4.6.3

(n

Financial Position of Sewerage Sector

Changes in National Budget for Sewerage Sector

puring the period 1960-80, annual budget allocation for inveskment in
public utilities sector failed to exceed LE 60 mill. per annum., For
this reason the first Five-Year Plan gave attention to this sector,
providing about 8.2% of the total national investment. . buring this
period LE 2,894 ﬁill. was spent on water supply and sewerage projects.
Of this amount, LE 1,520 mill., went into wastewater investment while
LE 1,091 mill, was used for potable water projects and remaining
LE 283 mill. was spent on other utilities. As a result, annual
investment in public utilities significantly = jumped £from about
LE 60 mill. to "nearly LE 522 mill. (excluding other utilities) in
pursuance of the strategy outlined in the First Plan. In the second
Five-Year Plan, to further reinforce public services in this sector, a
total budget of LE 3,731 mill. is allocated with shafe of
LE 2,296 mill. for wastewater projects and LE 1,435 mill. for watet
supply projects. For the year 1987/88, annual investment will amount
to LE 385 mill. for wastewater projects and LE 297 mill. for waler
supply projects. This implies that annual volume of investment in
public utilities will increase to LE 682 mill, for 1987/88 and around
LE 763 mill. onward. As a result, average growth rate in this sector
appears to be 9.4% per annum during'1977—1991. The changes in national
budget Ffor water supply and sewerage sector for 1981/82 - 1991/92 is

shown in Figure 4.3
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Budget and Expenditures for Sewerage Sector in Shargiya

Because of inadeguate accounting information available for the sewerage
sector in the Governorate, reliable financial statements showing past
and present trends are not available. Nevertheless, with the limited
infermation available, the performance of the existing entity is

overviewed in terms of expenditures and revenues.

In the last three fiscal years, the Shardiya governorate allocated a
annual budget of LE 700,000 in 1984/85, LE 700,000 in 1985/86 and
LE 500,000 1986/87 for Ehe Markaz sewerage system development. It has
remained at rather minimum level in the sense of investment volume and
was further curtailed in 19%86/87 in spite of “acute needs of
improvement. The céﬁtral Government, on the other hand, has been
implementing through NOPWASD”a new treatment plant at Zagaéig with the
pbudget of about TE 3.5 million from 1985. In this project the
Governorate has no involvement at all and it will be continued to be
supervised by NOPWASD till its completion., ~Under the new five-Year
flan, the amount of LE 8.0 mill. is allocated to this Zagazgig treatment
plant for its second phase. The detailed breakdown of the

Governorate's expenditures by Markaz is shown below:

Table 4.10 Expenditures for Sewerage System by Markaz

(Unit: LE)

Markaz 1984/85  1985/86  1986/87
1. Zagazig 150,000 150,000 90,000
2. Minyet El Qamh 45,000 45,000 35,000
3. Faqus 45,000 45,000 35,000
4. Bilbeis 45,000 45,000 35,000
5. Huseiniya 25,000 25,000 25,000
6.  Abu Hammad 25,000 25,000 25,000
7. Kafr Sadqr 25,000 25,000 25,000
8. Diarb Nigm = 25,000 25,000 25,000
9.  Abu Kebir 45,000 45,000 25,000
10. . Hihya @ . _ 25,000 25,000. 25,000
11. Mashtul El Soak 20,000 20,000 20,000
12. Ibrahimiya 20,000 - 20,000 20,000
13.  Qenayat 5,000 5,000 15,000
Drainage Maintenance®* 200,000 200,000 200,000

Total 700,000 700,000 500,000

% Expenditure for.drainage canal maintenance carried out by Irrigation

Department.

Source: Dept. of Finance, Shargiyva Governorate

4—39_



(3)

Revenues for Sewerage Sector in Shargiya

The revenues of the sector is basically derived from tariff receipts on
sewerage service operation. The Government introduced -a suréharge
system in July 1985, based on potable water consumption as 10% of the
water supply charges. The present btariff structure for water supply

has been modified recently as folldws;

Previous Rate Present Rate (1985 onward)

bomestic/Public 2.5pts/m3 5.Opts/m3
/Government

/Religious Use

Industrial Use ‘ 5.0pts/m3 lO,Opts/m3

It indicates, as shown above, that water tariff was substantially
réised by 100%. The «<ollection of the sewerage surcharges are
currently underway in urban areas alone throughout the Governorate.
For the fiscal years 1984/85-1986/87, the revenues of the water supply

charges including 10% of sewerage charges is shown in the Table 4.11.

Table 4,11 Revenue of Water Supply and Sewerage Charges, 1983/84-1985/86

_ _ (Unit: LE)
1983/84 _ 1984/85 1985/86
Water Water Water

Supply Sewerage Supply Sewerage Supply Sewerage
zagazig 288,592 (26,236) 341,112 (31,010) 228,847 (20,804)
Faqus 55,292 (5,027) 77,488  (7,044) 86,582 (7,871)
Bilbeis 61,124 (5,557) 125,861 (11,442) 105,971  (9,634)
Kafr Saqr 16,786 (1,526) 24,010 (2,183) 38,088  (3,463)
Huseiniya 3,793 {345) 6,195 (563) 7,089 (644)
Abu Hammad 16,126 {1,466) 28,238  (2,567) 24,882 (2,262)
Minyet E1l Qamh 70,690 (6,426) 139,283 (12,662) 160,766 (14,615)
Mashtul El Soak 20,019 (1,820) 35,0631  (3,185) 47,342 {4,304)
Abu.Kebir 24,103 (2,191) 43,064  (3,915) 52,774  {4,798)
Hihya 12,478 (1,139) 22,548  (2,050) 22,335 (2,030}
piarb Nigm 39,659 {3,606) 59,955 (5,450) 69,471  (6,316)
Ibrahimiya 5,856 (532) 8,625 {784) . 8,586 (781)
Qenayat nea. (n.a.) n.a. (n.a.) nea. (n.a.)
Governorate Office 298,271 (27,116)  n.a. (n.a.} 631,589 (57,417)
Total 912,789 (82,981) 911,410 (82,855) 1,484,325 (134,939)

Note: () is estimated sewerége revenues.
{Source: Dept. of Finance, Shargiya Governorate)
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In addition to the sewerage charges, the Governorate levies connection
or installation fees to households to connect to the existing main
sewer pipelines. ‘The connection charges, however, vary between Markaz,
from LE 5.0 per installation to LE 50.0 per installation. Moreover,
for those households which have no access Lo pipeline connection, a
vacuum car collection Sysﬁem is currently préctised in Shargiva. The

capacities of vacuum cars/tracks operated by MWarkaz are 2m3, 3m3,

Sm3 and 7m3 which are rented periodically upon regquest from
consumers. The rental fees -per transfer range between LE 1.0 and
LE 3.0; The wvacuum car c¢ollection system has also been applied to some
rural areas outside the urban centers, The revenues of connection
charges and vacuum car rental Ffees are included in the above
Governorate revenues. In Table 4.12 below, Ehe.present installation

charges and vacuum car collection charges are illustrated.

Table 4.12 Vacuum Car Collection System in Sharqiya Governorate

‘s © Sewerage Connection
No. of Vacuum Capacities Rental Fees d

narkas cars (m3) (LE/car) ?Egﬁginnectioni

Bilbeis 5 3, 5, 6, 8 5.00 5.00
Minyet El1 Qamh 5 5 1.75 5.00
Zagazid 20 3, 4, 5 1.00 5.00
Faqus 23 3, 7 1.00 50,00
Abu Kebir 4 5, 7 1.00 15

Diarb Nigm 2 2, 17 3.00 N.A.
Ibrahimiya 2 4 1.00 15

Hihya 5 2, 5 1.00 17.00
Husefniya 4 4, 6, 7, 8 1.50 15

Qenayat City 3 N.A. N.A. 8.00
Mashtul El Saok . 3 3 1.00-1,50 6.00
Kafr Sadqr 2 5 ©1.00 25.00
Abu Hémmad 5 3, 4, 5 1.70 6.00
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Financial Position of Sewerage Sector in Shargiva

During the period reviewed, income - from sewerage operations was
LE 135,000 in 1986/87 which is ébout one fourth of operating expenées
(LE 500,000) and it should be noted that this operating outlay does not
include manpower <costs For the Governoraﬁe and Markaz offices'
technical personnel. According to the field survey, it is estimated
that around LE 692,000 was spent on salaries and wages in 1986/87 for
sewerage operation services in Shargiva. It is, therefore, evident
that the existing entity consistently sustained overall deficits and
inadequate pricing policy, in turn, indicates inadequate maintenance
and replacement of existing facilities resulting in poor operation. 1In
fact, it was cited during field survey that the current budget has been
insufficient to cover the costs of operation and maintenance and more
seriously, insufficient to cater for capital expenditures Ffor new
pipeline networks and rehabilitation of present pumping stations. A
need  for the Governorate to recover financial viability and a . sound
financial position will, therefore, necessiate a graduwal increase in
average tariff level, Nevertheless, one should note that such a
measure alone will not suffice if satisfackory services would not be
available to most customers and incremental costs to be chargéd would

not be affordable to them.,

Pricing Policy for Sewerage Sector

The pricing policy for water supply and sewerage services, as is
discussed is of proféund importance in securing a sound and viable
financial position of thé execuﬁing institutions in Egypt.
Nevertheless, most of the related oréanizations at present have
suffered from inadequate levels of cost recovery. The insufficient
internal cash genefation has prevented the water and sewerage enfities
from maintaining, rehabilitating and expanding exisking system to meet
the - demands of Egypt's increasing popglation. Dﬁe to low pricing
policy, they faced difficult financial status énd heavy burden_ of
operation and maintenance «costs such as labor, spare-parts and

equipment, and new capital investmen;.



Therefore, in order to alleviate inadequacy in the financial resocurces
of the sanitation and .seweragé sector, the Government established a
steering commitbee comprising representatives from various ministries
and agencies concerned and recently, the Ministry of Housing has
submitted to the committee, a policy proposal to ascertain the economic
balance of water supply and sanitary drainage organizations. The
proposal mentioned here 1is envisaged to carry out the following

recommendations;

1) To categorize the governorates by;
a, large cities such as Cairo, Alexandria
b. remotely 1ocatéd governorates

Cc. governorates dependihg on groundwater for less than 25% for its
water supply source

d. governorate depending on groundwater for 25-50% for its water
source

e, governorate'depending on groundwater for 50-75%
f. governcrate depending on dgroundwater for more than 75%

2) t0 gradually raise tariff level by categorized governorates to
appropriately meet the necessary cost requirements for operation
and maintenance by the year of 1991 and te fully meet requirements
for capital costs onward.

3) to apply prodressive priciﬁg system

4) i. to .review a measurement method for water consumption,
- measurement equipment used and on-going fee collection system

ii. to strive to improve the present water supply and sewerade
service, and

.1iii. to publicize and obtain public understanding on appropriate
water use and gradual changes of tariff structure.

Financing Plan of Long-Range Development for Sewerage Sector in Sharqiya

Financial Resource for Long-~Range Development

In order to implement the prop05ed_1ongwrahge‘development plans for the
sewerage sector in Shargiya the total project cost, net of duties and
taxes, is estimated at LE 446.2 million, including a foreign exchange

cost of LE 76.5 million. Base costs reflect 1987 prices.
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This investment plan is aimed at providing a new and extensive gsewverage
network throughout turban areas of the Governorate and enabling the
inhabilkants to improve their sanitary and environmental conditions in

the long-term perspective by the year 2005,

In view of such large sum of investment, the implemenfation schedule
should be desinged to be undertaken in' rhases, based on available
financial resources and preojecticns. The staged development for the
sewerage sector should also comply with pkiority ratings among Marakaz,
in accordance with the due evaluation of needs and the urgency of their
social and environmental situation as shown in the Figure 4,1.

In this context, financial projections are necess;ry and it is proposed
that the total fund requirements would be met from the following
sources, assuming necessary arrangements are to be made by the Shargiya

Governotrake,

a. local currency portion:

The necessary local currency costs of the project would be provided
by the central government in the form of equity, subsidy or public
investment in the national budget. As the EREgyptian government
places a high priority on satisfying the basic needs of its
citizens,' it will be important, at least, to finance the local
portion of the prqject expenées. From the nature of the project
i.e. public utilities, it would be difficult to expect the private

sector to be involved in financing.

b, foreign currency portion:

On the other hand, foreign exchange portion of the project would be
regquired to seek long-term loans at concessionary terms or grahﬁ for
some portion from foreign éountries or international organizations.
Taking into account the present financial position of the Shargiya
Governorate, the debt service répayment_for this foreign borrowing
would be made by the ‘central gdvernment until local fund will be

sufficiently generated.
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¢. working capital:

The necessary operation and maintenance costs would be expected to
be covered by the Shardiya Governorate in the form of internal cash
generation through tariff revenue. It is anticipated, however, that
the central government would finance necessary working capital at
the initial stage of development until the Governorate's ability to
earn the revenues is strengthened by the gradual increase in taviff

angd sufficient funds are internally generated.

To ensure the proposed financial projections of the project,

detailed financial analysis has been made.

