
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


• 
• 

• 

• 

UNITED NATIONS 
INDUSTRIAL DEVELOPHENT ORGANIZATION 

Vorkshop on HazaTdous Materials/Waste 
Management, Industrial Safety in 
Chemical lndust1·y and Emergency 
Planning: Guidelines for Governments 
and Industries - A Plan of Action for 
UNIDO • 

Vienna, 22-26 June 1987 

VASTE DISPOSAL AND VATER TREATMENT 

Distr. 
RESTRICTED 

URIDO/IO/R.25~ 
7 July 1988 

ORIGINAL: ENGLISH 

IN SELECTED PRESERVED FOOD INDVSTRIES IN EGYPT* 

by 

Hakio Nakashio 
UNIDO Consultant 

* The views expressed in this paper are those of the author and do not 
.necessarily reflect the views of the Ser.retariat of UNIDO. This document has 
been reproduced wi~hout formal editing. 

v.88-26669 



- 2 -

CONTENTS 

Page 

Acknowledgement 3 .. .. 
S~ry 

4 
• 

Introduction 
5 

Project Background 11 

lec~dations 
19 

Section 1. EGYPTIAN BOTILING co. 
''Pepsi-Cola" (Sohag-City) 

Section 2. EDFINA CO. for PRESERVED FOOD 
(Alexandria-City) 35 

Section 3. EL NASR CO. FOR PRESERVED FOOD 45 

''Kaba" (lCaloubia, lCaha) 

Section 4. EL NASR CO. FOR PRESERVED FOOD 62 

"lCaha" (Bsdrashin) 

Conclusion 
81 

82 
Annexes 

• 

• 



• 

.. 

• 

• 

- 3 -

Tbis report bas been prepared in .cooparation with 
GOPI.(l) EGYPT. at the request of UNID0.(2) Vienna • 

The author " Hakio llakashi9• wants to express his 
qratitude to tbe help of Dr. Ahlled Allin Ibrahia (3) 
GOPI as well as of Mr. Stharwat Sabry (4) of the UNDO 
Cairo • 

Tbe author also tban~s tbe staff of the Buuau of 
Industrial developaent Manapen~. GOPI as stated in 
annex 

1) GOPI • ·General Or9anization of Industrialization 
6. Ebalil A9ha Street. Garden City-Cairo ZGYPT. 

2) UllIDO• United Rations Industrial DeY9lopaent 
Or9anization .Ytemaa. Au8tria. 

3) En9r. Dr. Abaed Aain Ibrahia 

4) 

Head of Centeral Departaent of Industrial 
cons tr·.ict ion 
Bureau of IDC1ustrial Znviroaental .. na9eaent • 

COPI. EGYPT 
Kr. Tbarvat Sabry. 
UNITED NATIOIJS DEVELOPllDT PIOQRAlllE 

ZAICALBI 29. DI. TAHA RUSSEIR STanT. EGYPT. 



--4 -

SUMMARY 

This project was supported in part by the UNIOO, Vienna and UNDP, Cairo. 

The work reported here represent a joint effect on the part of GOFI, Egypt. . 
In brief, it can be said that the ov~ra~l efficiency of.11&Dufacturing 

food factory waste water treataent plants depends upon these desiP.t, appli­

cation and operation. 

(1) All the industrial waste wat.ar froa the food factoey was passing 

untreated into the river Rile and the nearest river or steaas. • 

(2) It does not have data of water quality chemical analysis investigation 

(BOD, COD, SS, oil and grease, etc.) ~esult table industrial waste 

water of Government enterprise factory and it has no chemical analysis 

operat~on and anal)sis ability of water quality chemical analysis items. 

(3) For this proj~ct saiaples were taken from each factory (four companies). 

(4) An important and maj~r part of ~he progiaaae in this area is on-going 

grant with the city Cairo, river Nile from its southern Egyptian 

border to the Delta barrages. 

A list of completed and on-going projects is presented in the appendix 

to give the reader an overview of the activity in this area. 

• 

• 

• 

, 

• 
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l~ODuCTION 

• 
There are about 200 governmental industrial 

•. Factories in EGYPT alonq the river Nile & its 
branches • 

• 

.. 

. 
In the past. littlt has been carried out to treat 

sev.ataqe ~nd industrial vaste vater effluent 

The existinq state of .th~ art had caused vater pollution 
to tbe river Nile. 

This ·ooFI project consists of four I-reserved food 
Factories vith definite plan of aeasure aqainst pollution 
at urqe~tly. They are :-

l. EGYPTIAN BOTT~ING CO. 
"Pepsi Cola" (Sohaq- Clty) 

2. EDFINA PRESERVED FOOD co. (Alexdandria- City) 
3. EL NASR CO. FOR PRESERVED FOOD 

"Kaba• (Kaloubia - Kaba) 
4. EL NASR CO. FOR .PRESERVED FOOD 

(Giza-Badrasbin) 

. 
In th••• industrial activity. the water quality of 

industrial vast~ water i1 9enerally cbaracterized with 
•BOD" hei9ber- (bi99er) than •coo• But. th••• four food 
factories have 1oaethin9 in co .. on BOD 11 lover 
C•••ller> than •coo• 
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the result of actua"l water quality cheaical analysis was 

follows . . as . 
l. Pepsi cola Co. BOD 360 ppa COD 771 pp11 

2. EDF INA Co. BOD 640 ppa COD 820 PP• 
3. ICaha Co. BOD 385 ppa COD 496 PP• 
4. Badrashin Co. BOD 2.452 ppa COD 2.728 PP• 

-The cheaical treataent Methods include coaqulation 

followed by sediaentation aust be used • 

The bioloqical treataent is achieved by usinq 

Controlling Tank <Storage tank> one day capacity size 

{water voluae per day) wbicb is nessesary for feedinq 

Bacteria Hiroaqh Friday to Saturday. as the Factory is 

closed Friday . 

The waste water discharqe of qovernaental 

enterprises EGYPT'& is a mix of ind11strial waste 

water {from aanufacturinq Process) and Doaestic se-w1age 

{As counteraeas~re it is needed to use Ct sterilizing Tank 

(3-8 ppm injection liquif ied chlorine qas) of all voluae 

{a3/day) as effluent treated water _ • liquified chlorine 

. · qas es soluble in. effluent water chlorine is effective in 

killinq both •Escherichia Coli• and •viruses•. 

The problea of recycling of effluent treated water 

not considered because of low price of water. 

• 

• 
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Industrial waste water and doaestic water are 
sepa~ated in the Pep"si Cola . Factory Co. only. PeJ,lsi 
Cola Factory had all aachines and process f roa Geraany . 

The factory was very fine and aaintenance aanaqeaent 
is accordinq to Geraany•s aodern style • 

But. Kaha Factory, Badrashin Factory an4 EDFINA 
Factory are old factories 30 to 40 years aqo/ The pipe 
lines and pits are joined up for both sew~raqe and 
industrial water which is iapossible to separate inside 
Factory • 

The proble• is a discussion on the alternative 
processes that have been developed and their qeneral 
standing in regards to i .. ediate and future application. 

Recycling of Effluent treated water: 

The recyclinq of effluent treated water· is used for 
in follow Diagraa as a tert.iary treataent staqe. 

• •••••• next page 
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Effluent (Treated wa•t• water) 

. 
' 

Liae Ca(OB)2 Treataent . 
-

' 

Filtration 

• ~ 

Carbon Ad&option .. 

• . 
Recovery as coolin9 tower Make . 

up water Ion Make up water Exchange 

• 
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This technoloqy has a high initial cost for the 
desi9n and operation Activated carbon systea. The running 
cost (in Japan case) is 150 - 200 Y/al •(l.87 - 2.5 LE/al). 

At present tiae the con~itiona of Cairo-City is very 
cheap in coaparison with other foreign cou~tries. e.g. 
Cairo-City Tap-water is equal to li3 O. l LE/al 
(lOPiasters/a3 • 0.05$/al ) In Japan case fresh water 
price is :25 Y/al (0.31 LE/al) that is about 3 tiaes. 

Accordinq to this recycling of water was not taken 
in consideration while aaking tor ef.f luent waste water . -

In the future this is a problea to deal -with at the 
Ministry of Industry and at the Ministry of Developaent. 
EGYPT. 

I like to consider also the possibility of effective 
utilization of factory waste instead of disposi,ng ti1e1a 

through bulning in an ·incinerator ~ 

This will lead to recovery and recycling of waste. 

• 
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Alonq a line of thin:, inq about bioaass • I propose 

to direct this reutilization to convert the waste to 

fertilize~ and fodder (aniaal food). 

First. Drainaqe channel flow in effluent fro• 

aanufacturinq procesE line at -inside Factory. That is 

saall pieces of fresh fruits. fresh Veqetables and fish 

etc. 

These are taker.out to segregated in side Factory and 

is qiven as aniaal food (cow. sheep. chicken) feeder. 

It aakes a profit place on the aarket a' a qrovth 

period For exaaple. in Japan was to depreciation at 

three years proceeds. 

The situation of equipaent is described in the 

followinq paqe (Photoqraph No 1,2 ) • fage 4&. 

Second. It has been shown in other parts of this 

report that excess slud9e in bioloqical treat•''nt 

(Activated sludqe aethod). 

