor.s Total Cost
 

TOTAL COST OF CONSTRUCTION
 



File: . indcst
 

VILLAGE WASTEWATER TREATMENT FACILITY 

fahle: CONSTRUCTION COST BREAKDOWN WORKSHEETFOR INDIRECT COSTS 

BASIC DATAJ 

Name of pilot 
 astewater facility,.. ... 
 . ......
Treatment Technology; ................". ........ .
 . .
Lapacity of facility (a er 
ge cu me er.......;) ­ '-.. -
Design Population: .
 . . .
 . . . . .
 . . . . . . . . . .
 

Costs by Function GroupWdTP Construction Indirect Cost Itms Primary Consultant Ravilw Consultant Governorate Markaz 

P-repare hkFPfor consultant to
 
perform construction supervision
 

Adver tise fur coW:ultant 

eieview Froposals/Select consultant
 

Construction supervision services cost
 

SUB TOTalf 

WWTP Total Indirect Costs for- Construction ________ 



-------

File: Cotmech
 

VILLAGE WASTEWATER TREATMENT FACILITY 
Table: 
 CONSTRUCTION COST BREAKDOWN WORKSH'EET 

FOR MEHAICAL WCMKS 

BASIC IDATAq 

Treatmente Of lechnoloqy;,....
Pilot facility
.. .................
.. .. tattewater.. .. ..
 cte
 
Lcpaclty ot
LDesiqn Popu| fcilimy=t onl .......(erage
..... cu meters flo./d
..... ..............
 

Plechanical Warks Cost Catagarles COu1ca)ma MUcaa10 
C ~~ per Totlfehta ok0t lhan tc fAtUFrk
 

plroces5 pipinq
 

F',mps 

VakI es
 

F-ired aeration equ.p.nent 

Floatinq aeration equipment
 

Llariier mech. equipment
 

Chlorinition equipment
 

F-low 'neasurin equipment9 


Tool %
 

Laboratory equipnent
 

Trit collection equipment
 

Inlet barscrer. equipment
 

Furniture/otfice items
 

lollet . Shower acc,-ssories
 

Safet,' equipment
 

ITOTAL
 



File: costelec
 

VILLG WiASTEWATER TREATMENT FACILITY 

Fable: CONSTRUCTION COST BREAKDOWN 
= F IrTRICAqLE: WORKS 

r BASIC DATA 

Name of P ilot wastpwater f aCltyy._.. ......
 
Treatm en t Te chn o log y . ..... ... .. ... .. . . . .
Capacity of 
facility (average cu meters flow/day) .....
Design Populations ...................
 

pout 311 rfOtpTotaftcot Iat Iimsyer~ t 

Electrical Works Cost. 

Standby elec. generator 

ati . Cr---eT- M itS 1h crtrF.! Works 

Site and room liqhtxng 

roonding systiem 

84-Vo!t sw tchgear 

Panel boards 

HVAC 

Frocess instrumentat ion 

Tel ephone connection 

Temporar y power 

STOTAL 



File: Table: VILLAGEP WASBTEWATER TREATMIENT FACILITY 

]able: CONSTRUJCTION COST IBREFAKDOWN WO3RKSHEET 

FOR CIVIL RK 

BASIC DATA 
lame of pilot wastewater facl itty..................... 
Treatment Te chnology: ................................. 
Capacity of facility taverage Cu meters flo./day) ..... 
Design F' opUlation: ........................................ 

Civil Works Cost Catagories C par t..Us rTo1 Itt Pacn 

coasatt" R2IvrA tr rC-

Earth work 

Road work 

Removal of existing equip. 

F enclng 

Concrete work 

Operations building 

Site dewatering 

Sludqe drying beds 

TOTAL 



Ftle:sumps
 

Tab Ie: } TOTAL. MOT TO BUILD/IIf-EE VILLr. EVM PUMPING STATION

I (Data Collection Logic Path)
 

VILLAGE SEWAGE PUMPING STATION TOTAL COST TO IIPLEIENT . TABLE_ 

I­

* 
 Pumping station land costs worisheet ................... Table
 

Pumping staton design costs worksheet ................. Table
 

Pumping station power connection costu worksheet....... Table-


Pumping station construction costs summary.............. Table
 
O civil costs worksheet............................... Table ­
o mech. costs worksheet .............................. Table ­
o elec. costs wor 'sheet ............................... Table_
 
o indirect cost worksheet ............................ Table____
 



Fi le:pstotal
 

Tables VILLAGE BEMA6E PUMPING 
TOTAL IWLEENTATION 

BlrvARY TABLE 

STATION 
COSTS 

BASIC DATA 
Name of Village Pilot Wastewater Facility: ....... 
Type of pump station............................. 
Capacity of pump station ......................... 
Design popul at on/f low ........................... 