National Budgelary Perspective

The national ‘budget for the sewerage sector has been rapidly
increasing. This is a due reflection of the government's high priority
placed on the development of sewerage sector. Dburing 1977-1981/82, out
of LE 18,200 million, the public wutilities sector received about
LE 1,135 million which was 6.2% of the total budget; and Ssewerage
sector alone received about LE 570 million. During the First Five-Year
plan (1982/83-1986/87), investment allocated to the public utilities
amotinted to LE 2,894 million, representing 8.0% of the tétal public
investment and LE 1,520 million went Iinko sewerage sector. For this
new Five-Year Plan, the total buaget for public utilities is estimated
at LE 4,017 million which is 8.7% of the total public investment and

LE 2,296 million is planned to be used for sewerage sector.

it is indicated, as a result, that an annual average budget for public
utilities sector has grown from LE 227 million in the 11970s  to
LE 803 ﬁillion in 1991/92 and concurrently, an annual average budget
for the sewerage sector alone has increased drastically from
LE 90 million to LE 460 million during _the same period. This would
suggest that public utilities investﬁent has increased at a growth rate
of 9.4% per annum thle sewerage séctor investment has grown akb a rate

of 12% per annum in the last fifteen years.
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Table 4.13 Chandges in National Budget for Sewerage Sector

{In million LE.at current prices)

National Budget Public Utilities Sewerage Sector Sharglya
Portion
1977-1981/82% 18,200 1,135 460 N.A.
' (6.2%) (90/year)
1982/83-1984/87*%* 36,400 2,894 1,520 7.0
(8.0%)} (300/vear)
1987/88-1991/92% © 46,500 4,017 2,296 21.5
{8.7%) (460/year)

(3)

Source: Ministry of Planning

Note : * esgtimated figures
#% actual fiqures

Therefore, if this trend of growth in public investment in the sewerage
sector is sustained, the capital costs of the project, particularly-
local currency portion {at maximum LE 26 million per annum), would be
available from -the national budget, presuming that the central
government would give a special priority to the Sharqiya Governorate

for its budgetary allocation.

Cost Recovery Mechanism

In spite of the long history of a éewerage service in Shargivya, the
present méchanism is not efficieﬁtly set up for the recovery of
operation and maintenance, and capital costs. Accordingly, there is a
need to establish an appropriate mechanism for the recovery of costs,
as well as a tariff structure, and billing, collection and control

procedures.

Here, a number of alternative taxes and user charges can be Considered,
each having advantages and disadvantages. The main alternatives which

could be dealt with will include the following:



Qe

A Surcharge on Water Bill;

As ah indirect user charge, this would normally be easy to
implement, and if tied to a proper tariff structure it would meet
ecohomic efficiency and equity criteria. 'In effect, it would be
appropriate if the majority of customers who benefit from the
sewerage service, are also customers of the water supply utility.
This is the case with Shargiya, as many customers obtaih water from
public utility services. It is conceived, therefore, that as the
Governorate will exkend its area of operations and more uniformly
serves through direct connections, the surcharge on water bills, as
being currently practiced, would be a viable option for the time

being.

Property Taxation:

It could be used as a method of revenue-earning to cover increasing

operation, maintenance and capital costs. Baypt, however, has uno

national property tax of this sort specifically for sewerage

services revenue source. The local governmeht, even if this is an
appropriate method, have Iittle control over the magnikude and
incidence of this kind of tax. And one of the disadvantages of this
system would he that_if it is imposed nationwide, it would have the
effect of having the population in unsevered areas subsidize the
people in the sewered areas. This is the case with Shargiya, as the
majority of population reside in rural areas where sewerage services
is still at initial stage. Therefore, this syétem would need

further considerations on its equity criteria and practicablility.
A Direct User Charge:;

This would alsc appear an appropriate mechanism fér the costs
recovery. The tariff could be based on i) the estimated number of
users- per connecticn, which would distribute cost in accordance to
poténtial benefits, .ii) the type of effluent, e.g., household or
industrial, which would put loading on tariff in accordance with the
dedree of treatment required, and iii) customer categories, which
through cross—subsidization wbuld distfibute cost in relation to
each customer categories' ability to pay, differentiating among

residential, commercial and industrial customers. This method,
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however, requires substantial number of personnel who need to make
separate billings and collection from water services. Acéordingly,
as the present surcharge system in Sharqgiya alreadf includes tariff
differentials among customer categories, it would be more

appropriate in the meantime to continue to apply this system.

Projection for Sewerage Service Revenue

Sufficient revenue for sewerage services is esSenﬁial té meet-financial
requirements of currenE outlay for operation and maintenance
activities. It 1is expected that significant increases in sewerage
tariff would be made to generate sufficient incomes and to sustain a
long~term investment'program for the Shargqiya Governorate. . Yet, it is
the responsibility of the central dgovernment to revise the tariff
level. it is proposed for the central governiment to raise the tariff
rate in order to strengthén financial capability of the Shargiya and to
reduce 1its increasing financial burden of 'subsidy in the sewerage

sector.

Under the present tariff rate, a financial revenue for sewerage service
has been projected at current prices for the period 1991/92-2005/06 as

shown below.,

Then, the ©projected difference between the revenues and O&M
expenditures for the same period is also computed to show a Ffuture

financial gap and its cumulative total of deficikts by the year 2005,

As- the table suggests, the financial gap between Ehe revenues and
expendiktures will increase 6ver the period and prospective financial
deficits will amount to ©LE 0.7 million in. 2005/2506 when the
expenditures will become 1.3 times larger than the revenues for the
sewerage operation. As a result, a cumulative total of deficits in.the

fiscal year 2005/06 will reach at as much as LE 0.7 million.

Therefore, unless there .is substantial - increases in sewerage tariff
charges, necessary fund for overation and maintenance'coéts woﬁld_not
be internally available. The"progressive increases in tariff level
will be imperative to encourage internal fund raisihgs so that

independent viable operation of sewerage services would be ensured.
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4.7 Fconomic Analysis

in the evolution of successive five-year development plans, the Government of
Egypt gave priority to the public utilities sector, leading to the increase in
production and distribution of potable water as well as substantial
improvement in sanitation and sewerage system. These development priorities
should be seen against the unsatisfactory sanitary conditions still prevélent
in Egypt, as evidenced by high infant mortality rates énd a very high
incidence of water—born diseases including cholera, typhoid fever, amoebic

dysentery and intéstinal diseases.

The proposed Shargiya Sewerage Master Plan would be the first comprehensive
step in the development of sewerage and sanitation system in Shargiya, and
would complement earlier Water Supply Master Plan and on-going Sewerage
development projects e.d. new Zagazig treatment plant project, in urban and
rural regions in- the Governorate. The Plan would improve environmental
conditions and public health in the project area. It woluld benefit to varying
degrees about 409,000 people in 1986 and 1,200,000 in 200%5. The Plan would
also contribute to institutional development and formulation of appropriate
financial policies - and practices to achieve financial viability of the

sewerage service.
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The

economic and social benefits accruing from a sewage collection and

disposal system and other sanitary improvements in the proposed project could

be summarized as follows:

it will considerably increase the urban populatioh served by sewer
connections from ﬁresent'number of 4b9,000 to 535,000 in 1995 and to
1,200,000 in 2005, 1t will thereby increase the ratio of served
population from 57.5% ko 58.5% and 100.0% respectively.

it will reduce water-born diseases as well as the health hazard caused
by inadequate sanitary sewerage services and prevent an increase in

number of people suffering from these diseases.

it will significantly improve the quality of uhderground water which is
preséntly tapped from shallow-wells and is highly contaminated .by'
‘domeétic wastewater infiltration,. It will therefore greatly increase
efficient use of underground water which, otherwise, would have to be

stopped due to serious pollution.

it- will also contribute to improving water quality of canals i.e.
irrigatidn canals and drainage canal which would, directly or indirectly
enhance agricultural productivity and its utilization as a potable water

source.,

in addition to the above social and environmental impact of the project,
it will contribute to consolidating the financial position of executing
entity in terms of its pricing policy, financial management, internal
fund genetatibn and above all, viable operatibn and maintenance

practices.

from the institutional point of view, it will strengthen organizational

structure, staff training and efficient administrative procedures.



The economic evaluation of these socio-economic factors is impbrtant to
justify the viability of the project. However, adequate quantification of
such factors mentioned above is extremely difficult, The reduction in the
incidence of water-borne infectiqus'diseases,'of infant mortality and of the
pollution of waters for agricultural uses, and the improvements in the general
aesthetic conditions and in the quality of life, and enhancement of potential

economic activities are all difficult to guantify satisfactorily.

in theory, the.economic analysis of the project would rest -in a comparison of
the economic benefits with the costs in terms of their present values applying
the appropriate discount rates. The benefits, for instance, would include the
medical and hospitalization costs atkributable to watérnborne infection and
inadequate hygiene which would be saved as a result of the project as well as
consequential gains in productive man-days thereby secured. Gthers would be

intangible benefits accrued from better sanitary and sewerage conditions,

However, health and disease do not respond Lo water and sanitation
interventions alone. Nutrition, respiratory infeckions, local customs
concerning . disease treatment, and local health care are eglally important.
Many other factors outéide the scope of the project:also impinge on health
improvement, notably domestic hygiene. Unfortunately, statistical data and
infbrmation to support definition of project scope and calculatioh in_monetary

terms are hardly available.

To use the sewerage tariff would be one of alternative methods. Yet, the
prices the éonsumers pay for'their sewerage services cannot satisfactorily be
employed as a surrogate for the henefits they receive, since the present level
of the tariff does not represent the economic cost of the services. In fact,
it is tentatively estimated that the current tariff level is lower than the
econonic cost. Accordingly, if it is used as a level of willingness to pay it
would produce a negabtive rate of réturn and so merely confirm that it will

need to be substantially increased in real terms.
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CHAPTER FIVE

FIRST PHASE PROGRAM (UP TO 1995)

5.1 Scope of the Firskt Phase Program

As described in Chapter Four, four cities, nawely, Zagazig, Faqus, Bilbeis and
Minyet El Qamh were evaluated as priority cities for the implemenktation of the
seWerage project by the year 1995, Of the four cities, with the exception of
Bilbeis, all were listed under the New Five Year Plan (1987/88 - 1992/93), and
construction of the sewade treatment plants was already given budgetary
allocations. A feasibility study for the four cities selected for the first
phase prog;am'was conducted according to the Scope of Work for the project
described in Section 1.3.3 of the current report. Study items include the

‘following.

Ground survey

~ Water and wastewater quality survey

- Topographic survey of the site for the proposed facilities

Facility planning

~ Design criteria

- Examination of alternatives

- New sewerage facilities

- Rehabilitation of existing facilities

—~ Preliminary engineering design

- Cost estimation

- Procurement planning of construction materials and estimation of manpower

reguirements

Institutional and organigational planning

~ Appropriate institution form
-~ Organization of the institutions

- User charge system

Project evaluation

- Fipancial evaluation {(least cost analysis)
- Economic evaluation

~ Environmental and social evaluation



Implementation prodgram

- Implementation scheddle

- Disbursement schedule
Some of the above mentioned items are studied under the long term program and
were described in the previous chapters. The remaining are presented in this

Chapter.

5.2 Alternative Study for the Four Cities

5.2.1 Introduction

Alternative studies of the sewerage facilities for the four cities were
carried out in order to work out the most appropriate sewerage system ffom a
technical point of wview. A few alternative sewerage svstems were developed
for each of the four cities, and construction and operation and maintenance
costs were estimated based on the outline design of the each alternative. The

following assumptions were made to develop and evaluate the alternatives.
{1} The entire sewerage systems to cope with 2005 flows were considered.

{2) Construction costs for the branch and lateral sewers were excluded in
the cost comparison, since these costs were considered to be almost the
same in all cases. Construction wcost of treatment plant is also
excluded from the cost comparison for the same reason, Therefore,
trunk sewers and pumping stations were the focus of the alternative

study.

(3) Existing sewerage facilities, such as trunk sewers and pumping stations
should be utilized as much as possible so as to minimize the total

costs,

(4) Any. facility which is considered to be similar in configquration and

capacity in all cases is excluded from the comparison.

5.2.2 Zagagzig

Sewerage service area in %agazig in 2005 is 2,726 ha in total. The whole area
is divided into 8 sewerage zones, considering the existing service areas and
topographic conditions, as illustrated in Figure 5.1. The areas of each zone

are as follows:



Zone No. Area (ha) Served or unserved

1 220.,0 served
2 388.7 unserved
3 334.8 © unserved
4 497.4 unserved.
5 325.0 served, partly unserved
6. 383.6 served, partly unserved
7 444.8 unserved
8 135.7 unserved
Total 2,726 served area 794 ha

unserved area 1,932 ha

As mentioned in Section 2.10 of the report, a new sewage treatment plant is
under construction by NOPWASD for %agazig city. Therefore, no alternative
locations are considered for the treatment plant. The'present service area is
comparatively large, and the existing trunk sewers, force mains and pumping
stations in the service area are to be used .as they are until and beyond
2005. As illustrated in Figure 5.1, the existing service area 1is Ibcated in
the central part of the city, and divides the new service area into two parts,
i.e. east and west parks. Therefore, alternative sewerage systems for the new
arecas are considered separately for the two parts. There are two zones in the
eést part, %Zones 2 and 3, and three zZones in the west part, Zones 4, 7 and 8.
Thus, for Zagazig, alternatives are developed how to facilitate the trunk main
systems to transport the sewages from these five Zones. Topographical
features in Zagazig, where the Muweis Canal divides the urban area into two
parts, are to bhe taken into account in the.west part. Crossing of the Muweis
Canal should be avoided as much as possible, since these crossings by siphon
or force main would require special conskruction methods; which will obviously
result in higher construction cost. Based on. the above mentioned
considerations, Etwo alternatives in the east part and three alternatives in
the west part are developed for the study. These are illustrated on Figures

5.2 to 5.6, and brief descriptions of each alternative are as follows.
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Figure 5.1 General Plan of Sewerage System in Zagazig
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Alternative-1

{Bast Part)

Alternative-2
{(East Part}

Alternative-3

(West Part)

Alternative-4

{West Part)

This_alternative provides a new pumping station in Zone 2 in
addition to that in %one 3. From that pumping station, sewage
is sent to the treatment plant by Force mains. One of the
advéntagés of this alternative compared ko the alternative-2
below is that construction of the force main will be less

expénsive than the construction cost of gravity sewers.,

Instead of the pumping station in Zone 2 and force main from
there onwards, graéity trunk sewers from Zone 2 is considered
in this alternative. One of the advantages of this
alternative is that the existing small pumping stations along
the route of the gravity sewers can be eliminated, resulting
in ecase of maintenance and léSser opération cost., However,
there are some disadvantages. One of them 1is the .higher
initial construction «cost for the gravity sewers which

accomodate flows from both Zones 2 and 3.

