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#%-2 ‘The Codes,Sqandards and Specifications for the
Discharge of Treated Liquid Effluents into the
Waterways. ) _

First:Discharge to_Fresh Surface Water Bodies .
Art 60: The resh water bodies in which it is permitted to discharge treated industrial liquid

effluents mus remain within the Following (quality)standards and specifications.

- Parameter ' Standards & Specifications
_ {mg/1iter unless otherwise noted)

Golor Not to exceed Iﬂﬂ'd;é;ees
Total Selids 500
Temparature | 5 C above normal
Dissolved Oxygen Hot fess than 5
Pil ‘ L Vithin Lhe range 7-8.5
Biuchemical Oxygen Demand fot to exceed B
Chenical Onygen Denand Hot to exceed 10
Organic Nitrogen ' Not io exceed |
Ammonia Hot te exceed 0.5
0i)s and Gresse ' _ Not to exceed 0.
Toral Alkalinjty . Within the range 20-150
Sulphate Hot te exceed 200
Mercury Compounds Hot to exceed 0,001
Irun . ‘ ot Lo exceed |
Nanganese | _ Hol to exceed 0.5
Copper Not to exeeed |
bing . ol Lo cxceed |
Synthetic Detergents flot to exceed 0.5
Nitrate & _ Nol pore than 45
Fluorides ' ot te exceed 0.5
Phenu] Hol to exceed 0.02
Arsenic _ flot 1o exceed 0.05
Cadmiun . Hot to exceed &.0i
Chroniun Aot to exceed 6.05
Cysnide Hut'iq exceed 9.1
lead ' * “Hotl Lo exceed 0.05°
Seleniun Hob Lo exceed 0.01




. %%ﬁ3AWater Quality Standards

A. Chemical Standards

Parameﬂzr Drinking Water Standards#*
| PH Value | 6.5-9.2
Color (PT.Co.scale) 50 |
Taste -Acceptable
Odor Accéptable
Turbidity "Jackson Units” 5
Total Dissolved Solids 1500
Total Hardness (CaCos) 500
Calcium ' 200
Magnesium 150
Nitrates 45
Floride 0.8
Chloride 600
Sulfate i 400
lron i
1 Manganese 0.5
Copper 1.5
Lead 0.1
Zinc 15
;'Units = mg/] unless otherwise indicated
# Maximum allowable limits
B. Badtériological Standardé ‘
* Throughout any year, 95% of samples ahould not contain
any total califormium organisms in 100 ml.
* No. sample should contain fecal celifornium in 106G ml.
# No sample should contain more than 10 total californium
in 100 ml.
* Total californium sholud not be detectable in 100 ml at

any two consecutive samples.
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Dsscharge frol Aswan Dra!nage Fater to-Sea | Fresh ¥ater o Seal’ Total Flow to Sea| Actual Net Used

1984785 |
T e

198687 |

1987/88

1986/89
1989/50

RV S U (1 CER R SR ' SENIU RS ) S 37,600
B R I LN ER A ORI Y SCRAS: KL ) 38,500
S50 U bt e ) g o) s ] 38,600
52,000 < F CUTRES o | R0 | s | 38,300

Comand T el e e ] 13,400 10,000

"{"”' B0 |00t s s 12,50 ST

Nove:

Hotial Het Used + Discharge Frow Aswan > Total Flow 1o Sea

Water Flox to Sea should ‘be includedinto hetual Gross Used.

% 6 Natiohal Water ‘Balanceé for Year 1989/90 and 2000

(Ui tien )

S roagse0 T 2000 ... Balance

Fal
ker

Dra

Hay

Nonrecoverable Consusption ~ o 1. < 300 ol 400 1,100
Bvaporation o ol a0 [ 2,000 : 0

or from Kswam ©o f RSO EORUongaeg el o oo 58,000 - 1,300
icultare 36,600 -~ <}t - 38,800 - _ 2,200

inage ip Sea 10,500 9,900 - 80D

fgaiton o ETULTo o UE Lo o a0 1,500
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lgi 4 Loads of Follution Contributed from

leterent Industrlal Sectors

v ; ] T T T
Starch/Yiest/Glucose . : ' o
. ) . , : M 13131 é ' : ot !
: : \ ' ! : : :
1 R S
! . . . ! i02: g 3 : :
Paper/Pulp : ' : ' gz L : :
1 ' 1 . : Hr A : i ‘-
; S 5
Seap/0il . ' N i 7// , :
. !}‘ § ,:J,u ‘Li‘ Frerrrs . :
Textile/byeing | GBS // /////
] ! ' ! v
: . ! ! .
' : e j
Uelal 1 \ v H t : .
. . ‘ H Z ! :
AT T !
Plastic/Rubber X . : : : E .' . :
. ) : ! : ' |
a ' ' i . . I . 13:94
: : : . L HEA
Others E : : f : E%E:f
S SR § PR SR

T TS [ R S [ R S | Y A T S
(0D LOAD (tonne/day) oD LOAD (Lonne/day)

#-7 Development of Potable Water Supply Capacity

{Thousand ¥* Per Day)

1952 T 1987 1939 1282

Cairp Jip 2,100 3,200 3,650 4,800
Mexandris 190 b 3 i, 500 1,886 2,026

Governorates | 995 - 2,2M -3 3,830 ,‘),423

Total - R 5,083 8,972 9,366 12,349
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BT B O BB RIST £ 0. | |

#%-8 Development of Sani tary ]jrainage ~ {Thousend W® Per Day)
1952 1971 1987 9%y 1992
Cairo a 540 20 | 2,000 2,31 3,300
Aexandria 5 200 150 B T
Governorates B2 238 - 450 500 %,682
Total 421 i3 | 3,30 30 6,982
& #H

AL DR BB B ES & BB L. KREABRIORE 54T > CF < 73 OB & 8IS hig
KDWY Cdb B, | |
L Bk L AT B LT O TR & B o BV I LS,

2 RE - TG HERORE,
3 B E O SWHN - BEBOBA,

4 BERPORAM- EXOMBRURS - HIERD.
b TFARAEOFR- WBGODIEK,

6 BE- FHEDBIBELY - RERSEAGH.
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 ltemflnit Egyptian Data Obtained Japanese
o Standard Cairo Helwan Shobra Standard
S0/ ppi (¢ 60 mero gn/n®) 0.06-0.13 NS S
Annua) 7 198371984 | Daily average
02/ ppn | s n ' 1o
I)airly : ) {978 | Datly average
Suspended - A |
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-5 Results ofVCIinical Examinaiton of Chest

among schoolchildren in the different studied Areas
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-6 Flow of Waste Materials ( From Sources to Disposal Points)
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Appendix 2. National Standards

1. Ambiént Air Quality Standards

H4. 1. -
b e

shall not exceed 10 ppm, and
average of hourly values in
eight consecutive hours shall
not exceed 20 ppm

substance Standard values Measuring methods
Sulfur dioxide Daily average of hourly values |. Conductometric
' shall not exceed 0.04 ppm, and | method
hourly values shall not exceed
0.1 ppm
Carbon monoxide | Daily average of hourly values | Nondispersive infra-

red analyzer method

Suspended!
particulate matter

Daily average of hourly values
shall not exceed 0.10 mg/m?,
and hourly values shall not

exceed 0.20 mg/m?

Mass/concentration
method based on fil-
tration collection.
Alternatively,
light-scattering
method, the piezoele-
ctric microbalance
method, or the A-ray

the

| attenuation method

yielding results linear-
ly related to the values
of the mass/concen-
tration method.

Nitrogen®
dioxide

Daily average of hourly values
shall be within the range
between 0.04 ppm and 0.06 ppm
or below.

Colorimetry eriploy-
ing Saltznian reagent

(with Saltzman’s co-

efficient being 0.34)

Photochemical®
oxidants

Hourly values shail not exceed
0.06 ppm

Absorptiometry using

neutral potassium
iodide solution, or
coulometry

Notes .

or less in diameter.

2..a) In an area where the daily average of hourly values exceeds 0.06 ppm,

efforts should be made to achieve the level of 0.06 ppm by 1985.

b} In an area where the daily average of hourly values is within the range
between 0.04 ppm and 0.06 ppm, efforts should be made so that the
ambient concentration be maintained around the present level within
the range or does not significantly exceed the present level.

3. Photochemical uxidants are oxidizing substances such as ozone and
peroxiacetyl nitrate produced by photochemical reactions (only those
capable of isolating :udme from neutral potassium iodide, e‘{cludlng
nitrogen dioxide).

. Suspended particulate matter shall meéan airborn paritcles of 10 microns




3. Envnronmental Water Quality Standards (Dec. 28, 1911,
Amendments 1974, 1975, 1982, 1985)

(1) Standards related to the Protection of Hnman Health

ftem : - Standard values?
Cadmium _ -0.01 mg/¢ or less
Cyanide Not detectable
Organic phosphorus? - Not detectable
Lead : 0.1 mg/f or less
Chromium (hexavalent) 0.05 mg/L or less
Arsenic | 0.05 mg/f or less
Total mercury 0.0005 mg/f or less
Alkyli mercury Not detectabie -
PCB Not detectable

Notes : 1. Maximum values. But with regard to total mercury,
" standard value is based on the yearly average value.
2. Organic phosphorus includes parathion, methyl parath-
ion, methyl demeton and E. P. N,
3. Standard value of total mercury shall be 0.001 mg/f in
case river water pollution is known to be caused by
natural conditions.
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4. National Emission Standards
(1) Sulfur Oxides
a. _Sulf_ur oxides emissicn standard

_ The emission standard for sulfur oxides which applies to a given
sulfur oxides emitting facility may be calculated by inserting a value K,
specified under Cabinet Order for the region that the facility is located,
into the following equation . '

q = K X 107 X He?

‘Here, q is the hourly volume of sulfur oxides emitted (in unit of
Nm?® and He, effective height of stack, is the sum of actual height of
stack and smoke ascent height. The value of K, which varies according
to the region, inversely determines the degree of regulation. In other
words, a reduction in K means stiffer control standard. The standard for
sulfur oxides has hence been labeled the “K-value regulation.”

The general emission standard for sulfur oxides (the K-value) was
strengthened on September 28, 1976,and as a result all of Japan now
controlled under sixteen K ranks ranging from 3.00 to 17.5.

b. Regulation on fuel

The regulation on fuel quality under the Article 15 of the Air
Pollution Control Law was revised inn September 1976. Asahikawa was
added to the previous list of 14 areas {Tokyo, Osaka, etc.).

The regulation standards were upgraded to a sulfur content
ranging from 0.5 to 1.2%.

Regulation of Sulfur Oxides Emission (K-value)



(a) General standards

Oita and others

Area _ K value
1 | 6 areas Central Tokyo, Yokohama-kawasaki, Nagoya, 30
| Yokkaichi, Osaka-Sakai, Kobe-Amagasaki _ -V J
5 | 21 areas : Chiba, Fuji, Kyoto, Himeji, Mizushima, 35
Kitakyushu and others .
3. 1 area : Sapppro 4.0
4| 4 areas : Hitachi, Kashima and others 4.5
5| 3 areas . Toyama-Takaoka, Kure, Toyo 5.0
6. 9 areas . Annaka, Niigata, Okayama, Shimonoseki and 6.0
* | others : ) .
7| 3 areas : Tomakomai, Hachioji, Kasacka 6.42
8 | 6 areas . Sendai, Fukui, Hiroshima and others 7.0
8 areas . Asahikawa, Utsunomiya, Mihara. Tokushima and
9 other 8.0
‘ 5
10 8 areas Akita, Kanazawa, Otsu, Fukuoka, Nagasaki and 8 76
+¥:| others B ‘ : _ .
6 areas - Takasaki,_ Urawa, Narita, Naha and others 9.0
12 | 4 areas : Shizuoka, Sasebo and others 10.0
13 15 areas . Hakodate, Gifu, Takamatsu, Minamata and 11.5
others s
14 | 6 areas : Mishima, Kurume and others 13.0
15 20 areas . Aomori, Morioka, Yamagaia, Nagano, Kago- 14.5
7 shima and others ‘
16 | Others 17.5
(b) Special standards .
6 areas : Central Tokyo, Osaka-Sakai, Yokohama-Kawasaki, 117
o Kobe-Amagasaki, Yokkaichi, Nagoya’ b
. Chiba, Fuji, Himeji, Mizushima, Kitakyushu and
8 areas . others 1.75
14 areas . Kashima, Toyama, Kyoto, Fukuyama, Ohmuta, 2.34

Note : Special standards are applied to newly constructed facilities only.




(2) Soot and Dust (Latest amendment, M‘ay. 1982)
' ' (Unit : g/Nm“)

Ordinary emission Special emission
Name of facility standard ' _standard on
(excerpt) , Large Small Large " Small
scale _scale - scale scale
Gas 0.05 0.10 0.03 0.05 5
Boilers | Oil 0.05] 0.15}10.25 0.30 0.04 1 0.05 ,_0.1? 0.15 4
Coal 0.10 | 0.20 | 0.30 | 0.05 | 0.10 | 0.15 | ¢
?as generating ' 0.05 | \ 0.03 ' 7
urnace : :
Blast furnace 0.05 . _ 0.03 . Os
Cement kiln 0.10 . 0.05 10
Waste incinerator 0.15 0.50 0.08 0.15 12 -
Coke oven - - 0.15 : 0.10 . 7

Notes ! 1. Prefectures niay, by decree, set more stringent standards. :

2. The gas emission rate of 40,000 Nm?/h is the criterion used for scale
classification. However, heavy oil boilers and coal boilers are classified
into four and three scales respectively. The criteria for the former ones
are 200,000 Nm?*/h, 40,000 Nm?/h, and 10,000 Nm?/h, and 200,000 Nm®/h
and 40,000 Nm*/h are for the latter ones.

3. The emission concentration shall be converted through the following
equation. (Except in the case of blast furnace)

21—0n
C=21m0s &
. C ! Soot and dust emission concentration
On : Oxygen concentration in flue gas (set values i in the above table)
Os ! Actual oxygen concentration in flue gas
Cs ! Actual soot and dust emission concentration



‘(3) Harmful Substances (June 22, 1971)

Substance

Facility

Standard
value

Cadmium
and its
compound

Baking furnace and smelting furnace for manufactur-
ing glass using cadmiun sulfide or cadmnum carbonate
as raw material

Calcination furnace, sintering furndce. smelting fur-
nace, converter and drying furnace for refining copper,

1 lead or cadmium

Drying facility for manufacturing cadmlum pigment,
or cadmium carbonate

1.0 mg/Nm?

Chlorine

Chlorine quick cooling facility for manufacturing
chlorinated ethylene

Dissolving tank for manufacturing ferric chloride

Reaction furnace for manufacturing dctivated carbon
using zinc chloride

Reactiop facility and absorbing facility for manufac-
turing chemical products

30 mg/Nm?

Hydrogen
chloride

Same as above

80mg/Nm?

Waste incinerator

700 mg/Nr®

Fluorine,

hydrogen

fluoride,

-1 and silicon
fluoride

Electrolytic furnace for smeliting aluminium (Harmful‘

substances are emitted from dlscharge outlet)

+ Electrolytic furnace for smelting aluminium (Harmful

substances are emitted from top) "

Baking furnace and smelting furnace for manufactur-

ing glass using fluorite or sodium silicofluoride as raw
material

Reaction facility, concentrating facility and smelting

furnace for manufacturing phosphoric acid

[ Condensing facility, absorbing facility and distilling

facHity for manufacturing phosphoric acid

Reaction facility, drying facility an< baking furnace "

for manufacturing sodium tripoli-phesphate

3.0 mg/Nm?

1.0 -mg'/Nm’

10 mg/Nm?®

Reaction furnace for manufacturing superphosphate of
lime

15 mg/Nm?

Baking furnace and open-hearth furnace for manufac-
turing phosphoric acid fertilizer

20 mg/Nm?

Lead and
its compound

Calcination furnace, convertor, smelting furnace, and
drying furnace for refining copper, lead, or zine

10 mg/Nm?

Sintering furnace and blast furnace for refining copper,
lead or zinc :

30 mg/Nm?

Smelting furnace, etc. for secondary refining of lead,
for manufacturing lead pipe, sheet, wire, lead storage
battery or lead pigment

10 mg/Nm?

Baking furnace and smelting furnace for manufactur-

| ing glass using lead oxides as raw materials

20 mg/Nm?

—

Note ©

Prefectures may, by decree, set more stringent standards.
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5. Natlonal Effluent Standards (June 21, 1971
Amendments 1974 1975 1976, 1977, 1981 1985 1986)

(1) Substances related to the Protection of Human Health”

Toxic substances . Permissible limits

cadmium and its compuunds : 01 mg/ ¢
Cyanide compounds . 1 1mg/l

_ Organic phosphorus compounds 1mg/ 8
(parathion, miethyl parathion, methyl :
dimethon and EPN only)

Lead and its compounds 1 mg/k

Hexavalent chrome compounds 0.5 mg/ 8
Arsenic and its compounds ' ' 0.5 mg/ &

Total mercury 0.005 mg/ ¢
Alkyl mercury compounds _ Not detectable?
PCB 0.003 mg/ £
Trichloroethylene - 0.3 mg/ k-
Tetrachloroethylene . 0.1 mg/ ¢

Notes :. 1. Prefectures may, by decree, set more stringent standards. -
2. By the term “not detectable” is meant that the substance is below
the level detectable by the method de31gnated by the Director-
~ General of the Environment Agency



(2) Items related to the Protection of Living Environment"?