) 

8ewage Pumping Station 
Implemeintation Cost Catagory 

Pump Station Site Land Cost 

Pump Station Design Cost 

P.S. Power Connection Costs 

Pump Station Construction Cost 

I (P.S. construction indirect costs) 

a (P.S. mechanical Noris cost) 

I (P.S. civil worls cost) 

I (P.S. electrical eorl-s cost) 

TOTAL COST OF C(NSTR/CTION 

It 
__________ 

m r 
mr___________ 

at 

S Included in pump 

NOTE 

station construction cost 
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VILLAGE uEWAGE nnING TATION 

nable:CtNSTRUCTION CotST BREAnDt 
FOR INDIREECT COSTS 

i 
a 

BASIC IDATA 

Name Of Pilot wastewater facility...
Type of Pump station su..r.n....Capacity of 1jump staton."............. 
D~esign Population: ..................................... 

Sewage49 PuRp Station Construction Indi t 

Prepare FRFP for consultant to 
perform construction supervision 

Advertise for consultant 

Review Proposals/Select consultant 

Construction supervision services cost 

e rtCost It s 

BUB TOTAL 

pri may 
Costs by 

Consultant R v l 
FLctlon 

o sl 
Group 

a t ~ o a m M r a 

FSewage Pumping Rtation(s) Total Indirect Costs for Construction 



_________ 

File: Landps
 

Tables- VI LLAGE WASTEWATER TREATMENT SYSTEM 
I PUM~ING STATION LAND COSTS 

ASIC DATA 
 VPRIABLES FOR COIIPARISON 
WWTP Facility Name, ................ Type of land (desert. delta) .............
Number of pumping stations: ... 
 Agricultural capacity grade (1-4 highest):..
Location of pumping station(s)...._ 
 Agricultural Income potential 
(LE/year)j... _ 

Land cost per hecter. .......................
 
Amount of land 
purchased for WWTP............
 
Cost of land for WWTP.......................
 

Costs by Function Group 
Cst Catagores for Pump StationI Land PurchaseC Primary Conslutant Rviawll Consultant Eavurnorata Iflarkaz 

NPump Station land selection process
 

Locating/Search for land owner
 

Process of price negotiating with owner
 

Survey of selected site
 

Preparation of land deed
 

Process of findinq +iancing for land purchase
 

Total amount paid for aquired land
 

BS TOTAL 

I TOTAL COST OF LAND FOR PUMPING STATION(S), 
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able: _IU~VILLAGE 


7 

SEWA E PUMPING STATION
 

ILL DESIGN COSTS
1 


BASIC DATA 
Facility Name: .............. --
Type of pumping station .......Design capacity .............. cu.M/day 

Cot Catag re s for Pumping taton Design Work 
Costs by Function Group 

0 nay Co sl nt R v e C n ut nt G er rtePrimary Congul tant Ruviuw Consultant Sovarnrat. M k zNarkaz 
Prepare RFP for F sibillty Study & Pre-Final Design 

Advertise for consultant 

Prepare Basic Data/Conceptual plan 

KConceptual plan review 
Wd Prepare preliminary design 

reliminary design review 
Prepare final design 

Final design review 

Frepare copies of contract documents 

Advertise for construction contractor 

Evaluation of construction bids 

i TOTAL 

TOTAL COST OF _ DESIGN. 



Fi le: powerps
 

VILLAGE SEAGE PUMPING STATION
 

fable: CONSTRUCTION COST BREAKDOWN WORSHEET
 

FOR POWER SUPPLY WCNK8
 

BASIC DATA 
Name of pilot wastewater facility ..................... 
Type of pump station .................................. 
Distance of facility from main power line................ 

Pow.,- Supply Works Cost Catagori. o'~1 of Iat f Total-cost _,rt d Iem ot-Parcmit 

Cable; size/length 
__9___" rawinr a up~ Work. 