This alternative was firstly developed for the long term

" program. Sewage from Zones 7 and 8 are separately collected

by different btrunk sewers and pumped to the new pumping
station which is to be conStructed in Zone 4. Force mains
cross the Muweis Canal at two peoinks. One of the advantages
of this alternative is that construction of the sewerage

facilities in %ones 4, 7 and 8 can be implemented

independently.

Two force mains from Zones 7 and 8 are combined before

crossing the Muweis Canal. The advantage of this alternative
over altefnative—3 is that crossing of the Muweis Canal is
mihimized to one, and that the gravity trunk sewers which
start from Zone 4 are smaller in diameters than those in
alternative-3. on the other hand, the diameter of the force
main which cross the Muweis <Canal is larger than that of

alternative-3, and therefore reguire higher construction costs.



Altetnative-5 This alternative was developed to utilize the capacikty of the
(West Part) existing main pumping station to the maximum extenk. Two
gravity trunk sewers from the new pumping stations in Zones 7
and 8 are combined before the Muweis Canal, which then crosses
the Canal by siphon. A new siphon is to be construcﬁed near
the existing one, because the latter is insufficient to
transport sewage from Zones 7 and 8 together with that from
Zone 6. The advantage of this alternative, in addition to
utilization of the existiﬁg pumping station, 1is that the
construction costs of the branch and_ lateral sewers are

somewhat less expensive because some of them can be connected

directly to gravity trunk sewers.
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Figure 5.2 Alternative-l For %agagig (East Part)
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5.2.3 Faqus

Total éeweragé service area of Faqus city in 2005 is 515 ha, outline of which
is shown on Figure 5.7. The present service area totals 99.5 ha, but branch
and lateral sewers in the area shall be completely replaced by the year 2005,
This was regquested by a Markaz engineer. The need for the replacement is
because all the sewer pipes were originally installed for 'the groundwater
lowering'system and depths and gradients of these pipes are totaliy inadequate
for the sewerage system, - Therefore, all the service areas are considered as
new service area. As depicted in the Figure, service area is divided inkto two
parts, northern and southern parts, by the Fagqus Canal and railway both
running in the east-west direction, parallel to each other. Ground elevation
around the Fagus station'and'surrounding commercial area is higher than the
rest of the area by approximately 2 m. There is 'a depression area near the
railway in the northern portion of the area. In addition to these
topographical features of the area, there are no drains in the vicinity of the
“urban area which has sufficient capacity to accommodate wastewater discharge
from the city.. Treated effluent should be discharged to the Bahr El Bakar
Drain, which flows in the north-south direction about 2.5 km distance from the
city. Therefore, possible locations of the treatment plant are limited to
points where roads from the city cross the Drain. There 1is an existing

pumping station in the area, which should be used as long as possible.

"~ 7aking the above mentioned considerations into account, the following three

alternative sewerage systems were developed for comparison.

Alternative-l All sewage Eroﬁ the area is sent to the new pumping station in
‘the northern part, and then sent to the treatment plant by a
force main. This system was originally considered for the
long term program. Since all trunk sewers inside the area are
designed as gravity sewers, it is considered most advantageous
for the provision of the branch and laterals, since they can

‘he connected to the gravity trunk sewers easily.



Alternative-2 This alternative deals with the sewage in the two parts of the
area separately. The new pumping station in the northern part
serves the northern portion only, and sewage-  produced in
southern portion of the area is pumped by a new pumping
station and separately sent to the treatment plant. Although
total length of force main is longer than in the previous
alternative~1l, independent .implementation ‘of the sewerage
system 1in the two parts of the area is considered to be an
advantage of this alternative. Gfévity trunk sewers inside

the area are the same as for alternative-i.

Alternative-3 Instead of a gravity sewer which starts from near the railway,
an additional new pumping station in the_depreésed'afea and
force main pipes to the new pumping station in the northern
part are considefed in this alternative. All sewage produced
-in and around the depressed area is sent to the new ?umping

station in the north part.

Locations of the sewerage facilities for each of the above three alternative

systems are illustrated on Figures 5.8 to 5.10,

Bahr EI S\

Bakar Draiy
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. A ~—————. ! Railway
*\\# //k* S5TP . Sewage Treatment
¥ ' Plant '

¢ Pumping Station
(03] . Existing Pumping
Station

Figure 5.7 General Plan of Sewerage System in Fagus
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5.2.4 Bilbeis

" Sewerage service area for Bilbels city was agreed on with the Markagz engineer
to be.667 ha, main features of which are illustrated on Figure 5.,11. Up to
the year 2005, the urban area will grow rapidly and extend beyond the preseht
administrative boundaries of the c¢ity. The service area is divided into two
.parts by the Ismailiya Canal which is one of the major canals in the region.
There are three pumping stations presently in operation, and one is under
conétruction. Considering the topographic features and service areas of the
existing puméing stations, the service area is divided into 9 zones, which are

shown on Figure 5.11., The areas of each zone are as Follows:

%Zone No. Area (ha) Served or unserved

1 210.5 unsefved

2 40.5 unserved

3 79.1 served

4 97.0 _: served, partly unserved
5 41.6 ' ﬁnserved

6 28.5 ‘served, partly unserved
7 55.9 sefved, prarktly unserved
8 48,3 unserved

9 65.6 unserved

Total 667 .served area 227 ha

unserved area 440 ha

Sewagé flows collected from the present service areas are pumped by one of the
.existing pumping stations and discharged to the Bilbeis Drain (upskream of
Bahr El1 Bakar Draih) without treatment. A few sewers also discharge the raw
sewage directly to the Drain _by gravity. Since discharge to canals, even
after secondary Ereatmeﬁt, is strictly ptbhibited, a possible receiving water
course for the wastewater is the Béhr El Bakaf Drain., Therefore, sewage
produced in Zone ‘1 1oéaﬁed to the south of Ismailifé Canal should be sent to
the northern part for treatment and.disposal to the Bahr Bl Bakar Drain. Most
suitable location of the treatment plant is considered near the discharge

point of the exiséing pumping stations to the Drain.
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In consideration of the above, the following three alternatives were developed

for comparison.

Alternative-1

Alternative-2

Alternative-3

A new pumping station will pump the sewage from Zone 1, which
is located on the right bank of the Ismailiya Canal, to cross
the Canal and transport it to the treatment plant. Another
new pumpin§ station will be provided in Zone 2, and a force
main line starting from there will collect pumped sewage from
the existing pumping stations located along the line to the
treatment plant. Small pumping stations are necessary for
Zones 5, 8, and 9 to pump sewage to the force main line

because of the topogfaphy.

A new pumpiné station in Zone 1 in alﬁernativé-l is shifted
downstream along the Ismailiya Canal, and the Force main which
startg from theré connects to the main line. There 1is only
one force main line colleckting sewage from all the zones. The_

rest of the sewarage system is the same as in alternative-1.

Arrangement of the trunk sewers is the same as in
alternative~2, however, the main line is designed as.gravity
sewers, All pumping stations along the main line are
removed. Special construction method such as driving and
tunneling methods might be needed for the graﬁity'trunks and a
siphoh for crossing the Canal. As a result, construction

costs of the trunk sewers might be higher than tﬁat of force

mains, which may or may not make up for the decrease in costs

for pumping stations. Small pumping'stations in Zones 5 and 8

are necesgsary for the same reason mentioned above.

Three alternative plans are shown on Fiqures 5.12 to 5.14,
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5,2.5 Minyet El Qamh

Sewerage service area for Minyet El Qaﬁh'in 2005 is 300 ha, which is divided
into mnorthern and southern parts by the Muweis Canal. ‘Phere are three pumping
stations in operation at present. . A pumping station located in the northern
part of the area discharges its effluent to the drain north to.the city area.
On the other hand, two pumping stakions in the southern part discharge
collected Sewaée to the Minyet E1 Qamh Drain which runs along the southern
boundary of the urban area. The area is dgenerally flat and has no
undulatiéns. Taking these present conditions of the area into consideration,
the service afea is divided intoc 5 zones as depicted on Figure 5.15. Area of

the zones are as follows:

Zone HNo. Area (ha) Served or unserved
1 90.1 unserved, partly served
2 30.3 served
3 67,4 served
4 87.3 unserved
5 24.9 gerved, unserved
Fotal 300 served area 150 ha

unserved area 150 ha

Possible.receiving drains for the sewage ffom Minyet El Qamh city are a drain
located at a distance north of the city and Minyet E1 Qamh Drain: .Location of
the treatment plant can be chosen at either the northern or southern part of
the city along either 6f the drains. Iin any case, sewage produced in the
opposite side of the_treatment plant is to be sent over the Muweis Canal,
since this Canél runs thrdugh the heart of the city. Considering the fact
that sewage in the southern Pért is larger in quantity at present and in the
fﬁture_as well, than that produced in the northern part, ‘and that distance to
the discharge point is longer in the northern part, it 1is considered
appropriate to locate the treatment plant in thg southern part. 1In this case,
sewage from Zone 1 should be pumped and sent to the treatment plant by force
mains, and no alternative'is éonsidered. Theréfore, ane 1 is disregarded in
comparison. - The following three alternatives are considered for the rest of

the zZones.
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Alternative-~-1

Alternative-2

Alternative-~3

Sewage from unserved areas in the easfern part of Zone 4 are
collected ko the existing pumping station in Zone 2. Sewage
from the unserved portion in Zone 3 is sent to the existing
pumping statidn and. sent ko the treatment plant together with
that from present sefvice areas. Sewage produced in the west
part of zone 5 flow by garavity into a small ‘pumping station

located in the treatment plant.

Since urbanization in ane 4 lags behind the other 2ones, this
gone is separated from Zone 2. _.Gravity trunk sewers
collecting sewage from Zone 4 is considered.. These séwage are
pumped up in the treatment plant together with sewage from
Zoﬁe 5. Two existing pumping stations will remain to pump

sewage from Zones 2 and 3.

Instead of the existing pumpiné'stations and force mains to
the treatment plant, all Ithe trunk sewers in the area are
designed as dJravity sewers, Two existing pumping stations
will be demolished by the year 2005. Sewage from Zones 2, 3,
4, and 5 are lifted by a pumping station located inside the

treatment plant.

Three alternatives are shown on figures 5.16 to 5.18.
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Figure 5.15 General Plan of Sewerage System in Minyet E1 Qamh
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5.3 Cost Comparison

Costs are one of the most important factors to be considered For the selection

of the most suitable sewerage system for each city. Costs of the alternatives

are estimated and compared with each other. Costs are estimated based on the

following assumptions.

(1)

(2)

(3)

(4)

The target year for the design of the facilities is to be 2005,
However, gtavity trunk sewers are desidned for the flow'rates in 2040.
For force mains, two lines, one line to accomodate flows in 2005 and -
another 1line for the increment flows after 2005 up to 2040 are
designed, and construction costs of both lines are added for the

comparison purpose. ‘Pumping stations are designed for 2005 flows.

Operation and maintenance costs are summed up for a 30 year period
based on the 2005 flow, because the average useful life time of the

facilities is assumed to be 30 years.

Operation and maintenance costs for the sewers are estimated based on
the average annual costs of 0.52 LE/m for gravity sewers and 0.05 LE/m

for force mains (see Appendix VII},

Costs of power and repair are calculated as operation and maintenance
costs for pumping"stations. Power cost 1is calculated based on the
prevailing tariff rate of 0.10 LE/kWh. Annual repair cost is assumed

to be 0,5 percent of the construction cost.

Results of the cost estimation are shown in Table 5.1.
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5.4 Recommended Sewerage Systems

Sewerage systems for the four cities are selected based on the results of the
cost estimation and other . such. important factors as ease of implementation,
and magnitude of initial investment and its effect. As a rule, least cost
alternatives are selecﬁed for adoption, unless  there are  apparent
disadvantages. Recommended alternatives and reasons for adoption are

describéd below.

