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PREFACE

- In response to the request of the Government. of the Arab Republic of
Faypt, the Jaﬁa‘nes'e Government. decided to conduct a feaéibili_ty study on
the El-Arish S'ewe_ragé and Drainage System and entrusted the study to the
Japan International Cooperation Agency (JICA); The JICA sent to El-Arish’
a survey team headed by Mr. Shohei Sata, Nihon Suido Consultants Co., Ltd.,
from 15th July to 4th November, 1985,

_Thé team ha'd: dfseussions ﬁn'the _pt‘djeét. with the offii:ials concerned
of the Government of Egypt and conducted a field survey in El-Acish and

it's Surround_ing area. After the team retu_r‘héd to Japan, quttxerlstudies
were made and the present report has been prepared.

[ hope that this report will serve for the deue.lopment of the Project
and contribute to the promotion of friendly relations belween our two coun-
‘tries.

I wish to express my deep appreciation to the officials concerned of

the Government of the Arab Republic of Egypt for their close cooperation
extended to the team.

March. 1985,

__ /,ﬁmé | /1’(44/; ]

Keisuke Arita

President
Japan International Caaperation Agency
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- PRDJECT QUTLINE

The st.udy team has t:onducted suruevs ln El Amsh and it,'s surrounding
areas of 1, 00[] ha, cornpnsmg detailed field invest.lgatmns suweys and
technical analvses of all'.emat.me plans’ for the uariuus element.s, and
present legal, managerlal economic and flnancnal matt.ers to establtsh 3

feasibility study on sewerage storrnwater drainage and. sewage rouse
system. '

8ased on the field lnuestigatlons and surueys, a long terms plan for t.he
system has been developed. - The recomended long -term plan encompasses '
the samtary sewers, pumping statlons. spwaoe . l;reatmenl: plant stomiwater
drainage, and treated sewage reuse facahties to cover a tcltal of 894 ha
urban area by the vear 2005, with an estimated served populatwn of _
135,000. The total sewage flow, prejected to reach approxlmatelv 20 000

’/day by 2005, will be transpnrted euenl;uallv to the sewage treat,menl:
plant al: Jarada fer crup u‘rigatlon at the farm lands ln Jarada '

The lmplementat,mn of the prngramme wnll t)e dnnded int.o t,wo successive o
construction staqes, the ﬂrst. sl:age belng from 1985 to 1992 and l;he Second
stage from 1993 through 2005, Of the total sewerage mlplemental;ion area
of 894 ha. high prionw districts of 402. 59 ha or about 45 per cent of the
sewerage dlstricts is scheduled to be implemented underp the First st,age

programme. Major features of the recommended pro;ect are surmnamzed
_?as fellnws : ‘

em . Ish.Stage znd Stage

_ by1992 | by 2005 . by 200

L Sewed Area thay R .

‘gl Arish Salem ‘ 40259 . agRs9 894, -
“Maseld (N5G) -~ 10600 - - 10600 - _i06.
fatal - ' 50859 ' 508.59 1,000

2. Served Populstion _ _ -
El-Arish, Salem | 50,500 900 435,000
Masait (NSG) 000 . 2000 . 2000
fotal 70,500 111,000 155,000

3. Sewade Flow (m*/d)

El-Arish, Salem 6,700 12000 19,50
Masald (NSG) 3,900 3,50 3,900

Tatal 10,600 15,900 23,400

- vii -



The recommended project cambriées the facilities as listed below.

i._ltem

Ist Stage

~Final Staga

Slzelcapamt.y No. /lengt,h S:ze/capacntv No/lengt,h _

1. Gravi'w sewers 200 to 900 80,230 m
2. Pressure sewers m t.o_ L n_‘m . 26,510 m

3 9wnpmg st,atmns

Maln £S5, 36 m/m

200to900m 'I?3635m-
1(1]!:05(!]"!11 269?0[!1

22 stations

100 ¥ of system

2110 m¥/min,
" El-Ris3 P.5. 3x6.8 mi/m 211 m*/min
Manhole type P.S. 0.06 to 583 8 stations  0.06 to 5.88
m’/mm ‘ _ m’[m_in
b Sewage treatmnt %0 X of total
plant -~ - 10,800 m*/d system - 20,000 m3/d
5. Experimental farmg feddan farm 7 g teddah farm
. facllxtieg , 4 feddan for _ & feddan for

facilities

facilities

The prnject requnres a t,ot.al of l. E4 &2 318000 cap:tal cost,s of which o

L.E. 25,144,000 will be dlsbursed durmg t.he First S!;age construct:on.

The breakdown of the construction costs nt‘ both foreign exchange and

lncal components by stages are as follews

17,260

(L.E. 1,000)
T4t stsge 2nd Etage _Total

. Ieem Forelgn * tocal Total ‘Torslgn - Lodsl - Total roreign Lecal Totsl

1) Sewzra, menholes 2,364 9,160 11,364 DN 10,400 13,736 3,600 19,500 . 29,100
2} Purpling statlcon 1,18 | 1,033 2,353 204 F£2vd SOl X 1,602 S 1,158 2,85%7
3) . Treataent plant 2,356 3,841 6,002 T 598 416 1,500 2,94% 4,552 1,052
4} Teelgation system 2971 99 - 396 - . - 97 9 196
Sub-total s 6,245 13,886 30,118 2,299 11,525 13,140 7 8,.((( ?!,HI' 33,855

$) Engicsering ) 402 g1 1006 S ar T g 617 1,016 1,69)
€} ContiIngencies 1,241 1,716 4,60 . 448 2,308 ?,‘H' ’ 1,669 5,08} 6,10
Sub-totel . o 1,649 - 3,380 5,029 117 ?,71.? l'.l“ C 2,368 6,097 8,161.
Grand Tote} : 7,884 5,144 2,916 14,248 AN L io,sxo 31,508 42,318

The concluded indices of both financial and ecnnomic analyses of t,he
_ prnposed prmect. area as follows ’

- viit -



item . B/C . NPV(Y HER  ERR
Econcmic analysis 0.59 (=) 10,273 - 8.72

Financial analysis 0.63 {-) 8,200 9.47 -

Note: (%) L.E.4,000, discounted at 13 ¥

Concluded key indices of the sensitivity analvsis'aré as follows:

Economic analysis Financial analysis
' as_for B/C As _for B/C
Cost{-)10%  Benefit(:) 0  0.65 Cost(+)10%  Benefit (4) 0 0,57
" 0 *  {-)10%  0.53 " o " (+)10% 0.69
" (4)10% " 0 0,53 * (-)10% = 0 0.7
- ) (+)108  0.64 n o . {-310  0.56
" (+)10% " [-)10% ©.48 = (+)10% * (-)i0% 0,51
" (-}15% " 0  0.68 " (~315% n 0 4
As for EIRR As_for FIRR
Cost{-)10% Benefit(s) 0 ~ 9,52 Cost{4)10v  Benefit(t) ©  8.81
" o " {-)10% 7,95 - 9 *  (+¢)10% 10,14
* {+)10% o 0 - 8,02 " {-}10% » 0 10,22
» ] " {+)10%  9.45 .. o (-)16%  8.74
™ {4y 108 *  (-)10% . 7,25 " {+}10% * {<)ios 8.10

" {=)15% ) 9,52 " (=15 - 0 10,64

For the management of the new sewerage system, the expansion and modi-

- fication of the existing Hbusing Department of North Sinai Goveroorate

is considered to be the most appropriate at the p_re'senl. stage. The D.e'p'art—
ment will he'fullg responsible for the plan'ning. design, construction, op-
eré_tinn_ and maintenance, and monitoring and surveillance of the system by
expanding i_ts_brganiza_tion with additidnal suffiéient staff and pravision

with adequate financial support.

- ix -



SYSTEM _KEY PLAN

TO CAIRO

\ MASAID. S"#ZIICTU()%\

MASAID SEWAGE TREATMENT PLANT
- ~(200m X 250m)

S

JARADA SE%GZ

TREATMENT PLANT

T

EL-RISA PUMPING STATION

{30m X 40m)

MAIN SEWERS

@® MASAID MAIN
@ BEACH MAIN
'@ CENTRAL MAIN
@ WADI MAIN -
(3 SALEM MAIN

6 FORCE "MAIN _
{Main P5S to Jarada 5TP)

({180m X 255m )
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I. INTRODUCTION

1.1. Project Background

El- Arish City, t.he caplt,al of the l\orth S:nai Provisice, hes at. 33“ 50' east .
longltude and 3t° 10 north iatltude. facing the Med;terranean Sea a5 shown .
in Figures | and 2, The present _pOpula_t.mn af the City and ll;s env;r_un_s 15
estimated at approximately 70,[106 which reside in about 800 ha area cover-
ing Salem and Masaid disteicts.

During the 12-year océuhation of this region, no study and C(‘_)nst,ruct.ibn of
the sewerage system has been made and thereby the deterioration of sanitary
conditions in the area has now become a deplorable !evei. particularly the
groundwater contamination by the uncontrolled wastewater discharge through
the exis_ti'ng transh syﬁtém. '

In Ordef.to meet, the basic demands nf‘ public sanitation in the area and to
set up a good link between projects for drinking water and sanitary sewerage,
the North Sinai Gnuefnorate {NSG) has taken up the sewérage construction
project for El-Arish as one of the top priority prﬂgrames._

The Gouermﬁent of Arab Republic of Egypt requested the Japanese Government

in 1984 for assi_s!,énce in establishing the sewerage and treated sewage reuse pro-
gramme for El-Arish area as the first step towards the implemantation of the
project. . - ' '

in response‘ to the i"equest of the Government of Arab Republl_c of Egypt, the
Gouér_nment. of Jopan decided tl.o. undertake a Feasiblity study on El-Arish °
sewerage and droinage system (Study), within the general frame work of tech-.
nical cooperation between Japan and Egypl which is_set forth in the agreement
on technical Looperatlun between the Government, of Japan and Arah Repuhllc
of Egypt entered into force on 31st January 1984,

'Ihe Japan lnternatlonal Looperation Agency (JICA). the ofl’lcial 6gency
responsible for tha implementation of the technical caupelatmn programmes



of the Government of Japan, has undertaken the Study in close cooperation
with NSG and the authorities concerned of the Gouernment. of Arab Reput}hc
of Eg\;pt

The Study comprises detailed field investigations, surveys and tecﬁhical :
analyses of alt.emat.we plans for various elements, and present.s legal, man-
nagerial, economic and fmanmal matters as propnsed for the lmplementatmn
of the first stage programme for the sewerage, drainage and trealed sewage -
reuse systems, '

1.2. Purpose and Scaope of the Study
The objectives of the Study are:

() To examine and assess the technical .and economic feasib’ili't:.y of the sewar- -
age and drainage system (the target year of 2005) in the city of El-Arish.