Trenching 

Site transformer cost 

'.8( olt switch gear 

Meter instaliation 

Equipment rental 

Transformer installation cost 

TOTAL 



Fi le:pscnsum
 

VILLAGE EAE PUIPING STATION 

tabl e: CONSTRUCTION TOTAL COST
 
SUMARY TABLE
 

BASIC DATA 

Name of Village Pilot Wastewater Facility: .......
 
Type of pumping station ...........................
 
Capacity of Pump Statiom .... ( cu. meters/day): ...
 
Des1 qn population: ...............................
 

Construction Cost Catagory It. Cost 'tusIP& ructlon 

Construction indirect Costs
 

Mechanical Woris Total Cost
 

Electrical Works Total Cost
 

Civil WorI Total Cost
 

TOTAL COST OF CONSTRUCTION 
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SEWA E PUMPING 3TATION 

Iable: CONSTRUCTION COST BVEAKDOM 
FOR CIVIL WORK8 

DBA11C DATA 
Name of pilot wastewater facility..................... 
Type of pumping station............................... 
Capacity of station (average cu meters flow/day) ..... 
Desiqn Population: .................................... 

4TotalostoPt aout ct 

i\ 

CivlI Wrks Cost Catagorii,, 

Earth work 

Road work 

Removal of e:zistinq equip. 

Fenc ng 

Concrete work 

Pump house building 

Site dewatering 

OtoT,9O 

________ PihU A Toa 4'T s 

ca 

TOTM. 
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Table: VILLAGE EWAGE PtJMPING STATION 

CONSTRUCTION COST BREAKDOWN 

FOR MECHANICAL WORKS 

BASIC DATA 
Name of pilot wastewater facility.................
 
Treatment Technology: ..................
 
Capacity of facility (average cu meters flow/day) .....
 
Design Population: ....................................
 

pO~t, Wtot?f Tot&ltCost ~ atd Iu~~,scn
Meichanical Works Cost Cateari.. Wcfa. K~a. o~r-r"s TME.1 A6iont;Log-
Process piping
 

Pumps
 

Valves
 

Flow measuring equipment
 

lools
 

Inlet barscreen equipment
 

Purniture/off ce items
 

Toilet & Shower accessories
 

Safety equipment
 



File: pselec
 

VILLAGE BEWAER PUMPING STATION 

rable: - CONSTRUCTION COST BREAKDOWN 

FOR ELECTRICAL WORKS 

BASI1C DATA 
Name of pilot wastewater facility ..................... 
Type of pump station .................................. 
caacty of pump station .............................. 
Design Popul at ion: .................................... 

Village Sewage pumping atatimi 
Electrical Works Coat Cataare. 

pot* of CotP Totaitcost 
par 

t 
aT 

j~~y~et 
or rt caEl Works 

Power connection 

Standby elec. generator 

Site and room lightinq 

Site transformer 

Grounding system 

38,3 -Volt sci tchgear 

Panel boards 

HVAC 

Process i nstrumentat ion 

lelephone connectio'n 

Temporary power 

TOTAL 



Fi le:cstotal 

Table: VILLAGE SEWAGE CLLECTION SYSTEM
 

TOTAL IIPLEMENTATION COSTS
 

BLMARY TABLE 

BASIC DATA
 

Name of Village Pilot Wastewater Facility: .......
 
rype of collection system........................
 
Length of network................................
 
Design population/flow...........................
 

Sewage Collection System p tat 
Implementation Cost Catagory Ite Cost on 

Lollection System Design Cost
 

Collection System Construction Cost
 

* (C.S. construction indirect costs)
 

8 (C.S. mechanical wort.s cost)
 

* (C.S. civil worts cost)
 

TOTAL COST OF CONSTRUCTION 

NOTE I
 
S Included in collection system construction cost
 



Fi 1 e: sumcs
 

VILLAGE SEWAGE COLLECTION SYSTEM 

Table. TOTAL COST TO BUILD/IMPLEMENT 
(Data Collection Logic Path) 

VILLAGE SEWAGE COLLECTION SYSTEMI TOTAL COST TO IMPLEMENT 
TABL.E_
 

L.J 

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

Collection system construction costs worisheet summary ............ Table
 
o civil costs wor[ sheet .......................... Table
 
o mech. costs worksheet .......................... Table
 
o indirect cost wort*sheet........................ Table
 



lable: VILLAGE BEWAGE COLLECTION SYSTEM 

DESIGN COSTS 

I BASIC DATAA 

Facility Name: ................. 
type of collection system ...... 
Length of networl ............. 