5.4.1 Zagazig

Alternative~l is recommended for the eastern part of the service area, as this
alternative is less expensive. Moreover, there are some advantages compared
with alternative-2. Since ﬁrbanization in Zone 2 in the immediate future is
not likely to occur, initial investment will be sigﬁificantiy smaller than
that for alternative-2, in which construction of gravity trunk sewers to
accommodate flows from Zones 2 and 2 is necessary at the early stage of the
project implementation. Independence of the sewer system in both =zones and
flexibility of the implémentatioh pfdgram in %one 2, and the fact that the
sewerage systems can be .modified at later stage when other infrastructure

development plans arise are the other advantages of this alternative.

Alternative~4 is .recommended for the western part., This has the least cost
among the three alternatives. Reasons for  the inexpensiveness, particularly
in operation and maintenance cost, are that, in this sYstem, sewage produced
in Zone 8 is pumped up only once to the treatment plant instead of twice in
alternative-3., In case of alternative-5, sewage from Zones 7 and 8 is also
pumped twice to reach the treatment plant. This results in high operation and
maintenance  cost, although wutilization of the existiﬁg pumping station
relieves the construction cost of pumping stations to some extent. Another
advantage of this systém is the minihum number of canal crossings, There is
no considerable difference between alternatives-3 and -4 regarding case of
operation. However, in case of alternative-5, replacement of the existing

sewer pipes may be required along the route of the gravity trunk sewers,

For the reasons mentioned above, alternatives-1 and -4 are selected for the

eastern and weskern parts of Zagazig, respectively.



5.4.2 Faqus

Alternative—l is recommended, although this case is second lowest in cost
comparison. The main reason for the rejecktion of the least cost alternative-2
is the expected higher iInitial investment. Since the provision of the
seWerage system in the present commercial area located in the south of the
railway is of urgent necessity, two pumping mains will be required at the
outset of the project. In case of altermative-l, the initial cost to send
sewage from this part is lower than that of alternative-2 because shorter
length of force main is required at the initial stage,. Cost of the
alternative-3 is higher than that of either alternative 1 or 2. This is due
to the higher cost of an additicnal punmping station and force main against

gravity sewers, 7This is a major disadvantage of alternative-3.

5.4.3 Bilbeis

Alternative-2 is recommended. This is the least cost. alternative.
Alternative-3 is the most expensive and the difference between this
alternative and alternative~l or -2 is large. This indicates the apparent
disadvantages of the deep gravity' trunk sewers ﬁhich require special
construction methods. compared' to a pumping station and force main system.
Ccosts of the alternatives-l and -2 are almost same, and there 1is not much
difference in initial investment. For the early implementation of the
sewerage sys£em in the area south to the Ismailiya Canal, it 1s better to
adopt alternative-2, since at present there is no road along the route of the
force main to the treatment plant in alternative-1, and therefore there is the
pbssibility of a delay in the construction of this force main in the immediate

future.

5.4.4 Minyet E1 Damh

Alternatlve -2 is recommended. This is the least cost alternative. 1In view of
the progect implementation, this system is c0n51dered to be most appropriate,
31nce urbanlzatlon in Zones 4 and 5 is not progressing so rapldly as in the
other %ones, and therefore priority of the sewerage prOJecL in these Zones 1is
con51dered toc be lower. Grav1ty trunk sewer system as considered in
alLernat1ve 3 is more expensive compared to a pumping station and force main

system. This alternative is rejected for its higher costs.



5.5 Preliminary Engineering Design

Preliminary engineering design was carried out for the Four cilties based on
the selected alternatives described in the previous section. For the deésign
of the main trunk sewers, leveling survey was conducted by a local conktractor
employed by the study team. Routes of the leveling survey in each city are
shown in Appendix XIX. During the survey, official bench marks in the cities
were confirmed by the study team, and temporary bench.marks to be used for the
sewerage project were established by the contractor under the supervision of
tﬁe study team. Locations and elevation of the official and temporary bench
marks are illustrated in Appendix XIX. Results of'fhe leveling survey were
plotted on the drawings as Jlongitudinal sections with scales 1:5,000
horizontal, and 1:100 vertical, These drawings are included in Volume Four of

the report.

Major seWerage facilities, such as trunk sewers, pumping stations and
treatment plants are designed on the basis of the design criteria developed in
Chapter Tﬁree of the current report. Drawings of these facilities are
included in Volume Four. Hydraulic éalculations of the trunk sewers are
tabulated in Appendix XX. Longitudinal sections of the Lrunk sewers are

included in Volume Four.

The treabtment plant which is under construction at present in Zagazig by
NOPWASD is not included in the preliminary desian, since the design capacity
of the current construction is revealed to be sufficient to cope with-‘the
wastewater flow from Zagazig and'Qenayat and no new facility is required up to
the year 2005. Sewage treatment plants for the other three cities, namely
Faqus, Bilbeis and Minyet E1l Qamh are designed using the conventional
activated sludge process., Goals of the treatment are set at 3b/30_mg/l for
BOD and- 58, which are well below the legal requirements of 60/50 mg/1.
Siludges are treated by sludge drying beds which follow the thickener. Final
disposal of sludges is assumed to be used for agricultural purpose. Design
details are presented in Appendix XX and drawings of all treatment plants are

included in Volume Four.,
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5.6 Cost Estimation

Project costs necessary for the implementation of the sewerage system are
estimated. Construction costs for Ffacilities are estimated up to the year
1995 to develop an implementation schedule and to work out the financial
analysis. Operation and maintenance costs are estimated according to the

implementation schedule described in the Following section.

Cost estimation was carried out in the same manner mentioned in Chapter Four
of the report. Firstly, the p;oject cogt is divided into direct and indirect
portions. Direct pottion includes coastruction costs of such sewerage
facilities as branch and lateral seﬁers, trunk sewers, pumping stations and
treatment plants. Construction costs for house connections are excluded from
the project cost, since these costs have been and will be borne by inhabitants
and not by the governments. Costs required for the rehabilitation of the
existing facilities are included in this category. Land acquisition costs are
aléo a part of direct costs. Indirect portion of the project.cost includes
engineering and contingency costs.: Indicrect costs are estimated as a ratio of
direct cbsts. Engineering and contingency costs are estimated to be 10 and 20

percent, respectively, of the total construction and rehabilitation costs.

Secondly, all . costs are divided into locai -curréncy and foreign currency
components ‘accoridng to the "nature of goods and services, The foreign
currency component, is deemed to be the cost for imported goods, mostly
mechaﬁical equipment for pumping stations and treatment plants. The study
team was advised by NOPWASD of its present policy to Timit imported
materials. This was reflected in calculating the foreign currency portion of
the costs presented bere. Examination of the latest report provided by
NOPWASD revealed that mechanical equipment have become more readly available
. locally in recent times, Consequently 50 percent of the cost of mechanical

equipment for treatment plants is assumed to be foreign currency portion.
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In order to estimate the construction cost required up to the year 1995,
necessary sewerage facilities are identified. Outline of facilities is shown
in Table 5.2. Sewerage facilities in the area where urbanization is not
likely to occur are excluded from the implementation program to be completed
by 1995. The areas to be provided with the sewerage system in the four cities

are illustrated on Fiqures 5.19 to 5.22.

Total project costs to cover the implementation program up to 1995 are shown
in Table 5.3, A total of approximately LE_144 mitlion . is required for the
four cities. Of the total projeét cost, LE 120 million or 83 percent is the
local currency component and LE 24 million or 17 percent 1is the fofeign
cirrency component. Project costs for each c¢ity are LE 48.5 millin for
Zagazig, LE 39.2.million for Faqus, LE 33.9 million for Bilbeis and LE 22.5
million for Minyet El Qamh. Construction cost for the Zagazig treaktment plant

which is now under construction by NOPWASD is not included in the estimation.

The implémentation schedule up to the year 1995 for each city is shown in
Table . 5.4, together with breakdown of the «costs by work items. The

implementation schedule was developed on the following assumptions:

- The project will start in fiscél 89/90 and will be completed by 94/95,
within a six year period, Treatment plants in the three cities except

for Zagazig will start operation by the end of fiscal 94/95.

- Necessary 1land for pumping stations and treatment plants will be

purchased in the first year.

- Engineering costs including detailed design, preparation of the tender
documents and construction supervision of the facilities will occur in

the first four years.

~ Istallation of sewer pipes will be carried out after the completion of
detailed design and other necessary preparatory . work. Thus,

construction cost will be distributed evenly from fiscal 91/92 to 94/95.

—- Four vears will be required for the construction of treatment plants in
the three citieg, with the first two years mainly for civil works and

the last two years mainly for mechanical and electrical works.
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- completion of the pumping stations will keep pace with sewer pipe
installation and treatment plant construckion and the cost is

distributed evenly for the four year period, from 91/92 to 94/95.

5.7 TRehabilitation of the Existing Facilities

As mentioned in Section 4.2.6, rehabilitation of the existing facilities will
be needed at various levels as condition requires. Since no detail
information to determine the degree and extent of rehabilitation of each

facility is available, an assumption was made to estimate the rehabilitation

costs as follows.

- For branch and lateral sewers in the existing service area, 15 percent of
construction costs for new sewers are considered to be required for

improvements and repair work of the existing sewers.

- For pumping stations, heavy dhty flechanical equipment, such as pumps and
motors will be replaced and structures and other equipment. are usable
until 2005, Therefore costs for replacement of pumps and motors are

included in rehabilitation costs,..

Rehabilitation costs are included in total project cost described in the
preceding Section 5.6, and are distributed for the first four years for
zagazig and for two years for the other three cities, taking inkto

consideration the magnitude of financial burden and the priority of work.
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5.4, Implementation Schedule

Table ,
{LE 1,000}
city Work Item 1989790 1990/91 .1991'/92 1992/93 1993/94 1994/95 Sub-total
1. Sewer Pipes - - 7,309 7,309 7,309 7,307 29,234
2, Pumping Station - ~ 530 530 530 531 2,121
Zagaziq 3, Treatment Plant - - - - - - -
4, Rehabilitation 1,460 1,460 1,460 1,461 - -~ 5,841
5. Land Acquisition 150 - - ~ - - 150
6. Engineering 930 930 930 930 - - 3,720
7. Contingency 1,866 1,660 1,860 1,859 - - 7,139
Sub-tetal 4,400 4,250 12,089 1z,08% 7,839 7,838 48,505
1. Sewer Pipes - - 4,206 4,206 4,206 4,204 16,822
2. Pumping Station - - 484 484 484 484 1,936
Faqus 3., Treatment Plant - - 1,808 1,808 1,808 1,806 7,230
4. Rehahilitation 296 29% - - - - 592
5. Land Acgunisition 2,333 2,332 - - - - 4,665
6. Engineering 665 665 665 663 - - 2,658
7. Contingency 1:329 1,329 1,329 1,329 - - 5,316
Sub-total 4,623 4,622 8,192 8,490 5,498 6,494 39,219
1., Sewer Pipes - - 965 965 965 966 " 3,861
2, Pumping Station - - 428 428 428 427 1,711
Bilbeis 3. Treatment. Plant - - 3,343 3,343 3,343 3,341 13,370
4. Rehabilitation 471 471 - - C - - 942
5. Land Acquisition 4,038 4,037 - - ~ - 8,075
6. Engineering 497 497 . 497 408 - - 1,989
7. Conkingency 994 994 994 995 - - 3,977
Sub-total 6,000 5,999 - 6,227 6,229 4,736 4,734 33,925
1. Sewer Pipes - - 1,133 1,133 1,133 1,131 4,530
2, Pumping Station - - 175 175 175 175 700
Minyet El Qamh 3. fTreatment Plant - - 1,913 1,913 1,913 1,911 7,650
4. Rehabilitakjion 465 465 - B - - 930
5. Land Acquisition 2,250 2,250 - - - - 4,500
6. Engineering 345 345 345 346 - - 1,381
7. Conktingency 691 691 691 689 - - 2,762
Sub-kotal 3,151 3,751 4,257 4,2'56 3,221 3,217 22,453
1. Sewer Pipes - - 13,613 13,613 13,613 13,608 54,447
2. Pumping Station - - 1,617 1,617 1,617 1,617 6,468
Total 3, Treatment Plant - - 7,064 7,064 7,064 7,058 28,250
4, Rehabilitation 2,692 2,692 1,460 1,461 - - 8,305
5. Land Acquisition 8,771 8,619 - - - - 17,390
6, Engineering 2,437 2,437 2,437 2,437 - - _9,?48
7. Contingency 4,874 4,874 4,874 4,872 - - 19,494
Total 18,774 18,622 31,065 31,064 22,294 22,283 144,102
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5.8 Preocurement of Bquipment and Materials

Most of the costruction materials for the sewerage facilities are readily
available lJocally in the Governorate. Local contractors are; in géneral,
capable of carrying out the construction work under supervision of experienced
engineers presumably provided by NOPWASD. However, some mechanical and
electrical equipment, such as various kinds of pumps, motors, monitoring and
control devices, are not locally available and shall be imported from foreign
countries. Although foreign currericy components required £or these equipment

are relatively small in total construction costs, foreign currencies are to be
prepared. Under the présent circumstances in Egypt, and considering the
nakure of the projects, it is deemed most appropriate for NOPWASD to procure
these ‘equipment and to sﬁpply to contractors. This is the best method in
respect of smoothest implémentation of the projeckt, since it takes a
considerable time for private contractors to obtain import licences,
allocation of foreign currency and other necessary approvals. In this case,
NOPWASD shall take necessary_actions'as soon as detailed design of facilities
and preparation of specificatioﬁs are completed. Tnternational bidding can be

applied for procurement.