• 
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It was necessary for the slud9e disposal problea in 

that it aust either be taken avay to a suitable disposal 

site or applied to sand heds which aust eventually be 

dryed 11sin9 solar beat . subst•nce used as fertilizer for 

A9riculture. 

PROJECT BACKGROUND 

The ~=oblea in the food industry lies in the vastf! 

it produces it need auch waLer e.9. when producinq one 

ton of toaato Juice (as product). 10 Tons of fresh water 

is required to sterilize a cleanin9 water-tank for raw 
material. 

It v~rie; dependin9 upon the season in analysis • . 
deepness and voluae of the water required treataent. 

Because of the d~fferences on each harvest season on 

fresh fruits. ve9etables and fish etc. the produced items 
are also not the s~ae durin9 a year. consequently 

coaposition and density as well as voluae of industrial 

waate water are fluctuatinR remarkably. 

Tb• detergent and 

•ff iciency of vast• 
treataent proceaa. 

fungicide cause 

water treataent 

bad 
by 

effect on 

bioloqical 

Tb• _pollution loadin9 aaount (~otal BOD:kq-BOD/day) 

of th••• four food Pactory correapond to tb• acale of city 

aet1a9e treated aat.ter tor person if converted to 

population equivalent ·on city aevaqe. · •• follows:-
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1. EGYPTIAN BOTTLING co. Pepsi Cola 
Total BOD 864(K9-BOD/day) equivalent 21.600 persons 

2. EDPINA Co. 
Total BOD i.280 K9-BOD/day 32.000 persons 

3. ELNASR Co. •Kaba" 
Total BOD 862 K9-BOD/day 21.500 persons 

4. Et.NASR CO. •Badrashin• 
Total BOD 2. 746 K'\;-BOD/day 86.600 Persons 

ROTE: 
The daily water coasuaption .of one person. seva9e. 200 
ppa-BOD aultiplied by 200L/aan.day 40 q -BOD/aan.day 
for exaaple. 864 kq-BOD/day divided by 
40q-BOD/aan.daya2l.600Persons 

ln a coaparison between EGYPT and other countries as 
:-Allerica. Geraany. Enqland and Japan. the invest::aent 

cost of econoaical treatment plant is iapoitant and, 
runninq ~ost is cheap too. This reason are:-

( in Eqypt case) C in Japan cas.e) 
1- City Tap-water 0.1 LE/al •(0.05S/a3) 25Y/a3 • 0.31LE/a3 
2- Electric 0.2 LE/ICWH•(O.l./ICWH)20Y/ICWH•O.?.SLE/ICWH 
3- Personal (labor) expenses per Year/aan 

1.500-2.000 LE/aan/year• 

c1so-1000•1aan.year) 

Re9ardin9 the voluae and concentration of industrial 
waste water vhicb baa to be influent before tJ:eataent at 
last, water quality bas been analyzed and taken al 
reference for desi9nin9 of an econoaical treataent plant. 
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Iteas of waste water cheaical analysis were: 
PH (Hydrogen ion concentration) (- log B +) concentratior.) 

BOD (Biocheaical Oxygen Deaand) 
COD (Cheaical Oxygen Deaand ) 
SS (Suspended Solids) 
T-N (Total Nitro1en) 
Oil and grease 

I draw up the flow- sheet. The plan co~rse of action 
is shown in Fi9 .1. (next page} 
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Piq.l A Technique of 14ke up flov-11l9et 

Manufacture in4u•try (Factory) 
in4u•trial effluent (va1t water) 

va1te1 (1oli41) 
.. I _c_o--l-le_c_t--io_p_o_f_4_a_t_a __ I 

I 
l. buildinCJ area (112) 

2 ... nufacturin9 proce11 ( .. tarial) 
3. use of fre•) vater valuae (al/day) 
4. vaste vater quality analysis (table) 

' Planning establisb.aent teras 

(desiqn teras) . (effluent 1tandard>-+ (law 46-19&2 
regarding the 
protection of 
r i Vt' T f' iJ E' & 

at river the 

waste water voluae al/day. teapecafure 

PH 

BOD 
COD 
SS 

T-N 
'?'-CI 

l 
( PB ) 

( BOD ) 

( COD ) 

( SS ) 

varervays from 
pollution) 

Reaoval(\) 

Metals 

•A 11 alternative 
•B 11 alternative 
•c 11 alternative 

Study of treataent aethod 

skelection desiCJD 1 investaent cost 
1kelection de1i9n fixed coat 
skelection desi9n aunninCJ coat vility 

. l 
J) l)tt1raiQ1tiop of tr1ata1pt aetho4 

I) 

Choice of X Alternative 

1 
If t1ri1li1tic ipcoaipq apcJ tff lutpt 

of calculatiop 

' I lak• up r1oy-1b111J · · · · · · · · · 
This report 
Annexes 

(1tata1nt of accounts) 

l Th is in r f' rm 
design draying Cblu1-pript>. ......... GOFl no drawing 

S1l1ction of Contractor ............. <Next step job) 

~1 
I 

• 
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.. zt. Selection of treataent eciuipaent depends upon 
the calculation sheet <• atat ... nt of account•> on such as 
perforaance of the eciuipaent. size of the Tank and other 
diaenaiona. CW). CL). CB). DiaHter. pipe layin9. aotor 
etc • Pig. 2. ahova an ezaaple of selection of treataent 
aethod and a plan (vorkin9 Drawin9) baaed on deaignd 
conditions. 

won= \next page) 
Fi9.2. •r1ov-Dia9raa of waste water Treat .. nt• 
quote f roa a apecialized book 
(The Activated sludge Treataent of waste water) 
Page 102. ted. 1916. llAKASBIO. 

---~- --~ 



t 

Fig.2 

Cmgulaian and Sedt.rncation 
Actiwted Carbon absorber 
ll!utraliutian ~ ·---
SedillerUtion ----:-- _ /JOO ~coo "":::--
Extract -·---:.,..---
Ewpcntion 

ITT~;;:~:- .. J NC ---~ 
·11 ,,.,i,,.: '::?: J -..-.:...-_ [ff I" nl -
. ·- ------- - 0 K -----1 ... ·--[-- - . -)'ES 

,"rl17uint-..... , 
I St•nJanl ~ 
', J11c1'1,,1c ,' ..._ ____ ,,,,,,,,. 

YES 

I 
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NO 

Sl,,.,/izi."J 

I -
I 
I 
I 

----- - _J 
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• • ... • _.. I t I ~ 
...... - l 1 --=- ... .:. .£ 

Cjtnrtl 
ID view of tbe .. Dr ftctori•• presentd in tbl• 

report and consi4ere4 br tbe GOFI. tbe follovill9 
reco ... ndation• ~r• aa4e : 
1. Place of the Ptctorr on tb• .. P 

1. Bd!iDa ~••-El soda - (AlexanGria) 
2. Kaba COllPM.J ( blC?Wbia) 
~. Kaba compa!Q' ( .. itrasbi.I) . 
•. i&Jptian bo~tli~ coapaD,J - pei;sicola ( aobag I 

2. fUrpo11 of tht Protect 
To •••i•t the General Or91nlz1tlon for 

ID4u1trlallz1tlon (QOPI) in ldentlfyln9 th• tera• of 
reference for 1ub-contractin9 of 41t1iltd 
en9in11rin9 and civil d11i9n vork •nd aonitorln9 and 
1upervi1in9 tht contractor'• vork in in1t1llation in 
v11t1 di1po11l and water treataent of tbt food 

indu•tri••· 
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3. Effluent Standard of icci9ation drain. -rile lav and 
cevulationa baa been ucle to aeet local conclition. 

Lav naae is a• abovn below: 
(LAii tl-1982. UGABDlllG THE PROftCTIOti OF THE RIVER 

BILE & WATERllAYS PROM POLLUTIOll) 
In application of this lav. the Factory ace the 

follovin9 

Pepsi EDFillA in ltaba ltaba Co. 

~acaaetec Cola Co. Co. OBA CO. BADRASBill 

PB 6-9 6-9 6-9 6-9 

BOD 30ppa 60pp• 20pps 20ppa 

COD tOppa lOOppa 30ppa 30pp• 

SS 30ppa 60ppa 30ppa 30ppa 

bils & qcease 5 ppa lOppa 5 ppa 5 pp• 

!rotal Colifora 2500/ 2500 2500 2500 

(MPll/lOOal) 100•1 100•1 100•1 100•1 

llOTE: 

l All Standards in ppa unl••• otbecviae noted • 
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Section - l PEPSI COLA Factory at Sohag 

Site Visit : 

1. Place of Pactory : 
EGYPTIU BOTTLING CO. •PEPSI COLA• 

Sohag-Pactory - AGlulie• Sohaq City 

2. The technical •eetinq hold a tvo days visits on site 
on 25.26 Rove•ber 1986. detail and plans vere 
presented by factory personel • 

3. GOFI Visitors 
Enqr. 
Eqnr. 

4. Coapany Personel 

Moha•ed A. Eveiss 
Ali El Sisi 
Makio Rakashio (Japanese) 

1) Engr. Mr. ·Taha abo Eldahab 
(General Manageraent Chief) 

2) Factory •anaqer : Enqr. Mr. Moha .. ed Aly Othaan 
3) Person in charge: Enqr. Mr. Moha .. ed El Rezaay 

(Quality coapany aanaqer) 
t) Laboratory chief Enqr. Mr. Talal EL Ab4 

.. 
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~actory 

~ RIVER NILE '\f---. __________..,..--...._...__. 
-··- I . ------ &Wdart.,...,._. -. -

---~- -r;fl&t~le.,_) --
' (all•" , -

"""' -- --- - --· -- - -·- ··----------·-

-\7:;t....,,_ 
' ·- .. -
' ' \- -----14

6
a _t_i ______ ....., 

---... ---_ -_ --::----_ --:.-~ -_ ---.... -;~r--..... __ .. -. -osac."t"''. 
I """!;!::1 I . ,A~- -·- --- .~_:.oc.c. __ _ 

r .. --------- -----1 
I 60~ I 

• (""pty at~a > 120• 
I I 

L - - - - la !0-p.;""-;.;2 -:..-~-.;:;-';,__ _____ _ 

ltY1'af 11 d l&t -""J 
· 1\oc.&ss--fact.7 ·· -

-- __ (.~.....,""" >-.--- -
----.----------- ... 