-(b) To prepare the basic considerations on the pntent;iﬁlit.\} of the eventual
tri:aled sowdge reuse project. S ‘ S

The scope of the Study ace:

(@) To carry out the feasmilll;y sl;udy for the area of approxnmat.ely 1,000 ha,
" cavering t1- Amsh Clty and its envifons. '

(8 To undertake the field work in Egypt and analytical and design work in-
Japan, comprising:

- Data collection and review. .

T

Field survey for t.'opugr'ahhy and water quality.
- pPpeparation of alternative plans, L
- tdentification of the appropriate plan in the form of items.
including facilities planning, Implementation planning, and organization
operation, and management. planning.
- Basic cuns:del‘al,ion on the potentiality of the euentual treated sewago L



reuse project. _
- Evaluation of the proposed system.

1.3. Undertaking of the Study

The Governinent of Japan has taken through JCA NECESSArY Mmeasures t.o_'
despatch the study Leam to Egypt and to perform the feaf‘ibil'iw Studv and-
techinology transfer to the Egyptian counterpart porsonnel in the course of
the Study : '

The Government of Arab Republm af Egypt. has aocorded prmllages. immunities
and other benefits to the 3tudy team, and through the authorltles concerned
taken necessary steps to famhtat.e smooth conduct of the Study.

The study t.eam commenced l;he Study on 9th July 1984, and t,he fleld work lasted
unti !nt.h November 1981. Thp wark in Japan completed 1n mid February 1985.
The rosult.s of 1nvestlgation3 and stud195 have been compllecl and presented

in the form of draft final report the report was conﬁrmed by all the
agencies concerned in Fehruaw 198‘3 Upon rooeipt of the 'égpncies advice

and comments on tho rEport and nocessar\; addltions and reu;sions thereon
were made, the report was finalized in Mor_ch 1985 as prosented herein,
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n. PHVSi[:AL_,SDC[AL AND ECONDMIC ASPECTS OF THE STUDY AREA

2.1. Sacioeconomic and Social Aspects

(a Yhe econom:c actlwtles in North Sinal consmt. mainly of tnut‘lsm. agriculture,
light 1ndu5l;nes. public admlmstratmn and tradmg The l;ol;al 1nuestment.
of the North Sinai Governorate's (NSG) level is due to reach L.E. 1,560 mitlion _
durmg the Fiue Yeat' Plan from 1982/83 - 1986/87 over double of that for < _
the past five years Sinai is set the partlcu!ar ‘tasks, namely, establishment
of agncultural settlements through land reclamation and better use of -
groundwater, establishment, of‘ industrial activities based on the available
natural resources and mndermzat.lon of fishing actl\ntles and better explm-
tation of tounsl;;c potent.zahties. ’

Expenditures conducted by NSG should be amounted ta L.E. 54 million up to
1936/87.  In 1982/83, some, L.E. 9 million should be dish_urse_d and over L.F,

13 ﬁ\illion might, be spent in 1986/82. As for sectional allocation of expend-
iture, u't.ili'tles are standing out, Transportation is following it, but.
industiy’ and services run rather behind them. The biggest portion in the
sectoral total is shared to road pavement, wlth a little difference for
potsble water supply.

‘El-Arish {s not only the capltal and headquarter i’qr NSG but also the pro-
vincial centre of living, commercial and trade, and industrial activities
in the area. . Af: fluent, gr(')untMater‘ as Lhe,‘conuentiunal assets accompany-
ing white-and-beach on the Hed'iterranean coast with green dé_t.e~p_alm '
groves invite people from inland and upland together with tnui"i.Sts, :
domestic and foreign. . . tstablishmant of tourists centre in El-Arish is -
strongly recommended by the Sinai Development. Study and [ntegral Rural.

| Development, Project for Sinal Northern Uplands is Just completed its study
in Julv. 198&

Howaver, because of wars and Isracli occupation for long vears, develop-
ment of this central city in the area is just launched. = The place inhibited



some 70,000 is ln the very beginning stage of activity and is now
starting to progress.

(b) The North Sinai coast suhi‘egiuri_ of Sinai, with 117,000 pebple or 15
per cent of the Sihai total, has by far the highest population density
of Sinai's five subregions. Eighty per cent of this subregion's pop-
ulation are concentrated in the northern corner from El-Arish through
Rafah. '

The 1984 popuiaiion in El-Arish is estimated to be 52,009, of which

51,000 reside in the study area.- lh addition, a total of 13,000 tourists, '
workers and ti‘ahsients stay in El-Arish over short peried, particutarly -
during summar seasons. These temporary populations are considered

to stay ‘wi_thin the sewerage planning acea, thus making the totat
present pbpﬂlatinn for the sewerage planning to be sbout 64,000.

() A land uée plan for Fl-Arish City and its environs has been under
cansideration ﬁy'the NSG; howev_er, the plan is still tentative and
subject to the final appraval by the Government. Land USG_PIBﬁ o
projections have been made for six categories of }a_gnd use, including
commercial, commerclal-residential, residential, institutional, tourist

and green areas.

(d) There are many _]icen's'ed establishments both of secondary and ter-
tiary activities, but moSt‘o'f the businesses afe_small in scale and in
general use small amount. of water. There are approx_imateiy_' 8,500
registered‘autom.nbilés in the City. The éar repair factories and -
transportation services are the major Industries in the City.

Other industries are hardware stores, concrete factories, clothing
manufacturers, embroidery and handicraft shops, wood and fur-
‘niture factories and s‘*’estrauranté, bit all ‘of _these ara small in scale.

{e) The most common crop in the area {s barley which is grown in scattered -
small areas under intecmittent cultivation. Besides the barley, water- '
melon and caster beahs are widely 'gx"()wr); but the profitsbility of these

~ crops is nat so high-compéééd with 6the’r-veget,ébies and fruits.



2.2. Physical Chacacteristics of the Area

{(a)

®

(c)

(d)

The El-Amsh region is an area of low rehef terram The land for‘ms

_ predominantlv sand dunes; sand sheel;s, and coastal depressions in

different structures. - gojls consist principally of unconsolidated”
depaosits formed from ailuulal aeolian, or lacstrine dep051!;s and
developed primarily under arid conditions.

The groundwater elevations are in general low except, thase in Masaid
and other low-lving districts.

El-Arish is situated on the altuvial delta of the Uadi El-Arish, facing
to the Mediterranean Sea in the north. - Ground elevations range
from 2 to over 30 metres above the mean sea water level, with the’
highest point o? the'larea r‘ieai_‘ the gs‘a\}e yard.

Rainfalls of the area haue mostlv concentrated in wmter from
Nouember thmugh March, accounting for almast 85 per cent of the
annual prec1p1tat10n These rainfsils oceurred in 18 days and the ,
number of davs having the rainstorms of more t,han 10 mm per day
was 3.5. The maximum ever recorded rainfall was 59 mm per day In
May followed by the second heauxest ramfall of 92 mm per day in
Gctober .

Rainfal] dat.a by self registering recurd papers are auaitable from
Meteorolugical Authority HE Calm for the last I:en years from 1960
l:hmugh 1966, 1980 1981 and 1933,

Re}ative humidxtv in the area ranged between the lowest. monthly mean
of 14 per cent In Aprll ancl the monthly h!ghest mean oF 100 per cent :
in January. March Aprﬂ and Decembet‘. The mont.hlv avarage
temperatures recorded in the last ten years ranged fmm the lowest.
19.3°C in January I:o 31 "C in August haulng the mmimum temperature

of 8. 5°C in January



2.3. Public Facilities

(a) El-AéiSh's water supply source fully depends on the grc’;undwatet'
extracted through the existing 22 deep wells located mostly in the
southern park of the mty The wells have been in operation to produce

~ the water of 19,000 m*/day at the rnaxlmum A plan is now underway
te add & more wells in Masald housmg development_ area in the immediate
future to supply the water to the residenmts in the new apartment

housing area.

The water is in general transmitted directly to the main water pipelines
ranging between 6 and 12 " in diameters. When the watef consumption

~ is low and surplus water is available, such water is lifted to two reserv-
oirs for the peak démands. '

. According to the NSG's information, a tatal of about 9,00{).r5ri\'rate
houses and Institutions were connected to the water suppty sg}st'em in
1982. Mast of the houses ore provided with a water metei‘s, but many of
which were out of use. '

(b) Presently, no p'u'blic sewerage system has been in opera_tlicir_: in E1-Arish
and its suburban areas e)(cept those for Masaid housing area. Ali
other wastewaters produced from residences, commerciat and insti-
tutional areas are disp'ofsed of directly into ground through transh

system.

The transh sysl:em is composed of flush toilet, bat.h kitchen utensnls
sewer pipelines and t,ransh The transh is a kmd of saakaway plt,

either circular or rectangu]ar in shape somewhat similar to septic tanks,r
sited ]USt. below gmund tavel, in which the excreta, mxxed with the
sullage water‘ is retained for a few days Comparatwely hlgh per-
meablhtyof so:ls enables the ‘residences to use the t.i‘ansh system
w1thout noticeable troubles for Vesrs, except. those in ome Iuw—lying
areas. In general, transhes are cleaned ance overy few vears depend-
ing an the conditions



The discharge of most of _l.h(a_ wa'_st.ewate;rs' without treatment is a major -
course ‘of -the groundwater pollution in the area. Results of the water
quality survey on the existing city water supply wells i_ndic’:‘até'tha't
water in some of the wells contains cblifnrm_'baptéria and ammonia
nitrogen, showing that the groundwatér ‘contamination by human wastes
is now in progress. Such conditions will result in sorious adverse
environmental and public health prablems. If no.immedia't,e action is
Laken to alleviate the wastewater burden on the groundwater, it is
‘evident. that the pollution will become more seriuus in the immediate
future. ' : '

(c) Because of the relatively low p:ecipitatidns coupléd with 'ﬁhe ‘s:t.'ail‘

' characters' stégnétion of féihfall runoffs has no't. been serious ‘
prablem, except at some places in low-lying area. In the lw-lyihg areas,
stromwater pipes have been pmwded by the City Council to dlscharge
surface runoffs of rainsterms to the Wadi by gravity. Many of the
existing drains are clogged by efther sand, debris, or sludge, thereby
pipe capacities are sighificantly reduced. At many a locations, household
sanitaw pipes are illigallv cnnnected to the storfﬁwater dra.lns

fresently, the collected stormwater is dlscharged to the Wadi thmugh
five outlets.