Procurement of imported equipment can be included in consktruction contracts,
and contracktors are responsible for supply and erection of eguipment.
However, even in this case, NOPWASD shall obtain approvals and licences Erom

ministries and government agencies concerned.



5.9 Institutional Arrangement

In pursuance of the long~term program of the sewerade development program up
te the year 2005, the first phase program up to the year 1995 has been

identified.

In this first-phase program, four.cities of Zagazig, Bilbeis, Faqus and Minyet
E1l Qamh have been selected and major construction of the sewerage syétems and
facilities such as treatment plants, trunk sewers and pumping stations, small
size branch and lateral sewers, rehabilitation wbrks and installment of house

connections have been proposed in these selected cities.

The necessary institutional arrangement at the national and local levels have

been studied in this section to cope with and support the first-phase program.

5,9.1 NOPWASD

For the execution of the first-phase program of the proposed project, the
central agency of NOPWASD is proposed. to perform the leading role from the
initiation of the program to the completion of .the system construction,
undertaking the responéibility to construct the major éewerage facilities aé
sewage treatment ‘plants, pumping stations and trunk Ssewers. ‘At the
preparatory stage of the program, NOPWASD is reduired toc keep in close contact
with other key central agencies such as the Ministry of Housing and Public
Utilities, and the Ministry of Planning to obtain the necessary support in

funding and administrative arrangements.

If the funding of foreign capital is involved in the project investment, the
Ministry of International Cooperation is required to be involved in the
' proposed ordanizaltional framework for the funding arrangement and coordination

among foreign agencies and national agencies concerned.

If it is decided to implement proposed project, NOPWASD is required to provide
the key personnel who would be responsible  for supporting the project

implementation.
The following are the key personnel required and their respective functions.
(1} Project Manager/Assistant Project Manager

The following'functions are mainly performed by the project manager and
the role of the assistant manager is to assist the project manager or

act as a representative of the project manager in case he is absent.
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a. Responsible for the preparation of the detailed designs of the
project by mobilizing in-house design engineers or employing local

or foreign engineering consultants.

b. Review detailed designs, working drawings and specifications

prepared by desigh engineers or engineering consuitants.

c. Epnsure that basic data required Ffor the detailed designs are

furnished to design engineers or engineering coasultants.

d. When the detailed design is completed and NOPWASD has elected to
supervise the construction, the project manager would have to
prepare the overall construction schedule in order to ensure the

completion of the projeck within the time schedule at minimum cost.

¢. Responsible for coordination of activities .of the various
contractors to ensure. that (1) construction is in accordance with
plan and detailed design specifications, (2) materials are
available in the field when needed, (3) requesc for payment of
contractors are in order. He is also responsible for coordination

of project activities with other government agencies,

f. 1In case, NOPWASD decides to avail of the services of outside
engineering consultants {local oi foreign) Ffor supervision of
construction, the function of the project manager is ‘conformed to
coordination, énsurinc that materials are available when needed and
approving request for payments from contractors after the same have
been reviewed and certified by engineering consultants. He
prepares necessary reports for submiséicn to appropriate govetrnment.

and 1endihg agencies on the status of the project.

{2) Project Design Engineer

a. Assist the project manager in reviewing the detailed engineering

design, drawing, bill of quantities and specifications.

b. Preparé ‘tender documents and, in cooperation with the cost

engineer, evaluate tenders and make recommendation.,



(3)

(4)

(5)

Prepare engineering design and working drawing for change of orders
or revisions which may become necessary in the course of

construction.

Monitor progress of «construction and recommend measures for

avoiding or minimizing delays.

Project Cost Enginecer

da

Review engineering designs with resbect to its appropriateness to

the Egyptian situation from a cost standpoint.

‘Evaluate tenders with the design enginecer.

Monitor and evaluate construction expenditures against physical

accomplishments and estimate possible cost overrun/underrun.

Review requests for payment of contractor and, on the basis of
reports of the «construction inspectors, recommend appropriate

payments.

Project Construcktion Inspector

de

b.

C.

Ensure that construction plans and specifications are complied by

the various contractors.
Prepare regular reports on the accomplishments of contractors,

Supervise testing of completed facilities,

Project Accountant

.

Ensure proper recording of all disbursements (foreign and local
components) for the project, This involves ensuring that the

proper accounts are kept of all expenditure.

Prepare regular financial reports to the Ministry of Housing and

Public Utilities, Ministry of Finance and the governorate.

Program release of any local funds to meet the reguirements of the

project.
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(6} Project Treasurer

a. Act as the custodian of the local funds of the project.

k. Ensure that all the required documentation are in order before any

local disbursements are made.

{7} cCounterpart (Engineer Trainee)

a., Act as'understudy to the regular design engineer, cost engineer,
and construction inspectors. As such, assist the same in the

regular performance of their respective job.

{8) Expediter and Clerk-Typist

a. Provide adminsitrative support to the engineers, accountant and

treasurer.

5.9.2 Shargiya Governorate

While HNOPWASD would be responsible for the construction of major sewerage
facilities, Sharqgiya Governorate would be responsible for the works of small
size branch and lateral sewers, minor rehabilitation and installment of the

house connections under the technical assistance and cooperation of NOPWASD.

After the completion of the sewerage system construction in all four cities by
NOPWASD, the completed systems are to'be transferred to the governorate, so
that the governorate would undertake full responsibility for the operation and

maintenance of the transferred systems.



In this context, the governorate .should strengthen the organization and

staffing mainly related to the operation and maintenance of the sewerage

systems in accordance with the project implementation, providing the new unit

and/or expanding the existing unit as follows.

(1)

(2)

The sub-sections of Operation and Maintenance and Central Laboratory
should newly be provided for in the existing section of Cities &
Village Sewerage and Drainage and the functions of these units are as

follows.

{a) Operation & Maintenance

— Supervise, coordinate and centrally control day-to-day operation
and maintenance activities in all Marakaz, especially in four
Marakaz of %Zagazig, Bilbeis, Faqus and Minyet El1 Qamh selected

for first-phase sewerage development program.

- Resolve operation and maintenance problems and assist each

sewerage unit in Marakaz.

{b} Central Laboratory

~ Perform monitoring and analysis of the quality of domestic and
industrial wastewater, sewage discharged directly to drains and

effluents from wastewater treatment plants.

- Survey water quality of drains and streams and receiving waters,
the data from which will be used to assess the effects and
infiuences of the established sewerage . systems on the

environmental water quality.

The existing sewerage units which are responsible for the operation and
maintenance of the sewerage facilities in Marakaz of Zagazig, Bilbeis,
Fagqus, and Minyet El1 Qamh are requifed to be exXpanded or new units are
to be provided in accordance with the first-phase program to be

completed in 1995 as follows.



(a) Zagazig

The existing units for operation and maintenance of pumping
stations, treatment plant and gsewer are required tc be expanded Lo
cope with two newly constructed pumping stations, about 11 km of
trunk sewers, about 330 km of lateral sewers and a treatment plant

with a capacity of about. 70,000 m3/day.

{(b) Bilbeis

The existing operation and maintenance units for pumping station
and 'séwars are required to be expanded to cope with one newly
constructed pumping station, about & km of trunk sewers and about
52 km of latéral sewers. The new unit 1is required for the
operation and maintenance of a treatment plant with a capacity of

about 22,000 m3/day, to be completed in 1995.

(c} Fagus

The existing operation and maintenance units for thé pump station
.and sewer are regquired to be expanded' to cope with three newly
constructed pumping stations, abou; 14.km of trunk sewers, about
170 km of lateral sewers. The new unit is reguired for the
operation and mainténance.of a new treatment plant with a capacity

of about 10,000 m3/day, to be completed in 1995.

{d) Minyet El Qamh

The existing operation ~and maintenance  units for the pumpihg

' statioﬁs and sewers are required to be expanded to coﬁé with about
7 km of trunk sewe:s,.about_40 km of lateral seweré. The new unit
is required for the operation and maintenance of a new treatment
plant with a capacity of about 10,000 m3/day, to be completed in
1995. '

The common funcktions of all operation and mainténance unit to be expanded or

newly provided in the four above mentioned Marakaz are as follows.



(a)

{b)

Treatment Plant Unit

~ Undertake sewage treatment operation to achieve desired effluent

quality.

-~ Operate and maintain the sewade treatment plant in the most efficient

and economical manner,
~ Undertake proper disposal of the sewage treatment plant effluent.,

- Perform laboratory tests essential to the successful operation of the

treatment plant.

- Undertake maintenance and repair of the treatment plant works and

equipment to keep it in good working condition.

~- Maintain adequate tools, materials and supplies necessary for

undertaking maintenance and repair work.

- Undertake housekeeping activities to keep the plant premises neat,

—- Prepare and maintain records and reports, as maybe required by the

management.,

Pumping Station Unit

- Undertake the operation of the pumping stations efficiently ko ensure

uninterrupted conveyance of sewage.
- Undertake the overall maintenance of the pumps and its accessories.

- Undertake the routine maintenance of pumping statioh'buildings and

~grounds.

- Prepare reports and maintain records as maybe required by the

management.,



(c)

(3)

Sewer Unit

-~ Provide adeguate and reliable sewage and wastewater collection and

conveyance to treatment plant.

- Undertake proper maintenance of the public sewers and its
appurtenances to ensure uninterrupted service in the most efficient

and economical manner.

- Undertake minor construction, and repair of damaged sewers and its

appurtenances promptly and economically. .

- Undertake continuous inspection for physical damage and obsktructions

of the public sewers and determination of causes.

-. Prepare reports of violations of the law (Law No. 48/1982) including
inadmissible discharges into natural outlets detected in the course

of inspection, to initiate filing of court suits against violators,

- Assist the Treatment Plant Unit in obtaining samples of sewage and

industrial wastewalter for laboratory analysis.
- Control the discharge of transh systems into sewers.
- Prepare reports and maintain records required by managemenkt.

The following existing functions of head offices of the Governorate and
four Marakaz of Zagazig, Bilbeis, Faqus and Minyet El Qamh are reQuired
to be reinforced to support the proposed first phase sewerage
develbpment program in c¢lose coordination with the corresponding

departments.

{a) Administration Department

Phis department is required to administer the internal personnel
policies and procedures, and control the staff performancés, ko
consider incentive payment and promotion, including manpower

planning, recruitment, and staff training program,



(b)

{c)

Finance Department

This department is required to'prepare annual financial accounts
exclusively Ffor the sewerage system opération, earmarking the

annual revenues derived from sewerage service charge.

Legal Department

This department is reqﬁired to perform the functions of
administering the legal aspects such as prosecution for violations

of laws such as illegal disposal of wastewater to drain.

In addition to above, the existing Revenue Departments in charge
of bill collection provided in all Marakaz are required to collect

sewerage charges together with water supply chargés and'reports

should be prepared by these départments ‘Lo define the sewerage

service income separately from other public service income.

The proposed organization charts for the first-phase program are

indicated by Figures 5.23, 5.24, and 5.25.
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(4)

Staffing Schedule

The schedule of requirement of estimated number of additional staff
required for the implementakion of the first-phase Sharqiya sewerage
system project has been made covering the period 19906/921 to 1999/2000,

as shown in Table 5.5.

This schedule is based on the projected number of personnel needed at
the end of each. fiscal year assuming that the start of construction of
the project will be in 1991/92, the completion of the construction in
1995/96, while the operation of some facilities will start even before

1995/96, after the completion of the treatment facilities.

Vigorous efforts will be required to recruit the required numbers of
qualified staff scheduled. Competitive ' remuneration to attract and
retain gualified individuals will be required. In case competitive
salaries cannot be provided, there might be difficulty in retaining the

required number of gunalified staff,.

In addition to the recruitment of the qualified staff, the intensified
training of the existing staff is desirable to meet the immediate needs
for the first phase program and future staffing requirement as detailed
in the previous Chapter Four, Long Term Plan, 4.5 Staff Réquiremént and

Training.

As mentioned in the ‘initial part of the section 5.9.2, the full
cooperation with the executive agency of NOPWASD during the course of
first phase program, would provide a vital opportunity tor on-~the-~job

training of the staff,
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Table 5.5 Schedule of Estimated Staff Requirements
for the First Phase Program

1990/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/2000

Governorate Office:

Cities & Village

Sewerage & Drainage

Operation & Maintenance

Section Chief 1 1 1 1 1 1 1 1 1 1
Assistant Engineers 1 1 1 1 1 1 1 1 1 1
Technicians - 1 1 1 i 1 2 2 2 2
Clerk Typists - 1 1 1 1 1 2 2 2 2
Central Laboratory
Laboratory Chief - 1 1 1 1 1 1 1 1 1
Chemists - - 1 1 1 1 2 2 2 2
Laboratory Assistant - - - 1 1 1 1 1 1 1 1
Markaz of Zagazig:
.Treatment Plant Unit
Chief Engineer -1 1 1 1 1 1 1 1 1 1
Shift Operators - 3 -3 3 3 3 3 3 3 3
Mechanics - 3 3 3 3 3 3 3 3 3
Electrician ' - 2 2 2 2 2 2 2 2 2
Foremen - 1 1 1 1 1 1 1 1 1
Laborers - 190 10 1c 10 10 10 10 10 10
Pumping Staticn Unit
Chief Engineer 1 1. 1 1 1 1 1 1 1 1
shift Operators - - - - 6 6 6 6 6 6
Technicians - - - - 9 9 9 9 9 9
Laborers - - - - 30 30 30 30 30 30
Sewer Unit
Chief Engineer 1 1 1 1 1 1 1 1 1 1
Maintenance Crew - - - - 22 22 44 44 44 44
Laborers (Maintenance) - - - - - 72 72 72 712 72
Laborers (Construction) - 50 50 50 50 - - - - -



Table 5.5 Schedule of Estimated Staff Requirements
for the First Phase Program (Cont'd)

1990/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99/2000?