[tem _ Permissible limits

pH ' 5.8~8.6 for effluent discharged into public
' water bodies other than coastal waters

5.0~9.0 for effluent discharged into coastal

waters : .
BOD, COD® 160 mg/f (daily average 120 mg/ £ )
SS _ 200 mg/{ (daily average 150 mg/ £ )
N-hexane extracts 5 mg/f (mineral oil)

30 mg/? (animal fat and vegetable oil)

Phenols 5 mg/l
Copper . 3 mg/l
Zinc - - 5 mg/?
Dissolved iron 10 mg/R
Dissolved manganese |- 10 mg/¢
Chrome ' 2 mg/l
Fluorine 15 mg/8

Number of coliform | 3,000 (daily average)
groups (per cc)

Nitrogen® =~ 120 mg/¢ (daily average 60 mg/ { )

Phosphorus® 16mg/f (daily average 8mg/ £ )

Notes . 1. Prefectures may, by decree, set more stringent standards.

2. The standard values in this table are applied to the effluents
from industrial plants and other places of business whose vol-
ume of effluents per day is not less than 50me. ‘

3. The standard value for BOD are applied to public waters other
than coastal waters and iakes, while standard value for COD is
applied only to effivents discharged into coastal waters and
lakes.

4. Standard values for nitrogen and phosphorus are applied to

- lakes and reservoirs in which problems due to eutrophication
may occur. _

The phosphcrus standards are applicable to lakes and reservoirs
where water stays for 4 days or longer (excluding those with a
chlorine ion content of more than 9,000 mg/f, and those where
special dam operations are conducted} out of lakes and reser-
voirs with a drainage area of more. than 1 Km?® and a total
surface area of more than 0.1 Km? (this limmitation does not
apply to lakes and reservoirs used as source of tap water). Also
covered are rivers and other water bodies designated as “public
water areas” flowing into the above lakes and reservoirs.

The nitrogen standards are applicable to lakes and reservoirs
where the figure obtained by dividing the nitrogen content of
water by the phosphorus content is less than 20 and the phospho-
rus content of water exceeds 0.02 mg/f, out of the lakes and
reservoirs subject to the phosphorus regulation. Also covered
are rivers and other water bodies designated as public water
areas flowing into those lakes and reservoirs.
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RIVER NILE WATER QUALITY MONITORING
: By

Eng. A. El Sherbini *
Pr. M. El-Hoattassem **

INTRODUCTION

’

The rate of discharge of waste products into the River Nile is
increasing rapidly. Because of this and the growing dewmand for
water, its water quality is becoming of major importance.

It is evident that water pollution 1is affecting the use of water,
and in-some instances, limiting the utilization of important sources
of supply. Hence, there is a growing concern about the water
guality. This concern has highlighted the need to maintain and
control the water guality of the River Nile., Monitoring is the first
step in water guality management and pollution control. Therefore,
the High Aswan Dam Side Effects Research Institute (HADSERI) has
carried out a monitoring program for the River Nile since 1976, The
data analysis has indicated that the River MNile from Aswan to the
Mediterranean sea is suffering from the problem of peollution in some
_locations. This result has highlighted the wvery important need to
establish a permanent water gquality monitoring program along the
River Nile. ' :

In this paper, the water guality monitoring program undertaken by
HADSERI since 1976, some data analysis using the Water Quality Index
(WQI) for 1977 and 1986, and the new approach of the permanent water
quality monitoring program for the River Nile from Aswan to the -
Mediterranean Sea, are presented.

PREVIOUS WORKS ON RIVER NILE WATER QUALITY MONITORING

Before 1976, the water quality data were incomplete and did not mect
the standard requirements. Therefore, the High Aswan Dam Side
Effects Research Institute (HADSERI), Ministry of Public Works and
Water Resources, with Ministry of Health started the program for
monitoring the pollutants along the River Nile from Aswan to the
Mediterranean Sea from 1976 to '1986. Added to that, special programs
were also carried out between HADSERI and the Water and Soil

* . Water Quality Group Manager, HADSERI
** . Project Manager, RNPD; Director, HADSERI

" The authors acknowledge the - financial support of the
Canadian Intexrnational Development Agency (CIDA). Research
done for this paper was partially financed under grant for
River Nile Protection and Development Project (344/11871).



Sciences Departﬁent;jFaoﬁlty' of'Agricolture,”hleXandria University,
for specific water gquality studies on the Rosetta -and Damietta
branches in 1987 and 1989. : '

Therefore, in order. to Lnow the present day situation and to use it
.as a basis for future estimations concérning the Nile water guality,
the fundamental information from any water quality monitoring
program should include- o

a. The. quantlty and quallty of the main water flowinékin;the#ﬁiie
and its branches R O T

b. The quantlty and - quality of the wastewater dlschargxng lnto the
~ - River Nile from Aswan to: the Medlterranean Sea e

The ;monltorlng programs have been carried jout by .a group of
‘ spec1allsts: from HADSERI. w1th elther the Mlnlstry of Health or the
;Unlver51ty of Alexandrla between 1976 to 1989

TR
FER

gL

The Program Objectlves

_The; main objectlve; of the' program for monltorlng the. pollutants
along the River Nile between 1976 and’ 1986 was to evaluate the. River
Nile water quallty ‘and the ;effects of pollutants‘ on the water
quallty in its different uses, ' ;

In 1987, the objective of the sampling program on the Rosetta Blanch
was to study ‘water quallty ohanges diring the closure period (high
flow) in connectlon “with future’ prOJects for the storage of the
surplus water 1n the Northern Lakes :

In 1989, the ob}ectlves of the sampling program on’ tHe Rosetta“and
Damietta Branches were as follows: ‘

- to evaluate  the 'water quality of the ‘Rosetta - and  ‘Damietta
Branches with respect to time and. space, . _

- to- evaluate the water quallty and’ quantlty of all point sources

" of pollution located along the two branches,

- to evaluate the. quallty of the water of the Lwo branohes for the
‘different’ uses, and’ '

- to oalculate the quantlty of surplus water to be stored ln‘the
Northern Lakes _" g FE

The Program_Frequency

The water quality monitoring program along ‘the River' Nile with the
Ministry of Health was conducted is two periods. During the first
period between 1976 and 1979 the program was oonducted onoe a year
between HADSERI ' and “the Centeral Laboratories  ~“of the Ministry of
Health. However, theé “analysis of the ‘available data ‘showed that the
purity of  the water ‘changes along the River Nile with time, from

year to year, rTherefore, the second period cf the program was



expected to be repeated twice a year during a period of five years
in order to set a clear picture of the Nile water and to enable a
future projection for changes in the water quality along the River
Nile from Aszswan to the Mediterranean Sea. However, this program was
also conducted between HADSERI - and the Occupational and
Environmental Health Center of +the Ministry of Health, and was
carried out twice during 1984 and once a year in 1985 and 1986.

The River Nile, between Aswan and the Delta Barrages, - had eight
campaigns conducted on it during the feollowing months (dates and
durations are detailed in Table 1}):

‘Table 1
Dates of Sampling Campaigns
from Aswan to Delta Barrages

Year . Period Number of Working Days

From To (A1l Sampling Points)
1976 22nd June 3rd July 10
1977 11th October 22nd Octeberx 12
19278 11th August 23rd August 13
1879 19th March 30th March 12
1984 Mar. 1st March 15th March 15
1984 Nov. - 21st October 9th November 18
1985 21st July - 3rd August 14

1986 t4th September 27 September 14

Rosetta and Damietta Branches had four sampling campaigns between
1984 and 1986. The four sampling campaigns were done during the
following months (dates, durations are detailed in Table 2)}.

‘ Table 3 -
Dates of Sampling Campaigns

a}) Hosetta Branch

Year Period ) Humber of Working Days

Fron . To {All Sampling Points)
1984 (1st run) 23rd June 25th June 3
{Znd run) 29th August 3rd Sepiember 5
1985 23rd Angust 25th August 3
1986 - : 20th Octobsr 22nd October 3



b) Damietta Branch

Year : | ‘Period " Number of Working Days

From To (All Sampling Points) =
1984 (1st run) - 30th April 6th May f ' 7 '
{2nd run) 18th August 22nd August ‘8
1985 L 19 August © 22nd August 4
5

1986 : : t5th October 19th_OCtober‘

* It has two days off.

In 1987, the sampling campaign included two runs on = the Rosetta
Branch. The first run was done 1in Januvary during the high flow
regime (closure period). The second run was done in April during the
low flow period. Table 3 shows the number and periods of sampling
campaigns on the Rosetta Branch. , . '

Table 3‘
Dates of Sampling Campaigns
Year ‘ Periocd | Number of Working Days
From To (All Sampling Points) .
18987 (1st run) 19th January  24th January 6 '
: 3

{2nd run) 23rd April 25th April

LA
-

In 1989, the sampling campaign included five runs on the Rosetta
Branch which are as follows: before the beginning of the high flow,
during the increasing stage of the high flow, at the peak flow,
during the decreasing stage,, and al the low flow. In addition to
these six separate runs were done for all point sources of pollution
located along the Rosetta Branch. Table- 4 indicates the number and
periods of sampling campaign on the Rosetta Branch.

Table 4
Dates of Sampling Campaigns

a) For all Sites along Rosetta Branch

Year Period - Number of Working Days
: From To
1989 (1st xun) 2nd January 6th January 5-
2nd run 12th January - 17th Januvary 7
3rd run 20th January 24th January. 5
4th run 10th February 13th February Jx*
5th run 24th May 28th May 5

*ok Not all samples were taken



b) For all Point Sources Along Rosetta Branch

Year Period Number of Working Days
From To
1989 {1st run) 2nd January 4th January 3
2nd run 12th January 14th January 3
3rd run 22nd January 24th January 3
4th run © 15t February 2nd February 2
S5th run 12th February 12th February 1%%
6th run 25th May 27th May 3

The sampling campaign for 1989 also included two runs on the
Damietta Branch, Table 5 shows the number and periocds of sawpling
campaigns on the Damietta Branch.

Table 5
Dates of Sampling Campaigns
Damietta Branch

" Year Period Number of Working Days

From To "({All Sampling Points)
1989 {1st run) 5th February 8th February 4
2nd run 30th May . = 31th February 2

The Program Sampling Locations

The intensity of these water guality sampling campaigns essentially
lies in the space domain rather*than in the time domain.

In the River Nile from Aswan to the Delta Barrages (diétance 952
km), there is a network of 398 sampling points. These sampling
points are of two categories:

‘The first category consists of sampling points that are located
along the River Nile itself. There are 270 sampling sites in the
river, out of the 398 points of the network. These sampling sites
are located in sectors, every 10 kilometers, and .within 200
meters upstream and downstream of all the discharging points,

The second category consists of sampling. points that correspond
to a source of -discharging wastes into the River Nile. There is &
total of 128 sampling points., Thesec sampling polnts - are located
at the mouth of the agricultural drains. There are 72
agricultural drains discharging into the Nile between Aswan and
the Delta Barrages. These drains collect the excess irrigation
water from cultivated lands and return it to the River Nile. It
has been recognized that many of these drains receive ‘municipal



or industrial effluents as well. Figure 1 shows the distribution
of the agricultural drains along the River Nile.

There are '56' Sampling points representing the discharge of
industrial or municipal effuents. Figure 2 shows the distribution of
all the industrial effluents along the River Nile..

Not all of the 398 sampling . points of the network were sampled in
every campaign. Table 6 shows the total - number of sampling points
that were sampled in each. campaign from Aswan to the Delta Barrages,

Table 6
Number of Sampling Points Per Campaign

Year Sampling Points . Sampling Points for all .

in the River Point Sources of Pollution
1876 88 43
1977 142 : ‘ 48
1978 153 70
1979 : 110 73
1984 Mar. . 158 A
1984 Nov. . . 176 ‘ 66
1985 183 . 72

1886 203 . 82

Along the Rosetta and Damietta Branches, 35 ‘sampling points were
considered on the Rosetta Branch for the sampling campaigns of 1984,
1985, 1986 and 1987. These included 27 sites in the Branch itsgelf
and 8 sampling points located at +the mouth of the agricultural
drains or at the industrial out-falls, Similarly, for the Damietta
Branch, 31 sampling points were considered. These included 25 sites
in the Branch itself and 6 sampling points located at the mouth of
the agricultural drains or at the industrial outfalls. The number of
points that  were sampled varied from one campaign to another,
because not all sites are sampled 1in each campaign. Table 7.
indicates the number of points sampled per campaign,

Table 7 .

Number of Sampling Points Per Campaign
Year ‘ Rosetta Branch - ' Damietta Branch

Branch Point Source . Branch Point Source
1984 Mar. 25 7 22 3
1984 Nov. : 24 6 20 - 3
1985 16 6 18 3
1986 21 B 22 3

8

1987 19



For the 1989 sampling campaign, the network of sampling points was
modified om the Rosetta Branch - 27 sampling points were considered.
These included 19 sites in the branch itself and 8 sampling points
located at the mouth of the agricultural drainsg or at the industrial
outfalls. On the  Damietta Branch, 18 sampling points were
considered. These included 12 sités in the branch itself and 6
sampling points located at the mouth of the agricultural drains or
at the industrial ocutfalls.

In general, the sampling sites along the two branches are located
downstream of major point sources and downstream of big towns or
cities.

The Program Parameters

All samples collected during the eight campaigns for the River Nile
from Aswan to the Delta Barrages between 1979 and 1986 were analyzed
for the following parameters: pH-value, temperature, conductivity,
dissolved oxygen, carbon dioxide, ammonia, nitrite, nitrate,
biochemical oxygen demand (BOD), chemical oxygen demand (COD), total
dissolved solids, = ash of total dissolved solids, suspended matter,
ash of suspended matter, total alkalinity, total hardness, calcium
hardness, magnesium hardness, major anions and cations, o0il and
grease, phosphates, carbonates, sulfur and fecal coliforms. In
addition, in 1986, determination of five heavy metals was added to
the above mentioned parameters for the agricultural drains and some
industrial effluents only.

On the Rosetta and Damietta Branches, all samples collected during
the four campaigns for 1984, 1985 and 1986 were analyzed for the
same  parameters measured ' in the River Nile from Aswan to Delta
Barrages-as mentioned above.

Results on " each of the above parameters were all obtained for
composite samples over the cross section and all point sources of
pollution. ' -

For the 1987 and 1989 campaigns, two major differences must be
pointed out referring to the program parameters.,

1) In addition to the above mentioned parameters, laboratory
analyses also included pesticides and heavy metals.

2) Water quality results were not only obtained for a composite
- sample over the cross section, but also for depth integrated
samples taken at various locations in the lateral direction.

1Field Procedures

The field sampling procedures that were followed from 1976 to 1986
through the water quality monitoring program along the River HNile
from Aswan to the Meditarransan Sea were:



a) At each sampling site in the river, a composite sample was
obtained over the cross section by mixing the grab samples
taken at 50 cm below the surface and at 70 cm aboveé the bed,
this being done at three locations in the lateral dlrectlon,
i.e., at 50 meters from each bank, and at the middle (Figqure
3-a). :

‘by " A grab sample was taken from ali»point sources at the middle
of the source.

c} Depths and flow velocities were measured at the three
sampling locations along the craoss section.

aj The grab samples were mixed on the boat to form the
composite samples. '

'Temperature pl-values, dissolved oxygen and conductivity
were determined in the boat as in situ parameters.

e) Part of the composite samples were sent to the nearest
regional laboratories for analyzing BOD, COD and coliforms;
the rest of the samples were perlodlcally sent by car to the
laboratory in Cairo.

In the 1987 sampling campaign, at the three locations in the
lateral direction, the surface and subsurface samples at
each location were analyzed separately.

In the 1983 sampling campaign, two types of water  samples
were collected as follows: ' e

- vertical integrated samples were collected from certain

' locations in the river. From three to five vertical’

integrated samples were collected at each sampling site
(Figure 3-bh).

- composite water samples were formed from the vertical
integrated samples for each site,.

Therefore, <from four to six water samples were analyzed at each
sampling site. '

HADSERI data analyses, from previous years, through reports ang
bulletins, indicated that the River Nile and its branches could be
facing pollution problems in some locations. Different methods of
analyses were used to present the work. One of these ;methods is the
Water Quality 1Index (WQI), which is vused as measurlng tool to
indicate to some extent the locations suffering from pollution. The
WOI is calculated, by very simple equations for 1977 and 1986, to
study the changes in the water guality along the River _Nile'from



Aswan to the Delta Barrages over a period of about ten years, and to
indicate the polluticon problems along the river.