COst Categories for Cllectionl 8yste Design Work________ 
Costs by Function Group 

Primary Consultant Review Consultant Governorate farkaz 

-repare FFF" for Fre-Final Design 

Advertise for consultant 

Prepare basic Data/Lonceptual plan 

Conceptual plan review 

lrepare preliminary design 

P'reliminary desiqn review 

I-repare final design 

Final desiqn review 

Frepare copies of contract documents 

Advertise for construction contractor 

Evaluation of construction bids 

TOUT TOTAO 

TOTALd COST OF COLLECTION SYSTEM'DESIGN8 



F i le:cscnsum 

I ~ ~VILL.AGECOLLECTIONSEIE 83Y8TEN' 

I-able: CO]NSTRUCTION TOTAL- MST 

SUMMARY TABLE
 

BASIC DATA 

Name of Village Pilut Wastewater Facility: .......
 
Type of Collection Syste ..........................
 
Length of network ................................
 
Desi gn popul ation: ...............................
 

Construction Cost Catagory Itsi. Cost IoIf lC&nitruchion 

Construction Indirect Costs
 

Mechanical Worts Total Cost 

Civil Woris Total Cost
 

TOTAL COST OF CONSTRUCTION 



t1 le: csindcit
 

VILLAGE BEWAGE COLLECTION SYSTEM 

table: .... CONSTRUJCTION COST BREAKDOWN 
FOR INDIRECT COTS 

BASIC DATA 
Nlame ot pilot oastewater facility ................ 
Iype t collection system ........................ 
Lenqth of net.or ..................................... 
lesi qn Population: .................................... 

I 

LAJL'i 

mag. Collection Sys. Construction Indirect Cost Item 

Frkepac FF" for consiltant to 
) 'frfrn otnstruction Supervision 

liJvit I is.' tor COnsult ant 

hevi'n r.rpusals/bel.ct cunsultant 
Cos-tr- tltin Supersision srices cost 

SUB TOTAL 

Costs by 
Primary Conultant Review 

Function Group 
Consultant Governorate Markaz 

8Esgs Collection System Total Indirect Costs 4or Construction 



--
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Table: jVILLAGE SEWAGE COLLECTION SYSTEM 
CONSTRUCTION COST BREAKDOWN 

- ----- FOR MECHAICAL WORKS 

. ~.. ........ DATA .BASIC 

Name of Pilot wastewater facility
......................
 
Lentp collection system ..........
Type afof coton sy...................................
. . . . . . . . .

ILegthof network...................... 
... .............._________
Design population/flow .......... _
 

Sewage Collection System Coutof Goat pf 
 Tota icost Imported Iter Cost Percent Item Cost PInc nt
Mechanical Works Cost Categories urc ase OPh Per 1e 
 coT~l
oTe_ 0r or - -n O Talt Cos[no 
............-­ urc-a-' 
 oa 
 a 0
nn -or onstruc
Force main Piping/size
 

Isolation valves
 

Air relief valves
 

Sewer cleaning equipment
 

Tools 


Mechanical Joints
 

Flexitie Joints
 

C-t basins
 

Safety equipment 
 ...-.
 
...... ....... L..... ... . . .. . ....
. l-[TTA. 
 .... . ...... .
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VILLAGE SEWAGE COLLECTION SYSTEM 

CONSTRUCTION COST BREAKDOWN WORKSHEET 
FOR CIVIL ORKS 

BASIC DATA 
Name of 
Type of 

pilot wastewater facility...................... 
collection system............................. 

Length of networl...................................... 
Design Flow........................................... 

Civil Works Cost Catagori.. CosofLc 
Mu-s.C 

Cos pa 
2 94s 

Tot&j costit 
e SO 

~otmIts. tOFTaqt 
galCotPucnIaLoo 
I v f o 

E::cavat ion/repair 

Road work 

Removal of e::istmnq equip. 