... -·· - ·-- ..... -· ... ··- ---..__._____________ .. -

J~U.:....3 h""'n 
<....,,....~~~t> 
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Pepsi Cola Co. (Sohaq-City) 
A Sketch .. , of ractory 

material 
place 
60• 

(eapty area) 
l.200112 

ware 

hou•• 

C02CJa• 
produce 
equipaent 

20• 

reduced scale:Pree 

The RIVEll BILE 

unclerqround 
pipe line 
(about. l ta) 

waste water 
Effluent 

pits .· 
Gate 

Security 
off ice 

unuf acturinq 
proce•• f acto.r:y 

(buildinq) 

loadinq bouse 
(eaplyee• re•t) 

plase 



River 
Mile 

Photo 1. 

Photo:2. 

- 2:?. -

Effluent of the present 
Final Point of discharge to the river Mile. 

Settlinq tiae tor the •u•pen4ecl utter on 

th• •it• 

• 



Photo: 3. 

Photo: 4. 
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Settlinq tiae for the total suspended solid 
of waste water and see colour on the site. 

Upper view of all Pepsi-Cola Pac:oi:y. 
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Pt•cription of Proc111 Cf lov-•ht«t> 

l. Plannin9 establish ter .. 
(l) The ba•i• for plannia9 

l) Voluae of iDclustrial va1t .. t1r. 
supper season: (6aonth),24br~/4ay., work operation 

lOOll3/hrs. 24hrs •• 2C.OOO 113/day 

vigter 1ea1on: 

(2) 

2) 

(6aonth) 12hr1/day. work operation 

l00113/ar xl2hr•• 12.000 J13/dax 
I shall e1tabli1h treataeat unit 
accordin9 to the uxlaua dischar9.­
Vt> luae (2.400a3/day) 

The doaestic 
transported away 

discharqe 
by trucks 

industrial waste water. 

can 
f roa 

be 
the 

3) The nuaber of workers(eaployeel) 150 aen 

waste water quality of industrial 

l) !ff luent Standard 

PH 11.7 PB 6-9 

BOD 360 PP• BOD 30ppa 

COD 771 PP• COD 40ppa 

SS 284 PP• SS 30ppa 

Oil & 9rease 0 Oil ' qr•••• 5 

2) A unit cost of City tap-~ate1 0.03 

Ll/•3 (3piasters/a3) 

3) Th• eapty aiea. about 1.60011.? (20•s60a) 

119T1; CL!, is a abreviation of !QYPT POUllD • 
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2. Plait Pe•crietiop (Major Equipae1t specification) 
Tbe flov-lbeet dia9raa of tbe eco1oaical treataent 
plait is aboVD in fipre l. (Annex) 

2-l. Controllin9 Tant 

Controllin9 tank bave folloviA9 object 
l) It vill 9ive us unifora co1centr•tion of the 

iflulnt vaate water. 
·- . ~ 

2) Ne sball get rid of tbe vola~ile aatter. this 
vill cause the decrease of the BOD 10-15\ by 
aeration agitation c~~~ition • 

3) It vill act as atoraqe tank as the factory is 
closed on Friday which is necessarly for 
feeding bacteria (for B\ological trataent 
Activated Sludge aethod). 

4) Also for adjustaent of the pH value of the 
waste water(which is ll.7)to base condition 
for Activated sludge aethod. (which is 7) by 
using 20\ NaOH solution. 

Specification of Controlling Tank 

Type 
Material 

Aeration­
A9itation 
concrete 

Retention tiae : 18 Hr 
• Attatcbaent• 

(N) (L) (B) 

20X36x5 

Capacity Space 
(al) requireaent(a2) 

1800 720 

l. Air diftu•er : Air diatribution pipe : 2 l/2 incb 
Spar9er 
Blower CAir-coaprea•or) 
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- "'Z. 20\ B2 504 Storage Tant 
capacity 20•3 (in side Tant Rubber Coating) one set . 

• Diaention 2.7• x 3.5 (B} 

aaterial steel &beet 
space requireaent 6al 

3. tnstruaentation 
Type (Pn1C) jutaaatic control systea. one set (PH 

indicate control) 

2-2 Coagulation and Sediaentation Tant 

~c~~ Type DiaensionCal Capacity Space 

ltea Material (Ii} (L) (H) (al) requireaent(a2) 

coaCJUlation 

tank 

Sediaentation 

tank 

* Attacbaents 
l. Agitation 

Concrete 2.5xlOx2 50 25 

concrete 2 .5xllx3 100 

l) quick agitation. 120 r.p.a.(1.5 

a/sec. speeed) 
MOTOll: reduce speed of a aachine. 

3HP retention ti•• : 5 ainutes 
.') Slow agitation. 30 r.p.a.(30 a/sec. 

speeed) 

33 

MOTOR: reduce speed of a aachine. 

SHP reten~ion ti•• :25 ainute1 
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2. FeS04 steroqe Tank (coaqulant) 
Capacity 10•3 
Diaension 
aaterial 

2.1 a X305a (R) 
Steel sheet 

space requireaent 5a2 

3. PAC (Polyaer coaqulant aids) - - - concentration of 

use 5-10 PP• 
Capacity 
Diaension 
aaterial 

one al 
one a xone a(H) 

steel &beet 
space requireaent one a2 

2-3 Neutralization Tank 

one set 

Neutralization tank is tbe PH 
Activated Sludqe process of next 
H2S04 

adjustaent for 
step usinq 10\ 

~ 
Type Diaensionlml Capacity Space 

I Material 

Neutralization 
tank Concrete 

Retention tiae : 30 aio 
* Attacbaenu 
1. 10\ H2SD4 Straqe Tank 

daiamP.ter(H) (ml) 

D·5• x2.5 50 

Capacity 20•3 (in siae tank rubber coatinq) 

Diaension D • Sa x 2.Sa (H) 

Material Steel Sheet 
Space requireaents 25•2 

requirement(112) 

25 



2. Aqitat\on 

MOTOR 

2-4 Aeration Tant 
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50-80 r.p.a Aqitator one set 
reduce spee~ of a aachine 

Incoainq raw concentration waste vater is fed to 
Aeration Tant wllere it is treated bioloqically by 
aicroorqanisas. 

~~. Type nta•n•inn(a\ Capacity Space 

It•• Material (11) (L) (H) (•3) requireaent(a2) 
.......... 

leration keration- * 16X23.5X4 1500 376 

~ank Aqitation 
concrete * Bax2 • 16• 

1. Bod loodinq : 0.7 kq-BOD/a3.day 
2. incoming waste vater quality : BOD 240 PP• 
3. Total-BOD 0.24kq-BOD/a3x2.400a3/day-576kq-BOD/day 

576kq-BOD/day • 0.7 kq-BOD/a3day 
v 

v • 822•3 
4. Return sludqe rate as 30\ 

2400m3/day x 0.3 • 720•3 (30•3/br•> 
822•3 + 720•3 • 1500 a3 - - - Aeration Tank 

5. Retention tiae :(1500•3 -:- 100a3/brs) • 15 hr• 

• Attacbllent• 

l. Air diffuser Air distribution pipe 2.5 incb apar9er 
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2. Blower: Voluae of the coapre&&ed air. 
1) Controlling tank 22•3/ain 
2) Aeration Tant 24a3/ain 

1)+2) 2la3/ain+24 a3/ain·45a3/ain 
(Voluae) 45a3/ainxl.4 (Efficiency). 63a3/ain 

Type: Turbo-type Blower 
one side in • 5 step. aoter-direct 
suction preaure.- 200aa/ag 
revolution per ainutes. 2000-3000 r.p.a 
Motor.: lOOkw (3.000volt) 

3. Instruaentation 
Type PHl- autoaatic contral systea. one set 

CPH indicate) 

2-5 Settling Tank 

Type Diaensionta\ Capacity Space I 

~ Material (Daiaete~(H> (a3) 
• I 

requirement (112 > • 
!Settling 
tank 

Retention ti•• 
* Attachaent• 

Sludge D•l6a x 2 

colltrctor 
concrete 

4 hr•(l00a3/br•) 