WATER QUALITY INDEX FOR 1977 AND 1986
The water gquality index, is a numerical number, calculated from ten
major parameters affecting the quality of the water in the river, by

using a very simple equation in order to indicate the purity of the
water along river. The eguation used is:

. 10
WQI % = 10 - £ P x 100
T ) is1
10
Where:

WQI = Percentage of Water Quality Index’

P, = Actual measurement for ith parameter
Standard value for ith parameter

The parameters used in calculating the water guality index for the
River Nile are: temperature, pH-value, dissolved oxygen, biochemical
oxvgen demand, total dissolved solids, suspended matter, phosphates,
nitrates, ammonia and fecal coliform.

Results and Discussion

The study was done in 1977 and 1986 because the samples were taken
in both years in late summer. Therefore, Figure 4 reveals many
interesting features regarding the guality of water of +the River
Nile with respect to time and space. '

It is observed that the water guality index along the River Nile
from Aswan to the Delta Barrages 1in 1977 was always high. The
maximum value was 97.590, and the minimum value was 5%. In this year
the water guality index along the River Nile fluctuates almost in
the range between 20 to 50%. This means that the water of the River
Nile in 1977 was relatively good during the time of sampling.

In 1986, it is observed that the water quality index along the River
Nile fluctuates between 0 and 46%, but almost in the range between
5% and 25%. The maximum value was 46%, and the minimum value was
below 0 in some locations aleong the river. This means that the water
quality of the river is deteriorating in some locations due to the
discharge of the wastes from polluted effluents, either from
industrial outfalls or from agricultural drains.

Overall, the water quality index along the River Nile from Aswan to
the Delta Barrages in 1986 was lower than 1977 and the water quality



of the River Nile is deteriorating with time in some critical
locations. ' . '

General conclusions were drawn from all of HADSERI's work and
research that the River Nile is suffering from pollution problems in -
some locations due teo the discharging of wastes directly inte the
River without any or little treatment, and that the water quality of
the River Nile 1is deteriorating with time. ~Therefore, the main
recommendation introduced into this research work, is the important
need to establish a permanent water gquality monitoring program for
the River Nile from Aswan to the Mediterranean Sea.

However, through the cooperation between the Ministry of Public
Works and Water Resources (MOPWWR) and the Canadian International
Development Agency (CIDA), the River Nile Protection and Development
Project (RNPD) began in March 1988 to operate within HADSERI one of
the main RNPD Project areas - the Water Quality Management and
Pollution Control Division. In addition, one of the main targets in
the water quality division, is the design of a permanent water
gquality monitoring program for the River Nile from Aswan to the
Mediterranean sea supported by the new HADSERI water quality
laboratory. This laboratory is one of the main achievements of the
RNPD preoject.

THE NEW APPROACH
The new approach is a permanent water quality monitoring program
prepared by the Water Quality Division within HADSERI to satisfy the

following objectives,

' The Program Sampling Objectives

- To serve as a general reference for water quality conditions in
the whole river,

- To detect stream standard violations and maintain effluent
standard.

- To determine the quantiﬁive seasonal variations of the water
quality in the river and the point socurces,.

The Program Sampling Locations

The locétlon of the permanent sampling station is probably the most
critical factor in designing a monitoring program for water quallty.

The River Nile system will be divided into four main reaches in
addition to the branches as follows: -

- The reach from Aswan to Esna Barrage ({(0-167 km)
- The reach from Esna Barrage to Naga Hammadi Barrage (167 -359 km)



- -The reach from Naga Hammadi Barrage to Assuit Barrage (362 - 544
" km)

- The reach from Assuit Barrage to Delta Barrages (544 -952 km)

- The Rosetta Branch, and

- ‘The Damietta Branch.

Aiong the River Nile from Aswan to the Mediterranean Sea, there are
thirty-four sampling stations (Figure &). The number and the
location of the sampling sites are determined in order to meet the

following needs:

- The need for minimizing the sampling effort 8o that a maximum of
spatial information c¢an be obtained while minimizing the number
of sampling sites, and -

- The need for giving more attention and getting comprehensive
information at specific sites for control purposes and/or due to
important point sources of pollution.

Priority was given to twelve major sites out of the thirty-four
sites. These twelve sites were pelected with respect to the
barrages, the major industrial areag, intensive agricultural areas

and big cities (Figure 5).

The other twenty-two sites are selected at fixed, well knowh points
along the River Nile in order to f£ill the gaps between the major
sites and to present different stages along the river.

In addition to the thirty-four sampling sites, all the point sources
of pollution will be sampled (Figures 1t and 2). .

The Program Parameters

Parameters measured by the water guality moniteoring program are
highly dependent upon the objectives, basin characteristics and the

budget required.

2 group of basic parameters will be measured in all samples (i.e.,
in the river or point socurces) in addition to some specific
parameters depending on the type of effluents and the importance of
the site.



. Table 8

Parameter Listing for River Nile Monitoring Program

All Samples Major River All Agr,. All Ind. All
{Basic Sites(12) Drains Outfalls Sitegxx*
Parameters) :
* pH-value. All Calcium Sulfide  Algal Density
parameters : ‘ '
* Temperature Magnesium Acidity Chlorophyll"a"
* Conductivity Sodium calcium
* Dissolved Potassium Magnesium
Oxygen
* Total 0il and Sodium
Alkalinity Grease
* Turhidity Phenols Potassium
Kieldahl Pesticides 0il and Grease
Nitrogen
Ammonia Surfactant Phenols
{(dissolved) -
Nitrite Total Copper Surfactant
{dissolved) .
Nitrate Total Total Copper
{dissolved) Chromium-:
Ortho-phosphorus Total Lead Total Lead

Total phosphorus

Biochemical Oxygen

Demand

Chemical Oxygen
Demand

Total Zinc

* Field parameters

Should also

include temp,

profile at mid-channel,

dissolved

Total Zinc

Total Chromium

Total Arsenic

oxygen, “conductivity



Table 8 (Cont'd)

All Samples Major River All Agr. All Ind, All

{Basic Sites(12) Drains Qutfalls Sites**
Parameters)
- Total Suspended Total Mercury
Solids- ' '
Total Dissolved - - Total Cadmium
Solids
Chloride ' Iron
Sulfates Manganese
Carbonates Cyanide
Bicarhonates Total Nickel
E-Coli

Fecal Coliform

A list of the major agriculture or industrial effluents is
determined by taking into consideration the  type and concentration
of pollutants, waste load and some other specific criteria such as
-location and area served for agricultural drains and type of
industry for industrial outfalls.

The Program Freguency

The sampling frequency at each permanent sampling station within a
river basin -is a very important consideration in the design of a
water guality monitoring program. . :

In the case of the River Nile, constant frequencies overall at
stations and samples from point sources may be the only - practical
means to implement a sampling program.

The sampling frequencies are planned to be in three stages as
follows:

Short-term (1 year):

- Twice a year for all river sites (34) and the major point sources
of pollution
- Once a year for minor point sources of pollution
- Monthly for four river sites which are:
‘ upstream of the High Aswan Dam



upstream of the Delta Barrages
upstream of the Edfina Barrage
upstream of Pamietta Dam.

Hedium-term (2 years):

- Four times a year for all river sites (34) and the major'point
sources of pollution

- Twice a year for the minor point sources of pollution

-  Monthly for the four river sites as mentioned in the short-term

Long-term (3 years and above):

In addition to the medium-term wérk, speclal studies could be done

for specific areas or certain drains, or modelling purposes, or on

the bottom sediment for the major sites.

The seasonal sampling would be adjusted according to the
thermograph. '

Field Procedures

In order to get representative sampling sites, some general
recommendations are to be followed: ‘

- At any site a, b, ¢, ete.,, depth integrated samples {from three
to five samples) will be taken. Composite samples will be formed
from all the integrated samples taking into consideration the
depth adjustment for the volume being contributed to the
composite for each point in the cross section. The number of
cross sectional sampling point:s could be expanded beyond five if

there is a considerable number of points source inflows upstream
of the sampling site (Figure 6). ' ‘

- " Field, Dbiological, and Dbacteriological -measurements will Dbe
determined in all vertical integrated samples for all sites. The
rest of the measurements will be conducted on the composite

- samples for all samples in the laboratory. '

- Flow velocity measurements will be obtained in the lateral
direction at each sampling point - gix-tenths of .the depth’
measured from the water surface, _ . _

- A grab sample will be taken from all pOini gsourcveg ana Fflow
velocity measurements will be cobtained. '\” R -

CONCLUSIONS

The River Nile can be considered as one of the most important rivers

in the world. Within Egypt, the Nile is a major water resource and
is consequently subjected to multiple use.,



In Egypt, a variety of waste effluents and run-off are frequently
discharged directly into the Nile at several locaticns along the
river., "Therefore, the High Aswan Dam Side Effects Research
Institute, . has taken the responSLblllty of maintaining and
controlllng the quallty of the water in the Rlver Nile since 1976.

The Instltute has undertaken a momitoring program with the Mlnlstry
of Health from 1976 to 1986. It has also done specific studies on
the Rosetta and Damietta Eranches in .1987 and 1982 with Alexandria
Unlver51ty :

The Institute had done much research on the available data by using
different methods of analysis. One of these methods is the Water
Quality Index (WQI} which is used as measuring tool to indicate the
purity of the water. The Water Quality Index for 1977 and 1986 is
calculated by using a simple equation -to indicate the pollution
problems along the river over that period of time. This study shows
that the water quality is deteriorating in some locationc along the
. river and is deteriorating also with time due to the increase in
discharging wastes, without any or little treatment, to the river.

These conclusions lead to the importance of establlshlng a4 permanent
water quality monitoring program along the River Nile from Aswan to
the Mediterranean Sea in order to achieve the following objectlves

- To serve as general reference for water guality conditions in the
wvhole river.

- To detect stream standard violations and maintain effluent
standards. ' : : "

- To determine the gquantitative seasonal variations of the water
quality in the river and point sources of pelluticn,

Thirty-four sampling sites were selected along the River Wile from
‘Aswan to the Mediterranern Sea and ypriorities were given to twelve
sites as major sites with respect to barrage locations and heavy
polluted areas. In addition to that, samples from all points sources
of pollution were undertaken.

A list of hasic parameters was determined that would be measured in
all samples in addition to some specific parameters to be added to
specific samples according to the type of pollutants and the
importance of the site.

Sampling 'frequency was designed for three stages taking into
consideration the seasonal variations according to the thermograph.

The permanent water quality monitoring prégram will be supported by
the new HADSERI water quality lqboratory -

Continued cooperation Dbetween HADSERI and other agencies is
recommended to satisfy the permanent water gquality monitoring
program regquirements, which are beyond the capabilities of the new
HADSERI water quality laberatorny.
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For The Sampling Campaigns
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FIGURE 3-b

Note

Velocity at .86 the depth of the water for each sampling location




Sampling Procedures
For The Sampling Campaigns
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| Note

Velocity at .2 and .0 the depth of ihe water for each sampling .lncation
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For The New Approach
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FIGURE 6

Note

' Velooity.-'at .8 the depth of the water




o - IMPACT OF INDUSTRIAL WASTE |
INFLUENT ON RIVER NILE WATER QUALITY

By~

Chem. M. El-Shanshoury *
Dr. M. Abdelbary **

INTRGDUCTION

The Nile 1is recognized as the longest river in the world. Within
Bgypt, it is the main source of irrigation, industrial and domestic
water., It 15 also used as a cheap means of transportation, a source
of fish, and recently, for hydropower generation., Naturally, it has
been, and still is, a recipient of most of the wastewaters of Egypt.
(El HMecattassem, 1990),

The construction of the High Aswan Dam (HAD) has caused changes in
hydrologic conditions of the River Nile. The control of the river
flow has increased the level of pollution as compared to the pre-HAD
when annual flooding flushed the river channel and washed away
pollutant residual. Further more, the impoundment of water in the
reservoir has caused changes in water quality with respect to " its
physical, chemical and biological properties (El Gohary, 1937).

Egyptian industrialization in its modern state, started in the early
sixties., Industrial plants are concentrated in north and south
Cairo, Alexandria and the Nile Delta. The main source of industrial
pollution upstream of Cairo is the old industrial plants in Upper
Egypt such as sugar, edible ©il, scap, distillation, etc.

Since the HAD has been completed, water is released according to the
country's requirement, while the rest of it is stored in the
reservoir. This controlled water release, in conjunction with the
continuous increase in industrial and @ agricultural discharges,
significantly affects the water quality of the river. ' :

The Egyptian government has recognized the dangers of pollution and
has dissued a series of laws for pollution control, such as Law
93/1962 regarding liquid waste disposal and Law 48/1982 regarding
protection of the River Nile ang waterways dgainst’ poliution.

* Water Quality Pollution Control Engineer, RNPD Project
** Deputy Project Manager, RNPD Project K

The authors acknowledge  the financial support of the Canadian
international Development Agency (CIDA). Research done for this
paper was financed wunder grant for River - Nile Protectien and
Development Project (344/11871).



HoweQer, these laws are not completely enforced, especially for the
existing factories which are still discharging their wastes into the

river without treatment.

RIVER NILE WATER QUALITY MONITORING

The first comprehensive attempt to gather water quality data on the
Mile and its branches in a systematic fashion was made in 1975
through . the cooperative efforts of -the Lgyptian Academy of
Scientific Research and Technology and the University of Michigan
. {4). Daniel A. Okun, 1981, stated that "this study has avoided one
;0f  the problems that has plagued similar moniloring programs in
other countries including the United States. Namely, the
fragmentation of data collection, where each agency of government
institutes its own program without regard to the data collection
activities or needs of other agencies. Not only is this fragmented
approach excessively costly, it is alsc ineffective."

Since the High Aswan Dam Side Effects Research Institute (HADSERI)
of the Water Research Center (WRC) is responsible for the research
work on the' River Nile, it has conducted eight sampling campaigns
from 1976 .to 1988 on the River Nile starting upstream -of the High
Aswan Dam down to the two branches of the Nile Delta.at Rosetta and
Damietta (5). These sampling campaigns were mainly designed
- according to distance variables rather than time variables.

The sampling network consisted of 398 sampling points. Out of the
398 sampling points, 270 are distributed in the main channel of the
River Nile as showd in Figure 1 and 46 points in the network
correspond to industrial influent discharging directly into the
River Nile, as shown in Figure 2, lowever, not all of the 398
sampling sites of the network were sampled at every campaign. For
instance, in 1976, 88 points were sampled in the River Nile (out of
270) while in * 1986, 203 points were sampled ~(out of 270 points}).
Similarly, for sampling points located at industrial outfalls, the
number of points sampled has varied from 8 to 27 points {out of 46)
(RNPD, June 1989}). '

HADSERI conducted the eight campaigns in collaboration. with the
Ministry of Health which provided facilities for field sampling
procedures (in-situ measurements, instruments, preservation and
sawpling equipment). In summary the campzigns were established and
carried out as follows: :

The river is segmented into six reaches according to-the existing
control points along it. These reaches are:

Reach No. 1 from HAD to Esna Barrage

"Reach No. 2 from Esna to Naga Hammadi Barrage
Reach No. 3 form Naga Hammadi to Assiut Barrage
Reach No. 4 from Assiut to Delta Barrage



of

Reach No. 5 Rosetta Branch
Reach No. 6 Damietta Branch

- At each sampling location in the river, a composite sample 'was
obtained by mixing grab samples taken at 50 cm above the bottom
and at the same distance below the surface. This was carried out
at three pointss in a lateral direction, Depths and flow
velocities were measured at each point. : :

- The three samples were then mixed together on the boat to form

one composite sample. In-situ parameters such as pH, Dissolved
Oxygen, temperature and conductivity were measured,. :

- In addition to samples collected from the vicinity of agriculture
drains and industrial ocutfalls, samples were also collected from
upstream and downstream locations to cover all sources of
pollution and their impact on River Nile water quality.