Markaz of Bilbeis:

Treatment Plant Unit

Chief Engineer 1 1 1 1 1
S5hift Operators - - - - -
Mechanics — - - - -
Electrician - - - _ -
Foremen _ - - - - -
Laborers - - - - - 1

O S W e e
Q=N W
OH.N(.\JWJ—‘
D =R W W

Pumping Station Unit

Chief Engineer 1 1 1 1 1 1 I 1 1 1
Shift Operators - - - - - 8 8 8 8 8
Technicians - - - - - 12 12 12 12 12
Laborers - - - - - 40 40 40 40 40

Sewer Unit

Chief Engineer 1 1 i 1 1 1 1 1 1 1
Maintenance Crew - - - - - 12 12 12 12 12
Laborers {Maintenance) - - - - - 8 8 8
Laborers (Construction) - 5 5 5 5 - - -

Markaz of Faqus:

Treatment Plant Unit

Chief Endineer 1 1 1 1 1
Shift Operators - - .- - -
Mechanics - - - - -
Electricians - - - - -
Foremen ) - - - - -
Laborers - - - - - 1

= N R
O N W
Di-"l\.)ww!—.‘
ob—;mmwf
DI—-‘N(»L\)-P—'

Pumping Station Unit

Chief Engineer 1 1 1 1 1
Shift Operators - - - - -
Technicians - - - - -
Laborers - - - - - 3

o e oy
oW o
DWW

Sewer Unit

Chief Engineer 1 1 1 1 1 1 1 1 1 1
Maintenance Crews - - - - - 22 22 22 22 22
Laborers {Maintenance) - - - - - 37 37 37 37 37
Laborers {Construction) - 25 25 25 25 - - - - -
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Table 5.5 Schedule of Estimated Staff Requirements
for the First Phase Program (Cont'd)

1990/91 91/92 92/93 93/94 94/95 95/96 96/97 97/98 98/99 99,/2000

Markaz of'Minyet.El Qamh :

Treatment Plant Unit

Chief Engineer 1 1 1 1 1
Shift Operators - - - - -
Mechanics - - - - -
Electricians - - - - -
Foremen - - - - -
Laborers - - - - - 1

oo b L W
(B SR NR IS
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Pumping Station Unit

Chief BEngineer 1 1 1 1 1
Shift Operators - = - - -
Technicians - - - - -
Laborers - - - - - 3

[w iRt R W
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Sewer Unit

Chief Engineer 1 1 1 1 1 1 1 1 1 1
Maintenance Crews - - - - - 10 10 10 10 10
Laborers (Mainténance) - - - - - 10 10 10 10 10
Laborers (Construction) - 6 6 6 6 - - - - -

Total 14 122 124 124 191 483 508 508 508 508




5.10 Financial Analysis

5.10.1 Sewerage Revenue Survey

The revenues of the sewerage sector was reviewed dpring thé second field
survey. According to the finance departments of the priority Marakaz and Abu
Kebir, it was revéaled that the revenue sources comprise, of 1} water tacriff
surcharge, 2) vacuum car revenue and 3) sewerade connection charge. The
billing and collection practices were also examined. The following are the

summary of its findings:

{a) The tariff rates used are'unitary throughout the. project area, All
Marakagz apply.the same tariff which was revised in January 1988 by the
Ministry of Housing; Nevertheiess, Abu Kebir -city levies additional
charge (LE 2.0 per annum at flét rate) on all consumers who have
seweradge pipe connection. The reason that this city alone is granted

to have extra source of the revenue is not clear.

{b) The billings and collection systems are more or less the same 1in
Shargiya. The interval of bill collection pericd is either on monthly
basis or three months basis. Yet, the penalty on delay payment differs

from Markaz. Again the reason for this differentiation is not known.

{c¢) The meter quality and checkings are found to be problematic throughout
the project area. A major cause for faulty meters is sedimentation in
the supplied water. The spareparts are not easily obtainable és they
‘are impdrted meters. It was reported that there were many cases that

default meters remained unrepaired more than one year,

{d) The individual pipe conﬁection to the households is financially the
responéibility of the consumers, All the household users bear the
costs of pipe installation. It ianges between LE 10.0 and LE 200.0
depending on adjacency to main pipeiine and soil conditions. It was
noticed during -the field .survey that tﬁere Were cases where wealthy
families contributed to the low-income families a substantial portion

of the necessary installation expenses.

{e) The use of vacuum cars to dJdispose sewage 1is still prevalent in
Shargiya. Both cesspit/vaut {(tank type) and transh (bottomless tank

type) are observed. fThe cesspit located in the high groundwater level
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area requires frequent transfer of sewage. The private sewage
collectors are seen at every Markaz. They ére calied to houses of
which wvaults can not be reached by the Markag vacuum car due to their
location. Generally, the. private c¢leaning service is far expensive

than the public vacuum car service.’

(£} The finanical revenue data were collected from the relevant Markaz
offices. Based on these information, the total revenues Ffor the

sewerage sector are estimated for the years 1985/86 and 1986/87 as

follows; .
1985/86 1986/87
Bilbeis ' LE 18,431 LE 17,817
Abu Kebir 7,191 6,503
Fagus 12,558 14,378°
Zadazig 49,134 52,588
Minyet E1 Qamh 8,361 6,519

For the details, please refer to the Appendix XVII, "Sewerage

Revenue Survey".

5.10.2 Household Income Survey

The level of the sewerage tariff is a serious concern not only for the
consumers butb for.the sewerage entity (the Governorate) which runs wastewater
collection and management. In order to assess the appropriateness and
affordability of the present sewerage pricing policy for the coasumer in
particular, an family interview study was intensively underEaken by visiting
the four priority cities i.e. %Zagazlg, Faqus, Mineyt El1 Qamh and Bilbeis, and
Abu Kebir. About one hundred Sixty (160} households in these Marakaz were
randomiy selected as a . mother sample with due consideration to even
distribution among high-income, middle—income and low~income groups. The
location of households sampled during the survey are shown on Figures in
'Appendix- ¥VI.: The results of the 'survey are given in the following, and

summarized in Table 5.6.

{a) The average family gize ie 5.7 persons in the project area. The
smallest family size is Zagazig (5.1 persons} while the largest is Abu

Kebir (6.2 persons).



{b} Phe mean income of the household per month ranges between LE 233.6 in
Zagazig and LE 180.1 in Abu Kebir. The aggredate average monthly

income is LE 210.9 in the project area.

{(c} The monthly payment for water'supply is LE 1.2 on average. LE 1.6 is
for Minyet El Qamh whereas LE 0.6 is for Bilbeis. If the 10% surcharge
of kthis water bill is taken, the average monthly payment for sewerage

service would be LE 0.12,.

(d) The average monthly payment for vacuum car rental varies among
Marakaz. It is between LE 0.2 and LE 10.0. The private sewage
collectors are also-at work in the project area. It is observed that

some of families pay even LE 20.0 to a private effluent collector every

month.
Table 5.6 Results of Income Survey

Zagazig M.E.Q, Bilbeis Abu Kebir Faqus All
Average Family Size 5.1 5.7 6.1 6.2 5.5 5.7
Averade Monthly
Income (LE) 233.6 208.1 200,.4 180.1 232.3 210.9
Average Monthly Water .
Bill (LE) 1.5 1.6 0.6 1.5 1.1 1.2
Average Monthly Sewerage .
Expenditure {(LE)} 0.15 0.16 0.06 0.15 0.11 0.12
Average Vacuum Car .
Rental Cost (LE) N.a. 1.6-4.0 3.5-5.0 0.2-0.6 1,4-20.0 0,2-20.0

From these results of the family income survey, the average monthly water and
seWerage charges by level of income group was analyzed. The 1ow~income group
which is estimated below LE 100 per month spends LE 1.1 for water supply
bharge. As the mean'income of this group is LE 74.0, the bropoftion of the
water charge including sewerage charge indicates 1.5% of the monthly.income.
The average income gruop pays LE i.2 for water, then their.percehtage against
the average monthly income which is LE 211 would be merely 0.6%. .This
analysis does not, however, take'into acc0unt vacuum car rental costs.  If .
this costs are taken, the affordability of the consumers 'expreésed by the
"willingness to pay" would bhe significantly:higher than thé cdrrent £ariff

level.
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5.10.3 Affordability and Proposed Tariff

The tariff rates, generally, must be set-at a level sufficient to cover the
operation and maintenance costs of the sewerage  system. The recent
Government's revision of the tariff was its expricit commitment to this cost
recovery policy. To examine the difference between the new tariff and old
one, the revised tariff table and annual incremental percehtage announced

against the previous tariff rates until 1991/92 are shown in Table 5.8 below:

Table 5.8 Revised Tatiff Rates

1986/87 1987/88 1988/89 1989/90 1990/91 1991/92

Residential (pts/m3)

{1) below 30 m3 3.0 4.5 6.0 6.5 7.5 8.5

{50%) (100%)  (117%) {150%)  (183%)
(2) over 30 m? 5.0 6.0 7.0 8.0 9.0  10.0
(20%) (40%) (60%) (80%)}  (100%)

Construction and
Building Sector 10.0 13.0 16.0 19.0 22,0 25.0:
{(pts/m3) ‘ (30%) (60%) (90%) (120%)  (150%)
Industry {pts/m3) 10.0 13.0 16.0 19.0 22.0 25.0
(30%) (60%) (90%) {120%)  (150%)

Note: Parenthesis is incremental percentages.

Normarlly, the affordable 1limit of combined water and seweradge rates 1is

estimated at 3 to 5 percent of the total household income. Assuming that the

present average monthly income is LE 211, as seen above, and that it increases

by 7.0% per annum hereéfter, the average monthly income wou1d7amount to LE
362.0 in 1995/96, LE 508.0 in 2000/01, and LE 713.0 in 2005/06. ‘ Assuming also

that affordability rate is 3.0% of the monthly income as a conservative limit,

then appropriate water tariff 1level would become pts 39/m3, pts 53/m3 and

pts 71/m3 in 1995/96, 2000/01 and 20G5/06 respectively. The sewérage
-‘charges which is surcharged on water bill as 10.0% of water charges would

remain unchanged.
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Table 5.9 Appropriate Walker Tariff

1987/88 1990/91 1995/98 2000/01 2005/06

Monthly Income {LE) {211) 258 362 508 713

Afforability Rate (%) {0.6) 3 3 3 3

Afforablé Water Payment (LE) (1.2) 7.74 10.86 15.24 21.39

Average Water Consumption

Per Capita (lcd) (157) 160 165 172 178

Average Household Wéter

Consumption Per Month (m3) (27) 27 28 29 30

Appropriate Water Tariff (4) 29 39 53 71
{pts/m?)

Note: 1. Assuming the monthly income would increase by 7% per annum.

2. Assuming the average water consumption per capita would
grow by 0.7% per annum.

3. Parenthesis is currently estimated data obtained from the
"Household Income Survey" '

Based on these analysis, it is proposed.that the present water ktariff should
"he further raised over the years to 28 .pts/n? {100% increase of average
tariff rate of 14 pts/m3 in 1991/92) in 1992/93, to 42 pts/m3 {200%
increase) in 1997/98 and to 56 pts/nﬁ in 20002/03. Moreover, because of
this extension of sewerage pipeline network and growth in wastewater
production, surcharge ratic must be re-assessed and be raised bte 20% in
'2002/03. With these dhénges, the combined water and sewerage charges woﬁld be
3.3% of the monthly income in 1992/93, 2.6% in 1997/98 and 3.5% in 2002/03
which falls within the affordability and willingness to pay.limit of the urban

CONSUMGES .

5.10.4 Financing Plan

The proposed project requires the total investment costs of LE 144,102,000 of
which foreign exchange portion is LE 23,631,000 (16.4%) and ;ocal currency
portion is LE 120,471,000 (83}6%). Thig includes engineering gervice cost as

well as price and physical contingency. The detials are shown in Taple 5.10.



Table 5.10 Summary of Project Cost

(LE 1,000)

Item Foreign Exchange Local Currency Total Cost
Sewer Pipes 1,758 52,689 54,447
Branch and Lateral Sewer - (42,720) (42,720)
Trank Sewer (1,758) {(9,969) (11,727)
Pumping Station 3,494 2,974 6,468
Sewerage Treatement Plant 8,271 19,979 28,250
Rehabilitation 4,654 3,651 8,305
Land Acquisition - 17,390 17,390
Engineering 1,818 7,930 9,748
Sub-Total : 19,995 : 104,613 124,608
- Contingency 3,636 ’ 15,858 ’ 19,4%4
Total Project Cost 23,631 120,471 144,102

(%) 16.4 83.6 100.0

For the financing plan of this project, the various sources of funding must be
sought out in order to reduce the current heavy burden of the financial
conditions of the Egyptian Government and Shargiya Governorate. " For the
foreian portion and a part of locél currency portion of the proiject costs, the
grant aséistance scheme'ﬁould be most appropriate in view of social sector
proiject which normally shows low financial rate of return. For the Jlocal
portion, the subsidy and equity contribution from the central government would

be essential as the Governorate financial status is presently extremely tight.