1. Slud9e collector •craper - type 
2. reduction 9ear included aachine-Motor 

400 

reduce •pee4, 1 revolution per 30 ainute1 

I 

I 

256 



- 30 -

3. Return Sludge Puap 
(30.3/hr•> 0.5 a3/ain caliber (Diaaeter> 
(4inch)•l0Gaa 3.7kV x 2set.3.7Kll x 2set Headl5• 

2-6 Sludge Tank (Precipitator) 

• The accounts of Excess slud9e Voluae 
BOD. reaoval rate 93~ 284 PP• 20ppa/BOD 
2400X284X(l-0.3)X0.93Xl0 • 0.443ton/4ay-dry aatter 

•aeturn sludge concentration valuae : 

0.443xlO' • 59a3/day Vitt 

7500 

According to need slud9e tank capacity 60•3 

l) (W) (L) (H) aaterial: concrete 

4 x 5 x 3• 

2) Space requiraent 20a2 
3) Retention tiae : One day (Settling) 

2-7 Slud9e diposal 
Slud9e tranfer puap l set 
truck away to dryin9 solar heat bed 

(W) (L) (H) 

•••••••• next page 
photo ~ 

Sand bed Size 6a xl2ax0.5-0.7a, lOset 
(saDCl) 

Space• requireaent 72a2xlOset • 720a2 
wei9ht ton of slud9e produced annually 
0.44ton/day.dry x 360day/year•l51.4ton/year 

(used as fertilizer.) 
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2-8 Boldin9 Tank (Effluent treated water) 

2.400•3/day. 1.66•3/ain. retention tiae: lSainutes 

Photo : s. 

Capacity 25•3 

Diaension 
material 

(If) (L) (8) 

3 X 4 X2a 

concrete 
space requireaent 12a2 

For example, drying solar hear bed in rhe ~hil1ppines 



ArrtpqfMpt of hildigq '''' 

8. 

I tea 

Controlling 
coaqulation 

and stdiaention 
••utralization 
Aeration 
Settlin9 
Slud9e 
Boldin9 

steel sheet etc. 
(total) 
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Site 

Tank 
Tank 

Tank 
Tank 
Tank 
Tank 
Tank 

Tank 

Sptc 

2s1 
33J 

376~ 

256J 

Total l.470a2 
Way + 130 

Buildin9 area- - - - l.600a2 
Initial cost <construction cost> 

Econoaic1l plant Capacity LE.i . 
I tea 

l. Concrete T1nk 3.985•3 427.750 
2. Steel •beet etc Tnak 51.lll 55.000 
3. Instruaentation (PBIC lset) } 72.500 

contented viria9 work (PHI l••t) 
4. Pipe Iayin9 (4incb SGP153., 

Clinch PVC 5o.j 50.000 

5. Puap and Motor 
(2. 5lnch P.'lC~ 
24 D fltO 11.500 

6. Motor ' reduce speed a 

usbln• 38BP 30.700 
7. Blov•r l••t 175.555 

It sua• up to - - - - 1.022.450 LI 
llOTI: l u.s.t.1.35 L! Total - - •. - u.s.t 757.370 



lunninq Cost 

coaponent 

l. Power (Electric) 
2. Cbeaical 

R2S04 
PeS04 
PAC(polyaer) 

3. Labor 
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COnSUllptiO 
A Unit 
price 

0.2LE/DIH 

300LE/ton 
262LE/ton 
19LE/KG 
2000LE/yea 

Total -

day per 
i9b or operatin 

expenses 
(day) LE/day 

l3121tWH 263LE 

0.5ton 150 
0.24ton 63 

12kCJ 228 
5aen 30 

annual 

95.000LE 

24.000 
22.680 
82.080 
10.000 

734 LE/day 263.760 
LE/Year 

ROTE: no use utility (fresb water. qas. steaa) 

*Average daily aaount of vast water treated valuae 2. 400 
al/day 
(1) one day per running cost 
(2) Year per running cost 

(Treated va•te water) 
(3) BOD t9 per operatin9 expen••• 
(4) lfa•te water al per operating 

expen•e• 

734 LE/day 
263.760 LE/year 

0.85 L!/BOD kg 

0.3 L!/a3 
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Jnve1tiaent Cost <Total> 

l. Building area vay + l30a2 - - - 1.600 a2 

2. Construction Cost l.022 .450 LE 

( USS 757.370) 

3. Running Cost 
one day per running cost 
Year per running cost 
BOD Kg per operating expenses 

Waste ~ater al per operating 

expenses 

ROTE: l U.S.S • 1.35 LE 

734LE/day. $543/day 
263.760LE/day $195.377/day 
0.85LE/BOD-k9 S0.62/Kg-BOD 

0.3LE/a3 • 0.221•2 
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section 2. IQPINA co. 
Site Visit 

1. Place of Factory : 
EDPINA CO ALEXAllDRIA • EGYPT 

City Alexandria 

2. Day of site visit 
10. 11 Deceaber 1986 

to City Alexandria • EGYPT 

3. GOFI visitors 
Enqr. Mohaaed A. Eweiss 
Enqr. Ali EL Sisi 

Makio Nakashio (Japanese) 

4. Coapany Personel 
1) Factory aanaqer : Enqr. Mr. ADELE. ELSAMAHY 

2) Head technicl Sector: Mr. Khald Hassen qouda 

3) Person in charqe :Enqr. Mr. Kaaal Azay 
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Pe•cription of Proce11 Cflov-1beet> 

l. Plannin9 e1tabli1h teras 

(1) Tbe ba1i1 for plannin9 
l) voluae of industrial va1te·vatei 

v • z.ooo al/day (83.3 al/hr•> 

2) vork operation 24hr (continou1 operation ) 

Friday is a holiday 

3) on a tbree-1bift- a - day ba1i1 (one shift l.100 

workers) a day • 3.300 vokera 

(2) Analysis of water quality 
of industrial waste water 

l) 
PH ).) -6 

BOD 640 PP• 
COD . 820 PP• 
SS 200-500 PP• 
Oil & grease 800-1.000 

§fflY!Dt §t1nd1rd 
PH 6-9 

BOD 60pp• 

COD lOOppa 

SS 60ppa 

Oil&9rea1e lOppa 

2)A unit cost of city tap-water.0.1LE/a3(10Piasters/a3) 
• Electric o.026LE/KllH(l06Pia1ters/al) 

• Kao It 300 LE/Ton 

3) Per1onnel (Labor) expense• per year ZOOOLE/year 

4) Tb• eapty area. about 100 a2 



-~..L.L..;:"'1 

l 
Ill 

~ 

- 37 -

EDFID FACTORY 
The aap of Pactory 
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Photo l. Gate out side view of Edfina coapany froa the 

Eastern corner of the site 

Photo: 2. Settllnq ti•• of 1u•p•nded 10114 

ob1ervatlon of wait• water. 

colour 



Photo:3. 

Photo 
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The end discharqe point of waste water for the 
whole factory 

4. Another view for the finl di•charqe point with 
a cylinder containing a portion of the 
effluent. 
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2. Plant oesctiption 
. -

Edfina Coap.ny Plov-sbe3t: 
In the suppoaed project ve find tbe follovin9 cbaervations. 

(l) Sediaentatjon needs a very bi9 area Vllicb i• not the 

case in the plant. 

(2) Neutralization is carried out in separate tank Vllich 

can be done in the aaae controllin9 tank • 

This flow-sheet is not ri9ht for tbe following reason. 

( 3) This coapany produce f.ood material and this is 

treated uaualy biologica1ly. 

(4) The retention ti•• is 24 Hr in the Sediaentation 

Tank and this case decoaposition which leads to the 

elevation in BOD and COD. 

(S) The temperature in EGYPT is 25-35 <!average and this 

is too hiqh leadinq to decoaposition. 

(6) Inside the sediaentation Tank. sludge viil be 

collected which needs the use of a sludqe collector. 

Thi• supposed project ia appreciated by Enqr. Mr. 

IV•i•s (Genaral Manaqer • Constructor. GOPI). 
I will try only to carry out aaterialistic incoainq 

and effluent of calculation of th• treataent process by 

uain9 controllinq Tanks as shown in the follovinq sheet. 

~ I 
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Waste water Influent ........... Alternative & (Slow-sheet 1 

controllinq Tant 

Tank 

co•pressed Air floatation Tank 

Aeration Tank 

Settlinq Tank 

~eturn slud9?treated water Holdinq Effluent Tank 
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Tbe flov-sbeet diagraa of tbe industrial treataent 
plant is sbovn in Fig 2: 

Major Equipaent Specification 

!~ 
Coapone-ates Diaension (a) 

1 
ne~ Material 1111 ILi <Bl 

!1. contralling concrete lOX 36x 5 
I 

Tank 

~2. Coagulati.,n 

[ I Tank 

: l. :coapressed 
. I-Air 

1Floatation 
: I 
; 4. iAeration 

: r··· 
;s.