(d) Roads m El Amsh Cit.y are classmed into two categories dependmg _
on the purpose for the use and srale, name]v,nut.side roads. and
inside mads The out.sxde mads have 7.5 metres wide pavement and
50 metres wide reserved land for the future expoanswn while thuse '
of the insxde roads are 2t and 25 metres The OUtSlde roads are under
the cuntrol of the Gpneral Aut.hont.\,t of Road and Bridge, whereas t.he
mangement oi“ the 1n3|de roads are the NSG Management. Ruad and Trans-
portation's respons:biht,y. .

(e) Cans! Electriclty Di_stribution Company {CEDCO) is responsiblé for
"development and operation of electric power generation, transmission
and maintenance In Sinal. Currently, the maximum generating capacily
of power plants in El-Arlsh is 7,000 ki sccording to the Information by
the etectric bofnp‘an"y.‘:é A plan 'is__u'nderway to add 16,000 kUl capaciky
within 1984, thus tha total rated capacity of power statfons by the
end of 1984 would be 23,000 Kiy. | |



(f) Traditionally, the livestock sector is one of the major businesses in
the area. Goats, camels and sheeps produce milk, meat, fibre, hide .
and many others. Beside these livestock, there are -small pumber of
donkeys, very few horses and less than 100 beef cattles. Animals
are slaughtered in & staughter house. The total nun{b_ers slaughtered
animals from 1980 to 1983 ranges from 1,960 to 2,805.

Fisherg in El-Arish is most.ly of coastal fishing and small in scale.
Mast of. the catches are consumed in EI-Arish and its suburban area.
Small amount of fish caught in El-Mazar is brought to El-Arish and
marketed. No particular processing of fish is made but anly salting
af small quan_tit.y of fish.

(9} There are nearly 20 hotel facilities with capabilities of over 1,000
beds and additionél 10 fécilitieS with some 1,200 b.eds_am vnder
construction or are projected. Besides, youth-hostel and shallets
as well as tents specially for young gengiration and family circles
are rather innumerably set up.

In 1983, Tourism Department of NSG t’:nunt.ed 71,156% aé the total tourists
who seemed_to stay in the City.Among them, except the tourists
for lodging facilities of sporting/recreation, the occupied numbers
of hote! guésts reached 62,785, of which 34,798 ar 55.5 per cent. were
the guesl:s in high—seaaun as the latler half of the year wlt,h 50,685
tourist- mghts In the ﬂrst half of 1984, a]though in off season.
the occupned number was 30, 269 which were 8.3 per cent mcrease '
Compa[‘ed to the same permd of 1983 Their tourlst nlghts in I;he
pemud were 5& 5?9 that were equiualent. to 7.7 per cent increase
compared with even the hxgh season s recor‘ds in the latter ha!f of
1983, An equwalent of some L.E. 2 million might be able tn expect

as a yearly gain to £1-Arish.

() A general haspital of NSG has been in service In El-Arish as the
centre of the medical and health services for peqple {n the.region.
The hospital is provided with modern facilities and equipment for

medical treatment, epe'ration' and examination, with a total of 1&0

-0 -



beds as of Alugust 1984, A centra] laboratorv is attached to the
hospital, howeuer, without facilities to conduct water qualltv analysls.

" According to the information from the haspital, the number of each
such diseases as cholera, tvshoid fever and dysentery in the regxon
were annualy only few cases and are ignoreble lovel so far as the
sewerage planmng is concerned. '

2.4, biellwater and mastewater Characteristics

{8 For groundwater survey, t.etaily 19 deep wells haue been sampled and
tested. In the wa!:er of the wells locat;ed adjacent t,o residences
the t.etal bacl:erla ef 100 or ‘mare coldnies/ml were traced These wells
were apparently centamlnated by wastewaters dlscharged f‘rem the
transh svsl:em of the nearby households Chlomde ion concentrations
ranged between 500 ma/l and 1,2(][] ma/l.

{b) The mastewater survey conducted at an apartment. housing complex
in El- Salem district end a hotel sewage treatmenl: plant, indicated that
the average domestic sewage BOD concentratmn was 130 mg/l ha\nng
55 coneentratiens of 20.5 to 271 ma/l. The hotel wastewater had twice
as high BOD and COD \ralues as the domestic sewage. but the total '
nitrogen level of 40 to 60 ma/l and total phosphate of 7 mgll were
almost same as those of the scwage from the housings.

(c) Fluctuation of sewage flews measured at heuses in El- Salem. serwng
approxamately 100 persons. mdlcated that three clear sewage flow peaks
occurred durmg a day, twa peaks during daylight huurs at aruund 8: Gﬂ
a.m. and 1:00 te 2:00 p.m., and the third peak occurred at 7 00 te 9:00
p.m. In night hours The peak flow was aboul. 2. 3 times h:gher than the

18- hour average sewage flow.

{(d) Yhe septic tank effluent at El-Salem housing complex was relatively
{n stable condition, having CDD of 200 mg/l, total nitrogen of 50 to 60
ma/l, and total phosphal:e af 5 to 7 mg/] As the anaerobic digestion -
undergoes in the spe!,le I:ank ‘the tank ef fluent often deteriorated due
rnainly to the flew eut of sldughed scum. '

- 11 -



(@) The daily average per capita sewaqe flow rate in.lQB!n has been estimated
to be 120 lpcd. The dally maximum and hourly maximum per ‘¢aepita sewage
flow ratos have been proje'cte_d to he 160 !pcd and 10 pch, réspectively.

Based on t.he presenl: population in the study area and the est.imated
sewage flew rates, current domestic sewage discharge in the st.udv area
of 1,000 ha has been estimated at apprommately 14,400 m3/day.

2.5. Need for a Project'

At present, El-Arish and its. suburban aréas have no camprehenswe rnodern
SewWerage system except for Masald housing development area and all the

domestic and commerc:al waatewaters are t;elng dlscharged dnrectly into
s0il through the transh system without receiving any treatment.

Areas dependent on soakaway dramage far wastewater disposal are very
likely to have prob]ema m the future if water use is sngnificantly mcreased
“since the maxlmum amount of water that can be dlsposed of in this way

is llmlted by the rate of seapage inte the ground The Seapage rate
from the transh into the under]ying soil may becume eonsrderably less

than the rate of water cunsumptmn of an urban household with an indi-

vidual water connection.

The ever- increasing populatiocn and the improvement of the living conditions
in the area have rapldiy increased the water use, and now the groundwater
Lnntammatien by the uncontrol]ed wastewater dlscharge has become a
deplurable leuel requmng lmmediate actlons t.o prevent further degrada-
tion of the grdundwater as we]l as the beach Further grnundwater con-
t.aminat.ion in the area will no doubt cause serious damage to the environ-
ment and to the development of the area, especially to tourism and develop-
ment of t.he rich recreat.mnal use of the sand beach.

The obsaruatxon of exnsting sit.uatmn apparently lndicates that 8 cornpre-
hensive sewerage syst.em censtruct!nn programme be 1rnmediately lmplemented.
If o modern sewerage syatem is prouided the sanit.ary condil;ions will
become progressively worse, Moreouar. the sewage treatment plant efﬂuent

-12 -



will be fully utilized for agricultural and other piJ"rpréséS'a new water
source. If the project is not implemented at this time, the cost éscamtion
due to the inflation might hamper the project implementation at later stage.
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IL. FUNDAMENTAL PLANNING CONSIDERATIONS

In pur.suant:e of the 'ull:'imate objective of improving gdvlrunrhental sanitary
conditions throughout the Study Area, investigations have been made Into
the adequacy of the existing waste dishqsal. drainage and treated sewage
reuse facilities, and methods whereﬁbyI deficiencies can be eliminated.

On the basis of the results of investigations, design bases for the systems
have been developed in relatien to project implementation, population esti-
mates, wastewatec productions, stormwater flows, characteristics of ground-
waters and wastewaters, design criteria, treatment process selection, treated
sewage reuse for irrigation, and various engineering alternstive plans.

Yhe results of investigations and studies are summarized in the following:

3.1, Study Area

The Study Area has been thoroughly investigated and reviewed in the

light of existing physical and development conditions, future development
schemes, and the results of the topographic SUI‘VByS conducted under

the Study, te designate the area for sewerage plan’hing. The Study Area
thus identified encompasses abpm‘ximately 1.[1]_0 ha urban districts, covering
the existing Masaid sewerage district of 106 ha constructed by NSG for its
housing complex, as shown in Figure 3 and tabulated below:

- Existing urban districts " El-Arish 432 ha
S ' ~ Abu-Saghal 43 "
- NSG's houslng development Et-Masaid 06 »
areas o .
S, El-Satem - 14 "
- Housing development areas ex- North of :
pected in immediate future El-Salem 34 "
- Tourist development areas Along beach 111 "
- Future developnent areas Avaibs .
tributary to study srea Masaid - 160 "
Total of the Study Area - | 1,000 "
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3.2. Population Estimates

Population p['o]ectmns for the Study Area have baen made t‘.aking int.o
accounh the future populatlon densntles of the area and availabillty of
water resources to supplv a sufflclent dmnklng water te the pupulatwn
The population in the ‘Study Area in 2[)05 thus estlmated 15 155 000, of
which 150,060 persons are expected to reside wlthm the sewerage planning
area and the rest outside the planmng area.

3.3. lastewater Quadtitieg and Qualities

(a) Per capita sewage flow rates in I:he year 2005 have been est.imated _
based on the resu]t.s of the fleld suwev and studies, as, shuwn ln Table 1.

‘Table 1 Estimated Per Capita Sewage .Flm.;: Rateé (lpcaj

Year  Daily Average = . Daily Maximum Hourly Maximum

1984 | 120 lpcd ;160 Ipcd 10 ]pch
2005 150 " w0 " 125 "

In addition to the sewage, an average inf:ltration rate of 8 m3/ha/day
is cansiederd for the sewer p]anmﬂg and design in the Masald sewerage
dlstrl_ct '

' (h) Based on the estimated populatlon in t.he Studv Area snd the estimated

per capita Sewage flow rates, over-all wastewater quantlt,tes have boen
calculated as shown ln the following table.