Equipment rental 

Concrete work 

Insisrance 

Site dewatering 

Moi sture protectiun/i solat ion 

TOTAL 



ANNEX V 

PILOT VILLAGE WASTEWATER FACILITY RECURRENT COSTS
 
DATA WORKSHEETS AND SUMMARY TABLES
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Tables- TOTAL RECUtRRENT OPERATIONS COSTS FOR VILLAGE SEWERAGE SYSTEMS 

(Data Collection Logec rable)
 

for Sewage Collet 
 for Sewage Pumping I for Wastewater Plant
 
networtk 
 Stations 
 Operations
 

Collecton System 
 Pumping Station(s) Wastewater Plant
Recurrent Operations 
 Recurrent Operations Recurrent operatons
Costs Worksheet 
 Costs Worksheet 
 Costs Worksheet
(other than labor) (other than labor) 
 (other than labor)
 

Collecton System 
 umping
* tatonls) IWastewater Plant
Recurrent Manenance 
 Recurrent Maintenance 
 Re urrent Maintenance
Costs Worksheet 
 costs wortsheet
I [ Costs Wort-sheet
 
(other than labor)
 

File:recUr


VILLAGE SEWERAGE SYSTEMN
 

fable: TOTAL ANNUAL RECURRENT OIM COSTS 

(INCLUDING COLLECTION SYSTEM, PUMP STATION, AND WASTEWATER PLANT)
 

BASIC DATA 

Name If I'l t Wate.attr-l- a Ity:.
Ireatin,,nt echn,lolv..................SLopacity of Facility (cu.M/day);... 
lI,',:qn F'opulation: ......... ............. 

land. desiqn, and construction:.... 

Severage System Annual Recurrent Cost Categories tyn n0 NO 

Lollpctlon sy.item Uperations costs "1 

Lollectiun system Maintenance costs See individual 

-umip station Operations Costs Irecurrent cost 
]worisheets for 

F'u~mpstat non Mal ntenanie costs I ;cost breal down 
Iby cataqory 

Ireataent plant operatoris costs 

Treatment plant Maintenance costs 

IOTAL 

Item Unit Value Compared to Total 

Comparison Item Annual Recurrent Cost for Operation 

of this Village Sevierage System 

Desicin flow: cu.M/day 

Actual flow: cu.M/day 

bin ~o population: -

'resent population: 

LesIqn No. of housholds tnl tie connected: 

Vre-,nt ntimber of hOuslehulds corintected; 

Hoticehold connection ffe!: 

..r aqe h lousph.,lidin, 01-0.: 



Fable: VILLAGE PILOT WASTEWATER FACILITY RECURRENT 0IM COSTS 
SUfMMlHY/COeWDARI SON TABLE 

(ta mn/Tpysof facility) a) (a) (a) acc es 

Meet El lholy / SOAF
 

Serw / SOAF 

Sharahbas / SOUF 

lair EL bdtlh / t):. Ditch
 

l air Soliman / 0::. Ditch
 

Ihyata / O::idation Ditch
 

kahamna / U:;xdation Ditch 

lafr El bhab / Aqualife
 

barashiya / "qualife
 

I air 
Saad / Aqualife 

L Flom Alh'da, / Aquallfe 

Sahnl baw:ber / Aqualife 

Dlaqahi A 
' erated Laqoon 

Zanlaloun / Frimary Ireatmnt
 

Aadlia / Stab. Pond
 

bolaq / Stab. Pond
 

balat / Stab. Pond
 

'harm El Sheilh /Stab. Pond
 

Dahab , Stab. Pond
 

rjeeiha / Stab. Pond
 

laba / Stab. Pond
 

NO1T ES
 

[(a) InClUdeS Costs for UhI of Collection Sistiim. tFumn ,t ti,i. Aitl wwFi 



t -- : 1°, t n t1 mvolt p 

RECURRENT MAINTENANCE COSTS
 
I,,t] p:FOR VILLAGE WASTEWATER TREATMENT PLANTS 

(Monthly/Yearly Summary Sheet)
 

BASIC DATA
 
Nqame oF' Ilut Wastewater Fc y
 
rre t ,npnt 
 Iechnoloqy .................
CzpaG:tv of FAcility (c1'.M/day):.­

(1ionH-opi|ati on: .................
 