In case of foreign loan, though not  recommendable, it is assumed that the
concessionary loan would be made availabie to the Government to be repaid over
30 years after lohyéar grace period, at 3,5 percent interest rate. The
Appehdix XIV shows the debt service cash flow including intefests and

amortization of principal.



5.10.5 Financial Projeétion

The projections of sewerage operation revenues have been made according to the
pticing policy .discussed before. Until 1%91/92 after the project
implementation period, the revenues are expected to grow slightly and from
1992/93 due to proposed tariff increase, seWerade revenues are expected to
increase substantially. The sludde sale will start from this year and amount
to around 20% of the total revenues at the initial stage. The forecast of the

sludge sales is made as shown in Table 5.11.

From 2002/03 and 6nward, further tariff changes as well as proposed increase
in surcharge rate on water bill are expected to contribute to sustained growth
of the operating revenues. Between 1991792 and 2005/06, the revenues are
expected to grow at about 22% per annum. During the same period, the
ceprating expenses will increase at about 13% annually. Major items for the
expenses are wages and salary, electricity, cleaning costs for pipeline and
necessary spare-parts for pumping station. The financial projection shows
that the operation and maintenance costs can be covered. However, it must be
noted that if the loan arrangement is made for this project, the debt service

repayment'would be extremely difficult, if not impossible.

5.10.6 Internal Rate of Return

The internal rate of return (IRR) is, in theory, the discount rate at which
the présent value of cash inflows is equal to ‘the present value of cash
outflows. and it is the rate at which the present value of the project
incremental benefits is egual to the present value of the project incremental

costs and net present value is zero. fhe calculation is made using the

formula ZUEr)t =2(1fr)t where t is ygar, B.is benefit, C is cost and |
is internal rate of return. Before computakion of FIRR, the long-term

marginal cost for sewerage service has been estimated through the long;run
average incremental cost (AIC) approach. All calculations refer to constant
1987/88 prices. The results show thdt the AIC per ﬂ? at market price ranges
between 74 pts/m3 at discount rate of 13% and 94 pi:s/m3 at discount rate

of 17%.
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Discount Rate AIC at Market Price Estimated Average Charge (1991/92)

13% 74 pts/m3 1.4 pts/m3
15% 84 pts/m3 1.4 pts/m3
17% 94 pts/m3 1.4 pts/m3

It indicates that the AIC is considerably higher (approximately 60 times) than
the present average monthly charge. Therefore, to meet ihcreasing operation

and maintenance costs, appropriate sewerage tariff increase must be introduced.

Hence, as discussed above, it is proposed that the existing water rates should
be reviewed and raised to 28 pts/ﬁ; in 1992/93, 42 pts/h? .in 1997/98 and
to 56 pts/m3 in 2002/03 with 20% surcharge ratio. In 1992/93 an average
household is expected to pay about 2.3%, in 1997/98 to pay about 2.6% and in
2002/03 3.5% of its income for combined water and seweradge charges. These
expenses are within levels considered to be affordable by the consumers in the
project area. Furthermore, quantification of the environmental and health
benefits of the project was not possible, Incremental sewerage revenues and
sludge sale revenues are,; therefore, taken as a minimum indication of the

benefits of the project.

On the basis of this assumption and a gradual tariff increase, the financial
internal rate of return is, however, negative (-2.2%). A sensitivity -analysis

was carried out ko test the FIRR under the more favorable conditions.

Case-l: if an average water tariff rate increases to 35'pts/m3.in 1992/93,
49 pts/m3 in 1997/98 and 63 pts/m3 in 2002/03 together with
surcharge rate increase (20%) in 1997/98, the FIRR is, yet, ~1.2%.

Case-2: if a surcharge rate, in addition to Case-l, increases to 30% of
water bill in 1992/93, the FIRR is still +1.4%.

Case-3: if the foreign portion of the project costs is financed on dgrant
basis from foreign country, tariff ihcreases are made as Base Case
and surcharge rate increase as Base (Case, then the FIRR. is -1.6%.

Casehﬁ: if the foreign portion is excluded and tariff increases as well as
surchardge rate increrase are made as Case-l, the FIRR is -0.5%.

Case-5: if the foreign portion is deducted from the project costs and both
tariff level and surcharge rate increase és Case-2, the FIRR is
+2.4%.,

The results of the sensitivity analysis said above are summarized as follows:
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In view of this sensitivity test results, it is s&ggested that the proposed
project would not be suitable for implementation under the conventional
financing scheme such as foreign loan and credit facilities unless drastic
‘tariff increases are introduced to ensure the loan repayment capability of the
entities. Instead, it is strongly recommended that for this social sector
project, foreign grant assistance program should be properly incorporated into
project financing in order to minimize the financial obligation of the project

investment costs.



5.11 Economic Analysis

5.11.1 General

Ideally, all the costs and benefits related to the project should be computed
and evaluated through the economic analysis. However, as is true of many
public service projects, it is impossible to quantify most of the benefits .
such as Ehose of improved health c¢onditions, wuser convenience, and
environmental betterment. In general, there is no completely satisfactory way

to get around this difficulty.

In the case of sanitation project it is extremely important to value properly
the cost of the additional water that will be required rather than to value
the intangible benefits. ~ For this purpose, the economic cost of this
additional water should be computed as its average incremental production cost
and i£ is not the c¢ost c¢harged to the consumers or 1its current average
production cost. All the investment cost are incurred at the beginning of its
lifetime whereas the benefits of the services are realized gradually over
time. Just as costs incurred in the future have a lower present value than
those incurred today, benefits received in the future are less valuable than
those received immediately. In the derivation of per'household cosﬁs, this
means that serving a person five years hence is noE worth as much as serving

the same person now.

. 5.,11.2 Long-run Incremental Average Cost (AIC)

One of the best methods.adopted in doing this analysis throughout the world is
the average incremental cost (AIC) approach. The per capita (or household)
AIC of a seweragde 3ystem is calculated by dividing the sum of the present
value of the investment costs and incremental operating and maintenance costs
by the sum of the present value of incrementdl persons {households) served or

the total incremental wastewater flow. The AIC is calculated by the following

equation:
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where t = tbtime in years
T = aesign lifetime in years
Ct = investment costs incurred in year t
O = incremental operation and maintenance costs incurred in
year t
Nt = additional people {households} or incremental wastewater
flow in year t
r = opportunity cost of capital

Besides, for the economic evaluakion, the project costs estimated at nmarket
prices must be adjusted to the economic costs using shadow pricing and
standard conversion factors method. 1In this analysis, the conversion factor
for the country is assumed 0.7 in reference to the world bank's estimation and

the AIC computation is made accordingly. The results are as follows;

Discount Rates ' AIC
13% 52 pts/m3
15% 59 pts/m3
17% 66 pts/m3

The analysis indicates. that appropriate tariff levels are between 52 pts/m3
amd 66 pts/m3 at discount rates of 13%-17%. Then, as is done before, these
must be compared with houséhold income leﬁels ko check their affordability to
pay. Qur proposed tariff rates in 2002/03 are 56 pts/m3 for Base Case and
63 pts/3 for Case-2 and -3 which amount to 3.5% and 4.2% respectiveiy of the
projected average monthly incomes, It 1is assumed, therefore, that the
proposed tariff levels would be reasonable within the 1limit of the

internationally acceptable affordability of the consumers.
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5.11.3

Economic Benefits

{1

{2)

overall Benefits

The need for improving qrban seWerage service to medium—sizéd
cities throughout the country is evident fiom the .existing
widespread and severe environment problems. The egxpansion of
piped potable water of the dwellings, coupled with high density
popuiation, inadequate sanitation, and iﬁadequate sewerage
treatment facilities appear to be the leading cause of infectious
diseases in the urban areas. Ccholera, typhoid, paratyphoid,

dysentery and infectious hepatitis are endemic.

The proposed project would help to increase wastewater
consumption to the levels required to reduce the current severage

service deficit in the project area with the objective of meéting

nheeds of the year 2005 and onward, based on the Governorate's

goal. The gquality of the drain and canal water would also be
greatly improvéd due to the combined effects of improved water
treatment and protection. of the raw water sources by the

treatment of sewerage prior to its discharge to drains.

The project would benefit some 480G,000 péoplé in 2000 and 520,000
people in- 2005 1iving in the project area. The exfension of
gsewerage networks in the fbur priority cities would help sanitary
service needed inr the rapidly expanding urban areas. The
propoéed works would also prbvide access to sewerage service for
industry where industrial wastewater has been dischérged direcly

to the drain due to inadequacy of basic services.

Exterﬁality

There are numerous health, environmental, emplovement and other
indirect economic benefits that the project would generate, such
as:
a. .reduced expenses for health care
Because of the project, it is expected that sanitary
environment would be significantly improved and outbreaks of
epidemic diseases would be substantially decreased. This
would contribute to reduction of households' expenditures for

health care in the project area.
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d.

higher productivity of children in school

When Lhe sanitary conditions are improved, 9greater impact
would be seen on mortarity rate enhancement and the risks
that c¢hidlren die at pre-schooling age and schooling age
would be alleviated. The school productivity ratio of the

children would be enhanced.

improved welfare of the'population

The provision of appropriate sewerage network is essential
for better'dailylife of the population. The streets, housing
zone, office environment and even sports and recreation areas
would be. largely ~ benefitted. In view of increasing
population in the ﬁrban area accelerated by the migration
from the rural areas,' a cleaner and better environment
providing modern uEilities and infrastructure would. be urgent

task for the Government to undertake.

higher land value due to installation of sewerage connection

The residential land as well commercial and industrial land
need access té_ thé sewerage pipe network, These 1land, if
equiped with séwerage connection, would obviously enhance the
value of the land. The increase in land value in monetary

term would bhe indirect benefit accrued from the installation

-0f the sewerage connection. Due to the proposed project, the

land value of the utban areas of the priority cities would be

increased.

increased empléyment opportunities

The implementation of the project reguires a large number of
manpower such as laborers, workers, engineers in varied
economic sectors. It nay. involve construction,
transportation, manufacturing,. trade and commerce and other
service industries. For these economic sectors, the project
18 expected Lo créate.substantiaanumber of job opportunities

and sources of their income in the project areas.



transfer of technology

one of significant indirect benefits of the project would be
the demonstration effect of the technologies upon local
contraétors and Governorate engineers. Becauée of recent
financial constraints faced by the Egyptian Government,
large—-sized public works projects have heen suspenaed in
Shargiya. For the utilities sector in particular, only
small-sized projects except on-going treatment plant at
7Zagazig have been executed. Hence there are potential needs
and requirements to further improve local engineering
know-how and technologies. This is, in fact, quite imporﬁant
ﬁeeds for their future operation and maintenance  works
envisaged. Therefore, through construction of the proposéd
project, it is expected that the internaticnal consultants

and contractors would contribute to tpansfer of modern and

.up-dated technologies to the local engineers and technical

personnel of the Governorate.
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5.12 Environmental and Social Evaluation -

5.12.1 General

Future envirommental pellution control should respond to changes in economic
and social structure, the diversification of forms of pollutién and changes in
environﬁental attitudes of the country. In the wmeaning, it is desirable,
first of all, to boost énti—pollution measures with the aims of attaihing and
maintaining environmental standards. Second, with respect to the national
environment, the pollution control policy should be adopted in accordance with
the 1local natural features and their patterné of utilization. Attention
should be paid to conserve the natural environment within the sphere of daily
life. Third, in order to forestall environmental poilution from accruing,
efforts should be made to-rationalize land utilization and promote evalunation

of the environmental impact.

5.12.2 Environmental Evaluation

Until recently, evaluation prior to the commencement of.development projects
was mainly conducted on the bhasis of social, economic and environment. 1In the
course. of rapid urbanization, water pollution due to the accumulation of
organic and inorganic substances has increased, and they affect badly both the

health and living environment of the public.

As a result, many pollution control related laws and decreces have enacted also
“in Egypt, and the importance of éarrying out environmental evaiuation prior to
the commencement of implementation has been widely reconginzed. No law
covering ehvironmental evaluation method has been actually applied for various
development projects, but already accumulated various experiences have been

widely utilized for the evaluation.

In the meantime, it is said that envirommental evaluation is a technical
analysis to be provided to inform decision makers and project designers of the
potential environmental impacts in the proposed project area and to evaluate
technical alternatives and to identify possible mitigation activities based on

the above evaluation,
In conducting the actual environmental evaluation for the Shargiya Governorate

Sewerage System Project, the following three alternatives have been especially

taken up.
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a. Phasing alkernatives for facilities construction
b. Technical alternatives for wastewater treatment

c. Technical alternatives for effluent disposal

5.12.3 Problems Derivable from Proposed Sewage Treatment
and Discharge

Sewage treatment is generally effected by two main steps. The first -or
primary treatment is a physical liquid-solid separation process consisting of
screening, grit removal and sedimentation. The secondary treatment sbtep is
generally a biological process in which the primary effluent is contacted with

microorganisms.