Table 2 Estlmated ujaﬁtewatet‘ Productlan in t.he Study
Area by District.

item El-Ar;_sh Dist.  Masald District
Served area (ha) 894 ' ' 1067
Served population . 130000 : 20,000
Gre'eﬁdwater (m'/day) L 900

(To be continued)
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Table 2 EsLimated I.dastewater Productlun in the Study
Area by [}:stmct

_ _ (Cuntmued) )
ltem o ~ El-Acish Dist. Masaid D:st.
Daily average flow (m‘{dav) | 19500 0 3,900
Daily maximum tflow {m*/day) 26,000 . 4,500
Hourly maximum flow (m*/Mr) = 4 ¢95 . - . 288

Nate: El-Arish dlstnct includes .l‘,ﬁ_e futuce tributary area of 127 ha

(2) On the basis of the wastewater field survey and comparison with those
in other similar cities of both £gypt and other t::nun'tri'_es. the present
average per capita BOD contribution is estimated to be 20 9. This
will increase at a rate of 1 g annually reéchning at 40 g by the vear
2005. - As the daily average per capita sewage flow is 150 lpcd, the
80D concentration of the sewage in 2005 is estimated to be 270 mg/1.

In the same manner, concentrations of 55, COD, T-N and T-P have been
projected at 270 mo/l, 220 ma/l, 80 ma/l and 10 mg/], respectively.

3.4. Stormwaler Quantities

Al avaliable rainfall data records for t,he past. ten years haue been
‘collected from the Natlonal Meteurological Agency, and rainfall formulae
far frequencies of 3 5 7 and 1[I vears deueloped for the planmng . '
purpose Ul’.her necessarv factors for the dralnage system planning.
such as runoff coeffic{ents. inlet times, and rainfall frequencnes to be
adopted have also been elaborated

3.5. - Engineering Considerations for System Planning

@ 7o select. the rnosl; apnropriate 'wast.éwal:er system for t.lm area, all
feaslble alternatwe wastewater collection, treatment and dlsposal
systems have been delineated and analysed fram technical, environmental
and ecanomlc mewpoint,s The study has been carrled out on three
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alternative s'y'ste'mé. hamély- I) on-site sanitation, 2) smallboré sewerage,
and 3} conventional sewerage. The on- -site sanitation system is in principle
sama as the exist.mg transh system but with addltional septlc tank and
other auxlhary ‘facilities to abate wastewater loading to the ground to
s0me extent. Through this system, all the wastewater inflltrates into
the ground and therefore cannot. recouer the wast.ewater as a new

water resogurce. Furthermore, thls will net. Contnbut,e to t.he signiflcant.
1mprouement. of the gruundhater contammatlon m t,he area: Ffor these
reasons, ‘this alternstive was qcreened out from further evaluation.

The smallbore sewerage systeim is less costly than the conventional
sewerage system because of its reduced size of 'sewer pipes, however, -
such small siZe sewers (mmimum dlameter of 15 ¢m or smaller for branch
“and lateral PIPES) can easrly be clogged by sand mtl‘uswn due to the -
soil_ conditions prevalling in t.he area. A_s observed in the existing drain-
age pipelines, this will be tﬁe most serious probiefn ‘and operation and
maintenance cosls for the systerh will be tremengﬁbus, thus this alter-
native plan was also excluded. In view of these conditions,. the con- -
ventional sewerage s'ystem has'been 's'ele.cted as t.hé most approgriate

wastewater system for €1-Arish area.

M In selectinq the most appmpmate sewage treatment pmcess. six possnble

alternative bmlcg}cal treat.rnent processes have been eualuated namely
13 cunuentlonal actwal;ed sludge, 2) extended aeratmn, 3) oxldat,mn ditch,
L) modmed aerat,mn 5) aerated lagoon and 6) oxndatmn pond The study
revealed l;hat. the oxidatmn pmcess wa., superior to other alternatwe

- methods in terms of cost effecl,meness sxmpllmty of pmcess, high nutﬂ- -
ents removal, ease of operatmn and maintenance nf the systerﬁ, and o
re!iabiht.v of operatmn Lharactemstlcs of each alternative pmcess
are summanzed in Table 3.

{c) An alternative study was made on three possnble treal:ment plant. con—
struction sites located in between the urban area and Jarada area.
Each of the altematwe plans Has been - evaluated on avallabiiitv of
water sources, costs effectiveness, and other vacious intanglble matters.
The eualuation indicates that the sit cluse to the Jarada farm lands
is the most sultable for the treatment plant construction.
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Table 3 Characteristics of Treatment Pméeases

Aentx 107 LB

Cperation & Maintensnce [0/M) Rate of Evapo- tTard

tand ' Constr- O/M Capitsl Treatm- Remark
Tten BOD ration arga c¢ost uction cost cost ent
Characteristics Fasiness  Nusber of High Renoval :a:.: te (=) Cost  lyear). (year) cost
Treatoeat Checking Techrology pilow tyear)
Process rolnts Requitement
Coaventional 1) High treatoent efficlency, Comparably Maoy Reguired > 901 0.06%  3},600 21.6 7,799 19.2 594,9 674.1 Most pépvlar treat-
Activated 2) widely vced process 3} Coa- Easy wenY pProcessy
Slodge structicon & O/M costs sre especially in large
Frocess corparably economiéal, 4) Plant plants
occupled area is rsther small
5} Mot capable for vartatlon of
inflow sewage gquality 6) Higher
production of sludge 7}
Complitstad plant operation @)
slodge driving bed systen 1s mot
sulteble {sludge digesticn tank
required} 2) Oifficulvy In
seration dee to sapd accurslation
A} Primacy sedimentation 1s not  Easy Less Required » 90y O.13% 39,600 3%.6 7,913 91,9 535.17 657.6 Process developed
regulred 2) Capable for veriatioa fer less sludge
) of inflow for varlous ubfkiw generatich,
Extended sewage guallty 3} Sludze syitable to small
Reration generation s low 4} Advanced in plants
Process W removal 5} Low treéatment
efficlency in S5 6} odor
rroductioa iz high 7} large plant
area L& required 8) Carry over of
studge 1e high 9) plificulty in
aeration due to wand accumslaticon
1) Frimary sedineéntation is not  Easy Less Less > 908 0.22% 46,400 46,4 7,502 129,2 532.0 661,2 FProcess developed
tequired 2} Capable for warlous Fequired for bigh tceatment
Oxidation inflov ecwage guality 3) Sludge efficlency with low
Ditch gereration 1s low 4) O/ s - O/M costs and less
Frocess rather simple 6) Comparably large mechanical
plant area 1s requized 7) Odor facility,
production i high &) Carry over sviteble forx
of gludge is high gxall plants
1) Suitable for low BOD load Comparably Hany Fequited ¥ 60y O.05% 30,600 30.6 7,257 60.4 £54.0 6144 FProcess is not for
N infiov eevage treatment 2) Most  Ea2sy high level
Hodified ecoronmical in construction & O/K treatsent,
Aeratlion costs 3F Changeable to . different fron
Frocens conveational actlvated slodge others
process &) Mot capable for
variation 6¢F inflow sewasge
quality 5) Low treatment
efficlency 8) Sludge drying bed
syEten is ot sultable {Sludge
digestion tank réquized -
Rerated 1) Most almple in O/ (Mechenical Vexy Easy Less Bat ) >90% 1.5% B6,600 86,8 B,154 49.6 616,17 G653 Process le
Lagoon gportion is seall}l 2) Fo retorn Required develcped with
Frocess sludge required ¥) Eﬂ_ective ia - - oxléatlon pond with
bacterta treatpent 4} Lerge plant rechanical
zrea is required (Next to aeration facility
ontdatlon pocd process) 5} algal .
growth probles In revse
6) Problems in evepolation and eand
accumlation 7) Large ssount of
gafry fences Fequired
oxidation 1} Most simplé in O/M (Mechanical  Very Bone Bat >008 13%.3% 557,800 557.8 11,429 12.3 8il.6 832.9 Fost simple old
fond gortion is smallest) 2} Effective  Easy Required : process but
Process in bacterla treatment 3) largest required large }and

plant area Ls Fequired 41 Algal
growth problem in reuse 5) Problems
ip evapolatiop and =and
accumzlation €) Large anount of
safty fences required

4.3 and - a

ar¢a, suitable for
hot climate regeon
plisnts

s e i .t e 7 N I L T T T T e
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3.6.

(2)

(b}

Reuse of Treatment Plant Effluent

the treated sewég:é {s a usable rasource it =a;'ipmprlate'pr‘ét‘:enluti()nss '

are taken. If properly managed Lhe nutnent.s and trace elemeénts in the
treatment plant effluent ¢an be an asset to agrlculture. The détails

af the efﬂuent. reuse for agnculture must be determmed based on water,
soil and enuimnmental considerations ‘Judged f‘rom the present knowledge
and e)merience. tha effluént can be efficiently utilized for crop irriga-
tion in areas where the water quality fits with the guidelines by the -
World Health Organization QWHO).

Although the treated sewage effluent is in general safe after the secandary
Lreatment procass, care must be taken t’o protect the health of farmers
from the possible diseases. Alse, the possibility of transmitting certain
parasites or diseases through cattle that gaze on pastures irrigated

with the treated sewage should be inve_st.ig’atc'zd. In view of these respects,
it is mandatory to undertake investigations on such matters at an ex-
pe_rimental basis at-a salected experiméntal fasm near the treatment

plant.

An investigation has been carcied out on selecting a fmte’ntial_ farm land
for efficient. reuse of the Lreatment 'plan't.'ef‘flueht. as the ircigation water.
Four altematwe Jttes have been selected and st.uched including 1) Lower
Wadi El-Arish, 2) West. Uf luwer ll.!adl El-Agish, 3) NMiddle Wadi El-Arish, and

) €l-Acish - Rafah strip area.  The former three candidate sreas are

: ,most.lv desert. lands. ami a great amount of 1nvestment will be required

(c)

to develop t,he cmp wmgatmn farm ]ands. whereas. Alternatlue A does
not ﬂ,_quira such an_inwestme_nt.l because niost of the lands are already

" cultivated. For these reasons, the farm lands of Alternative & near

Jarada area is selected as the most Suitable lang for crop irrigation.