F=t,-Al c ) t 0+ tacllit/ includinq

lAnd. d.zi an. and constrtct 

nduviguil Tecurrnt 
1. reatment
 

4 Manntenance
a 

Mairto.,nam:p contrac-tor 

I:ar t s 

kood I1A nt-niadce 

Vehile.- MAintenance 

enerator Maintenance 

Equlpmerit )verhau -

Mod 1 t Ca in1o s 

v..rd MIintenance 

TOTAL 

NOTES 

ion-.... 

cyn of 

Menthly Anurl 033yor PLout Loas r n. 

* 
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RECURRENT OPERATIONS COSTS 
SahlTe: _ FOR VILLAGE WASTEWATER TREATMENT PLANTS 

-I (Monthly/Yearly Suimary Sheet) 

BASIC DATA
 

Name of Pilot Wastewater Facility:.
 
Treatment Technolooqy ............... 
Capacity of Faciltv tcu.M/day):... -
Design Population: ................. 
Total cost of facility including
 
land. design, and construction: ....
 

ad v asa u urrent 
£q Ionornul l O. 

or ranta=At 

Electricaty 

Fuel 

Lhemi cal s 

Luhr acant S 

Telephone
 

Direct Labor rotal
 

Uperat ions contractor
 

S3ltdoie Disposal
 

InsiranAre
 

snpplI o 

Sampl anq/Laboratory
 

* ,mani strat ion
 

$ISectur- ty
 

Clothn iu/tUni forms
 

"[[OTAo- - in 



...... .... .... | 
WASTEWATER TREATMENT PLANT OPERATIONS 

DIRECT LABOR COSTS- REGULAR TIME -

[ BASIC DATA 
Il.,e0 -let W .t.3, Facility: ......... .__retruIechnioqy:................................ucpacltv Ct FaL11ct, uaveraie c,. et ers 'd.y):... 

)sicn popil Jt Ion:.................................. 

Ocupation Title No. Employed Average Monthly Wage X Ti% Total 

.4-ss stuuut Stup- r . t endent.... 

Up,?r4tions bSuper visor 

ShI ft Faeman 

Up-r ,tr I I. _ .. 

H-Ito. Oqpsiptlerator 

rlai n terianc" _ '- p ar visor 

M laittt -rianc(e.tlc ch.antc II 

Mdulntttn'11.1 MeCth1r1 LI I 

L abaor 

b t o r t l ea p -. 
. 

t ,C I st 
. 

MIONTHLY SUBTOTAL ____ 

AINNUJAL SUBTOTAL _ 



___ 

j REECURRENT?--AINTEA,4ACE COSTB 

ILLAE SEAGEPUIPINGFOR STATION(S) 

(F--_____Basic Data1 
Nan of Pilot W2steat,t Fact I~y 

P Uf iILIIIini tato~*...............-
 - - - - _____
I lo ........................ 
 .. ­

Xnlp*ct Id1 I Rgr * t Icu.M/ar):.._____ 

g: i~p''.,mprii nH. Avgun~thly C43 

t~iil fliteri*nce
 

E 1.11 pne,.t Mailiit ttfdtiu
 

f-rts reP Iaccinent 

-____ 

tt-iirten--,e c-tractor (5i 

[Ite"', , tiann.c 

7 j- 7~OTE - - ­



1 I.: op%p
 

RECURRENT OPERATIONS COSTS 

_____ _FOR VILLAGE SEWAGE PUMPING STATION(S) 

BasIc Data 
Name of P-ilot Wastewater Facility:. 
Treatment lechnology ............. 
Capacity of Facllity (cu.M/day):.... 
Desiq Fopulation: ............... 
rotal cost of facility including 
desiqn, land, and construction:.... 

-

JLndvduaI eectrrent 
urat1 oaatlo ns 

Electricity 

Avartg:tonthly y 

Un irnantof 

I 

Fuel 

$ Labor 

Supplies 

1lool s 

Water 

InsuranC e 

STOTAL 

___ .NOTES 

mnpump .:.t .n . -A. Shemt *.,-I h, l.i1 mi. Imor 



TabIe:I VILLAGE SEWAGE PUMP'STATION(S) OPERATION
.. . ..
 _ 4 - - DIRECT LABOR COSTS - RELAR TIME
 

BASIC DATA 

N3rne ,t ItPilot Waste ater Facilitv:. 
type of
[L-pa(" i ty 

p mpirq
o F acil 

station
ity 

............. 
............................ .. .... 

-. . . . . . . 

L _ _ _ _ _ _n__O__...................................... 