- Part of the "composite samples collected were sent to Ministry of
Health regional laboratories for prompt analysis of BOD, COD and
bacteriological examination. When the sampling campaign is under

“way, the samples are periodically sent from  the hoat by car to
the Central Laboratory of  the Environmental and "Occupational
Health Center. : n :

WATER QUALITY PARAMETERS

The parameters examined for samples collected during the eight
campaigns were: : ' '
. pH . _
Temperature and Dissclved Oxygen

Conductivity : :

Major cations and anions (Na, Ca, K, Mg, Cl, B0, )
. Total alkalinity, carbonates :
. Solids (dissolved and suspended)

Hardness

Nutrients (nitrogen and phosphates)

BOD and COD

0il and grease

Sulfides

Fecal coliform

RESULTS AND DISCUSSION

In order to clarify and analyze the data collected by HADSERI
concerning industrial wastes discharging directly along the River
Nile and for the best understanding of its impact on the river water
quality, the follow1ng procedures w1ll be followed:

- Industrial waste characterlstlcs will be defined' within each
reach, especially Total Dissolved Solids (TDS), Suspended Solids



(55) and Biological Oxygen Demand (BOD) with regard to the
specifications and standards of Law 48-1982 Regarding Protection
of River Nile and Waterways Against Pollution,

- .Impact of industries on river water guality in - locations:
downstream of discharging points will be pnesented. :

- Industries will be categorized into three grades according to
their toxic effect and -impact on the river water quallfy

On implementing effluent standards and specifications mentioned in
Ministerial Decree No 8 -1983 for Law 48-1982, the samples collected
by HADSERI from industrial outfalls along the river are not applied
to the standards and specifications mentioned. This is .because of
the absence of wastewater treatment facilities at these industries
although the articles of the law prohibit the dischargée of .
industrial effluents into the River Nile before issuing licenses and

permits.

The following is an analysis of the impact of 1ndustr1al waste on
the Nile water quallty reach by reach: :

REACH ONE: HAD TO ESNA BARRAGE (Q -167 KM FROM ASWAN)

The following is a descrlptlon of the industrial effluent and thelr
impact on watexr guality in this reach:

1. Kima Factory, through Khour El-sail drain, is mixed with domestic
and - agriculture wastes at 9.7 km frow Aswan. The water from
drains potentially. affects the Nile water by bhigh contents of
organic loadings and high concentrations of chemicals and solids.
This effect is noticeable downstream of the discharging point for
about 300 m and then the river starts to recover and purify.

2. Sugar factories of Kom-Ombu: 50 km downstream from Aswan the
river receives the factories' liguid wastes. This is reflected in
the high concentration of organic matter and suspended solids,
Both BOD and COD conceéntrations are relatively released from
river water 200 m. downstream from the source, - while suspended
splids are reduced from 180mg/l to 150mg/l.

3. Edfu paper pulp and sugar factories: for about a 45 m reach
* length, starting at 122.450 km, the river water strongly suffers
from receiving: effluent of low oxygen content and high organic
matter content, suspended solids and high concentrations of oil
and grease and TDS. ‘

4; E1 Sebaia - Phosphate Port: activity There  increases the
' concentration of phosphate downstream from the port.

Figures 3 a, b and ¢ illustrate the impact of these 1ndustr1es
within the first reach, on river water guality.



_ REACH TWO: ESNA TO NAGA HAMMADI BHRRAGE (167 -359 KM)

This reach receives the liquid wastes of sugar factories of Armant .
-204..5 km from Aswan, Ques 256.6 @ km from Aswan, DPeshna 314.0 km from
Aswan and Naga Hammadi 343.2 km from Aswan.. : S

. The increase in the .concentration of dissolved and  suspended
pollutants {such .as TDS, suspended . solids, and organi¢ -mattery,
released to the river water from the raw industrial effluent,
strongly affects the river water quality for about - 3200 m before

starting to purify. ‘

Wastes from aluminum complexes at Naga Hamwadi discharge at 337.5 km
from Aswan and contain high concentrations of solids, and oil and:
grease. The water gquality starts to recover 200 m downstream from
this source. Figures 4 a, b and ¢ clarify the effects of these
industrial effluents on the water quality of the River Nile,.

REACH THREE: NAGA HAMMADI TO ASSIUT BARRAGE (352-544 KHM)

The river water of this reach receives industrial effluent from the
follow1ng industries:

- Onion drylng factory at Souhag (443 2 km from Aswan), and
- Coca cola (soft drink) industry at 445.6. km has a limited
impact. The pollutants mainly consist of organiec matter, oil and
grease and suspended matter, The river recovers easily from these
pollutants 200 m downstream from the dlscharge points. )

The waste of the Sounag edible oil and soap company for oil
extraclion and hydrogenatien at 444.0 km from Aswan, is conszidered a
potentially hazardous liquid discharging into the river waters of
this reach since it contains high concentrations of organic matter,
uspended solids, dissolved solids.and 011 and grease, as shown in
Figures 5 a, b and C. : :

REACH FOUR: ASSIUT TO DELTA BARRAGE (544-952 KM)

At a length of 395 km, this reach is the longest of the six reaches.
Downstream from Assiut Barrage at km 552.2 the Nile receives the
wastes of chemical industries and fertilizers at Mankabad which have
relatively high concentrations of TDS, 55 and phosphates., The river
water starts +to recover from these effects at 500 m from the
discharge point. ' o

As the river water flows north, it receives potentially ‘hazardous
wastes produced from various types of industries located in the
south Greater Cairo area (normally -at Hawamdia, Tebeen and Helwan).
Industrial effluents of iron and steel companies, coke and
fertilizer industries, wood processing industries, metallurgical and
~ light transportation industries and spinning, weaving and textile



industries are discharging into El Tebeen drain and Helwan and then
into the river. The lab analysis of these wastes indicates they have
a very low oxygen content, high BOD and COD concentrations, TDS, and
cil and gresse.

On the left bank at. Hawamdia, most of the polluting wastes are
disposed from sugar factories, distillation and extraction and
chemical production industries, These wastes have a high content of
organic load, solids (suspended and dissolved) as shown in Figures 6
a, b, and c. In. addition, the thermal pollution, 0il and grease
resulting from discharges of cooling water of El-Tebeen and Helwan
thermal power plants are also sources of pollution in this reach,
and with the addition of effluent from the boats travelling on the
Nile, the level of pollution increases significantly in the Greater
Cairo area. The improvement of the water quality takes place in the
downstream direction at a much longer distance, as can be seen from
Figures 6 a, b, and c. Ve

REACH FIVE: ROSETTA BRANCH

Concerning the Rosetta Branch, there are two sources of pollution
which potentially affect and deterlorate the water guality of this
reach,. _ : :

The first source is Rahawy drain which dlscharges ltS wastes in the
branch a few kilometers downstream of Delta Barrage. Its wastes are
a mix of agricultural, domestic wasteés and sanitary drainage from a.
large area of Greater Cairo. The impact of this source on the water
quality of the branch is extended for about 500 m before starting to
recover due te the content of organLL loads, suspended solid and low
‘oxygen content.

The second source is Kafr El-Zayat industrial area. The industrial
effluents produced from the Malyia Company {super phosphate, sulfur
compounds), oil and soap industries (salt and soda) and pesticide
factories are discharging directly from. the right bank of the
Rosetta Branch and their effects on water guality of the brasnch are
detectable for about 300 m downstream. ‘

REACH SIX: DAMIETTA BRANCH

Talkha fertilizer factory is «considered the main source of
industrial pollution in the Damietta Branch. Its impact on. the water
quality of the branch is due to the high concentration of nitrogen
and TDS. This industrial pollution extends for about 300 m before
recovery,

According to industrial effluent characteristics discharglng into
River Nile and their impact on river water quallty, and in order to



define’ ‘priorities for ~wastewater . treatment, industries are
classified into three grades: : ‘ R

- Grade . One includes chemical, metallurgical, and mineral
industries. Their ~wastes contain a high  concentration of
chemicals, metals, ions, and oil and greasec which necessitate the
highest priority -~ for treatment of * wastes, This . grade 1is
identified in Figure 7 by a square, ' o

- Grade Two includes food and food progessing industries. Their
- wastes are characterized Dby high concentrations of solids, -
organlc loads, dye traces and alkaline 1mpu11L105 This grade is
given a second prlorJty for treatment and is shown in Flgﬂle 7 by
a hexagon,

- Grade Three includes food and food processing industries. Their
wastes contain high concentrations of o0il and grease, organic
compounds and suspended solids. This grade 15 given the last
priority for treatment and is shown in Figure 7 by a circle.

CONCLUSIONS AND RECOMMENDATIONS

Based on the HADSERI Water Quality Data Base, and from the above.
discussion, the following may be concluded: ‘

- The river and its two branches receives industrial pollutants
~from Aswan to the Mediterranean Sea. These ~wastes produce
localized effects on river water. ' :

- In spite of the controlled watnr flows after the HAD and ﬁhe
increase in the amount of waste from industry, the guality of the
river water is still con51dered far f£rom being poor.

- Enforcement of Law 48, since. DELHQ issued 4in 1982,  has faced
complications and dlfflcultles in requirirng the violators to meet
the standards for licenses and permits.

Finally, in order to have the ablllty for the Rivel Nlle to purlfy
its water and to keep its quality in good condition the following
statements are recommended: ' o '

Although, the water quality of the River Nile is still considered
appropriate as a souxce for different uses, it would be necessary o

strictly implement the law and issue no pprmnts for discharging new
pollutants

olad technology used in industries needs modernlvatlon and
remodelling. Care should be given to optimum recycling of all usable
. resources to .reduce waste loads generated and wastage of  raw
‘material. : o ' :



Industrial waste discharges will be licensed and permitted according
‘in Law 48-1882.°
a

and specifications mentioned
to achieve at

to the standards
However, these standards are relatively hard
These standards need to be reviewed.

reasonable cost.
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MODERN HADSERI WATCR QUALITY LABORATORY

Dyr, M. E}l-Mcoattase.m *
Dr, 5.KE lassgan +«

LAATRETT

The .water of the River Nile represents the ﬂnl' significant
source. of fresh water available to Luypt. Thove has Hzen growing
awareness of the impact of Foxic chemicals  and pollatants, . at
trace’ and " ultra-trace levels, s the environment. Social

pressures -have created a need for elucidation of the effects of
chemicals on the ecosystem and humans. Du= to a high population
density and a high industrialization levecl in Egypt. The River
"Nile could face water pollution problem in some places.

A ‘variety of waste effluents and  runoffs are frequen
discharged directly into the Nile at several locatinus freu
agricultural drains, industrial effluent, power statiun: and
domestic:wastes. The.quantities of waste water effluenu regiipis,
treatment -and disposal are rising rapidly. :

el o
-
e
i

In March 1988, the Ministry of Public Works and Wato: CuLony
(MOPWWR) and the Canadian International Developmenl Agcnz, (CIDX:
have - jointly funded the River Nile Protection aud Develoumenc
Project (RNPD) to strengthen the capabilities of HADSERT «-
fulfil its regponsibilities and te assist in developing specia:
projects for the protection and development of the Nile . One
- aspect of the ENPD projects was the construction of the new
HADSERI Water Quality Laboratory. -

* HADSERI Director and RNPD Project Manager
** Laboratory Manager

This poster has been made to be presented in the Nationa!l
Seminar dated 12-13 November, 1990,

The authors acknowledge the financial support of the
Canadian International Development Agency (CIDA). Vorxk done
for this poster was partially financed under gran+t for m‘:ex '
Nile Protection and Development Prciect (344/118713%.



INTRODUCTION

BV

In 1976, the High . Aswan Dam Side Effects Research Institute
(HADSERI) with the cooperation of the Ministry of Health, started
a program for measuring pollutants along the River Nile. That
program was carried out eight times during the period 1976-1986:
The data analysis indicated that the River Nile is suffering from
the problem of water pollution in some locations. HADSERI issued
reports and bulletins discussing the results of these programs.

WATER QUALITY MANAGEMENT

During the last decade HADSERI has been taken the responsibility
of the Water Quality Management and Pollution Control for the
River Nile channel and its branches. HADSERI has had collected
quantitive information on physical, chemical and biological
characteristics of the River Nile channel and its branches, in
addition to waste water from all points: of discharge which are
located along the River Nile and discharge -directly into it.

HADSERI WATER QUALITY VARTABLE SELECTION

Variables measured by a water quality monitoring program are
highly ‘dependent upon the objectives réeguired, the
characteristics of the sampling site and of course on the budget
available, ' o

HADSERI Water Quality Laboratory has been desigﬁed to. receive
about (250) 'samples vyearly yiélding almost 110000) paramaters
every year. ' ‘ ' oo S
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HADSERI WATER QUALITY LABORATORY CAPABILITY

FIELD MEASUREMENTS

Acidity, Alkalinity, Chlorine (residual), Conductivity, Oxygen
(dissolved), pH value, Temperature and Turbidity.

- LABORATORY MEASUREMENTS

1)

2)

3)

5)

6)

PHYSICAL PARAMETERS:

Color, Conductivity, Solids, pH, Temperature & Turbidity

NUTRIENTS:

Ammonia, Nitrate, Nitrite, Organic: Nitrogen, Phosphorous

Organi¢ Pollutants:

Biological Oxygen Demand, Chemical Oxygen Demand, Oil and
Grease Detergents, Phenols and surfactants o '

~ Cations & Anions:

Calcium, Magnesium, Potassium, Sodium, Alkalinity
(Carbonates & Bicarbonates), Chloride and Sulfates

Trace Metalsi

Arsenic, Boron, Chromium, Cobalt, Copper,  Iron, Lead,
Manganese, Mercury, Nical, Silicon, and Zink

Microbiology:

a. Celiform (Fecal & E-Coli)
b. Algea and chlorophyll "a"



HADSERI WATER QUALITY LABORATORY

In a quietly, beautiful park facing the great River Nile at
Delta Barrage (Qanater) stands a traditional one story building
facing the WRC main building find the new HADSERI Water Quality-

Laboratory.
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HADSERI" WATER QUALITY LABORATORY has been provided
with five main groups of instruments and equipment

I.BASIC EQU‘I'PMEN'TS-

Automatic water distiller 7L/hour and a water delonlzer 120
L/hour. - '
Electronic water bath 25 L Lapac1ty .
. Immersion cooler units operate down to -10.°C.
Hot plates, magnetlc stirrers and heating mantels: .
"Analytical balances of different weighing ranges with &
readability down to 0.1 mg. : ' '
-Vacuum and pressure pumps.
Fume hood with dimensions 120 - 88 - 244 cm.
An oven and a muffle furnace with operating temperatures up
to 270 °C and 1159 °C respectively.
Refrigerators. : T S :
Macro Kijeldahl digestion angd dlstillatiqn apparatus. to

accomodates six digestions and six® distillations 500 mL o

Kjeldahl flasks,
Computer for data collection.

.-



II. ANALYTICAL AND RESEARCH INSTRUMENTS

T
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Atomic Absorption Spectrophotometer, computerized, with
Graphite Furnace, Vapor Generation & Emission capability.
Ultra Violet & Visible Spectrophotometer, microprocessor
controlled, 4 - digit readout in ABS, T, CONC., First and
Second derivatives. ' .

Flame Photometer, digital, with Sodium, Potassium, Barium
and Calcium filters. T '
pH/mV/Ionizer, microprocessor controlled, complete  with
ion-selective electrodes for some cations and anions.
Conductivity, Oxygen and Nephelometric Turbidity meters.



. BIOLOGICAL INSTRUMENTS AND EQUIPMENT

Refrigerated Incubators from zero to 60 °C.

Automatic Autoclave.

Filtration systems made of stainless steel to hold six 500
mL funnels and Cellulose Nitrate membrane filter 0.4 m pore
size,.

Centrifuge with Swing out head (8) tubes,_Angle rotor (16)
thes and Hematocrit roter (24). tubes.

Research Microscope.



IV. FIELD INSTRUMENTS AND EQUIPMENT

PR W
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Visible Spectrophotometer, single beam, micoprocessor, for
direct  concentration measuremnets of Ammonia, Nitrite,
Chemical Oxygen Demand, Phosphorous,,Copper Sulfide and
Detergents.

Conductivity, Salinity and Temperature meter

Oxygen and Temperature meter:

pH meter.

Turbidity meter,

Chlorine comparator for direct concentration of free and
total Chlorine. '
Current meter.

Digital Thermometer.

Portable Desicator.



V. SAMPLING EQUIPMENT

Programmable microprocessor, portable, Automatic Samplers

.accomodate 12 x 1 L glass containers or 24 x 500 mL
polyethylene containers. : B o '
- Portable’ Composite Samplers, one gallon polypropylene

containers. : ‘ . n '

BOD Samplers for 300 mL glass bottles.

Integrated Water Sampler, autoclavable rigid polypropylene

‘two liters. '

Grab Samplers, -hand held for BOD bottles 300 oxr 1000 mL.



QUALITY ASSURANCE, QUALITY CONTROL AND QUALITY ASSESSMENT

In the field of environmental analysis, Quality Assurance and
Quality Control are . receiving greater attention by laboratory
managers- and users, of data. It is essential for each laboratory

~engaged in  the generation of data -to document the internal
quality control practices and protocols, . which comprise its
guality assurance . program. This would assist analysis in the
‘'generation of high quality documentation of Quality Control -data
on "Quality Assessmeft Forms" and their systematic evaluation. =

The 'nged. for Quality Assurance has been recognized by the HADSERI
Water Quality Laboratory. The laboratory is developing a Quality
Assurance and. Quality Control documents for analysis within the
. laboratory. It is  anticipated that by implementing = these
practices, systematic errors will be minimized. ' The proposed
topics covered '“in those documents include, © deéfinitions of
.analytical terminology, protocols, guality control procedures and
.bractices, “guidelines for good laboratory- practices, guideléne
- for instruiént performance control checks and quality assessment
forms. ..o o : o S Lo ' |

. et us define ' "QUALITY ASSURANCE" as the' overall verification

- program which provide 'procedures and users of data the assurance
that predefined standards of gquality at predetermined levels of
confidence are met. :

"QUALITY CONTROL" is the overall system of guidelines, procedures
and practices which are designed to regulate and control the
quality of products or service with regards to previously
established performance criteria and standards.