For the efficient reuse of the tréétcﬁént plant’ ef fluent fop i:'mp irrloa- '
tlon. a'study has been made and the followlng crops have been selected
as appmpmat&, ones: ‘

“Winter crops:  betseem, bareley, pctatde's.‘a:nd'broad bears.
© Sumimar crops;  okra, water melon, and green paper. '

IO
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Perennial crops; citrus, olive, and alfaifa. .

Neceaasty frrigation water for the farm lands of 611-feddan in Jarada |
may be able to be s’txpplied fully by the expected treatment plant effiuent
of 20,000 m*/day or 0.231 m*/sec by the year 2005. . As most of . the J_arada
area comprises sand and sand 'ddnes.' a drip irrigation is recommended.

() 1t is a well known fact that nitrogen sensitivity crops are easily affected
at a nitrogen concentration of 5 mg/l. When 'n'i:t.rugen concentb_at.ion is .
higher than 30 ma/l (30 kg N per 1,000 m3 of water), problems inay be pre-
sumed for suc.h crops, whereas for non-sensitive crops, nitrﬂgen contents
of 30 mg/1 or higher may be adequate for high crop production.

When excesmve quantities of nltrogen are contained in lrngat,mn water,
necessary countermeasures must be taken for the success of- the crop
cultivation, . Details of the countermeasures should be determined on the
basis of the results to be obtained from the experiment conducted at
the Jafatia experimental faﬁné. Major countermeasures may include the
followings:

1) Application of nitrogen non-sensitive crops rather than
. sensitive crops. _

{i) Actual application rates of aitrogen for fertilization to crops
should be deteriined in due consideration on the amount of
pitrogen obtainable fmm the 1rrigation water,

iif) Study ‘and mue%!;igat.mn on blendmg and improving the u‘ngatmn

' water quality shauld be made Lo reduce nitrogen Lo the more
ac:coptah]e levels where ang when altérnative water SOUrce or
'treat,ment pmcess are dVBllBl)l(:‘.'

.(B) It must be notel_:l. however, that in ccndu'ct.ing farming practite_s, a!gaé

and aquatic plants in spfeq'ms,» ponds, lakes, canals, pipelines and other. -
facilities are often stimulated, and when temperature, sunlight and other
outrients are optimum conditions for the gmwth these can grow rapidly
and blooms can occur, The excessive growth may resuil 1n p!ugged plpellnes'

_ sprmklers, _emlLLerb of drip systems and values to the point. that either
mechanical control such as with screens and filtel‘s or (:hemlcal contml
such as with copper su!phate may hecome necessary to adopt.
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(f) An experimental icrination farm land of at least 8-feddan will be
required for testing o_f_\iériuus kinds of craps for certain pérjod_, and
at the same time to investigate the effect of the treated sewage
reuse Lo the farmers’ health. For the purpose, sn ei(perim’entai-
water manaQEmehh system is planned, cemprising n%e’s_s_éw housings

~ and facilities for crop irrigation.  Alse, a total of 4-feddan area
will be needed for office, laboratory, staff-'qmrtérs.‘garég‘e, water.
storage tanks, ete. Thus, tatally 12*fedda'_ﬁ exberime‘ntai farm area
Is necessary.

(@) For a feference purpose, the _cohstruciion cost of the entire 611
feddan crop irrigation fam lands have been ostimated ab about L.E.
1.244 million. If the crq'p irrigation system is i_n!;égfategj in the project,
EIRR and §/C ratio of 'the ehtire praject will be _9.36_:p'éf cent. and _b_._'i?, .
respectively, These figures were calculated to Q_iue anly an outline of

the project and to show a magnitude of the project scale.

(h) the possible reuse of the treated sewage for 'other.uarigué PUFPOSES
such as domastic and industrial uses has also been studied. The
oxidation ditch process _ct:uld produce a high qua_lityefflue’nt but
not be sufficient enough for the purpose of direct domestic uses. -
Therefore, higher treatment pracesses will be required for such
cases to treat the éec’ondary treatment effluent further by means of -
biological and/or physlcal-chemical treatmént processes, if such tertiary
treatment becames moandatory in the future.

3.7. Design Criteria

Criteria for sewerage and drainég_e:systems_ planning and design have been
established as summarized in the following:

(a} The Manning equation shali be used for the gravity sewer planning
ang design.

(1) No public sewer shall be less than 260 mn In diameter, but for house
connectlons, pipes of 150 mm in dismeter be used.
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(c) Gravity sewers up Lo 600 mm in diameter should be normally of clay
or PVC pipes with compression type joints. Gravity sewers of 700 mm
in diameter or larger should be of reinforced concrete pipes, ang

pressure sewers be of ductile iron pipas.

(d) All gravity sewers shall be designed to give mean velocities of flow, -
when flowing full or half-full, of not less than 60 cm/sec, based on
the Manning's farmula using an 'R’ value of 6.013. '

{e) In genera), sewer depth shall pot be less than one metre unléss -
"~ special protection measures against the expected loads sre considered.

(F) Manhotes shall be installed at the end of each lae: at all changes
in grade, size, or alignment; at all intersections: and at distances
of 30 to 200 metres according to the sizes of sewer, with a minimum
diameter of 900 mm. ‘ o

(g} For large pumping stations to lift the sewage from Submain or main
sewers should in general be of the dry well bype, whereas small
capacity intermediate bumping' stations be of submersible type pro-
vided in manholas. |

(h) The oxidation ditch process shall be applied to the sewerage system.
The projected quality of the plant ef fluent is as follows:

(i) For the stormwater drainage planning in El-Arish dralnage district,
a starmwater transh system using a circular type transh should be
used, while for Masaid drainage district a stomﬁdater infiltration
basin system with 40 cm deep 'shoiJld be adopted.
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IV.: RECOMMENDATIONS

4.1. Proposed Develapment Plan

The feasnhlht\; studv fm' Sewerage and d[‘alnage system pi‘opnses a two- '
stage const.ruction period ﬂf 20 vea[“‘ sl.artmg in 1585 and endlng 20()5

lncludmg ‘JB[‘]DUB wastewater, s!:ormwater and ef fluent reuse management-
facilities Lthat would be establlshed throughoul; the Study area ‘

(a) The sewerage system shuuld be in prmc;ple a separate system whlrh :
receives nnlv domestic wastewater and unavmdab]e 1nf1]t’.ratiun
For the spworage planmng area 3 group of the more pmbable alter-
native sewerage system was desu:;ned and analysed WIth resepct to
technical and economic aspects, includmg effects of the sewerage
system on the ¢ groundwater cont.ammat.mn and ef ficient reuse 0!’

the treated sewage for crop irrigat.mn or other purposes.

The recommended sewerage ayst.em of phys;cal facﬁities develope(j
after consndermg numemus altematwes encompasses‘ l) a System of
trunk mains, submalns. branch and lateral sewers, .2) pumping sta-
tions and force mains, 3) oxidation ditch sewage tieatment plant, and
4) famlnl;les for e)menmental treated sewage efﬂuent reuse system at
Jarada. ' '

The I;otal sewage flow wxll be transpnrt.ed euentual!v to the sewaqe
treatment p!ant. at Jarada area. and after heing treat.ed by the
secondaw process st WIH be used for cmp 1rmgatmn ‘The features
f'rom a hlghly efﬂcient system, m that the facﬂit.les for dlschar99
of the treated effluent. will rmmmize the effects % enwmnmental
values, while at the same time they can solve the deterioration of

groundwater in the area.

The sowerage programme covers the éntire study area of _1,1]00 ha,
within which approximately 155,060 people will reside. The proposed
sewerage system for the entire study area 13 shown in Figure l; and
these facilities are tabulated in Table b,
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Table 4. Summary of the Proposed Sewerage Facilities

- Component Size or Capactity No. or Length

1. Sewers and manhoies

Gravity sewers 200 to 900 mm dia. 173,635 m
Pressure sewers | 100 to 500 mm dia. 26970 m
Total | | . 200605m

2. Pumpmg stat[ons ‘ | ) | ‘
Main pumping statioh ' . 6.8 m‘/mm L
El-Risa pumping station 6.8 m3/min. 1
Manhole type pumping stations '0.064 to 5.89 m?/ein, Rz

3. Jarada sewage treatmenl; plant. '20 000 m’/dav | 1 |

4, Exneriemental 1rrigat.mn

farm famlltles at Jarada : 12 feddans ' 1

Note: Facihtles in Masand Dlstmct are not mcluded

(b) For storm drainage systém in El-Arish disti‘_ict, the stormwater transh
s;}'stem is proposed. The system cunsists of catch 'basins and a sliorm-
water transh instal!ed in general at every road crossing oc at evew :
0.25 ha drainage trlbut.aw

Fm‘ Masaid dralnage dLstt‘lct shallow infiltratmn basins are pmposed
The system consists of stormater inlet manhole cunnecting plpeline,
and infiltration basin of 40 cm deep.

© the sewage treatment p}ant effluent. w1Il be conveyed to water etomqe
tanks for three management blocks and an expememental fam\ thmugh
the main p:pelme and then pumped up te deliuer it. to hydrants in _
each field t.hrough the secondary pipe!ines The praposed wrigatinn
area is compesed of the following lands

Farm tand 576 feddan
Experimentel farm tz "
Reserved area o

-‘Tnt'al e 611 feddan’



The irrigation method proposed for the project 19 a drip si}sté;ﬁ which
has been widely applied to the crop irrigation in'the'ré'gioh éﬁd is
the most suitable system for the soils and crops in the é_i‘e_'a,_ The
system should have the capacity sufficient to supply the .ma:fclr'n_um
water requirement (ﬂ" ?.O mm/day which is the net Consurfmtiue lj_se

in June.
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4.2, Prigrity of Soweraqe Construction

(@) The total programme tomprises a series of two successive construction

®

(c) To determine the rnagmtude of the investment all t'.he pﬂssible combmal:lons

stages, namely 1) First Stage from 1985 to 1992 , and 2) Second Stage
from 1993to 2005. The programme encompasses only the sewerage and
expenment.al farm facmtles t:enst.rucl;mn hut excludes the sturmwat,er
dramage system v.-,hlch may be 1mplernented under a different. pmgramme

In order to determme the pnomtv and a reasonable magmtude of the

~investment for sewerage unplementatien during the First Stage Prograrnme

each of t.he 11 sewerage dlstricts and subdlsl;mcts have been eualual:ed

These have been assessed with regard to such major elements_ of impoctance
as! ' .