Ocupation Title No. Employed Average Monthly Wage X Time Total 

IJp.r at i oni s utperv isor 

-h f t Foreman 

iperator 11 

\pAr tor I ..... 

Atit o. t[-qu p,nel it opetr a tor". . . 

Ma, ot ename0 Sper visor 

Mlaintenarce Mrchanic 11 

MaI rItenanc Mechagi c I 

Laborer 

St orel ee r..r 

[tt uid i -n 

MONTHLY SUBTOTAL _ 

ANNUAL SUBTOTAL 



0 

File: 
maintcs 

t RECURENT OPERATIONS COSTS
 

f3b : .... FOR VILLAGE SEWAGE COLLECTION SYSTEM
 

Bamic Data 

Name of Pilot Waste-ate, Facility:.
 
Ireatment Tectinol oqy................
 
Capaclty of Facility icu.M/day)-...
 
L)es:qn Population: .................
 
total cost CF facility Including

desiqo. land. and construction: ....
 

tInd vtual Locgrr	 t It.Ar PyAaIotlyMl ~rin ~ ~ ~ ~ 11aemAnW oa 

I 	 Labor
 

Fuel for vehicles
 

Supplies
 

Tools
 

TOTAL
 

Spe L ll ection Svstem I abur wur l st,P,-t ,, lt, .f .n tI r ilow: 



VILLA6E WASTEMATER COLLECTION SYSTEM OPERATION 
Tabls DIRECT LABOR COSTS - REGULAR TIME 

BASIC DATAL:ne
ot V1Illac, F lot Wastewater Facility:.......
 
I r t i l t I echnol o v: ............................ 
 .. 
:a.p.c 1t- Of FAcit IVta VrAne CIi. meters/dcjy) :...------­
uesi an 9) pLul at ion: ...............................
 

Ocupation Titl No. EAployed Average Monthly Wage 
 Z Tim. Total
 
Upi'r.at i oi 5S1per Vi 5or _________
 

HUto. Lijuipment Operator
 

ri int enanr e Supt-rvi sr-


Maintenance Mechanic 1I
 

Maa nt ena-i-e Il,chan ic lI- -

L abor er 

storel eoper 

F.ALIOR 10lAL 

[MONTHLY SUBTOTALI
 

SUBTOTAL 

http:Upi'r.at


ANNEX VI 

OUTLINE FOR FINAL EVALUAT19N REPORT FOR THE 
LOCAL DEVELOPMENT II/P PILOT VILLAGE WASTEWATER PROGRAM 
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of the pilot activities ........................................
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3.2 	 Primary treatment ..............................
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3.4 Oxidation ditch 	................................
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J 3.6 "Aqualife" treatment process ...................
 

4. 	/ PROCESS EVALUATION; ........ ...................................
 
(a discussion of the seven implementation
 
steps required for establishing village
 
wastewater facilities)
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(project needs assessment) 

4.2.1 	 Purpose of needs assessment ....................
 
4.2.2 	 Procedure for completing a needs assessment ....
 
4.2.1 Experience/Case 	studies ........................
 

4.3 Step Two - Engineering Study (How to select a consultant). 

4.3.1 	 Purpose of an engineering study ................
 
4.3.2 	 Procedure for 
selecting 	a consultant ...........
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4.4 Step Three - Project Design Review (a 3-step process) ....
 

4.4.1 	 Purpose of project design review 
...............
 
4.4.2 	 Procedure for completing a design review .......
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4.5 Step 	Four -
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4.5.1 Fundamentals of 	project contracting 
............
 
1.5.2 Procedure for contracting a project ............
 
4%r.3 Contracting experience/case studies ............
 
4.5.4 Fundamentals of 	construction supervision 
......
 
4.5.5 	 Procedure for performing construction
 

supervision......................................
 