"QUALITY ASSESSMENT" is the overall system of activities which

ensure that quality control is being .performed effectively. This

is carried ocut immediately following Q.C. and involves evaluation

and additing of Q.C. data to ensure the success of the Quality
" gpontrol program. ' :



WATER QUALITY CONDITION OF THE RIVER NILE
r ' : By

A. El Sherbinix*
M. El-Moattassem**
H. Sloterdijk

Abstract

A water quality sampling program has been established on the River
Nile to describe the condition of water quality in the Nile.
Several water quality sampling programs were undertaken between
1976 and 1986 to determine the spatial changes in water quality
parameters along the river.

These changes are discussed along with a water guality index which
is used to describe the status of the river using data collected in
July, 1991, Critical sites.have been identified which would be
related to the presence of important point sources.

A general pollution control strategy for iwmproving the gquality
along the river is alsoc presenteqd.
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WATER QUALITY CONDITION OF THE RIVER NILE
L]

INTRODUCTION

The River Nile can be considered as one of the most
important rivers in the world. It is the major water
resource in Egypt and is, therefore, subjected to
multiple uses. Due to human activities of various kinds
along its course such as domestic, commercial,
agricultural, industrial and navigation activities,
different types of waste material enter the river,
affecting its water quality. : :

Several water quality surveys of the River Nile (from
Aswan to the Mediterranean Sea) were undertaken between
1976 and 1986. The main objective of these surveys was to
evaluate Nile water quality and the potential effects of
some pollutants with respect to different water uses. The
historical data show that the quality of the water has
deteriorated in some locations. The situation is probably
getting worse with time, as the discharge of wastes is
increasing. '

These observations led to the need to establish a
permanent water quality monitoring program along the
River Nile from Aswan to the Mediterranean Sea. This
program was set up in 1991 in order to achieve the
following objectives (El Sherbini et al 1990):

to serve as a general reference of water quality
conditions in the river,

to detect -stream standard violations and maintain
effluent standards, and

to determine the seasonal varilations in water
quality in the river and point sources of
pollution.

Thirty-five sampling sites were selected (Figure 13.
Priorities were given to 12 major sites with respect to
barrage locations and heavily polluted areas, In
addition, sampling of all of the major point sources was
carried out. '

The number and the location of the sampling sites were
determined taking into consideration (El Sherbini et at,
1890) : :

minimizing sampling effort and maximizing spatial
information, and ' : '



obtaining more  comprehensive  information at
specific sites for control purposes.

"In this paper we will discuss the spatial changes in
water quality using the most recent data which were
collected in July, 1991 between Aswan and Delta Barrage.
The two branches will be discussed in another paper.

INTEGRATED EFFECT OF THE WATER QUALITY PARAMETERGS

The increase of population, industrialization and
agricultural activities result in more and more wastes
entering the Nile River. The Ministry of Public Works and
Water Resources issued Law 48-1982 regarding the
"protection of the River Nile and its various waterways in
order to maintain and contreol the water guality for its
different uses. '

However, little effort has been made to keep the general
public informed in simple and understandable terms. One
of the more effective ways to communicate information on
water quality to policy makers and the general public is
by means of indices. The Water Quality Index (WQI) may be
defined as a rating reflecting the composite influence of
a  number of parameters on the overall water quality
(Tiwari g;_gl., 1987). It is calculated by using a simple
equation developed by Tiwari et al., 1987 with some
wmodifications to .suit our situation which allow uws to
discriminate between locations and to give an overview on
the overall water quality conditions.

Method of Approach

For the purpose of, the present study, 10 water quality
parameters were considered according. to their importance
as pollution indicators and the availability of standards
(also known as water gquality criteria). These parameters
and corresponding standards are listed in Table 1.

In the formulation of the water guality index (WQI}, the
importance of the variable depends on the intended use of
the water. In this paper we calculate the WQI from the
point of view of stream water quality criteria with
. regard to all uses: raw water intake for the production
of drinking water, recreational and aesthetics, fresh
water aquatic life, agricultural uses, industrial water
supplies, etc., (Bhargawa, 1985). We have ussd the
“Standards" stated in the Egyptian regulation "Decree
No.8 - for 1983, Article 60" whenever available. In some
cases, when the Egyptian regulation has not set up
standards, we have used the standards recommended by the
United States (EPA) or surface water standards suggested
by Hammer (1986). These standards for stream water
quality criteria are given in Table 1, and must be taken



as the upper limit, except for dlSSOlVEd oxygen, where it
represents the lower limit.

The quality rating g, for the it yater guality parameter
can he obtalned by the following relation (Tiwari et al.,
1987):

g, = 100 (V,/S,) | (1)

. where V, = observed value of the i*" parameter at a given
sampling site and 8, = stream water quality standard.
Equation (1) ensures that g, = 100 if the observed value

is just eqgual to its standard value. Thus, the larger the
value of g,, the wmore polluted the water is with respect
to the correspondlng pollutant,

The exception to Equation'(1) is the quallty ratlng for
dissolved oxygen, which requires spec1al handling because
the quality of water is enhanced if it contains more
oxygen. The ratlng equation takes the following form (Das
et al.1986): .

DO v,
- 100 Sacr. - Do 2
Tpo e - 575 (DO, -5.07 | (2)
.“.
Where V, = observed value of dissolved oxygen, DO, ,

saturation level of digsolved oxygen in mg/1l

corresponding to the measureqd water temperature, and 5.0

is the standard value (mg/l). Thus 9, = O, when VvV, =

saturation level (in mg/l) and g, = 100 when Voo “ 5

mg/l; for simplicity, Ve will be taken as saturated
whenever it exceeds the saturation level. '

Calculation of the Water Quality Index

To calculate the water quality index we determine first
the quality rating q; corresponding to the i'® parameter
by using the Equatlons (1) and (2). The overall water
quality index can then be calculated by aggregating these -
quality ratings linearly as follows: ' '

WoI = ‘Z'qi...'... ..... e (3)

where n = number of parameters,
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‘The average water quallty index (AWQI) for n parameters

will be calculated using the following equation:

The AWQI 0 when all pollutants are absent, and the AWQI
100 when all pellutants reach their permx351ble limits.

,Values of AWQI exceeding 100 indicate that the river may

be suffering from serious pollution problems. However,
with some parameters above and some below the standard
values, averaging may result in an AWQI above or below
t00, depending on the relative contribution of each

parameter,

The AWQI was calculated for 31 sampling sites along the
River Nile, from Aswan to Delta Barrage, assuming equal
weighting for all parameters wused in the index
calculation. The following discussion on the quality of

.the River Nile is limited, of course, to the parameters

used in the index calculations. Thus, it is in no way
conclusive " on the river's conditions, since toxic
chemicals (contaminants) have not been considered, due to
a lack ofi data.

Results and Discussion
Water Quality Index

A critical study of Figure 2 reveals many interesting
features regarding the quality of the Hile and its
variation-along its course from Aswan to Delta Barrage,
In the first place, we observe that the AWQI at site 0,
upstream from the High Aswan Dam, is very low (17). The
index increases downstream from the Dam, varying from 21
at site 11 to 108 at site 14. Another interesting feature
of Figure 2 is that at most sampling sites the indices

. are below 100, the exception being site 14. Also, about

90% of the sites have an index below S0,

.In the second place the highest levels of pollution were

observed at a few locations only (sites 13 and 14}, This
is most likely the result of high.pollutant loads from
the point sources (industry, major agricultural drains
and urban centers) located immediately upstream from
these sites. B

In the third place, we found ﬁhat the AWQI varies from
site to site according to the specific water quality
parameter contribution (Figure 3). For example, dissolved
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oxygen seems to be a problem mainly immediately

"downstream from the High Aswan Dam. Coliforms are an

important contributing factor at some sites only,.
especially at site 14. ’

In order to rank the water quality parameters according
to their contribution to the WQI, we have given 1 for the
parameter which has highest contribution and 10 for the
parameter which has lowest contribution. This was done at
each site. Theoretically, the parameter which has the
highest contribution will get a rank of 31 (i.e., scoring
1 at all the 31 sites), .and the parameter which has
lowest contribution will get a rank of 310 (i.e. scoring
10 at all the 31 51tes) ' ‘ '

The water quallty parameters were ranked in descending
order, according to their contribution to the overall
water guality index, as shown in Table 2. Chemical and
Biochemical Oxygen Demand rank as the most important
parameters, mainly because they contribute significantly
at all stations, while surfactants, nitrate and organic
nitrogen values were never observed to be above stream
standards. .

Variations of Water Quality Parameter Values

The water quality parameters varied along the entire

course of the River Nile from Aswan to Delta Barrage as
shown in Figures 4a - j.

Dissolved Oxygen {(DO): The DO lavels fluctuated along the
river between 3.1 mg/l at site 1 and 9.8 mg/l at site 15.
The DO levels along the river violated the standard value
cf 5 mg/l at 4 sites only: 1, 2 and 3. -

Chemical Oxygen Demand (COD) : The concentrations of COD
along the river varied between 5 mg/l (site 0) and 25
mg/l (site 20). About 65% of the sites were below the
standard wvalue of 10 mg/l. The highest values were

~observed at 9 sites only: 16 - 21; 23, 25, 27 and 30

where inputs from point sources are lmportant

Biochemical Oxygen Demand {BOD): The concentrations of
BOD varied between 0.4 mg/l at site 5 and 4.7 mg/l at
site 20. Along the river, the concentration of BOD was
observed helow the standard value (6 mg/l). Its spatial

distribution pattern is similar to the one observed for
COD. _

Total Phosphorus (TP).: 'The concentrations of TP were
between 0 mg/l at sites 0,1,2 and 7, and 0.077 mg/l at
sites 28 and 30. Concentratlons were below the standard

value of 0.1 mg/l at all sites from Aswan to the Delta
Barrage,
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Fecal Coliforms: The fecal coliform counts {Most Probable
Number = MPN} varied between 14 MPN/100 wl at site 0 and
12000 MPN/100 ml at site 14, exceeding the standard value
(2000 MPN/100 ml) at 4 sites only: 4, 13, 14 and 24.

Total Coliforms: Total coliform counts fluctuated along
the river. between 76 MPN/100 ml at site 0 and 33600
MPN/100 ml at site 13, exceeding the standard value
(10,000} at only 5 sites: 4, 13, 14, 15, and 29,

Ammonia (NH;): The concentrations of NH;, fluctuated
between 0.01 mg/l at sites 1, 2, 11, 12, 15, 16, 21, 23,
25 and 29, and 0.6 mg/l at site 8. Concentrations were
below the standard value (0.5 mg/l} except at site 8
where it exceeded this standard value by 20%.

Surfactants: Concentrations of surfactants were mainly
between 0.008 and Q.06 mg/l. An extreme value of

0.18 ma/l was observed at site 27, which is still well
below the standard of 0.5 mg/l.

Nitrate (NO;): The concentrations of NO; along the river
were very low and below the standaid value of 45 mg/l. It
fluctuated between 0.87 mg/l at site 24 and 3.8 mg/l at
site 19.

Organid Nitrogen: Organic nitrogen concentrations along
the river were very low and below the standard of 1 mg/1.
It fluctuated hetwaen 0.0 mg/l at. sites 3, 5, 7, B, 10,
22, 25, 27, 28 and 29, and 0.08 mg/l at site 11.

Conclusions

The use of a simple water quality index (WQI} enabled us
to integrate the results from the July, 1991 campaign
into a single number for each site.

A spatial comparison, using the WQI, of the different
sampling sites along -the Nile has been made. The most
polluted sites along the river was found to be in the
reach between Naga Hammadi and Assuit, which can be
explained by tlie presence of point sources immediately
upstream. Sites 13 and 14, just downstream of the Naga
Hammadi Barrage were hlghly polluted by coliforms. High
levels of nutrients and coliforms were important
contributing parameters for the WQI rating.

Low oxygen levels seem to be a preblem immediately
downstream from the High Aswan Dam. This may be due to
the Dam's discharge, which delivers water from Lake
Nasser at lower depths, In general, high COD values occur
at most stations. It is the major contributing parameter
tg the WQI ratlng, except at the stations mentioned
above.



RECOMMENDATIONS FOR ENHANCING THE QUALITY OF TIE RIVER
NILE '

With the increase in water demand for domestic,
agricultural and industrial uses, the quantities of
wastewater requiring treatment and disposal are rising
rapidly. In Egypt, a variety of waste effluents and run-
off are frequently discharged directly into the river at
several locations. This is done either without any or
with little treatment.

Agricultural activities have introduced several
substances, such as nutrients, into the water through the
excess agricultural water drains. About 88 of these
drains are located on both sides along the River Nile
from Aswan to the Mediterranean Sea. These drains often
alsc receive municipal and industrial wastes, which are
then discharged directly into the River Nile.

Most of the population of Egypt is concentrated along the
narrow fertile strip of the Nile valley in urban centers.
These centers discharge their wastes and runoffs either
directly to the Nile or through drains which also flow
into the river. Much effort should be made towards a
substantial qlean-up of urban waste effluents.

River development works along the Nile could also help to
improve the situation by increasing the river discharge
and modifying its conflguratlons to augment the surface
area, bed slope, velocity, etc., for better re-aeration
and assimilative capacity.

Thus, there is an urgent need to establish a pollution
control program to improve and maintain the water guality
of the River Nile, not only in the more heav1lj pelluted
areas, but also at all possible identifiablez point
sources of wastewater entering the river. Such a coatrocl
program would involve several approaches including some
which are described below.

Improved Agricultural Practices

After the High Aswan Dam construction, the Egyptian lands
lost much of their natural fertility, which introduced
the need for chemical fertilizers. As a result of the dam
construction the irrigation system &lso changed,
increasing weed growth and the use of insecticides and
herbicides. Thus, during the last few decades, these
modern agrlcultural activities have introduced several
polluting substances such as organic matter, chemical
fertilizers, insecticides, herbicides, etc. into the
river through surface runoff, erosion and drainage
systems. -



To . decrease this pollutant lead, the exlstlng
agrlcultural practices must be lmproved through (i) an
efficient, optimal and economical use of chemiczals, (il)
erosion control in the fields, and (iii) recycllng of
organlc wastes back onto the ayricultural lands.

3.2 Wastewater Treatment
There are several industrijal cuttfalls discnarginyg Lhorr
wastes -directly into the Nile withou any or with littis
treatment. These wastes should undargo approgpriate
‘treatment before their final Jlisposal. Jtherwise, !he
industries should be advised to reduce their waste load
generation through the following.

efficient wse ot raw materials used in the
industrial produrtion,

applyiua the most ~appropriate technologies and
modifi.ations which suit the local conditiouns, arid

practicing the yecycling of wastewale:r .
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Table 1. Water Quality Parameters and Their Standards

Water Quality Parameters Standard Value Recommending Agency
Dissolved'bxygen | ' S mg/1 _Egyptian
Biochemical Oxygen Demand 6 mg/l ' | "
vhemical Oxygen Demand 10 mg/1i "

Total Phosphorus 0.10 mg/1 U.S. EPA

Ammonia 0.50 mg/1l Egyptian
Nitrate 45 mg/1 "
Organic Nitrogen T mg/l "

Fecal Coliforms 2,000 MPN*/100 ml Hammer (1986)
Total Coliforms 10,000 MPN*/100 ml " {1986)
Surfactants 8.5 mg/} | Egyptian

* MPN = Most Probable Number

Table 2: Descending Order of the Water Quality Parameters Contribution

Contribution Order - Parameters Calculated Rank
1 Chemical Oxygen Demand 52
2 Biochemical Oxygen Demand 117
3 Total Phosphorus - 137
4 Fecal and Total Coiiform : 141
5 Ammonia N 187
6 Dissolved Oxygen 212
7 Surfactant : 229
B8 Nitrate : 234
9 Organic Nitrogen- . ; 258
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TABLE 2

Market Values of Recovered Materials and Prorated Revenues
Per Ton of Refuse for High, Middle, and Low~Income Neighborhoods

January {991

Market
Value Hevenue/Ton of Refusae

Solid Waste Compongnt {LE/Ton) High Middie ' Low

Mixed Giass : 40.00 1.20 1.04 0.40
Mixed Plastics . 750.00 4.50 1501  0.00

Non-Farrous Metals

Copper 3,000.00 0.30 0.30 0.00
| Aluminium 1,000.00 0.20 0.00 0.00
! Zinc (Batteries) 100.00 | . d.1s - 0.15 0.06
| Inerts, Rejects, and - 0_..00 0.00 0.00 0.00

i Organic Fines

Source: Neamataila. Op. Cit., P.52, Revised for 1991 Prices
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SUMMARY



The recycling of seolid waste in any country is closely tied

{ to the whole solid ‘waste wanagement system. Several factors

affect and shape recycllng act1v1t1es These are: the relevant
government pollc1es, the municipal and private sector approaches
to' recycling, available human resources and labor, waste
collection methods, the end-products and their potential markets,

and the origin of recycllng equipment.