1
settling 

1 !Tank 
;6. Holding 
I 
1 Tank 
i (Domestic 
I 
:truataent} 
l1. DiqHter 

i Cbaaber 

concrete 2x 10 x 2 

I Steel 
sheet 

l.SX 9 X 2 

concret l6X26.5x4 
(8X2) 

concret 15• x2 

concret 

concret 

2X 5 X 2 

600 people 
Tnak 

C.pacity 

(•3) 

1800 

40 

27 

1700 

350 

20 

300 

space Reaarlts 
require- ·(Attacb-

aent aents) 
(a2) 

360 lO~RaoH Strage tank 

20 

25 

425 

225 

10 

100 

PBIC Aeration 
Agitation 
Al2(50}3Strage tnak 
PAC straqe tank 
aotor 2 set 
Sludge collector 
coapressed-Air 
water pressure pua1 
Air Tant. valve 
Aeration Agitation 
(PHI} Bl over 

Sludge collector 
Retun sludge puap 

I. sterilizing Tani 

. ____________ _.. ________ _._ ____________ ...._ __________________ ...... ________________ ~ 
concret 4210•3 l.165a2 
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Initial Cott CCop1truction Cost> 

~ 
Capacity LE/cost 

T 

.. 
1. concrete Tanat 3910•3 500.000 
2. Steel sheet etc Tank 51 •3 27.000 

sludge collector 
3. Instrumentation (PHIC)(PBI) 175.000 
4. Coaperssed-Air floatation 443.000 
5. Blower 75.000 
6. Puap and Moter 73.41C1f 11.500 
7. Moter and reduce speed 33 BP 22.500 

a machine 
8. Blower CAin-Coapresser) 75.000 
9 . diqester chaaber 300•3 75.000 
• 

l.376.000 LE 
. aunn1nq Cost 

coaponent consuaptio day per annua 
A Unit opera tin opera tin 
price expense• expenses 

LE/day LE/year. 
360 da 

l. 
KWH daiy 

2. Cbeaical 
BaoB 300LE/ton 2ton 60 21.600 
PAC 19LE/ICG 18.711.:CJ 355 27.800 

3. Labor ZOOOLE/yea Saen 30 10.000 

4. di9e1tor 

- Cheaber Electric O.Ol6LE/D 45DIH 6 Z.160 

I lipid l.Z5LE/ICCJ 

476 LE/day 
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• Avera9e daily aaount of waste water treated valuae 

v-2.000 al/day 
Cl) one day running cost 4761.E/day 

(2) Year running coat 170.560LE/year 
(3) BOD Kg per operating expense& 0.381.B/Kg-BOD 
(4) •aste water a3 per operating expenses0.27LB/a3 

Jnvesteaent Cost <Total> 

l. 

2. 

Building area 
Construction cost 

3. Running Cost 
one day per running cost 
Year per running cost 
BOD Xq operating expeness 
Waste water a3 per expenses 

way+ll9112--l.300112 
1.376.000LE 

476 LE/day 
170.560 LE/year 
0.38LE/Kq-BOD 
0.27LE/a3 
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Section-3. In Kaba •Kaba• Co. 

Site visit 

1. Place of Factory: 
AL NASR CO. FOR PRESERVED POOD •Kaba• 

2. Site visit of day: 
1st: 6 Noveaber 1986 
2nd: 17Noveaber 1986 

3. GOFI visitors: 
Enqr. Ali El Sisi 
Enqr. Boda lfilliaa 
Enqr. Eqlal Moustafa 

Makio Nakasbio (Japanese) 

4. Coapany Person: 

l)Factor~ Manaqer Enqr. Mr. Hussaa Zaber 
2) Person in cbarqe : Enqr. Mr. Yousry Moustafa 
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Description of Process Cflov-•b!•tl 

l. Plannin9 establish t•r., 

(1) The ba1is for plannin9 
l) voluae of indu1trial wa1te water 

V • 2240 al/day (140 al/Br) 

2) wort operation 16brs 
Friday is a holiday 

l) on a two-shift- a - day basis 

(2) Water quality of industrial 

waste water 

1) lfflU!nt s~1ua,~ 

PH 6.1 PB 6-9 

BOD lBS PP• BOD 2oppa 

COD 496 PP• COD lOppa 

SS 130 PP• SS 30ppa 

Oil • qrease l&Oppa Oil Sppa 

2)A unit cost of city tap-water 0.1LE/a3 

• Electric 0.2 LE/DIR 

3) Per10DA•l 
2000LE/year 

(Labor) expen••• per year 

4) Tb• eapty area. about 2800 a2 
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Kaba Factory (Kaloubia) 
A Sketch aap of Factory 
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Photo: l. outside view of Kaha coapany at Kaloubia 

Photo: 2. Inside view of Kaha Company at Kaloubia 



Photo:J. 

Photo: 4. 
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Four saaples taken fro• four discharging 
points f oc industrial waste water - to aake a 
coapaciason in color between each other 

Th• above four aaaplea after putting in 
Bea~era at the coapany lab to aake the color 
coaparaiaon teat. 
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Photo:S. Collectinq tank for industridl waste water 

Photo: 6. Existing vast• water transfer puap . 
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2. Pltnt Pescription (Major Equipaent Specification) 

The f lov-sheet diagraa and th• llAterial inlet and effluent 
of calculation is shown in Piq. 3. 

2-1 Bulky refuse recovery equipaent (in side the Factory) 
Pirst. the solids (saall pieces. cubes. grate. pare etc) is 
reaoved after the Jaa and Juice llADufacturing process. 
Second. ·There are bulky refuse (fruits. vegetable. 
·fisb ,etc) is used for aniaal food. (cova sheep and chicken) 
aatinq a good prof it • 

In case that the scale is 500a3/day waste water or 
aore. the brief specification for this equipaent are as 
shown in photo 1.2. (see photogoqraph) 

expect reaoval rate 
SS 180 ---72'--- SOppa 
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Photo: l. Bulky refuse recovery equipaent 

Pboto: 2. Bulky refu•e recovery equipaent 
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2-2 Coapre11ed-Air Flotation Tank 
I 

The object of this equipaent is the reaoval of oil and 
CJrea1e fro• waste water. This Factory is in tile effluent 
standard of irri9ation drain Sppa It is severe standard 

for needed this Flout ion separation Tank • 

l) The effleunt vaste water oil and CJrease l80ppa. SS 
130ppa 

2) Waste water vo luae 2240a31day 140•3/hrs. 16Br work 

operation 
3) Presupposition teras of coapressed-Air Flota:.ior. 

aethod 
(1) A/s Air per solids rate: 0.03 K9-Air/K9-0il/SS 
(2) Water surface loaC:ing : 90-220D3/a2.day 
(3) Solids loadinq: l00-150Kq/a2.day 

(calculation) 
effluent waste water solid (oil and SS) voluae 

0.18Kq/a3 x 2.240a3/day • 403.2Kq/day 
Required Air 0.03Kq/Air/Kq-Oil.SS x 4D3 Kq/day-12Kq-Air/day 
Solubility of Air is by Henry• s Saw ;;>ressu::e 

20 deq 1Kq/ca2 0.024 Kq-Air/ a3 water 
20 deq 5Kq/ca2 -- 0.02 Kq-Air/ a3 water 

water SK9/ca2 
)Air-
~Solubi l i ty 

Air Tank (Saturated Air Solution) of forainq Air rate as. 

70\ Producted forainq Valuae: 
(0.12 - o.024) x 0.7 • 0.067Kq-Air/a3. water 
Requrired pressure water valu~e • 12 • 178.57•180•3-water/day 

0.067 
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Air Saturated recycle rate : 180 • 0.08 • as. l 
2.240 

Solids Loadin9 lOOK9/ll2day (adaptation of planain9) 
S•parate space : 430Kq • 4.03112 • as. 6•2(,~) 

lOOKCJ 

Type 
Material 

i--=D~i=•=e=n=•~i=o=no.M:•"'--.......fCapacity.operatin Space 
(II) (L) (B) (a3) pressure requireaent 

Scua 

ir Floatation collector l x 6x2.5a 15 5K9/ca 

steel sbee 

Retention tiae : ~~~~-=1~5~•~3~~~~~~-· 4.83aina5ainutes 
(2240+224~71)/1440ain 

• Attachments 

1. Seua eolleeter one set 

2. Coapressed-Air aacbine " 
3. Coaptessed-Air Puap • Space 

4. Air Saturated Water Tank • equireaent 

5. Back pressure valve • CM2 6112 (b") 

6. Incinerator of Seu• • 
Total ·-·i' + .~ T:-tal • 12112 

expect reaoral rate 

Oil and qrease 180ppa ill. 10 ppa 

SS SOppa fil 30 ppa 

BOD 385ppa la 3t7ppa 

COD t96ppa lll 42lppa 

(•3) 

6 
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'coaponents I Type Diaensionlal Capacity Space I 
ltea~ Material (W) CL) (H) (•3) requireaent C•2 )~ 

I 
Controllinq Aeration-
rank Aqitation 20x22x5a 2200 

concrete 

Retention tiae 23.6 Hr 

*Attachments 
l. Air diffuser: air distribution pipe 3 inch 

sparqer 75 aa 

Blower (Air-coapressor) 

2. 10\ NaoH Sto:-2gE- Tank l set 

Capacity 20m3 (in side tank resin trated coatinq) 
Dimension(D•2.7m x(H• 3.5m) 
Material : steel sheet 
space requirement 8m2 