4.5.6 	 Construction experience/case studies ...........
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4.7 	 Step Five - Operation and Maintenance Considerations
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ANNEX VII 

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



Environmental Engineering
 
Training Programs
 

(1989-1992)
 

Code Course Title Duration Trainers No. of Schedule 

Trainees 
1988-1992 

H01 Inventory course I eck EE6 100 1989-1990 

EE02 
EE03 

Design of sewerage (basic level) 
Design of sewerage (advanced level) 

2 weeks 
2 neeks 

contract 
contract 

100 
100 

1990 
1990 

EE04 
EE05 

Design of wastenater treatment systems (basic level) 
Design of wastewater treatment systems (intermediate 

2 neeks 
2 neeks 

contract 
contract 

100 
100 

1989 
19190 

levell 
EEO6 Design of wastewater treatment systems (advanced level) 2 neeks contract 50 1991 

EE07 

EE08 
Feasibility studies seminars 
Feasibility studies course 

2 days 

2 neeks 
EE6 

EE6 
100 

100 
1989-1990 

1990-1991 

EE09 

EElO 
EElI 

brand four - Construction of wastenater projects 
Construction supervision of on projects (basic level)
Construction management (advanced course) 

3 days 

2 neeks 
2 seeks 

Kawata 

EE6 
contract 

20 

100 
100 

1989 

1989-1990 
1990-1991 

EEl2 
E13 
E[14 
EEl6 
EEl7 

O1 of senerage systems (basic coursel 
OLM of sewerage systems (advanced course) 
O&N of n treatment plants (basic course) 
Lab. Jesting 
Special topics course series 

2 neeks 
2 neeks 
2 neeks 
2 weeks 

According to 

[E6 
EE6 
EE5 

contract 
contract 

300 
300 
300 

20 
50 

1989-1992 
1909-1992 
1989-1992 
1990-1992 
to be planned 



VILLAGE WASTEWATER"PROJECT TYPES
 

(Projections 1984 - 1992)
 

CuMeulative numbers) 

1994
Project Type No. of No. of Approx. No. of 
19a 1989 Extra Work (1989-19921 1992No. of Appro.. No. of NO. Of Approx. No. of No. of 
 Approx. No. of No. of Approx.
Projects Gov'ts Allot. Projects bov'ts Alloc. Projects Gov'ts Allot. 
 Projects Gov'ts Allot. Projects Gov'ts Allot.
 

LE 
 LE 
 LE 
 LE
I0001 I000) 
LE 


(0001 (0001 
 (0001
 

1. Studies: 

1.1 w"projects 
1.2 ground water lowering 

projects
1.3 ww sector studies 

10 
2 

-

to 
2 

-

250 
50 

-

20 
5 

I 

10 
3 

I 

500 
125 

s0 

(30 
(15 

(9 

15 
5 

9 

1,000) 
600) 

7201 

50 
20 

10 

15 
9 

10 

1,550 
400 

900 

2. Conveyance: 

... ..-qe seweraqe system 
2.2 village ground water 

collection system
2.3 village-to-city 

connected system 

14 
20 

-

I 
3 

2,000 
4,000 

21 
25 

I 

4 
5 

! 

5,000 
5,000 

500 

23 
25 

3 

5 
5 

I 

5,500 
5,000 

1,500 

3. Treatment: 

3.1 primary treatment 

3.2 stabilization ponds 
3.3 Aerated lagoons 
3.4 Aqualife system 
3.5 Oxidation ditches 
3.6 Extended aeration 
3.7 Other methods 

-I 

-I 

-I 
-

-

-

-

-

-

-

-

-
-
-

-

5 
3 
I 

-

I 
I 
I 
2 
I 
I 

200 

250 

300 
2,500 

3,000 

600 

I 
3 
I 
5 

4 
I 

I 
2 
I 
2 

I 
I 

200 

750 

300 
2,500 

3,500 

600 

25 10 14,000 40 10 20,000 

4. Coie.nal .epg. .gPlant: - - - - I I 00 (9 5 209) 10 5 1,000 
5. Health -aareness Programs: - - - 3 I - (47 I5 500) 50 IS 500 

- --5-500)---------------------­



PROJECTION OF TRAINING NEEDS 

(1988 - 1992) 

Engineers Technicians 

Governorate 
Design/Construction 

Engineers 
011 

Engineers 
Pumping 
Stations 

Treatment 
Plants 

1988 19921 1988 19921 1988 1992 

Damietta 5 1 10 

enufiya 4 3 12 

Sharqiya 3 -

Daqahliya 10 4 30 

Galubiya 4 -

Beheira 4 -

Kafr El Sheikh 3 -

6harbiya 4 -

Giza 4 -

Ismailia 2 -

Beni Suef 2 -

Hlnya 2 -

Fayous 2 -

S.Sinai 2 -

New Valley 2 

Total 53 100 8 40 52 400 