In Egypt generally, ‘and in Cairo specifically, household
waste collection is undertaken mainly by garbage collectors or
"zabbaleen" who not only collect household waste, but also
transport it, sort it, pile it, and sell and/or process certain
"'waste materials. Over the last ten years, some waste cellectors
or zabbaleen have become dealers who buy and sell specific
components of waste material such as plastic, rags, etc... while
other zabbaleen have become involved in proce551ng or recycling
materlal recovered from waste.

' In Cairo and some other Egyptian cities such as Alexandria

and ‘Tanta, the ‘recycling industry has grown rapidly. It is
‘ dominated by -the' private sector, and thus creates healthy
competltlon among entrepreneurs. Most of the recycling equipment
and machines are locally manufactured in these cities; labor is
both available and cheap, and the end-products of recycling are
therefore reasonably priced. = The most important element
supporting the recycling industry in Egypt is the highly skilled
labor force engaged in this industry which is responsible for the
manufacturing and the operation of regycling machines, and for
innovating recycllng processes and end-products. It is very
-difficult’ to obtain exact measurements of temperatures and
quantities of the various recycling processes, as most of them
are done manually, on a trial and error basis. It is also
difficult to obtain models and reglstratlons for locally made
machinery for the follow1ng reasons:

1. They are made on an 1ndividual,' and not a mass
production, basis.

2. They are not registered in the Chamber of Commerce.

3. They are not copies of the imported machines, but
machines modified to fit the local conditions.

4, Recyclers do not care if these machines are registered
models or not.

Egyptian government policy encourages the recycling industry
as a local alternative to importing raw materials. At present,
the government is trying to promote recycling as a potential
alternative to unemployment and underemployment For example,
with the help of development agencies such as the Social Fund for
Development under the ausplces of the World Bank, the government -
is trying to simplify the® lending processes of different
financial institutions, allocate revolving funds for credit
loans, establish technical assistance services and simplify
admlnlstratlve laws and decrees with respect to employment,



social security and taxation. In addition, the increase in
prices of most imported end-products and raw materials, which are
brought in under the Open Door Policy, encourages consumers to
buy ‘locally manufactured raw materials or end-products produced
by the recycling industry, in spite of. their inferior quality.

The markets for various recycled materials differ. Plastics
are the most marketable materials, for example. The market for
certain recycled material such as. glass is subject to social
demand. Other waterials such as zinc from household batteries,
and cooking o0il, are difficult to collect in large guantities,
Certain materials require more sophisticated recycling equipment
{e.g. hard rubber, refining motor oil). ' , -

In the final analysis, it can be stated that in Egypt, the
most profitable and feasible of the six recycling industries
discussed in this report is the plastic recycling industry. The
recycling of cooking oil comes second, followed by glass (which
requires highly skilled labor and relatively costly equipment),
and finally, rubber. The recycling industries for batteries and
motor oil are the least feasible of the .six industries,
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DRINKING WATER AND SIWAGE

STATUS IN - NBGYPT

PRIKVING WATER  STOTEM

THE NILE in  the source of drinking water to 55 million of
the population living in more then 4500 commmities ranging
from 50 to more than 10 millions inhabitants , mostly si-~

tuated arownd the NILE valley .

Desipn Criteria The main parameteis affecting the de-

gign are

- Populstion , is decided with an annual growth rate  of
2.7 % for the year 2025 +to be served .
- Fer capita water consuption , it varies , correlated
4o 1ile size of commnity ., It ranges from 110 L./C./b;
for mmall commmnities in rural areas , to 220 L./c./&.

for big cities .

Treatment System , The NILE water has to be purified &

BEPCER

aisinfpcted according to +the Egyptial standards before it
ig allowed to be distributed to the consumers . At present
there wmre more than 100  water tmeaﬁmm1t;;plants with capa-
cities ranging from ‘50 to 1300 L./S. &ﬁ more than 250 small
water ‘treatment plants with capacity of 30 H./S. . These
plants are .designed to  treat the surface water through j§
pre— chlorination , cougulation , .nedimentation g filtration

end post — chlorination .



In addition , +there are in operation now mor? -tﬁan 3H00
schems cof ground water plants comprising of‘éﬁout 4500
wells , producing about 50 % of the trezted s@?face water
capacity . These planls are designed simply bﬁiapplying
just echlorination , as disinfoction ,

However , in some ccseo8., ‘o attain the water quality sta-

ndards , ‘treotment %o remove iren ( Fe) & mengenese( i)

iz needed o flemoval of dron & moiganese im achieved by ;

- Areation followed by [iliration method

- Dry filtration methed , i.e, trichling over a sand Tled
medin . i

- Ion exchange method ( Zeolite process ) )

However , in 1939 the total potable water supply capacity
was  as  Y.306 million M3 Jfday ., with an averame of 180
L./ cap./ déy., the development of the supply capacity From

1952 4o 1992 ( planned ) is secen in fig.{1) for cairo

L AN

rural arcas & Alexendria 4, a debtril for which , including
the development of averapge consumption rate per capita/ day

ig cleared in fig,(E} ’

Distribulion Systear ; The system -fo convey drinking water

to the consumers is varies correlated to urban & wmural arcas.

— For rural areas ; BEither public fountaing or combination
of house comnections from a pipe net smell system &

public fountains too .



DEVELOPHENT of PoTABLE WATER SupPlY CRAPACITY
: r

> !
RN |
o ti 5 g
gz -~ MuTHoRITIES WISE FRoM 1352 uP do 1992
o m
g & '
Ql'g i
S )
i |
a0 ;
& |
Cai -
Rural. area.l
)‘00:’ . | i' '
_ Alexandria ]
5500 - !
]
]
Roog = i
4800
fSa0 -

4000 -

3500 -
3000 -~
ASon - " I
i
i
goaa - g 6I
oo =
j00 - "
¥ 1 .
Y00 . 995 4D
N 1
5 it I
2092 - 340 | {1,
s &1 190 y{Alo
E{E'::‘ g N = _
1952 lagy 8%




- For urban areas ; A pipe net , boosting units -,
- slorage facilities ( undergrowid & elevated ) mystem

is used to convey ‘the ireated water through the house

conuections +to the consumers .

Operation & laintenance ;3  Operation & maintenance are

the rc_slﬁonsibility of the local governorates ., Chemicals ,
a5 aluw & Chlorine are Jlocally available . Algo , pipes '

Fittin/s & wvalves are locally manufactured .,

Water Tarrif ; In general , still the government ia

subsidising the consumers . In rural aress it is almost
free , while the tarril is covering about 50 % of the
0 & KB cost for rural .popula.tion with - house gonnectiona. ’
& 0% of the 0°& M cost for +the urban pepulation .
However , tle tarrif is increasing yearly to cover  the

100 %  of the O & H Vrcost mostly din 1997 .

‘Bystem of invoicing the consumers is not so adequate , it
iz besed mosily on  average by distributing the consumed

quantity according to the wain  metexr . record to each flat.
. 6 . .
of ‘the building e

fuality of drinking water ; Bgyptian standards for dr-

- inking water are shown in fig,(3) for both chemical s'l;a:xle-:
dards & bacterioldgical standards . -Hinistry of Heelth
is  the Aconcorned a,uthori'hjj.i ‘to gove_zn"‘ & control the ecap-

abij.:i"Ly' of the trsated water & i th'e'_' ality ‘of the distributed



vater to consumers .

However ¢ from +the health & environment point of view,
the  Ubacteriological characteristics ave of host import—
ance . Surface water is endangered by the unscientific'Ways
of domestic , & industrial wzste disposed'. The ground
water 18 not an exception , hut in seneral the main hody

of the pround water is s4ill safe ,. though +the high de —~
nsity_ populated areas in the NILE wvalley has created
favourolble conditions for contaminants to affect the ground

water .
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HWATER QUALITY STANDARDS

A. CHEMICAL STAHDARDS

. PARDHMETER - : ' DRINKING" WATBR
' | - ) STANDARDS,* |

' PH value g ‘ 6.5~ 9.2

scolor (PT.Co. scale} 50 .

v Taste _ hcceptable

* Odor = : hcceptable
» Turbidity"Jackson units” 5 :

Total dissolved solids 1500
*Total hardness (caco,) 500

«Caleium 200
~Magnesium . 150

-Nitrates 45

-Floride - 0.8
~Chloride _ 600

-Sulfate - 400

-Iron : : 1
* Manganesa : o : 0.5
« Copper , 1.5
« Lead 0.

Zinc 15

Units = mg/l unless iudicéted btherﬁigé
* Maximum allowable limits A
B. DBACTERIOLOGICAL STANDARDS |
* ThLoughouL any year, 9;% of eamples Bhould'not contain
any toLal cal;form organlsma in 100ml.

* No sample should contain. fecal Collform in: 100m1.

* No sample should contain more than 10 ‘total coliform.
in 100 ml.

* Tokal collform ahould not be detectable in 100 ml at

any two consecutive samples.



SEUAGE "SYUWLm @

Beypt , oxoa 05 million inhebitents living , tostly s
around <the WILY wvalley in mora than 4500 comounities , . of
population densily rangiug  belween 5CG0 & over 10 million
-inhabitanis .

‘80 4 a8 :a_ﬂevgloping country , though an adequaje sysiem for
vwasto water Tor each conmmnit& is o met , buit r%mainu very

difficult 4o reolize . Howover , all tovng — ovor 50 COO inh.—

have o Bower pystem , which is .alse available 'in woma of

“gimaller communities . Treatment plante are cunﬂﬁzgcted only in
“large ‘towas , though plone {o cover all towns oﬁ 50 000 inh.
. _ |

& above by treatment planis are already decided . So the

'final_‘errcluent Tind its way 1o the River Hile ; treated or

Traw .

Sewor System 3 fhe oyslem 1o recieve ihe waste waler of

the cunpumers  through gravity pipes to cdllec?oru & is pum-
i

ped Dy boosters through force wains to the treatment

plants , if any , or direstly %o ibe drains or the NIle &

its branches .

However , in 1989  the total capacity of t?e gBewer BYy—
slem veached 3.770 million 3 ./dey only .| The development
of the sewer system capacity <Crom 1952 t; ﬂ992 ( planned)

is scen in fig.(4<) for Cairo , 1ural areals & ftlexandria '

‘o detnil for which is cleared in fig.( & ).’



Treatmont System 3 The waste waler , to gotlier with the in-

dustfial ﬁaqte disppsal are lrecated , by ﬂifferenis néth;dﬁ ,.iﬁ"
Treatment ﬁlgnts‘; acoofding the Btandards .-Howev r , among the .
treataent methéds', areation §xidation diteles ,.oxidation
1ponds y «=e¢ are applicable whenever feaseble . Accérding ‘to
law llo. 48/1982 ~ limite covering all paramelers are decided to
preven'’ ypolution of thé HILE & secure ito cieanéss " aé geen in . .
Fig.{ G )_ for the limits of thé fresht water waye into which the-
fluid wastes are licenced to  be disuhmrgéd', fig. (7 ).for_‘the '
standard messures of the.fluid.wasteswto be licenspd'to digcharge
to the drning & undersround watnr reBerQOiIB r fig. ( &) for'the_
stnndaxd measures ol thé fluid 'ﬁastnn to be 'liccnced dO'diuchargé
o non -~ poleble watiny surfages & figa( 9 ) for'thé standard meam
sures of the non -~ potabio wator surfaéa‘to |Us! nfter the dischaxge

of The flﬁid was tes .

i

Operation & Mointensnce j Cperation & maintenonce are the

respousibility of the local govemnorates .

BSeware Tearwdll 3o The consumers arve subsidised by the gove-

mpent , only part of the 0 & M cost paid a3 o percentagn
of tho drinking water inveice , which is 20 & now . The total

cosl of the 0 &I ia.expnctod to be covered by lhe year 1997 .
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GCreasea” and ollsf . | het more than 0.1
- Total alkalinlty) ' hot more than 150, and not less than 20
. Bulphate [ sl not more than 200 .
' Mercury corpounds not motre than 0,021
. lron ) ’ not more than L
D Mangyinese hot mere than 0,5
Coprer. not more than 1
Iing ' not mecre "than' ]
Induatriaf do*~rq-n*n not mors than 0.5
Hitrate Lt not more than 45
Fluoridsy " not more than 0,5
*« Phenol ‘ not more than 0.02
Arsenlc not more tkan 0.05
Cidrlum not =more than €.01
~ Chroxlum™ not moce than 0.05
“Cyanlde ' not more than 0.1
S Lead .o : not. mora than 0.0%
. Belenlun not rere than 0.01
. v
. g ’ '
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:Sanltary dralnage water, and’ the Industrial flu#d wastaa

. which are licunscd to be dliacharged 1nto non- potablc%wntcr gur-
facep, muBt tulfill thc followlng standard measures and npecitl-

?tntlonnl'
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Tha H-H‘WJtdbla witar surfacas - into u\lch the dlncharqo
of treated fluid waiaves io llcansezd -~ amrst r'maln within tha llﬁitl

"of the ;al‘o.Lﬁg‘.tdranrﬂ MeaLUrus ang npucitibation:l

M:aauran.and S5.ocifications

parameted Standard
Tﬁmpffdtdrq list wora than {5}centigrades. ovnr the
i provailing avuraye.
Dlazolved cxy)ca Hok 1onn_than {i: milligraz/litce at
any tizs, ' ) L
Pil Value Hot leas than (7),and not mors than
- {8.5) |
industrial 3 Lcrg»wt:. Not mors than (0.5} nllligrqmllstta.-'
Phenol Not ~ore than (0 005)m11119:am/11tra.~
tedizint st pore than (50) ualt, .
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IJRII‘JKII-.’G- WATER  ARD  SIWAGE PIOJHCIS  PLANS ¢

4he - projects in.the Tield of water & sowage are decided on phases
of five yeors each accordi‘ng; to a m@ter plan -ﬁo be updated
~perodically. lowever ihe goverrmont invesied 2441.%1‘01‘ such
projects im the period 1902 /1987 & 1019.9 million L.E. in the
- year U7 /19U out of 3343.6 million L.B. ag & budge‘i;.decided

for the period 1987 /1992 , as seen in details in ﬁ.g.( 0 ).

Plone [for Drinking Water Projeets ; It is planmed to increase

the {recated drinking water éapzecity for the ycar 1992 1o be
12,249 million I-13 . / day , of which 44600 e M3./d. in Gairo,
5.423 w, U ,/d, in the rural areas & 2,002 m. M. /d. in Al
exandria , by implementring p_rojectls for extra capaciiy ;

In Rural Aress  expansion of 29 plants * & congtru-
: i -

ction of 21 new plants for the towns & 265 compact

Bize for villages TLor a capreity of 1.751 . ;,13,/ d.

& ils dietribution syslem in ‘towns moatly , to reach
a1 average consumption ‘of 111 L./C./d.
i
i
In Alexemdria expansion of plats i‘& congtruction
ol new plants for a capacity of 0,526 m.[=13 ./d. &
|
ita distribution system , to reach gﬁl average cong—

umption of &% L./C./d. {;aiwlf-‘a L«J‘Gf—ﬁf‘[ Mi’—x

Plang [lcer Scwapge Frojecto It i planned Yo increase tle

éapacity' of the collecting wwer system for the year 1992
to he 6,982 million '1-13 ./da;,r ,' of which 3,300 m. 1-13 ./d .
in Gairo , 2,662 m. i ./d. in  the rural areas & 7.000 m,

I43 ./tl. in  Alexandria by dmplemeniing projects for exira



capacity

- In Caize 3 A major project of an - estimated cost
of 4000 ‘million L.E. , logoather with other rve- .

lated projects to expaid & rehabilatated j

€ fhe sewer system ; 35 areas of 28.5 m.L.R.
cosbt . ..
% e pumping stations ; 61  main pumping stations

& 38  boosters ;  topeather Wi th gonstiuction of
11.0 EKm of gravity & fo;'Cc miwin  197.3 m oLieB.
coot . (

1 Treatment plants ; one plant { Zienans ) 4o treat

0.330 m, m3 ./(1. of  183.0 m. L.B. cost ,

- In mural freag K | cro_;w'l;mctioﬁ of 123 ‘treatment plantis
of  vapacity range botv:}ecu oo & 4@ Q00 I’-13'./c1. of
1150 millien L.E., , in addition +to the collecting
gruer systom . . _ _ . o

— In Alexendyla § A mnjir projext of o eé'tirulate¢ co&_r.'!:
of 1000 millioh L.E. |, ’fsogf_:a“l:herl with other related
pmj‘cci;s ‘to  expand & rehabilitate the colleoting sewaer
Groben Y the pumping  s$htions & boosters mnd the

treatouent plants to  reach 0.0 million Ir13. /d p
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APSESIENYS AID CORMEHTS -

It is obvious that gerious imporsance is decided by the
- govenu::cir[; of ECYPT towalds the DRINKING TATER  AND GEVAGE.
SECICR , “which in resultd , will © realize considerable im-

provements in  the field for +the pake & welfore of  the.

poiuletion « llowever , still more efforis , i8 a naust to j

. -

Nel:e  available safe drinking water for all the popul-

ation , including ~ of course — +the 1ural areas .