3. Instrumentation 
Type CPHIC) automatic contral systea one set 
(PH indicate contral) 

2-4 Aeration Tank 

440 

Capacity Space Type 

Material (If) (L) (H) (al) refulreaent(a2 

Ae~ation­

Aqi tation 
concrete 

16 X28 X 4 1800 450 

i 
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1) BOD loadinq 0.6 Kq-BOD/al. day 
2) incoainq waste water quality : BOD lOOppa 
3) Total BOD 0.3Kq-BOD/a3 x2.240a3/day • 672Kq-BOD/day 

672Kq-BOD/day • 0.6 Kq-BOD/al.day 

v 
Va 1120 al 

4) Return sludqe rate as. lO~ 

2400 al/day x 0.3 • 672 al/day 
28al/Hr 

1120al+672a3 • l.792al•l800a3--Aeration Tank Capacity 

5) Retention tiae: 
2240al/day 

1800 •l 

* Attachllents 

. -.-
. -.- 24 Hr • 9l0l al/Hr • 94 a)/Hr 

94al/Hr • 1\01 • 19Hr 

1. Air diffuser air distribution pipe sparqer 

2. Blower : 
Valuae of the air (coapressor-Air) 

1) controllinq Tank 20a3/ain 

2) Aeration Tank 30al/ain 
1) + 2) 20al/ain + lOal/ain • 50 al/ain 

50al/ain x 1.4 • 70 al/ain 

(Diaention) 
- Type: Turbo-type Blower 

One side in Satpa. aotor-direct 

Suction pressure - 250aa/Ag 
revalution per ainuts 2000-lOOO r.p.a 

Moter: 120 ltWH x 3000 volt • 
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l. Instruaentation 
Type : (PHI). autoaatic contral aystea lset 

2-S Settlinq Tank 

niaensionC•l I Coaponents Type Capacity Space 

It••~ Material Diaaeter(B) (al) requ ireaent (a2 >I 

set.tlinq sludqe 
Tank collector (D•l6.2a) x2 

concrete 
i 

Retention tiae 4.2 hrs( 94a3/Hr) 

• Atta tc!\e.aents 

l. Sludqe collector : Scraper - type 
2. reduction qear included aachine-Motor 

reduce speed. l revolution per 30 ainutes 

2-6 Sludge Tant 

Type 

Material 

concrete 

(If) (L) (H) 

4 x 5 x 3 

400 200 

Capacity Space 
(al) requireaent(a2 

60 20 

retention ti•• one day--slu4CJ• of by-pro4uct(ezce·•• •lu49e) 
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•Attatcblo!e~ts (Sludge disposal) 
l. Sludge tran~f~~puap l&et 
2. truck away---- drying solarheat bed 

(II) (L) (8) 

3. sand bed size : 6• x 12• x 0.5-0.7• lOset 
4. vei9bt ton of sladge produced annually 

044ton/day.dry x 360day/year • 158.4 ton I year 
(fertilizer for Agriculture) 

2-7 I. sterilizing Tank 

Type • Capacit1 Space 
Material (II) (L) (R) (•3) refuf reaent(ll2) 

chlorine 9as 
concrete 2 Jt 6 x 2 24 12 

Retention tiae 15 ainutes 

*Attachaents 
l. (5 bottle) I liquied cylinder to contain 5-7 ppa 

2. Sparger (for cholrine ~as) one set 

Liquif ied chlorine 9as ( Sub1equently referred ~o as 
chlorine ) is soluble in water. The rea•on of u•ed the 
Doainance waste water is that practically all waste water 
cont.ains •-onia and aoat of the cbl orine applied is very 
rapidly converted to chlorine CJ•• at waste water PH of 
•li9btl9 above 7.0 • 

• 
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Arrtnqeaept of Building area 

Ho I tea Site 

l. Coapressed-Air Tank 

flotation 
2. controllinq Tank 
3. Aeration Tank 
4. Settlinq Tank 
5. Sludqe Tank 
6. sterilization Tank 
7. steel sheet etc Tank 

(total) 

Total 

Waq + 

Buildinq area- -

Initial cost <construction cost> 

Nol Eco no~ Capacity 

I tea etc 

1. Concrete Tank 4.484•3 
2. Steel sheet etc Tank 20•3 

•ludqe collector ls et 

3. Instruaentation PHIC lset 

electric PHI ls et 

14. PipiDCJ D: 150- SGP 
D: 125- SGP 

Space requireaent 

450} 
200 

'•2' 
12 

440 
650 

20 
12 
8 

l.470Cl2 

158 
1.300•2 

LE/cost 

452.600 
18.000 

} 155.000 

·-

LE 

lOOa 1• 

70• 70.000 

D: 65 - PVC80a 
D: 125- PVC200a LI 

5. Puap a11d Motor 39 ICW 16.500 

6. Motor & reduce •peed a 
machine 16tp 10.500 

r7. Blower 600.000 

It Sut11 up to - - - - 1.710.500 L! 

Total - U.S •• 1.267.037 
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Bunning Cost 

coaponent consuaption day per annual 

A Unit vei9h or operating operating 

I tea price voluae expenses ezpenses 

(day) LE/day LE/year. 

360 da~ 

1. Power (Electric) 0.2LE/ICllH 1300ICllH 260LE 93.600 

2. Cheaical 10\ RaoB 

RaOH(conc) 360LE/tOD as2ton 72 25.000 

CL2 liqured l.25LE/ICCJ ll.2kq/ 14 5.040 

day 

3. Worker 2000LE/yeai: 5aen 17 6.000 

363 LE/day l~ 
LE/Year 

. ROTE: no use Utility (fresh water. qas. steaa) 

*Averaqe daily amount of waste water treated volu•~ 2.240 

al/day 
(1) One day running cost 

(2) Year runninq cost 
(3) BOD kq operatinq expenses 
(4) Waste water a3 per operatinq 

expenses 

363 LE/day 
130.560 LE/year 

0.45 LE/k9-BOD 

0.16 LE/al 

LE I 



Investiaent Cost <Total> 

l. Construction area 

2. Construction Cost 

3. Runnin9 Cost 

One day runnin9 cost 

Year runnin9 cost 
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vay + 158a2 - - - 1.300 a2 

l. 022. 450 LE 

c uss 757.370) 

BOD K9 operatin9 expenses 

Waste water a3 per operatin9 

expenses 

363LE/day. $268/day 

130.560LE/day $76.711/year 

0.45LE/k9-BOD $0.33/Kq-BOD 

0.16LE/a3 S O.ll8/a3 

NOTE: l U.S.$ • 1.35 LE 
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section - 4 ICaha co. Badrashin 

Site Visit : 

1. Place of Factory : 
EL NASR co. POR PERSERVBD POOD ·KAICA· B&drashiD 

2. Site Visit of day : 

3. 

lat: 9 Noveaber 1986 

2nd: 16 Noveaber 1986 

3rd 19 Noveaber 1986 

GOPI Visitors 
Eqnr. Ali El Sisi 
Enqr. Hoda Willia• 
Enqr. Eqlal Moustafa 
Enqr. Mr. Abd EL ICADER(EL NASR COMPANY FOR 

MAMAPACTURING COKE 

AND CHEMICALS 

----- Makio Nakashio (Japanese) 

4. Coapany Personel 
l) Factory aanaqer : Enqr. Mr. said shalaby 
2) Person in charqe: Engr. Mr. Moha-•d Abdel 

&Aaid ICbarib 
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Q.e•cription of Process Cf low-sheet> 

l. Planninq establish teras 

(1) The basis for planning 

(2) 

l) voluae of industrial waste water 
V • 1120 a3/day (70 a3/Rr) 

2) wort operation 16hr 
Friday is a holiday 

3) on a two-shift- a - day basis 

water quality of 

9 industrial waste water 
l . lff luent Standard 

PH 7.5 PB 6-9 

BOD 2.142 PP• BOD 30pp• 

COD 2.728 PP• COD 3C•ppa 

SS 261 PP• SS 30ppa 

Oil & grease 160ppa 

2)A unit cost of city tap-water 0.1LE/a3 
• Electric 0.2Ll/KllH 

3)Personnel(worker)expenses per rear 

ZOOOLl/year 

4) The eapty area. about 6000a2 
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Badrashin Factory (Cairo-City) 
A Sketch llAP of Factory 

unufacturiDCJ 
process factory 

(bUildiDCJ) 

zr 
Adainistrati"a 

BoldiDCJ 
Tank 

eapty 
area 

5.976112 

36• 

Boiler 
rooa 

security office 

reduced scale:Piree 



Photo: 1 

Photo:2. 
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' ~·-i':: ;::~ 
,', 

outside view for the kaha Factory at 

badrashine 

Available area 

treatment plant. 

suitable tor the futur 



Photo: 3. 

• 

Photo: 4. 
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one point of 
discharqe 

industrial waste water 

sedimentation test- sample• taken to aak• 
analysis in the lab of coke company 



Photo: s. 

Photo: 6. 
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side view or the wall of the chaabers of 

picklinq 

many chambers where olives ia pickled. 



Photo 7. 