As known 'alreédy, most secondary treatment systems are not particularly
effective at reducing the iarge number of pathogenic organisms in the raw
sewage. Even though the reduction of pathogens is remarkably large, a number
of pathogens per litre are said to remain. It is needless to say that these
levels are unsatisfactory for the public health. The greater reduction can be
achieved by chemical disinfectioﬁ. Chlorine is an effective and widely

accepted agent for the disinfection.

A great amount of .solid waste will be produced in the proposed sewerage
systems, Disease spread throgh the intermediate so0lid waste is not so serious
compared to those 'sp:ead by water/wastewater. '_Practically, accumulation of
s0lid waste is more a nuisance than a health hézard. It produces noxious
odours -and provides breeding grounds for rats, cockroaches, mosquitos and
flies. And actval incidence and prevalence of related diseases are less both
in severity and frequency and tend to be localizZed problems or potential

epidemics.

When the water and wastewater systems are improved and properly maintained,
water+re1a£ed disease would be reduced. However, if sewers are not properly
maintained, uncollected solid waste in neighbourhood remains as a very
important health .hazard. because it_ provides' the freguent occasion for

contamination of food, water, hands, etc., and produces odours as mentioned

above,



Clearly, most wastewater imposes a dgreater risk to the public., It is very
important to reduce the potential health hazards to acceptable levels. In
general, the health concern is in proportion to the degree of human contact

with the water, especially quality of the effluent.

The contaminants may be largely divided into two, namely biological aﬁd
chemical. These agents pose the greatest health  risks, Control of
contaminants is necessary for the Sharqgiya Sewerage System Project area where

the public is more directly exposed.

The number of pathogens in sewage has markedly declined over the decades as a
result of disease control with antibiotics .and improved sanitary conditions
and practices even in Egypt. The ptincipal.'infectious agents that may be
‘present in raw sewage may be classified into three broad gfoups, namely

bacteria, parasites and viruses,
From the public health standpoint, the major chemical contaminants of concern
are the toxic heavy metals, pesticides and other organic compounds that may

cause adverse long-term health effects.

5.12.4 Environmental and Social Outlook

According to the study, the result of the environmental and social evaluation

on the proposed sewerage development system is as follows.

The most obhvious impact of the project will bé_the improvements expected in
the public health of the_residenté in the Shaiqiya Goverhoraﬁe through the
provision of the new sewerage systém. The'wastewater”being mostly infiltrated
into the grdund and discharged to nearly drains without proper treatment will
be shut off and collected by the sewers, and finally treated at the treatment
plants to the level acceptable to the environ and discharged to drains such as

Bahr B1 Bakar.

Consequently, the danger of the groundwater contaminétion' that has alréady'
become a deplorable level wiil'be greatly reduced; All the sewage treétment
plant effluent will be planned to discharge into drains. On account of this, .
it is expectéd that the overall environmental and social impact of the

sewerage system will be positive.
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Since the sewage treatment plant construction site is selected at an isolated
area apart from the residential ahd commercial districts, the impact to
environ by the treatment facilities will be not significant. Construction
activities of the treatment plant may not effect to the nearby residents.
Noise and vib;ation to be caused by the excavation, pilings, etc., may not be

untolerable level in view of the isclated location of construction.

In planning and design of the treatment plant facilities, particular care must
be taken to prevent and c¢ontrol unwanted and annoying odours, sound and

vibration which might be originated in the treatment plant facilities.

In abating odours from the facilities, consideration was given Gto the
configuration of the plant facilities, locating such units as grit chambers
and other odour créating facilities as far as practicable away from the
residences or the facilities with due consideration on wind direction. Odour
levels expected at the treatment plant site boundary have been found to be

within acceptable levels.

.In reducing the noise at Ethe sources, consideratioh was given in planning and
désign of the facilities. .Shielding and improving the muffling of combustion
engines and compressors, restricting the operation of néise—producinq
equipment ko certain hours of the day, and improving vibration characteristics
of equipment are the major counter measures to reduce the noise level Erom the
plant. 1In addition, the treatment plant site wiil be provided with solid
barriers, planting of belts of trees and other vegetation receiving the
effluént, and the use of sound-proof -materiéls and shape of building

exteriors, which are measures that reduce the propagation of sound.

Excavation for sewers and pumping stations throughout the project area will
cause traffic interruption for several years, however, this problem can be
avoided as much as possible by the.well scheduled construction programs. The
excavations méy also céuse soil erosion, but such erogion will be limited by
minimizing excavation on steeply sloping the land énd by requiring reasonable

soil conservation measures by the contractors.

"in view of the above conditions, the overall environmental and social impacts

of the sewerage system is expected to be positive,
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CBAPTER SIX

CONCLUSICON AND RECOMMENDATIONS

6.1 Justification

In such a region as Shargiya Covernorate where rainfall is very scarce
throughout a year and terrain is generally flat and low lying with high
groundwater_table, prbvision of sewerage system is indispensable to collect,
treat and dispose of wastewater from domestic and non-domestic uses, since
wastewater, when discharged in quantities, can hardly find natural water
courses ko rlow into. Construction of a SGWerége system in parallel! with or
even in advance of provision of a water supply system is most desirable from
techhical view points. A.master plan and feasibility study on water supply
system for the Governorate has already been established, and population served
by the potable water supply system has been growing steadly, and water
consumption, particularly in urban areas, will increase in the future. On the
other hand, implementation of the sewerage project in the Governorate has
lagged behind the populakion growth and implementation of water supply
project, ‘Under these circumstahces, accelaration of the sewerge project is of

urgent necessity.

The ¢entral goveinment significantly increased the budget allocation for the
'public utilities sector, sewerage séctdr in particular under the current New
Five-Year Plan., Commitment of the central government which is shown by high
priority given to the sewerage projects is also an indication of the urgent
necessity of the project not only for the Shargiya Governorate but also for
the whole country. As oﬁe of the stratigically impdrtant development area in
the Nile Delta region, urbaﬁization'is expected to. progress rapidly in the
Governorate. In order to collect and treat the wastewater in the urban areas,
conventional sewerage systeﬁ is justified to be the mbst suitable solution

from technical and economical points of view.

Benefits derived from the sewerage projeét, although most of = them are
difficult to  evaluate in a quahtitétive manner, are significant from
_enivotnmental and publid health points of view, Furthermore, as mentioned in.
environmental and social evaluation, other social benefits accrued from the
implementation of -the sewerage projects are also significant. Therefore,
implementation of the sewerage projects is justified in all aspects., This

study confirmed feésibility and viability of the sewerage projects.
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6.2 Recommendations

For successful and efficient implementation of the sewerage projects .in the
Governorate, specifically in the four priority cities, recommendations are
made and are mentioned in'Chapters Three, Four and Five of the current report
in all aspects, such as techniéal, institutional and financial. These are
summarized as follows, together with those derived from findings obtained

during the course of the study.

Technical
- Preparation of topographic maps

There are no pertinent topographic maps on which séwerage plans are
based. The Shargiya Governorate shall ‘obtain topographical maps with
relevant scales (1/1,000 to 1/10,000) from the Survey Department or other
agencies and supply them to Markaz. These maps are useful not only for

the sewerage planning but also for the other physical plannings.

~ Sound engineering design

There are no detailed engineering desians for construction of sewer pipes
and other minor structures, which were carried out by Markaz under the
supervision of Governorate engineers. Drawings andg specifications shall
be prepared even for minor coﬁstruction work, such as installation of
small diameter branch sewers, to assure comformity with total systém; Thé
Shargiya Governorate shall prepare standard specifications for such kind
of work, and provide Markaz with them. Local consultants might be

employed for detailed engineering design.

- Acquisition of land

The Sharqiya Governorate shall agquire land spaces necessary for pumping
stations and treatment plants. New treatment plants in the three cicties,
Faqus, Bilbeis and Minyet El Qamh, are Ilocated in agricultural farm
lands. Since sizable spaces are required for construction of treatment
plants, immediate action to obtain approvals and to purchase lands'shall

be taken.



~ Utilization of local contractor and materials

Construcétion work shall be undertaken by local contractors, and strict
supervision shall be provided by NOPWASD together with coordination with
the Governorate and Markaz engineers. Construction materials and
mechanical equipment, which are locally available, shall be used as much
as possible. NOPWASD shall procure eguipment to be imported well in
advance of initiation of construction work, and shall supply them to

contractors.

- Provision of secondary treatment

In order to meet the legal requirements for treated effluent, secondary
treatment shall be provided for all sewerage systems in tﬁe Governorate.
For five medium. size cities conventional activated sludge process is
recommended and oxidation ditch process is recommended for bthe other small

size cities.

- Measurement and record of sewage flow

Sewage flow shall be measured at certain key points of sewerage system,
-such as pumping station and séwage treatment plant. \These data are
essential not only for proper operatidn bf the facilities, but also for
strict fipancial management. Sewerage Section of Mafkaz shall maintain

the duty and prepare records to report to the Governorate.

- Monitoring of sewage quality

Monitoring of water guality of both raw sewage and treated effluent is
important for proper operation of the treatment plant, as well as for
development of the design criteria., Establishment of Centrai Laboratory
in the Shargiya Governorate is recommended to carry out this task in

coopertion with Sewerag Section of Markaz.

- Records of as-built drawings
Sewerage Section of Markaz shall keep as—built'drawings of all facilities
under its control. NOPWASD shall transfer all construction and as-built
drawings to Markaz through the Governorake after completion and

.commissioning of the facilties.



~ Reuse of dried sludge for agricultural purpose

As for the final disposal of sludge produced ‘in the treatment plants,
reuse for agricultural purpoée is recbmmended. However,; there are no
information about applicatibn of sludge to farm lands. There is alsc a
concern about hazadous materials in sludge. Therefore, further study

including experimental study in pilot farm, are recommended.

~ Reuse of treated effluent for agricultural pukpose

Reuse of treated effluent from treatment plant for'agricultural'purpose is
considered to be most appropriakte means of final disposai-fof sevage.
Study on practical reuse of effluent is recommended. The Sharqi?a
Governorate shall condhct the study in close cooperation with agencies
concerned with land reclamation and irrigation. Faqus, as one of the four
priority cities for the first phase program, and where people are
suffering from pollution of their water sources for both potable and

agricultural supply, is considered to be appropriate site for the study.

Institutional

- Role of NOPWASD

NOPWASD shall execute the sewerage projects in the four cities selected
for the first phase program.. For this purpose, NOPWASD shali, through the
Minsitry of Housing and Public 'Utilties, obtain approvals from “the
ministries concerned of ARE. NOPWASD shall also arrange budgetary
provisions for both the local and foreign components of the project

casts. Foreign aids shall be sought to furnish foreian component.

- Role of the Governocrate

The Shargiya Govenorate shall be a sole exécuting ehtity of sewerge
development projects ultimaﬁely. In this régard, the eiisting
organization shall be modified and expanded significantly to cope with
increasing resposibilities by Ehe year 2005; For the first ﬁhase program
'up to 1995, main role of the Governorate is provision of .coordination to

NOPWASD.



- Role of Markaz

Sewerage Section of ‘Markaz shall be directly involved in operation and
maintenance of the. entire sewerage system when construction is completed.
The exisiting Sewerage Section shall be expanded and new units shall bpe
added ko assume the responsibility. Vigérus efforts shall be excerted to

recruit sufficient number of qualified staff.

- Training of personnel

Considering the present serious shortage of qualified personnel at all
levels necessary  for proper management of sewerge system in the
Govenrorate, efficinet and practical training program shall be established

and fulfilled. NOPWASD shall play a key role in this aspect.

Financial
- Raise of sewerage tariff to assure positive FIRR

The current tariff levels are extremely low in comparison with the
long-run average incremental costs as well as affordability bf the
coﬁsumérs. The substantial tariff increase, hence, are suggested. Based
on this assumption, financial projection is made. The results shows that
the estimated operation and maitenance costs can be covered., However, if
the 1loan component is involved, the debt ‘service repayment would be
éxtremely difficult. The internal rate of return (FIRR}) is computed on
siﬁ cases. The highest FIRR (+1,77%) 1is given in case of foreign portion
of the project costs to be excluded together with rapid rises in tariff
aﬁd surcharge ratio,. The lowest return (m2;6%) is in case of all the

costs financed locally and moderate tariff rises.

~ Need for fofeign grant aid

In view of results of sensitivity analysis, it 1is suggested that the
proposed project should not be implemented under the conventional
financial scheme such as foreign loan érrangement. Instead, it is
strongly recommended that the foreign'grant asgistance program should be
"incorporated in order to separate the foreign portion of the project

investment costs.



The need for improving urban sewerge service to medium size cities throughout
qupt is evident from the existing widespread and  severe environment
problems., bue to the expansion of piped potable water of the dwellings,
coupled with high population density, inadequaté'sanitation system apears to
be the leading cause of infectious diseases in the urban areas. The proposed
project would help to enhance wastewater treatement with the objective of
meéting neads of the year 2005 and onward. The first phase project wouid also
benefit some 480,000 péople in 2000 and 520,000 people in 2005 living in the
project area. The AIC analysis indicates that the current tariff could be
further ralsed within the 11m1t of the affordablllty of Lhe consumers {below
5¢ of the monthly income). In light of numerous health, environmental and
employﬁent benefits to be- generated, it 1is recommended that the proposed
project should be implemented as soon'as'possible to realize atore-menticned

economic benefits in Sharqgiya.
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