To complete consiruction of ilra coll ccting éewer Byétem

to be able for recieving | the totol quantities of waste
ﬁa‘i;cl‘ ¢ a8 ‘the treated drinking water capacity at | 1992 '
will be about 12 million K3, /d. while the max.capacity’
of the collecting Bewer s;)_'stem will be fabgu_,jt 7 million

m3./ d. only .

To treat all the waste waler r;Ltéup'ti'kies. Lbafore discharging
to  the HMILE & its drains .

So , it is clear that still the problém is Berious g:
a ULig investwent is xrequired +to overcome the prol'ilem ."

To 1reduce the cost needed it- i8 proposed o ¢

~ leinforce the local industr}r in 4le field of‘tlfater
treatment oquipments , including the related enginee=
ring activities by establishing new local companies
for both _eugilnet.ering & manulacturing of water tréat-
ment equipments . | |

- Ygtablish local (_:ompzmies‘ Tor engirieel‘ingy & mﬁufaoi--

uring of waste water treaiment equipnents .



In addition +to the above mentioned objec'tiveé ' :eductioﬁ_
~of pollution of +the River NILE will be achie_wed‘ as & re ~
sult . which will be of _:h.igh appreciation from +the environ— §

ment point of view .
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STATUS AND TRENDS OF
INDUSTRIAL POLLUTION CONTROL
IN EGYPT

- BY

PROFESSOR FATMA EL~GOHARY
Water Pollution Control Department
National Research Centre



i

INTRODUCTION
Env1ronmental pollutlon has become one of the -dis-

turhtnq problems confrontlnq both developed and develop~
1nq countrles. In the 1960 s 1f became lncrea51nqlv clear
that nature 1s not an lnflnlte asset., but a fragile and
11mJted resource._ "Env1ronment" became part of the verna-
cular. and the world moved into the decade of the 70's
with growing awareness of the need for protecting the en-

vironment.

Adverse effects on the environment emmerge from a
varletv of pollutants. whereas some of them are the product
of aqucultural and ;ndustrlal de#elopmenﬁs.,the use of
sophisticated technologies etc., others emanate from soci-
ocultural ‘conditions prevailing in human settlements. .

induStrializatlon‘is a major activity promoted bv-govern-
mentstin_their devlopment strategies and makes a significant
contriontion to economic growth and enhacement of human wel-
fare.,‘There'are however, despite the enormous benefits of
1ndustr1al development.'examples of industrialization without
the 1nteqratlon of proper env1ronmental management which have:
lead to serious env1ronmental deqradatlon. One of the ma-ior

problems resulting from industrial development is the quantitv'._'

and diversity of;wastes it generates. The proper treatment
and disposal of most industrial wastes are expensive: -even

worse, certain wastes are hazardous to human health and to_'

the guality of the environment. Many countries are now faced

‘with. the need to invest in this sector for restoration and

clean-up of the environment. : : .

II PRACITICES OF IHDUSTRIAL WASTEWATER CONTROL IN EGYPT

Industrv in 1ts modern sense has been known in Egypt
since the early nlneteenth centurv. Follow1ng World War "1"

industrial act1v;t1es based on natural resources began to

"increase, with emphasis on food processing,textiles,cement

. and fertilizers



Tn the earlv flftles. industrial development ‘took a new
path. New lndustrlal actLV1t1es shlfted from the traditional
agrarlan base to heavv 1ndustr1es such as steel organlc and"
lnorganlc chemlcals, and machlnerv. An lmportanf feature of.
the revolutlonarv plan to 1ndustr1ailze Egypt was the con-
centratlon of the new lndustrles in the metropolltan areas
along the Nlle Delta (north and South Caer' Rafr El-Zavat:
Talka)

The concentration of labour-intensive industries in den-
sely- populated metropolltan centres has disrupted the fraglle
ecoloqlcal condltlons and lead to w1despread deterioration of
the env1ronmental quallty

Another featnre of thiS-phase of industrialization was
the fact that most of the new industries were state-owned,
maklng the 51mpllst form of government superv151on unaccep-
table.: The‘most }mportant legislation was Law "93",(1962) |
concerning wastewater'disposal.' ReQulations and standards
were not applled to the public sector industries,inspection-
was not encouraged. and the rules’ were not enforced. No
one was ever apparently Wudged under this 1ow bacause of
fear of hlnderlng 1ndustr1al productlon.

The trend at that time was to support industrial develop-
ment to attain rapid returns on their investments. Howevar,
the problem of industrial wastes was given inadequate attention.
partly because of shortage of funds and partly because of the
idea that environmental deterioration is not an issue of imme-
diate concern. The expectation was that gains in material,
well-being would far exceed losses incurred by degradation of
the environment Consequentlv, wastewaters have been dlscharged
ever since w1thout treatment to ‘the Nile. lakes drains or

Mediterranean.



IXI. EFFECT OF WATER POLLUTION
. Studies completed in the last 20 years showed that

some lakes the river ,and seashores within Egypt are polluted.
The impact of water pollution becam? evident from diminish-
ing fiSHTCaches fromrwatgr bodies, deteriorating recrea-
‘tional areas, and the declining quality of water resources.
Many industrial establishments generating solid and hazardous
wastes are dumping the wastes, at.random in unauthorized
sites or burning the combustible matter in open sites.
HELWAN AREA

The Helwan area is one of the most industrialized areas

of Egypt. with many large factories such as the steel company,
cement companies, textile factories, and Nasr automobile
company, which discharge large quantities of air and water
pollutants tha; affect the health and économic and social
welfare of the people. This situation, has turned the H?l#én
‘area into a zone of severe pollution when it was once inter-
nationally knownas a place for tourists to visit for health

treatment.

ALEXANDRIA AREA
'Alexandria is the largest seaport in Egypt, a prime
industrial centre, and a major summer resort on the Mediterra-
nean. Industries in the Alexandria metropolitan area are
distributed in industrial complexes near Mahmodia Canal,along
the north and south shores of western Lake Maryut in Amria,
alohg the coastal areas of El-Max and Bbu Kir, and near the

~ecity of Kafr El-Dawar.

The industrialization in Alexandria has had a pfofound
effect on public serv1ces, transportatlon.water supply.and
waste dlsposal,systems. Environmental gquality and natural
resources have been Seﬁerely affected by the continued in-
' gustrial development.



SHOUBRA EL-KEMA

Shoubra El-Kema constitutes one of the heavies£
concentrationé of industry in Eg?pt. Industrial
activities range from food processing and detergents &
soap,manufapturihg to textile finiéhing and'paper
production. Huge quantities of untreated wastewaters
are discharged in the.agricultural drains causing
serious water pollution problems. ' _
Similar problems exist in many other industrialized areas
of Egypt such as:

-— Talka
- Kafr El-Zayat
- Upper Egypt (Komombo, Kona, Kos,)

IV-CONTROL STRATEGIES ' )

o Strategles for limiting the introduction of tox1c
pollutants into the environment are of two general types.,
control of products and control of industrial effluents

disposal.

Experience accumulated during the last'two:décades
suggested that in many circumstances 1t is more efficient
and less expen51ve to incorporate pollution preventive
measures than corrective techniques. Therefore, mcre
effort shoud be directgd at redesigning chemical processes
to reduce waste of raw materials, to produce less by~
product and to assure systehs that recycle, purify or
otherwise find use for by-products. S

;Accérdinq to the studies carried out by the Water
P¢llution.Contrbl'Department of the thional Research Centre,
there. is a mounting evidence that pollution in most of the
industries is a direct cbnsequence of inefficient produétion
practices. If efficiency is improved, the pollution load
would be simultaneously reduced. '



'Over.half the energy used is wasted, this raises
the amblent temperature of receiving water courses
leading to thermal pollution. The correspondlng lmpllcatlons
is reduction of dlssolved oxygen which renders the streams
hardly capable of. sustaining aquatic life. Rather than
investing in cooling towers which ultimately discharge
.the heat into atmospharefattentionfshould be directed to
improving the processing efficiency and putting the '
residual heat to better uses such as for heating greenhouses
and industrial processes. .

In metal factories, agro-industries, 0il and Soap
plants, processes are so inefficient that the waste generated
contains, raw as wéll as processed broducts. Thié represents
a drain of the finite raw material resources, a burden to
the national economy and a direct financial loss to thes
industry. Reclamatidn of by-products from industry may

appreciably substitute the needs for other resources.

There is no doubt in my mind that technologies to
prevent or reduce pollutlon will undergo profound development
'1n the years ahead. Some areas of change will concern the
recycllnq of re51dues,'adoptlon of low and non-waste
,technologles,_agd conservatlon of materials and energy.

At the same time, it is evident that introduction of

- environmental considerations is possible at the proiject
level, without impeding the main objective of increasing
the rate of returﬁ'and improving the cost-benefit ratio.
It should be recalled here that preservation of the
envifonmént and conservation of raw materials within a
framework of rational management of productive resources
would in most instances lead to lower productlon costs and
alleviation. of pollution problems.

Whilst the‘idéé'of'abating industrial pollution and

conserving resources is now accepted in principle, the



problem seem to be approached by the concerned authorities

in a rather hesitant manner. What is needed now is to

place-more emphasis on the cost/benefit aspects. of low-

- waste technologies. The level of technology acquired by

industry should not therefore be limited by shortage of

capital,. lack of qualified labour or incentives of short- -

term returns, but should rather reflect the need for

environmentally-~sound technologies which would undoubtedly

result in substantial proflt margins for the industry and.

protection or even enhancement of environmental quality.

V.Legis;ation

'; Realizing the benefits of preventing pollution to the
Nile. the Government of Egypt has taken several steps in
receht vears to curb pollution. The ministry of Trrigatjon
issued law No. 48 of 982 concerning pollutlon protection

of the River Nile and the drains- while the ministrvy of
industry and GOFI prepared an emergency plan,to bhe executed -
within 3 vear period (1/1/84ﬂ31/12/86). The achievements in
:this sector is so far very limited. This mav be due to the
fact that existing legislation are not practical and agencies
are not equlpped to monitor the situation and enforce regu—"

latlons. :

VI. INSTITUTIONAL ORGANIZATION FOR INDUSTRIAL POLLUTION
.CONTROL

In Eqvpt there is no-central agency respon51ble for

the management of wastes. Diffirent agencies opera+e
w1Lh1n their own sectors and there is little coordlnatlon
‘among them. The respon51b111tv for . mun1c1pal llquld ‘
waste collection and treatment_ls Vested 1nethe regional
sanitary sewage authorities under the supervision of the
Ministrv of housing and Uﬁilities; Liquid wastes from
industrial sources are theoreticall# handled through
on-site pre=-treatment systems before discharge to.public
systems according to laow No;"93" of 1962,



7 The drawbacks of the existing management system are:(a)
lack of machinery and‘responSibilitV for strategic planning
for waste water control and (b} inadequacy of monitoring
programms dnd facilities for operation, of waste water mana-
gement systems. o

Experiences in the industrialized countries suggest that
giving-sufficient autonomy and power to specialized waste
management organizations in industrial localities whould ensure
incorﬁoration_of appropriate environmental elements in the
industrialization process and better handling of pollutioﬁ

problems. = The establishment of environmental Management Boards

in-major industrial areas in the. region is therefore recommen-

ded. . These Boards would comprise representatives of munici-

palities, local councils, and the concerned industries.

VIII PERSPECTIVE ON ENVIRONMENTAL-SOUND TECHNOLOGY IN EGYPT

3
Analv51s of the SLtuatlon in Egypt lndlcates that

:jmajor constralnts to adoptlon of lndustrlal wastewater
control proqrams arise from lqadequacy of 1ndustr1al
infrastructure, domlnat;on of less developed technologies;

»+  lack of expertise and prevailailing attitudes by management
against the introduction of new technology and research

promotion.

‘Recently, however, new concepts began to develop as
to ‘how .to continue industrial development while
.simultaneously improving utilization of resources and
alleviating pollution problems. The recommended approach
is to conﬁinue relying on waste treatment when deeﬁed
inéceéséry*but'tbigiﬁe more attention to means of prevent-
- 'ing the generation of pollution which, after all, repre-

sents wasting of materials and deterioration of receiving

envirenment .



Industrial management in Egypt therefore, needs to
evolve an indigenous solution aimed at encouraging re-
ovcling of used materiaie.purifyinq by - products for reuse
in other'processeS- provmdlng lncentlves for lnvestment
in cleaner technologies: and the linking up, of " various
industrial, agricultural and urban activities in an 1nte~.
Qraﬁed delivery system permitting reuse of wastes.

Pollution abatement requires preventive approaches rather
then_oostly curatiﬁe measures. The Government,therefore.

- should promote Low & non-weste-technology programs (LNWT).
Apart from the immense advantages of LNWT in resource con-
servation and mitigating pollution levels, it will lead to
less dependence on conventional waete—treatment‘technologies
thus av01d1ng frequent operational failures and ta a drop in
efflClenCV usually encountered in operatlonal functlons.

The concept of cleaner technology 1mp11ed in LNWT goals_
should be applied to the manufacturing chain through proceks-
de51gn modlflcatlons loss cotrol: recovery and’ utlllzatlon
_of spent chemlcals operational control: and good housekeep~

1ng.

Through choice of appropriate prooeeses and technologies.

waste production in the manifacturing process can be reduced.

. The reclamation industry may in itself be profitable and
thereby is responsible for a major part of the recovery of
waste materials. The manufacturing industry can complete this
cycle and makes the ba51c decisions on whether to use raw
materials or recovered secondary preoducts. '

IN~-PLANT CONTROL IS THEREFORE,THE MOST PROMISING
AREA FOR "BREAK-THROUGH" WITH INTENSIFIED RESEARCH AND
DEVELOPMENT .

WASTE THAT CANNOT BE AVOIDED,RE-USED OR RECYCLED
MUST BE DISPOSED OF IN AN ENVIRONMENTALLY ACCEPTABLE
WAY. THE CHOICE AND DEVELOPMENT OF WASTE TREATMENT



AND DISPOSAL TECHENOLOGIES IS DEPENDENT ON A LARGE BODY
OF KNOWLEDGE AND EXPERIENCE. '

VIII.CONCLUSIONS AND RECOMMENDATIONS

1.

' recelve top prlorltv and at the same time we must con-

2.

Industrlal development prDjECtS must continue to

tlnue to insist that all such prOJects take into con-

,51deratlon the preventlon of pollutlon. However,,we

must also con51der g1v1ng prlorlty to the execution of

.pollutlon control prOJectst Like all countries,Egypt's

natural resources; particuliarly it's water supplies.are
11m1ted and will become. 1ncrea51nglv more valuable in

the future. PrOJects that control the. pellution of such

resources will have a very large net positive economic

1mpact and therefore should . be glven prlorltv.

Water pollutlon protectlon can be achleved ‘better thyough .

control of pollutlon ‘at the- source.kThe pollutant llaleltV
that lndustrv has - bullt up over the course of manv years
now shouid ‘be- pald up The challenge to 1ndustrv i's to

o accompllsh this task"’ practlcallv and economlcallv without

3.

4,

an excessive burden to itself.

Environmental impact assessment is of considerable
importance. not only in evaluating the present environmental
pollution situation but also in predicting the effects of
development poiicies and programmes.

Sensible environmental control legislation will depend on
a thorough knowledge of the existing situation and a care-

ful assessment of its likely impact on development.

The bad condition of the equipment in some of the
factories belonging to the public sector often results
in the production of excessive wastes as well as losses

of raw materials, lubricating oils and processed products.



Public sector plants modernlzatlon and replacement pr01ects
will help in improving and correctlng the enV1ronment in-
side and outside those plants.

5. ° Detailed studies should be carried out for éach in-
dustry to minimize the quantity. and improve the quality of
wastewater discharged. This could be achieved by in-plant

measures and/or treatment of wastes.

6. Extensive research work on an 1ntegral level to develop
less hazardous structures and formu ations should be propoted.

7. Toxicological research should be promoted towards éarly
prediction of any chromic sidé effects of_the new compounds
particularly carcinogenisis. Guidelines for management of
their_use and disposal is reguired.