Photo:&. 
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outside view of one cbaaber where olives is 

i;ickled 

Pina 1 discharqed point ot industrial waste 

water to the drain 
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2. Plant Pe•cription (Major Equipaent specification) 
The flow-sheet diaqraa and the aaterial inletee and 
effluent of calculation is shown in Piq • 

2-1. Bulk refuse recovery equipaent Cin aide the Factory) 
This equipaent consists of •Kaba• Factory saae one • 
see Photo l and 2 (page 48) 

2-2. Mixture Tank 

oaponents 
I tea 

Tne 
Material (11) (L) (B) 

Capac-it 

(•3) 

Space 
requireaent(a2) 

ixture 
tank 

eapty 
concrete 2 JC 5 JC 2• 

Retention tiae : 15 ai utes 

?-3. Coagulation Tank 

oaponents Type Dimension<•> 

Item~ Material (W) (L) (8) 

Coaqulation 
tank concrete l.5JC12 JC 2• 

Retention tiae 30 ainutes 

20 10 

Capacity Space 

(•3) refuirement(m2) 

35 18 

I 



• 
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• Attachaents 

l. Agitation 
l) quick 

speed) 
aqitation. 120 r.p.a (1.5 l sec. 
Motor reduce speed of a aachine 

lHP Retention tiae 5 ainutes 
2) Slow aqitation. 30 r.p.a (30ca/sec. apped) 

Motor : raduc& speed of a aachine SHP 
Retentian tiae 25 ainutes 

2. Al2(S04) Storaqe Tank (Coa9lant)---1.ooo-1.sooppa/a3 
Capacity 20.3 

Diaension 
aaterial 
space requirement 

D •2.7a x3.Sa (8) 

steel sheet 
8m2 

3. PAC (polimer. coaqlant aids) ---concentration of use 

Capacity 
Dimension 
material 
space requirement 

2-4 Sedimentation Tank 

Type 

20ppa/m3 

lm3 
D•lm x lm (H) 

steel sheet 
lm2 

Capacity Space 
Material Diaaenter(R) (•3) requireaent(m2) 

Sludge 
tank collector (D•6.7a) z 2 70 50 

concrete 

Retention time:60 minutes 
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* Attachaents 

1. Sludge collector : Scraper-type 
2. reduction qear included a aachine-Motor reduce 

speed. one revolution per 30 ainutes 
3. incinerater 

1) Sludge drov puap one set 
2) Sludqe incinerator (coapact-type) 

2-5. Controlling Tank 
constructed tank divertion by the Factory 

~aponents Type 

Material 
Capacity Space 

lte~ 01) (L) (H) (a3) requireaent(m.2~ 

ontrolling 
tank 

Aeration 
Agitation 
Bl over 

6 x70x2.Sm. 1.000 

Retention tiae : 1120•3/day -:- 24hrs- 46m.3/hrs 
1000•2 -:- 46•3/hrs• 22hrs 

* Attachllents 

1. 20- llaoH Storaqe Tank 
(iD 8ide tank resin treated coatinCJ) 
Capacity 12•3 
Diaen•ion 2.1. x 3.5 • 
aaterial •teel •beet 
•pace requir:eaent 5112 

none 
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2. 20' H2 504 Storaqe Tank(in side tank rubber coatinq; 

Capacity 12•3 

Diaension 2.la x3.5a 

aaterial 

space requireaent 

3. Instrucaentation 

steel sheet 

5•2 

Type CPHIC) autoaatic control systea lset (PH 

indicate contral) 

4. Airdiffuser: air distribution pipe 

sparqer 

2-5 Dilution Tank 

oaponents Diaension • Capacity Space 

Item 

Type 

Material CW) CL) CH) (a3) requireaent(a2) 

Dilution 

tank 

empty 

concrete 2 x 3 x2 

Retention time : 15 ainutes 

12 

weste water : 1.120•3/day -:- 24Hr • 46.6 • 47 a3/Hr 

47a3/Hr x 1/4 • 12 a3/Hr 

l) fresh water (city tap-water) 1120 a3/day for dilution 

2) incominq BOD.1600 ppm x.Sof BOD 800ppa (send to 

Aeration tank) 

3) Retention tiae 1120•3/day + 1120•3/day • 2240•3/day 

7.5 minutes 

2240•3-:- 24Hr • 93.3 a3/Hr • 93 a3/Hr 

6 
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2-6 Aeration Tank 

Type DiaensionCal Capacity Space I 
I ,s:::_ I Material (II) (L) (8) (al) requireaent (112 >j 
i 

Aeration Aeratiora 22z29.3Z4 2600 

tank Aqitation 

concrete (llZ2) 1300Z2 

l) BOD loadinq 0.8 Kq-BOD/a3. day 
2) incoainq vast water quality : BOD 800ppa 
3) Total BOD 0.8 Kq-BOD/alz2.240a3/day • l.792K9-BOD/day 

1792Kq-BOD/day • 0.8 

v 
v • 2240 •3 

4) Return sludqe rate 30\-15\ 

5) 

2.240 a3 + 360 a3 • 2600 a3--Aeration Tank Capacity 

Retention tiae 2240a3day-:- 24hrs• 93a3/hrs 

2600a3-:- 93a3/hrs• 28 hrs 

• Attachaents 
Air diffuser 

sparqer 

2. Blower: 

air distribution pipe 

Voluae of the wind (Coapr••••d-Air) 
1) controllinq Tank 54 al/ain 

2) Aeration Tank 7t/al/ain 
l) +2) t5al/ain+74a3/ain• l28a3/ain 

128•3/ain xl.t • 180a3/ain 

325 I 650 

325 
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(Diaention) 
Type: Tobo-Type Blower 2 set 

one side in 5 step Moter-direct 
suction pressure - 2so .. /A9 
revolution per ainuts 20~0-lOOOr.p.a. 
Motor : 120 lClf x 3.000volt 

3. Instruaentation 
Type : (PHI) autoa.tic control systea. lset 

2-7 Settlinq Tank 

Coaponents Type 
I tea Material 

Settlinq slud~e 

tank collector 
concrete 

Retention tiae 480 •3 

~ Attacbaents 

. -.-

(If) (L) (8) 

llx 11 x 2 

93 a3/Hr • 5.1 Hr 

l. Slulge collector : Scraper-type 
2. reduction 9ear included a.chine-aotor 

Capacity 
(•3) 

480 

240X2 

Space I 
requireaent (a2, 

121 
242 

121 

reduce speed. l revolution per 30 ainute& 

2-8 Sludge Tank 

Type. 

Material 

tank concrete 

Diaaeter (8) 

(D•2.7a x 4• 

c .. pacity 
(al) 

160 

Space I 
refuireaent(•2i 

52 

Retention tiae : one day ---- sludge of by-product (excasa sludge) 
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l. one set 

2. truck away --- dryin9 aola heat b9d 
(W) (L) (8) 

3. sand bed size : 60 xl211JC0.5-0.7a 20 aet 

4. veiqht ton of •l~d~e produced annually 
l.l86K9/day.dryx360day/year • 424.Bton/year 

(fertilizer of Aqricultuce) 

2-9 I. sterilizinq Tank 

Coaponents Type Diaension • Capacity 
I tea Material <•> (L) (8) (al) 

I. sterilizin1 chlorine 9a 2 J[ 6 J[ 2 24 
tank concrete 

Retention tiae : 15 ainutes 

*Attaclulent 

1. I liquid cylinder( 5-7 ppa)7 bottle 

2. sparqer (for chlorine 9as) one set 

Space 

refuireaent(a2)1 

12 

• 
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Arraaqeaent of construction area 

Nci I tea Site Space requireaent ,_,, 
1. Mixture Tank 10 

2. Contrallin9 Tank 18 

3. Sediaentation Tank so 
4. Contollinq Tank ---

,., nnstruct•" Tank diversion 
s. Dilution Tank 6 

6. Aeration Tank 650 892 

7. Settlinq Tank 242 

8. Sludqe Tank 52 

9. Cl Sterilizinq Tank 12 

lCl • steel sheet etc. Tank 25 
I 

Total l.065a2 

Waq + 135a2 

Area- - - - 1.200•2 

• 
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Initial cost <construction cost> 

~t Capacity LB/cost 

I tea 
I 

l. Concrete Tank 3401 •3 380.000 

2. Steel sheet etc Tnak 44•3 51.000 

slud9e collector 2 set 

3. Instruaentation PBIC pne set 1 160.000 

contented virin9 work PHI one set 

4. Pipe Iayin9 D 155- SGP12Da \ ! 

D 150• SGPlOOa 99.000 ! 