= Population densi'ty'of t;he district,s.
- _Daytlme popu!atlon mouemenl;s in the dlstrlcts

L Cost et‘fectweness of the system and pmmptltude for cunnect ing
* branch and lateral sewers to main sewers and pumping statlons

- Extent of groundwater contamination.

- Urgency for sanitat;ion irnprovement requirements for t;oumsts
- Topugraphic conditons of the distncts

- Houslng and instltutlonal deuelopment grogrammes,

Hased on the above eualuatinn results, all the districts have been given

the order of the priumw fm' implementat.ion as summarized in Table
5 and as shown in Flgure 5.

- The results are Censidered a goed indication of the over-alt need of the

various districts and therefore vused for deterrnining of the sewerage

- construction staging,.

of the districts for the First Stage construction programme, raning from
the scale of the sewerage area of a quarter of the entire sewerage planning
districts to the whole sewerage planning area. Each of. the c0mbinations
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has then been euvaluated in its scale of investment end other ¢conomic
amd financial aspects ang finally five best alternative combinations have
been selected for: furt.h'er analysis. The selected five slternative combina- |

t.ione are as follows:

- Schemes 1, covering areas of 36.4 per cent of the entire sewerége
planning area, with a tot.al trlbutary of 325.78 ha (Sewerage dlstncts
(1), (2) and {4} as shown in Figure 5).

- _Scheme 2. covenng 45 per cent of the entire sewerage planning area,
with 2 total tnbutary of !:UZ 59 ha (Sewerage dlstrlcts (1). (2), (3) and

{4, as shown in Flgure 5).

- Scheme 3, covering the entire sewerage planning area of 894 ha, exclud-

ing Masaid district.

- Scheme 4, covering 23 4 per cent of the entire sewerage planning ares,
with a total trihutary 0f209 19 ha (Sewerage chstmcts (1) and (2), as shown
in Figure 5)

3

- Schema 5, covemng 32 per cent of the entire sewerage planning area,
with a total tnbut.ary of 286 ha (Sewerage dlstricts (1), {2) and (3), as
shown in Figure 3.

Table 5 Priority of Sewerage Implementation by District

Population Daylime. . Coat —&-M-étgf Tourist road - Dverall

Drder of priosity ﬂi:itlcl dersity  population glfecliveness contaninstion - population aetwork  gvslustion
o . Ek-Arish (1) 8 A B ¢ Pl B A
" Sotem () A B A c o A A
2 SUMENG I E: 8 ¢ S o B 3
. . K sagheltny B o 8 c o c B
3 E-Aslsh (B 8 0 e A Yp £ a8
1 £1-Arish (4) e 8 c c A € a8
3 E-Atlsh () 8 c c ¢ . o o .0
. Hasatd ¢ 8 0 ¢ A 8 o c
* L salend® A e B e b ] 0
. . Aysiba 8 R o ‘¢ '8 - D o
"L solomie) A 0 D c o, D e

MNote: A - highest priocity. B, C, and O » in the decreasing erder for pelority.
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4.3, Financial Analysis of the Pbﬂject

(@) The five alternative sewerage plans have been compared in their faesi-

' Lility with regarding economic and financial viewpoints. For the ana-
lyses, éohstruction, and apefatiun and maintenance costs ol’ the plans
have beeh astimated, together with the benefits ekpected I’rofn the
pmvismn of t,he sewerage pmgramme

of the fiue' alt.ernat.ive plans, Scheme & pmjec;ior‘i_ wés‘seeming_jlsr‘i the '
best on "t'hé whole, but the worst at the precedent stége although
the burden of the construction cost was the easiest, to which I;he
heamest bu;‘den shou!d be undertaken at the sequent stage.

Schemaé 5 and 1 showed the computed indices in a close match each -
other oﬁ the whole. xThe computed indicés of Scheme 5 at the pre- |
cedence | ‘was, however, relative’ly 1nferlor to that of Scheme 1. The
burden allucated for the sequence of Scheme 5 was also relatiue’lv
heavier than of Scheme 1 too '

Schoeme i as t;he continunus tailing after the flrst sbage prolectlon
iight be st,il] not cancelled vet, since the area was ouerlooked to’
grow so fast and actively. The computed indzces of Scheme 1 also
showed a qunt.e appropriate level among the pro_‘;ection

, In view of t.he abnve evalual:lon resull:s three schemes have f;nally
been selected i. e Schemes 1.2 and 3 for further precnse examina-

' t.mn as the candldature for the optlmum scheme for the project

(b} The project. benefit in respunso tu !‘.he project, cost as 1nuestrnent comprises

three major categones. narnely 1)) benefit to be derived f‘rom saving the
_t‘:ust which should be otherwise obviously and!cr cont.lnuously spent if

the pro;ect mighl: not be reslized, 2) benefit bmught from reducing the

Yoss, which should be otherwise definitely and/or unavoldably damaged if

the project might not be made up, and 3) benefit produi:e':d from generating
the galn thch sboUld be otherwise absolutely nonentity if the project

might an; come oub, L
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More spocihcally. the benehts will include:

-V‘Sa\nng cost benehts derived frOm eliminat.lon of the teansh sysl:em
: after the new sewerage svstem is promded and households are con-
nected to the public sewers.

- 'Reductnon for possmle stagnat:ion of tour:sm deueioprnent which
| might, be caused by not only enmronmehtal deterioratiun in natural
:features of the region but. a]so assumed 1053 derl\:ed from promotmg
' hotel and/or recreation fac:lhties ‘

- Reduction for expenditures of sewerage.

- Reduction for possible expenditure in pionieering groundwater
resources together with additional and/or connected supplying equip-

ment.

- Reduction for adchtional purchase of vacuum pumping lorry for clean-
ing the transh,

= 'Creation of land for ar'a_bilitv in the present mere desert, plantation
tand for forage cropping ang trees, and farming and c’:onsequent.iv
harvesting Crops.

All 0f thess ekpected benefits were evaluated and estimated in terms
of L.&. for 8/C analysis and other computations.

() The computation of the cbst versus benefit is conuergently processes, and
following computations of 8/C and NPV as well as FIRR st the domest.lc market
price in 1984 have been obtained

Alternatives _B’jC NPV FIRR
Scheme | 0.63 (37,819 9.50
Scheme 2 . 0.63 (-) 8,200 9.47

" Scheme 3 0.57 {-) 11,268 8.93

(*) L.E. 1,000 Discounted at 13 4,
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(&)

A computation was 'simultaneously processed as for the precedence (The

Fiest Stage} of the project on t,he cases of Schemes 1 and 2, the resuits

of whlch shuwed that B8/C and FIRR for Scheme 1 were 0.23 and 0 59 and for
S(‘hpme 2 were Q. 25 and 1 25

Fomputation fm‘ the sensitwit.\; analysis has been processecl incot‘poratmg
ihe Gscillat.ed condxtlons ranging from (*) 5 x t.o (z) 15 % cutting -input both
of t.he cost and the beneht The computation suggests as shown in Table
6 that. candldature for the optlmum scheme would be conuerged into Schene
Iop bcheme 2 ‘in which the latter mxght nutwelgh The key indices of the
analysis. together with the conclude.d ones of the financial analysis, shows
that they are seemingly nearly same but, the former is disﬁnctfy inferior

to the lat.t.er at the precedent st,age. of the project’in pacticular.

The preceding analyses revealed that the Scheme 2 was suberidr to other

alternative plans and is selected as the optimum plan for the Implementation

of sewerage Pt‘Oject, The Scheme 2 area is shown in Figuré 6.
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Table 6 Summary of Consteuction Cost

- (75.5%) (25.5%)

{100.0%) (74.5%)

Shema 1 Scheme 2
D. F. T. 0. F. 1.
Sewsat L L
P, 7566 2262 9810 900 22,64 11,364
5. 11,932 1358 13.290 10400 1,336 11,736
T 19,500 3,600 23,100 19,500 3,600 23,100
Pumping - . ' :
P 1001 1255 225 ' 1,035 1,318 ' 1,353
S. 254 32 60 20 284 SOt
T 1255 1602 2.857 1,255 1,602 2.857
Treatment ’ '
P. 3,646 2,356 6002 3,646 235 6.002 .
5. 9 S89 1,590 911 589 1,500
T. 557 2945 75020 4,557 2945 7,502
Fara. Plant ' '
P 99 297 3% %9 297 39
s. - - - . - -
. 9 297 3% 9% 297 3%
D/D ' ' _
P. S54 369 - 923 604 . 402 1,006
S. 462 - 307 79 W2 275 487
T. 1.6 676 1,692 1,016 - . 677 - 1,693
Supervisian ' . : o
P.2.463 1,228 3691 2,776 - 12647 6,023
8. 2,612 461 3.078 2,307 6% 2,747
T.5080 1,689 6,769 5,083 1,787 6,770
Grand Total T S
P 15330 7,747 23,078 12,960 2.884 25,146
5. 16,176 3,062 19,238 14,250 2,924 47,174
T. 31,507 10,809 42,316 31,510 10.808 42,318

{25.5%) (100.0%)

{ LE 1,000 )

- Scheme 3
Fo .

T.

19,500 6,600 23,100

2,857

1,255 .1,6'02

5,55?.. 2,'5&5 2,502
59 237 196

1,016 627 1,693

2,081 1,689 6,770

31,508 10,810 42,318
(74.5%) {25.5%) (100.0%)

Remerks !

0.
P :
T.'

N TR

: Comestic component F, : foreign component
precedent stage
y total

S.: sec'xuent stage



Table 7 Maintenance and Opecating Cost

scheme 1 Scheme 2
D. F. T p. F. T.

