1. Introduction

The study team emplbyed a local subcontractor to carry out the leveling sutrvey
in the four cities, namely Zagazig, Bilbeis, Faqué and Minyet E1 Qamh. They
started the field work on 23rd January and finished it on 10th February,
1988. buring the field survey, confirmation of the official bench marks were
carried out by them under the supervision of the keam's engineers. Alsc seven
temporary. bench marks to be used for sewerage planning, two in Zagazidg,

Bilbeis and Minyet E1l gamh and one in Faqus, were established.

Leveling survey was carried out along the proposed gravity trunk sewers. The
routes of the leveling survey are illustrated on Figures XI1X-1 through XI1X~4.
Ground levels usually at 80 m intervals were measured. Levels of such mian
features as curvés, crpssings of main roads, canals, drains and railways were
also measured. Accdfacy of the levelindg survey is within 20 mm S (where § is
one way diéténce’of the survey in km)}. The results of the leveling survey are
plotted on the drawings as longitudinal sections with scales 1:;100 vertical,
and. 1:5,000 horizontal. Drawings are included in  Volume Four of the current

report.

Locations of the official and temporary bench marks are shown on Figures XIX-1
through XIX-4., Sketches and phdtographs of the temporary bench marks in the
four cities are shouWn in Figures XIX-5 through XIX-11 and Photos XIX-1 through

XIxX~7.
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Figure XIX-2 Routes of Leveling Survey in Bilbeis City
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Photo XIX-1 Temporary Bench Mark (A) in Zagazig City
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Figure XIX-6 Sketch of Temporary Bench Mark (B) in Zagazig City

Photo XIX-2 Temporary Bench Mark (B) in Zagazig City
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1. Introduction

Design and hydraulic calculations of the sewerage facilities in the Ffour
cities, namely %agazig, Faqus, Bilbeis and Minyet El Qamh, are presented in
this Appendix. For gach city, a set of tables cohsistinq of four categqories,
i.e. 1) hydraulic éalculations of trunk sewers, 2) design and hydraulic
calculations of pumping sﬁations, 3) process design of treatment plants, and
4) hydranlic calculations of treatment plants are prepared. Process design
and hydraulic calculations of Zagazig STP by NOPWASD are inciuded in Appendix

VI and not presented here.

Hydraulic calculations of trunk sewers are based on the Manning Formula, using
a roughness coefficient of 0.012. For gravity sewers, peak flows 1in the year
2040 are used. For force mains, double lines, one for the peak flows in 2005
and anothef fFor the incremental flows from 2005 to 2040 are designed. All
pumping stations are designed for flows in 2005. Capacities of pumping
statibns,.i.e; diameters and number of pumps, total heads, and motor powers

are calculated based on peak flows in 2005,

Capacities of major process .units of ktreatment plants for three cities
Eogether with dimensions of the faciliﬁies are calculated} All treatment
plants are designed as conventional activated sludge process., Hydréulic
calculations are carried out on the basis of assumed water levels of the
receiving drains. Tt should be noted that water levels of the drains should

be confirmed with the authority concerned at a later stage.
All of the design drawings presented in Volume Four are completed based on the

calculations in Ethis Appendix. Therefore, tables here should be viewed in

conjunction with those drawings.
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