D 75• SGP200a j 
D 65• PVC250a 

5. Puap and Motor 52:5 n 21.000 

6. Motor & reduce speed a 

• aachin 25HP 33.700 

7.1 Blower 90.000 

I' •I Bulky refuse recovery 

i rquipllllet 
75.000 

It suas up to - - - - 909.700 LE 

Total ------------U.S.S 673.851 

• 



r. 
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RynniASI ~Ost 

coaponent conauaptio day per annual 
A Unit igh or opera tin opera tin 
price expenses expenses~ 

(day) LI/day LI/year. 
360 da 

LE 

1. Power (Electric) 0.2LE/KWH 4.320 864LE 311.040 
op-vater(city) O.lLE/aJ l.120•3/ 112 40.320 

2. CheRical 
Al2(S04)3 875LE/ton l.7ton 1500 540.000 
PAC l9LE/KG 22.4kg 425 153.000 
20'8 2S04 Little use no 

cul cu la ion 
20\HaoH 

I I Cl2 liquid l.25LE/KCJ ll.2Kg 14 5.040 
13 -! Labor 2000LE/yea 4aen 17 6.000 
1 i 

2.932LE/day 1.055.400 
LE/Year 

•Average daily amount of vast water treated voluae 
V•ll20a3/day in the case 
BOD-2746kg-BOD/day 
V•2240a3/day in the ca•• BOD 800ppa 
(1) running coat per day 

BOD 2452ppa-Total 

2.932Ll/day 
(2) running cost per day 1.055.400 LB/year 
(3) BOD-kg per operating expenses 

2932LB-:-2746Kg-BOD/day • l.067·1Le/Kg-BOD 
(4) Waste water a3 per operating expense• 

2932L!/4ay -:- 2240/a34ay • l.308•l.3Le/a3 



tnve1tiaent Cost <Total> 

l. Construction 

2. Construction Cost 

3. Runninq Cost 
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way + 135•2 - - - l.200 a2 

909.700 LE 
( USS 673.851) 

runnir9 cost per day 2.932LE/day 
runnin9 cost per day l.055.400 LE/day 
BOD Kq per operatinq expenses l LE/Kq-BOD 

Waste w&ter al per 
operatin9 expenses l.3LE/a3 

.. 
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CONCLUSION 

This project was supported partly by GOFI and by the 

four food coapanies. 

Perhaps the aost iaportant contribution for all the 

project in the final analysis. has been the deaonstr:ation 

of cooperation in solvinq the pr.,blem of the industrial 

waste Witer: treataent by all P.ar:ties concerned • 

It is believed that the saae aethodoloqy which was 

deaonstrated by tile present study could be applied in the 

Rear:ch for answer: to aany other pr:obleas in this field. 

These conclusion ar:e listed in the followinq result 

l. That is not the way to do introduction of for:eiq;n 

techniques fr:oa America. Geraany and Japan etc for 

aeasure aqainst pollution for EGYPT. This techniques 

do not apply very easy. 

2. The investaent cost of ec:onomical treatment plant in 

EGYPT is aore cheaper in comparison with that in 

Allerica. Ger:aany. Japan. 

3. (Construction Cost) (operatin9 

expenses ) 

Pepsi Cola Co. l.022.tSO LE 0.85 LE/JC9-BOD 

BDPUIA Co. l. 376. OOC LE 0.38 Ll/JC9-BOD 

ICaba(Kaha Co.) 1.022.tSO LE 0.33 LE/JC9-BOD 

Badrashine 

(Kaba Co.) 909.700 LE 1.0 LE/JC9-BOD 
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Annex 

EGYPT & THE RIVER NILE 

this report is concerned with industrial liquid 
wastes dischar9ed directly to the River Nile in E9ypt­
throu9h three production units which are selected by GOPI. 

Eqypt is located at the north eastern side of Africa. 

To the north side is the Mediteranean Sea. the east side is 
the Red Sea. the vest side is the Gre~t Sahara Desert. The 
area of Eqypt is 1 aillion sq. K!I. The population is now 
about so aillion and is expected to reach 65~70 aillion in 
year 2000. Only 6~ of the land is cultivated land and the 
rest is desert land. The aqriculture and the whole life of 
Egypt depend on water irri9ation from the Nile. 

The Nile is one of the longest rivers in the whole 

world. It is the main source of life for Eqypt. 

The historian Ephrodite has once stated that Egypt is 
the 9ift of the Nile. This is true till now: the Nile is 
the aain source for water resource in Egypt with exception 

of soae rainfall in the Winter. 

I was told that the Pharaons used to worship the Nile 

and for the• it was forbidden to pollute it in any way. 
Also the Pharaone stated in their tenples that they swear 
before God that they never polluted the River Nile and so 
they deserved Paradi1e. Por that reason I was surprised to 
1ee that the aodecn Egyptians are disposing of their v~stes 

in the Nile . 
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Despite the discharqe of all wastes to the Nile. the 
Nile is still in a very good condition coapared with other 
rivers in industrial countries in Europe. 

This was due to the fact that the River Nile has a 
flcod in the su-er tiae each year. washing away all the 
residuals and cleaning the bed. The aaount of water running 

in the Nile each year aaounts to 55 billion cu.a. 

INDUSTRY IN EGYPT: 

The public sector n Eqypl is nowadays dominalinq the 
industrial activity. 65\ oelonqs.to the public sector. Only 
35\ belor.qs to the private sector. The public sector is 
governed mainly by the Minis:ry of Industry: but. there are 
some other industrial ~ccivities which do not belonq to the 
Ministry of Indastry such as production of pharmaceuticals 
(which belongs to the Ministry of Health}. cement and 
buildinq materials (which belongs to the Mini6try of 
Housinq & Reconstruction ) and the production of Petroleum 
and Petroleum products (which belonqs to the Ministry of 
Petroleum & Mineral Wealth). There are 117 public sector 
companies which belonq to the Ministry of Industry; some of 
these industrial companies have more than one factory 
located in different sites. the total amounting to aore 
than 500 different production units with a total aq9rea9ate 
investment cost L.E •• 8.5 billion. 1·he total amount of 
industrial production amounts in fiscal year 85/86 L.E. 7.8 

bill ior •. 
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This industrial production could be divided into the 
following sectors : 

Spinning & Weaving; 
Food: 
Cheaical; 
Engineering; 
Metallurqical: 
Saall Scale Industries; and 
Mining. 

As we see. the food industries represent a major part 
of the industrial production (25\). which qive iaportance 
in taking care of the food production units and their 
disposals. 

THE RULES AND LAWS FOR FLUID DISPOSAL OF EGYPT:{As attcb'd) 

There are some laws & requlations qoverning the 
liquid disposal in the seweraqe network whether from 
industr1.al or municipality sources. There is also 
requlation for industrial waste discharqed to the Nile. In 
this respect we will restrict ourselves with that of the 
Nile because the factories under investigation are located 
and dischar9inq directly to the Nile. 

THE LAW OF PROTECTION OF THE NIL! PROM POLLVTION: 

In the year 1982. Eqypt issued a law for the 
protecticn of the Nile. Attached to the law are the 
parameters qoverninq the quality of waste water drained 
directly to the Nile and its branch••· Atta:hed in Annex 
No. is a translat~un of the law in Enqlish. 
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Accurdinq tu the law all 

before disposal to confora to the law. I was told in GOFI 

that this law is not applicable because of lack of 
investaent especially foreiqn coaponent. The industrial 
('Oapanies lack very auch in foreiqn coaponent. GOFI has 
prepared different plans for the establishinq of treating 
units; yet. these plase plans were not iapleaented because 
of the lac~~ of foreign currency. Also priority was selected 
f roa these plans and GOFI is t:yinq to prepare soae 
iapleaentation plans basea on local efforts. 
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INDUSTRY & LAWS OF WATER PROTECTION 

Since the issue of the law for the protection of the 
River Hile. industry is takinq all possible aeasures to 
liait pollution caused by factories of the industrial 
sector. especially those !actories usinq the River Hile and 
its branches to dispose of t.heir wastes. 

Moreover the Minis .;ry of Industry has contacted all 
the coapanies to aake tha prelia1nary treataents with their 
available resources such as : 

Eliainatinq oils and qreases 
Heutralisinq effluent waters 
Reaoval of f loacing aatter 
Use of coolinq water in closed circuit 

The Ministry was bale durinq the survey to id~ ntify 

188 units disposing of their wastes on waterways requiring 
total sum L.E. 200 a1llion in foreign currency for 
treatment processes. of which : 

32 factories disposing directly to the Rive Hile 
requiring L.E. 72 million for which the proqramme of 
the Ministry of Industry was prepared and approved by 
the Policies Committee and all e:x:ecuti'".Te institutes 
and it is being taken care of with an allocation of 
L.E. 14 aillion for the current year. 

53 factori•• disposing on tbe aqricultural lands and 
plans are currently being set for treataent. 

58 factories that use the city sewe<a9e networks at 
present and should apply treatment according to the 
law 93/1962. 

45 t.actories that will use the sew,.tage systeas that 

will be lapleaented in th~ coain9 plans. 

' 
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OUTLINE ABOUT IN. SECTOR 

The industrial sector contributes with 65\ of the 
total industrial activity in Eqypt and is affiliated to the 
Ministry of Industry represented in 580 production units 
conccintrated in 330 geographical sites belonqinq to 117 

coapanies. The product ion of these uni ts reached L. E. 7. 8 

billion on the national level as follows: 

Percentaqe 

No.of Co. No.of unites of );!rOd'n 

Food Industries Sector 20 144 22\ 

Spinninq & Neavinq Sector 32 193 26\ 

Cheaicals Sector 26 97 19\ 

Enqineerinq Sector 20 61 18\ 

Metallurqical sector 10 49 10\ 

Ceramics Mininq Sector 9 36 5\ 

100\ 
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