Sewer _ . :
P. 10 24 34 ‘1 - 24 3 .
s. 120 288 0B 125 300 625
T. 130 3112 46z 135 324 459

Pumping ' o :

P, 87 E g7 -1 - 109
5. 1,L0% 7 I 0 B 1,409
T. 1,488 - 1488 1,578 - 1,578

Teeatment
P, 53 6 69 79 B 87
5. 1,016 98 1416 1063 04 1,167
Y. 1,019 W0e 1,383 A1&2 M2 1,256

Famr, Plant
P. 75 464 539 75 464 539
s. 308 1,376 1,684 308 12 1,684
T. 383 1,860 2,223 383 1,860 2,223

Grand Total

p. 215 WL 729 22 49 769
S. 2845 1,762 4607 2,965 1,780 4,745
Y.  3.080 2,25 5,336 3,238 2,276 - 5514

Remarks : D. ; domestic component
P. ; precedent stage

T.;

fotal
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Scheme 3 _
. _F T,
13 - 312 &2
1,792 R W57

1297 126 1,423

383 1,840 2,223

3,602 2,218 5,680

F. ; foreign component -
S. : sequent stags



Table 8 ConcLuiﬁed Key fndices of the Sensitivity Analysis

" __As for B/C Scheme 1 _Scheme 2. Scheme 3
Cost(+)10% Benefit()0 ~ 0.57 (0.21) 0.57 (8.23) 0.52
"0t (0% . 069 0.25) 0.69 0.28) 0.63
T @0 " 0 0.70 (0.29) 0.70 (0.28) . 0.63
0 " nex 0ST@2) 05602 051
"X " ()0% 0.51(0.19)  0.51 0.21) 0.67
M G T 1 S ] 0.74{0.27) 0.74 (0.30) 0.67
As for HRR
Cost{()10% Benefit() 6  8.84(-0.08)  6.81(0.60) 831 .
"0 " GNO% 10.48¢ 125) 1004 ¢ 1.91) 9.57
TR Y D 1025( 132)  10.22¢ 1.98) 9.6
" 0 " (-M0% 877(-0615)  874( 053) 825
0% " (10% 8.3 ( -0.82) 8.10 ( -0.13 ) 7.65
"ENSE " 0 1067C L) 064 ¢ 2.37) 10,03

REMARKS : Figures in ( } are the ind_icés at the 'precedent;‘
stsge of the construction
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4.4, Economic Analysis of the Project'

(a) The economxc analysns has been made to appralse l.he contrlbutinn of

the pmject in return for spendmg capital, material and manpnwer which’

- are the resources of the states and the people. The ana]ysns therefore
has been protessed at the base of natlonal economv The appraisal also

, COmprises the analvsis to dwersify the domestic cornponent. bv capll:al

_ equnpment labour and others such as management and adrmnlst,rauion
To meet such reqmrements a conuer<‘-l0n factor is pre\raihngly adapted The
conuersxon factors were quoted those circumspectly prepared and precisely
computed by the h}orld Bank in cooperation with the Institute for National
Planning of ARE.

(b) The prereqmsit. condltions for OCC and the prmect. Ilfe as well a5 the
targeted year necessary for workmg out of B/C, NPV and EIRR are same
as in the case of the financial analysis. In addltmn the consolidated
computation of the prmect cost multlplylng domestic and foreign components
with thei indwidua] intevest, i.e. domestic 13 per cent and foreign 3.5 per
cent, have been processed and confranted to the project benefit. The
consolidated computation is conducted in the sensitiwty analvsns as for the
optzrnum plan.

(c) - Cornputation for the cost uersus benefit at the base of econmmc account
indicates the concluded indices of 8/C ard NPV a5 well as EIRR as the follow-
ing table:

Tatle 11 Concluded Indices of the Economic Analysis

__8/C NPV | EIRR
Scheme 1 0.59 (0.19) (-} 9,611 ¢ - 16,702 ) 8.77 ( - 0.52 )
Scheme 2 .59 (0.22)  (-)'10,273 - 15,451 ) 8.72( 0.44)
Scheme 3 @/55 - (12613 8.75
* LE 1,000

Remarks : discounted at 13%.
figures in ( ) are the sssumed indices at
the precedent stage of the project.

- L7 -



(d) Computation for the sensitivity analvsis is presented in accordance with
the methodologica! approach In the same manner as was the case of the
financial analysis .The osc;l!ated conditions are ranged from (+) 5 % to.
@) 15% by 5% cutting lnput for both of the cost and benefit, respectively.
The concluded kev -indices of the sensm\nty analysis are as shown in Table
10. The computation brings forth the stmilar result as was in tho case
of the financial analysis. i.e., Scheme 2 should suggest to be finally selected
of as the optimum plan. o o : -

‘ Tablé 12 Cﬂntluded Key-'lndicer,'()f the sensitivity Analy'sis -

As for B/C

Scheme 1 Schemea 2 Scheme 3
Cosu -)10% Beneht(-jl) 0.66 " 0.65 a.61
0t eno% 053 0.53 SR 5
R 117 A @ 9% - 053 © 050
D % (mi0% 053 06k 0.61
CONEE Y () 10X 048 048 . 0.65
s Nk " 0 089 . 063 | 0.65
As for EIRR _
Cost(-}10% Benefit() ¢  9.53 9.52 9.45
0 "ok 798 2.95 8.08
Wik " 0 805 a2 B R 11
"B " (0% 798 C eds - ' 939 .
EN0E " (N0% 7.3 2.25 - : 7.48
Pesk " 0 0.2 9,52 9.84

-



4.5. Staged Construction Pragramme

After the high prmrity dlst.ricts WBI‘B ident.lfled a staged constmctiun
programme for the sewerage famhties has been dwe]oped consuiering
“the 312:3 of the project and aumlablliw of matemals and contractnrs _
The Fwst Stage ngramme is scheduled to ccrmmence in 1985 and ai‘te{'
detailed desngn for the facilities are cumpleted the cunstructmn works '
w1|l start in 1986 and last until the end of 1992 over an eight year penod
The Second St.agﬂ ngramme is scheduled Lo start from 1993 and continus
ugp to the end of 2005,

(8) The Fiest Stége.Programfne construction comprises 1) Gravity sewers,
2) Pressure sewers. 3} Pumping stations, &) Sewage treatment. plant
at Jarada and 5) Expenmental irrigation farm lands as shcwn ln_

| Figum 6 and Table 3.

Table 13 ' Summary of the First Stagé Programme Facilitios

Component

Size of Capacity

Sewage treatment plant
Experimental ferm

10,000 m*/day .

.42 feddan

Ne. or Units
Gravity sewers 200 to 900 mm dia. 80,230 m
Pressure sewers 100 to 500 mm dia. 26,510 m
Pumping Stations [T _
Main, P 5. 3 % 6.8 m*/min. b
El-Risa P s, 3 x 6.8 m*/min. 1
small manholg type P.S. 0,06 to 5.88 m/min. . 8

_ 50 % of the finat.

capamty

(b) The Second Stage Praogramme cunstruction.is scheduled to complete
- entire sewer_a'gg sysl;em to cover the sewerage planning area of 894 ha,
excluding the Masald district. The facilities to be constructed are .

as shown in. Table 14, ' |

- 44 -



(c)

Table 14 Summary.of the Second Stage Programme Facilities o

Component, | Size ar Capacity No. or Unit
Gravity Sewers ;  200 to 900 mm dia. 93,405
‘Pressure sewer 100 to 350 mm dia. 2,460 m
.Pumping stations o . .
Main P.5. ' _Expansnon of capacntv i
o - to 22.1 m¥/min. -
El-Risa P.5. : 'Expansmn of _capat:it.y
R . ta 22.1 m¥/min. -1
Small manhole P.5. 006 to 5.88 m*/min. 1
Sewage tl‘eat.ment plant Exgansion of 10,000 m3/day
famhtles

Experimental f_‘arm | - _ _ -

Construction schedulie of the First Stage Programme is shown in Figuré
7. As illustrated in the figure, the demgn wm‘k is scheduled to starl:
in 1985 and when Lhe succéeding tendering are !el; i 1985 and 1986

the const.ructwn works will start from 1986, Both trunk mains and N
tiranch and iateral sewers canstruction will be undertaken snmultaneuusly -
but the trunk sewers construetion is scheduled to complete by the end

of 1990 so as to connect households L6 !;'ﬁer public sewers at the soonest.
The construction procedures for pumping stations and spwage téeatment
plant will be that the clvil works ace to be completed earlier than instal-
lation of equipment. The experimental irrigation facm land will start
construction from 1988 and complete by the end of 1990 o that when
tha sewage treatment. plant starts its operation and af fluent is ready

for the use, the expenmantal farm will be ab!e to start its functmn

fmm 1991

Wwhen the major sewers, pumping stations and sewage treatment plant
are campleted at the end of 1990, the system as a whole may be able ' -
to start the operation, although branch and lateral sewers fn remaining

ditricts wxll be simultaneouslv continue the constructinon until the end
of 1992 : o
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All the sewage inflowing from the first stage’ programne areas, pmjected '
to reach approxnmatelv 6, 700 m‘/day and 12,600 m’/da\; by t.he vears 1992

and 2005, respectwe]y. is planned to be d;schargeci t,() the fa{'m lands at
Jarada for crop 1rr:gat,10n however, if ‘the farm lands and irrlgatmn facil*
ItlES are not fully compieted fn time of the commenCement of the sewerage
system operatlon I;he sur'p]us ef fluent will be” transpurted to the later
Managemoent, Block | (Refer to Plate in the Prmect Outllne) fm' tree plantmg
and forage growmg. thus enahlmg all the effluent to be saf‘e!y ang eft‘ect.-
ively utilized untll such time when the entire farm lands are ready fm‘ raceiv-
ing Lhe whule effluent.

4.6. Cunstrudtion Costs for the Pmb[ised Programme

The recommended pmgramme for lmp!ementlng the sewerage and efﬂuent
reuse systems calls fm' d951gn. canst.ruction, Gperatlon and mamtenance of
the facilities. lhe whole pmgramme is dnn[ied into two consecutwe cbn—
struction stages the first, stage from ]935 to 1992 and the sacund stage from
1993 thmugh 2005.

The constructmn cost, for each size of I;he sewer pipgés has been derived
from the unit- construct,mn cost which correspends to the desngn depth of
sewer. The costs af pumping stations and sewage teeatment plant have been
estimated bdsed on the unit cust.s for lahours and materials avallable in
El-Arish ang equnpment to be imported f‘rom foreign countries In order to
verify the estimated costs quotations were obt.amed from government
agencies, cuntractors and/or manufact.urers haumg experience in the field
both in Egypt and forelgn countries The t:apital costs required for the
programme are .,ummarized in Tab]e 15
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4.7. Instibutional Study

The mst.stul:ional stud\j covers the reulew and eualuat.ion of the existing
practice and consnderat,ion of the alternative p!ans together with neces-

- sary leglslatmn pmylsmns_. On the basis of the study results t.hus derwed,
an organization for the now 'sewerage and effluent reuse system has been
elaborated as illustrated m Figure 8. '

The expansmn and modlhcatmn of the e)ustmg Housmg Department, of

NSG is considered to be the most. feasub!e institutional arrangement at the
- present stage. Saving for initial effort and fund required to put the new
Drgamzatmn, auallabsllty of personsiel mqmmd econnmaes in cperatu)n and

maintenance, and administration by courdmat.lun with other department;s of
NSG and sufflcie_nt provision of ex:;tlng leglslatmn to Effec_t the proposed

new organization‘aré'the major factors that would suppdrt the organi-

zational plan.

It is therefore recommended that the Housing Department of NSG be fully
responsible for Lhé planning, desian, construction, Dperatinn; maintenance,
and monitoring and surveillance of the sewet-age systern by expanding its
organization with addltmnal sufﬂment staff and pmunsmn with adequate
financial support, The new 0rgamzatmn wnll undertake t.hese wark with
administrative asélstance and coordination of the other departmenl;s of
NSG fﬂr sermces on bock keeplng and accountmg fmance and t.reasur-y
exclusively for sewerage services.

The praposed management system cofms')r'i'éé'sf three Divisions under the -
Department of Sewerage, namely l)'- [5ivi'5iun of Administration; 2) Division

of Operation and Maintenance, and 3) Division of Engineébing At the end
of the First Stage Pragramme, a total of 45 staff will be requnred to manage
and control the new system.
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4.8.  Socio-Environmental Qutlook

The most obuious impact of the project will be the improvements ex-
pected in the public health of the residents of El-Arish and its surround-
ing areas through'the provision of the rnew séwerage system. Al the
wastewaters currently infiltrated into the gmund will be shut off -

and co]lected by the sewers. and fmally treated at the t,l‘ea!;ment.

plant to the .leue! acce_ptable to the environ and reuse purpose, thecreby
the danger af the grduhdwatér contamination that has aiready become

a deplurable lavel will be' greatly reduced. All the sewage treatment
plant effluent will is; planned to be rebsed for irrigation of crops or:
ather purposes as required and no effluent will be directly discharged
either to the Wadi or the sea. On account df this, 'it_is expected that
the averall enuimn'mentél impact of the sewérage system will be positive.

Presently the agficuitural production is esséntially'limited to only
rainy season operation in :th'e project area. The pmjeét will pravide
.a sewage treatment plant wﬁich can bro'duce a quéﬁt.itv of same 20 000
m‘/dav new water source for |rngation and possmly for mdust.rlal '

pUCpOSes. The estimated quality of the treatment plant effluent shows
that its characteristics may nat cause sngmfu:ant. adverse effects

to the crop grawing, if the treatment plant is properly operated and
suitable crops are selected for sSEWage reuse.

The quality of the‘treated sewage effluent is important both for the
health of farmers in contact with it and for particular application

for which it is used. Alth'uugh the treatment plant effluent is in
general safer than the raw sewage, care must be taken to protect the
health of farmers from the possible risks. The possibility of transmit-
ting certsin paz‘amtes or dieases t,hmugh cattle that gazé on pastures
ierigated wnth the treated sewage shuuld be Investigated when the
proposed experimental farm is made available.

Since the sewage treatment plant cq’nstruc't.i_on site is selecled at an
isolated area several kilometres removed from the residential and
commercial districts of the éity, the impact to environ by 'th.'e' treatment
facilities will not be significant. Construction activities of the treat-
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ment plant may not, afi‘ect to the nearbv ‘farmers and resu:lents Noise
and vibration to be caused by the excavatmns. pllllngs censtructlen
equipment may nok, be untolerable level in view of the isolated location
of construction.

In planmng and desngn of the treatment plant Fac;litles. particular care
must be taken to preuent and contml unwanted and annoymg odours. '
sound and vibration which might be orlglnated in the treatment plant
facm_tl_es.

In abatmg udeurs frcm the facilitles. a consideratlon was gwen to the
configuratmn of the plant facilities, locatmg such umts as grit cham-

bers and other ndour creatlng facilities as far as practlcable away
from the resmences or other fac:!:ties with due consnderation on wind
ﬁlrection Odour !euels expected at the treatment plant site boundary
have been found to be within acceptable levels.

In reducing the noise at, the sources, eunsideratmn was giuen in planmng
~ and design of the fac:lltles Shleldmg and {mproving the mufﬂlng of
combustion englnes and COMPressors, restmctmg the operation of noise-
pmduclng equnpment Lo certain heurs of the dav. and 1mpmu1ng v1bratmn
characteristics nf equnpment are the major counter measures o reduce
the noise level from the plant. In addlticm. the treatment plant site
will be provided with solid barriers, planting of belts of tregs and other
vegitation receiving the effluent, and the use of sound-proof materials
and shape of buildmg exteriors, which are measures that reduce the
prepagation of sound.

Excavations fopr sewers and pu:mping stations throughout the project area
will cause traffic interruption for several yeacs, heweuer, this problem
can be avoided as much as possible by the well scheduled construction
programmes. YThe excavations r_na'v also cause soll erosion, but such
erosion will be limited by minimizing excavation on steeply sloping the
land and by requu‘ing reasonable soil conseruatinn measures by the con- -
tractors.

| In view of thae aboue cendltions. the avarall enuironmental impacts of
the sewerage system is expected to ba posltive.
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4.9. Recommended Actlons

Several steps are essential If the project s to be successfully and
effictently implemented:

(a) The Natu:mal Urganization far Potable Water and Samtary Draxnage
(N{]PLUASD) and other agencxes concerned must approve t.he pro;ect

(b) Project finance must bé arranged by the North Slnal Gouernorate. '
from the Ministry of Finance for local currency costs and from
{nternational lending agencles for the foreign currency costs.

{c) The necessary changes in lnstitutlonal responslbllltles for the sewerags
must be unplemented as soon as possxble to enable the Nort.h Sinai
Governorate to control and implement the pm]ect

(d)_ The North Sinal chernorate's organization must be modified and
strengthened, with extensive training and retraining of staffs

(e) Prellmlnary steps must be taken l:owards acqunrmg the land necessaw
far the sewage treatment plant pumplng statmns and farm lands for
wal:er reuse.

(f) Necessary actlohs‘muél; be taken to implement a praject for providing
irrigation farm lands 'wil;ll auxiliary facilities as soon as pcl55ib19 so that
the expected surplus treatment plaril: effluent of 6,400 m‘]dav by 1992
and 12,000 m*/day by 2005 can be effectively utilized.
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PROJECT ORGANIZATION

1. Goverpment of Egypt

The Government of Egypt pravided l;hro_ugh the North Sinai Governorate -
(NSG) the necessary counterpart staff to the Jspanese study team through-

out the period for the study at the project site.

At the beginning of

the study work, the following government personnel were attached ta the

Peoject:

Eng. Ibrahim Kalaf =
.. €ng. Mohamed El Sherief
Eng. Salem Abd El Hady
- Eng. Sald €l Sherief
Eng. Abd £l Magied Nassier Selmj
Eng. Hamdy E} Sherief
“Eng. Hassan Shabaan
Mr, Magdy Gamal Serry
Eng. Gomma Abbas
Eng. Moh_amned Nassar
Or. Wahby Abdallah

General Manager of Housing Dept.

. Secretary of Housing Dept,
. El-Arish City Council

NSG
Housing Dept,,

Information Management N3G

Housing Dept.
- Planning Statistics Office NSG

Housing Dept.
Agricultural Dept.
NSG

In addition to the above personnel, many other supptjrt.ing staff from the
- various agencies have participated the _Stud'y and assisted the study team

In efficient and smooth undertaking of the study work throughout the study

period.



2. JICA Study Team

The JICA study team comprises the following personnel of Nihon Suido
Consultants Co., Ltd:

.

Mp.

M.

M.,

Mr.

M.

Mr.

Mr.

Mr.

Mr.

3.

Shohei Sata

Gakuji Kimura

Masaaki O'Hashi
Junichi Yamashita
Yasushi Hirau
Hajime Sakurai
Ikuo Tanaka“
Kazuo lnoue

Kazuo Ikeda

Akio Kasat

Advisory Committee

Team Leader, responsible for ogver-all controt of

the progress of work and iiaison betwesn thé govern-
ments of Egypt and the st;Ut_:iy team. Also, responsible
for the study on city planning of the study

area. ' ‘
Agricultursal Expert responsnble for planning of _
agrlcultucal programme, pa(‘tlcularly of the treated.
sewage reuse for crop irmgation

.Econumlst responsible far developing fmanmal and
‘economic planning of the pro]ect.

Sewerage Engineer, mainly in charge of sewage Lreat-
ment plant planning and design. '

' Sewerage Engineer, in chacge of sanitacy and stocm

sewer system planning and desion.

Sewerage Engineer, responsible for sewerage planning
and cost estimates.’

Sewerage Engineer, responsible for sanitary and _
storm 'seﬁver’age planning and design.

Sewerage £ngineer, responslb]e for planning and design
of sewage treatment plant. o _
Mechanical/Electrical Engineer, responsible for
planning and design of mechanical and electrical
equipment for the séwage treatment plant.
Biochemist, responsible for water quality and quantity
survey.

The Committee comprises the fn]}ﬁ\hing personnel;

Dr. Hideo Fujii

' Chalrman, respodslble for advising and guiding the
study team members for sewerage and drainage plan-



Mr. lchim Seto _

Mr. Yasuo Hoshikuma

Mr. Tokashi Yamazaki

Mr. Nobuo Kimura

ANNEX
3of 4

ning and design. .
Execut'i've Director, Headquarters on Research
an_d ¥raining, Japan Sewage Works Agency.

- Adviser for city planning and drainage
system of the project. ~

Assistant, Director, River Bssin Sewerage Sewer-
age Division, Sewerage and Sewage Purification

Department, Ciky Bureay, Ministry of Construc-
Lion. '

" Adviser for water quaiit;y and ireated sewayge

reuse plan.

Chief, Sewage Works Division, Water Quality
Contful Department, Public Works Research
Institute, Ministry of Canstruction.

Adviser for sewerage system planning.

Deputy Chief, the Designing Department,
Sewage Works I?:ureau._ The City uf.\'ok'ohama.
Praject Coordinatar,

Depgty Head, Secongd Develupment Survey
Division, Social Development, Cunperatiuh Depart-
ment, .Jap.'_af'i International Cnoper.atia'n Agency.
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