8. Thefe is a need to link‘ﬁhe:enforcement mechanism with
evolving environmental jurisdition. through strengthening
effective mohitoring programms'énd enhancing-research acti-
vities relevant to industrial waste control. A well defined
monitoring programme has to be developed to standardize the
analytical techniques and develop adaptive monitoring

schemes aependinq on the magnitude of the industrial pollu~
tion level.
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INSECTICIDES AND CHEMICAL FERTILIZERS
USED IN AGRICULTURE, BY TYPE AND YEAR

w0 -+ Azot and S . R

‘Insecti- Ammonia . Phosphatic Potassium
Year “ecides.. Fertilizers Fertilizers Fertilizers
| (Tons) (000 Tons). . (000 Tons) . (Tons}

1952 . 2143 . 648 E 92 .
83784 | fié§1s "'f4315 1064 36400
44785 163712 :',f;4123' 1094 50506
“5/86 23461 :  '=5 4999 | 1223 - 50767
35/85 -20713 - f 5013 1236 60177
57/88 - . 17152 . . 5104 1272 51441

38/89% . ¢ 17997 T 4983 | 1204 56322

_entral Agency For Public Mobilization And Statistics,1990.






AIR POLLUTION
IN EGYPT

Profeésor Dr. Wi. N &a = v & | 1 =
Head of Air Pollution Depart, NRC CAIRQ



« Air Pollution;

_Alr pollution is the presence of foreign matter

(particulate, gases, vapours.. etc) resulting from

man-~made activities in the outdoor atmosphere in such
quantities and of such duration liable to cause harm to

human, plant or animal life or damage to hpuman-made

material and structurs or interference with the'

comfortable enjoyment of llfe, property or other ‘human

activities.

With the rapld 1ndustra111zatlon during the last 40

years, alr pollutlon has become a serious problem in

several industrial centers. Dust plumes and smoke haze

are common phencmena in these areas such as Hellwan and

Shoubra El-~kheima close to Cairo and the industrial

‘areas east and west of Alexandria. Expansion of urban

areas such as the city of calro has been asoclated with

the rapld growth of. the number of vehicles, bakerles,

-workshops and small industrles w1th1n the urban area

and the needs for more energy, consequently, a
tremendous increase inl fuel consumption. All tﬁese
factors comblne to impai; the air quallty.
Photochemical oxidants are also common_phenomena.in the

~atmosphere of Cairo.



Air Pollution Sources:
The qeneral concept of pollution as
consequence of human activxty suggests a classification

based on the type of activity resulting in pollution.

The most lmportant-of which in Egypt are: |

1. Combustion Sources:

¢

a} Stationary sources, mainly power stations, -

furnaces and bollers using fossil fuel (coal, oil and

gas), thesa produce sulphur oxlides, nltrogen oxides and

particulate which’ differ from place to place with
respect to physical compoeitlon and themital
qharacterlstlcs.

- b) Mobile sources (mainly motor Vehicies) which
_produce Ditfogen oxides;and hgdrocatebhe_(photbchemicel
pxidant type of pollution), carbon monoxide, smdte and

lead, as found in many cities such as cairo.

2 IndusmalAcnvmes in addition to common pollutants
such as _sulphur dioxide and partlculate matter,
speciflc industrial activities'produce pollutants
related to the processes and products of the industry

‘ccncerned Examples of pollutant emitted from

a



industrial activities are hydrocarbons, nitrogen
oxides, particulates, ammonia, hydréqen sulphidas,
carbon monoxide, fluorides, chlorine, lead, cadmium,
nickel, berylium... etc.

Industrial activities are the major amources of
pollutants in many places in Egypt. The effects of
these sourées depend on many factors among yhich are

weather conditions, stack height, 1ocation,_the lack of

control equibments and raw materials used.
ELECTRICITY POWER STATIONS

Thermal powgr”sﬁations ;re-still the major source of
electricity in Egypt. The increasing demand for energy
and consequently electfiéity production in Egypt
increased from 17177.8 KW hr during 1980 to 39580.4 KW
hr during 1989, In oﬁher words,.energy production has

been increased by more than 130% within less than 10

years . This lIncrease of electricity

- production depends mwainly on the production from
thermal power stations and consequéntly the increase of

' fuel consumption



- . The consumption of - fuel

was 2.5 million eguivalent-tons of mazout during 1980
B _ o 1990

to 8.1 million equivalent tons of mazou&ﬂ This of

course raeflects the problem of steadily increasing in

pellution emissions in the Egyptian atmonphere f}om

thermal power stations with reference . to nitrogen

oxldes, sulphur oxides and p&rticulhtes.

INDUSTRIAL mim ARD THDUSTRIAL _:\éfrxvxnn_s.
 IN EGYPT ' )
industries ara distributed allover the country.
Howaver, these activitles'aralheaviiy located in The
Gra&tar c;iro (Calrb, Glza and Kaliobea). The second
aiagﬂnext to The Greater Cairo is Alexandria. Table (Si
. showa the typea and number ofthesae Actiyities in each
governorata individugllf.- Thls“taﬁle=1ndiéates'£ha€:'
. approximately all types of indugtrial pollutién éoﬂrééé
are taking place in Egypt. Furthermore, it;may ba_seen:
. that 64% of these activitles are located in and around °
,-The Greater Cairo; and about 20% in Alexandria while
.only'lsg of these activities are located in th; other -
, govs:norgtaa éécording_ to the statlstics of 1983

+ (Minlstry of Industry 1983). Here, it should

be ﬁoiad that it was veiy difficult rather than
qimpossibie to get maps for each industrial area showing
the locations of the industries. However, a map of The

‘Graater Cairo showing the major industrial areas ig

shown in Fig. (3).



. AIR POLLUT] ON FROM TRAFFIC (MOTOR VEIIICLES)
IN EGYPT: ' ' |

Hotor-vehicles are the major source of many
pollutants such as lead, photochemicdl oxidant type
pollutants and carbon monoxide in -urban'a‘reas. Vehicles
have beeﬁ criminated . by emitting several pollutants
which are deletrious to human’ health. Air pollution
resulting from vehicles in any urban situation is
mainly . dependent on the rates of emission from: each
car, vehicles density and_me__teor_ological conditions.
Fu'r:t:'}‘]é‘:‘:mbre,_. “‘it" h.'.e_..s' been found ‘that vehif:_lés' .are o
pol'_iutin'ql; i:ural r'a;'reas;:. a'\r‘fb'u‘-t;d:.“‘.t'fé'f.fi§ :_ro'a-cl's '.a-ndl

hiohways., -

The number of vehicl.es. running in Egyotian cit‘ies
‘and ‘c_:m' roads are increasing‘ éxponentially during the
last 20 years. Figure (2) shows the growth in the
number of vehiéles duz:i'ng the last 10 years. This
causes seriogs alr pollution problems. in big cities

such as Giza and Cairo’ (Greater Cairo) and Alexandria. .



. IMPACT OF AIR POLLUTION SOURCES ON TIE -
EGYPTIAN ENVIRONMENT:

Particulatres:.
Sources ofair pollution (combustion and

industrial) 1impaired the 51: guality in most of the big
,citie5~in Egypt. Table (#) shows that the concentration
‘qf suspended particulates reached intclerable limits in
most of urban and.industriallareas‘of Egypt especially
-in Helwan and Shoubra El-Kheima industrial areas, Cairo
‘city and Alexandria. The figures in table- (§) may -be
compared with the¥150 ug/m3, the Egyptian air gquality
standard forrparticulates. Tabie (3} shows that smoke
concentrations exceeded the WHO recommended 1limit of 40
‘ug/m3  in. the investigated areas of Greater :Cairo,
Gharbia, Beheira and El-Menia. Concentrations pf'smoke

. - in Shousbra Elkheima, and Imbaba industrial -areas as

-well as Cairo downtown reached 4 times the air quality

standard.

.. .The increase in-man's_activitiés without control of
indust;ial enissions has resulted in steady increase in
pollution load in the Egyptian centres. For example,

the particulate concentrations.in Helwan atmdsphere hasg



been increased by .100% during the last 10 vyears
[Nasralla, 1990). MHoreover, dustfall over Cairo city

has  been doubled during the last 20 years. '
Swpﬁﬁumi\)fbsaoﬁa -

-Sulbhur dioxide concentrations recorded in the.
industrial area of Shoubra Elkheima cloge to
metallurgical and ceramics work revealed a mean
concentration of 3 times the air guality standard and
exceeds those recorded in similar industrijal areas
around the world 1The area
of Cairo city is also highly polluted with 502.
Meésurements show high concentrations exceeding zf4
-timea.tﬁa alr quality standards in residential areas

and clty centre

. Carl)on‘l\'ionokide (CO):. |

In urban areas, motor vehicles are the major source

of carbon monoxide. carbon monoxide, as a primary



polluﬁant is known to be toxic at high concentrations.
Carbon. monoxide concentrations in the outdoor

atmosphere 1is very important, since. it affects

children, wunhealthy and eldery people. CO has the
affinity to combine with the blood forming éarboxyhemo~

globin., 1Its concentration is dependent upon the

duration of the exposure and pulmbnary.Ventialtion.'

Carboxyhemoglobin has been found to be high in Caire

traffic policemen’s blood after duty reaching sometimes

14% (Emara, 1987).

The WHO recommended long term goals which have been
set 29‘9 pPpm maximum concentration over 8 hours and 35
Ppm - as a maximum concentration over J  hour. These
concentratlions have been exceeded in Cairo central
streets during 1978 [Nasralla et al. 1978). Figure (23)
shows the diurnal concentration of €O in a cairo city
street where max 1 hr reached 40 ppm .ahd 8 .hours

average reached more than 20 ppm. These concentrations

exceed the WHO recommended limits and California alr

quality standards.



Photochemical Oxidants in Cairo Air:

Photochemical oxidants were found to exceed the 0.1
ppm air quality standard as an average over 1 hr on 743%

" of the measurd days during 1979 in the  atmosphere of

the city centre ;-

Recent work shows that ozone concentrations exceeded
_thé 0.1 ppm, max 1 hour in city centre, Imbaba, Syoubra
and Dokki residential area [Ali et al. 1991,_under
publication;, Moreover, the measurements over the roof
of NRC in Dokki revealed maximum concentratioﬁ, average

over 1 hr, of 110 to 130 ppb during the months of

measurements during 1989,

Photochemical appearance in Cairo atmdsphére was
_dependent on - the nitrogen oxides cyecles in cairo
_atmosphefe.‘The peak.of.No.concentration was in turn

~ highly dependent on traffic emission



Lead:

Spaclal and seasonal variation of lead

-concentrations were.investigéted in cCairo .atmosphere

[Nasralla et al, 1986].

It was found that the annual mean lead
concentrations in the central and densely populated

parts of Cairo exceeded the 2 ug/m3 recqmmended limit

Concentrations of lead at. street levels in Cairo
ranged between 2.8 - 12,5 ug/m3. These concentrations
decreased with heights above the ground,

{Nasralla, 1985].

Tﬁésg high lead atmospheric-conbentfatiohstre5uted
in high c;ncgntrations_in blood of Cairo residants.
Lead concertrations in normal Cairo',residehts' vere
found to be 30.5 ug/100 ml blood [Nasralla et al.1985].
Much higher,concentratibns of lead were found in blood
of traffic policemen reaching 237.6 ug/100 ml in
ﬁoderately exposed‘policemen, and 63 ug/100 ml blood in

heavily exposed subjects (%able 35).



Conclusions and Recommendations

N

L]

- Air poilution in Greater Cuiro and some other urbnnce ntres
become a serious problem which need am urgent nir quality

. management programm to improve sir quality .

- Industrial pollution gources are distributed all aver the
country but heavily .carcentrated around Cairo and llexuﬁ—

dria where 85% of industrial activities are located .

.+ Source invento:ries should be conducted to avaluate rates of

pollutant emissions from dirfnlont:aouroon

- Bmiasions of industrial pollution should be controlled.
f%ioriﬂli should be glven to dus% emissions, for example’

cemont_indﬁuty, iron and steel industries, smelters and

Inundories-.

- Uning of natural ges instead of heavry oll in slectricity
power statious and industrial work should be encourged.
2iiim will result in reducing sulphur dloxide emiasionﬂ anB

well a8 particulates.

- Improve planning controls by introducing industrial zoning,
Relooxte polluting industrias aw 2y of reaidentinl nreas .

-~ Vehicles should be inspected for their pallutant emissionam-

: b
— Petrol lead additive should/i-educed .

-Mass {ransit should be ancourged over private cars in Urban

Aream.



10

11

12

13

14

15

16

Traffic management measures to improve traffic flow and
reduce congestion hhould be considred. Thiélﬁuy inelude

.one way systems and parki{g conbrol .

- Tax incintive and disincintive should,be considered for -

pollution sources to use control cquipment.

~ Legislatren ahould be implcumantmdnnd enforaed.

-

- Responsivilities of udr pollution control should bn c¢learly

defined for the various organisations.
Resssrch and training programmes should bo atrensthitned.

Snvironmental Impact Assessment should be censi:(ered for

ney projects.

-\warness .unong general population and dicission makers

- Should be raised.



Fig( 1)

‘Location of S.F.5 and United Elcctriéity‘
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"Results of Clinical Examination of Chest
among schoolehlidren In the diiferent
Studied Areas '

% 01 Cases
% - ‘

100% |- e DODAY

v

el
b —

W \\\\\\\ Wy

80%

AR : .
-
W ‘:\'5\3\"\‘\ .
\\\\\ W :
.\\'.\:\'.i
——— A \l\‘\- ——n i d
) \\\\-‘-1 i
\ Wi ‘\‘ .
Al

a0% -

0%

A W
A

20% -

\

\ Q} \l

0%

Kalr E1 Elw = - Healwan Shibln
Dilferent Aress

......

X Abnormal Findings S Normat Finaings




pfeer) o e e ana}af gl 1) ostfz] m2ls :N_v 186 Hf saz] £t ez op wat] g 2an s} SIf . ueprery.pf ﬁq_mms
vlaea Yz cov o} ese o] qezy v esz| S| vez o) cszh 5| one] vy vzzt z| dmt] o] wef of saefes) ez T BiTEDT] TBE P o
pjace | tf eanforacfof recf s soi} v eegd of zesy 2| e9e ] xf saa] of saef of 2eef of tanfaz| Zog ~ qang el T 2SN
bigozslsordsy oozt vf corlshase of saagvf ezl oy asz] o] suafuf snnf of ened gy teepig} B1z| - - wypirasy gclBiveg
viomelv|sonyaless | ook ol 059y Zf soc| vivaSt| zisset] v vogf vfecct] z|eatz| ¢[ogon fref1901] - arwey rprg oGE >
byosgp o] ozs | Sfczoy b gre] S 2iz) 21 £e2) vy asc] §f ez9] ») ez} #f ozy] o} s19) sf #53fosi by} - ampaag may vyg £
2] gec|v| ooz el om) | w2 sy zzz] zf vst] of eov] 5| zr] 4] coz] o] svzf v| por| o} zovder] 282 ™ Jrys geg ¢f z
PLSTRRbp2orp ol Boy g vf BIZ) S| ML} U Gat[ op OZEp G| ZBCY | Lovfwf eey| b seef S| vELfI[OISL eyewds p) X
spennfefoot e adt) o) cand of vue) of waa | enaf of annf ) zo9) o) ool o) e0n] o] 2ee] 8| 25 LT
zivishzyrec)zfeosp o) tes) oy ean] of tonf vf sas} €l aeof 2f zeal 2! esed o] pea| o} 229 8] ove| - sesng nay-copf -
vrogrfep ez ppore el anr ) o veadt spg ) £F 598 0} a0} gl aend o] sand of gerg g] axay ) sox] cHe@ cpu3 ervay gz "YW
SR AN I R A I R I P I N R I N A R A A R I I R I I A RN LI R R R IR N gn CH_¥say) eway coy .

| oBz]t{sciyy bpoeovf o) ool s| zzf of Tif v sbS| & zos{ of naf of qaef o] ge02g| TeZqvL Sexeg 13 Hep 2 @
tezzfvf Bty 1wy oo o) oeer) bf veef v] ons| v] voc] o t5z] o) sz of szzise] sez}. . welag c13 v9z 5
|zt | szt Hoosep ey g0t Zi ozy vp GAch b) SSSE | osc| of cegf of gsz 1f zz8[or| E¥Ef vy semea 13 yyex gz o X
Pl A2S) ] 65HY Y HUGIRE R BINY ZF SBEY D) ZOST vE BSYY ¥| 0o o] £39) i 0ef) €] ATT)Or} SS¥ _anoyueerg 4z
chosfe|cyede £f omeyo| o9gfc) oen) ¢ ocl vi Bes| v] zasf o reef of s1e] o] vezjsz| ovef Trgay 22 KR
e 4 R T s ST R L RIS RYRU RINALI S R R Td RTRMS R RA/4 Y 0] R L S B f AR
pongfeloneys LY SBLE ¥y SR/ by L00) ) L1B) by OBY b| 9gef € Shg| bf voe) 4 CLLQU] BBLY . GiH Ry coz)
AN SSNTIA Ny z) otef vjosa) v| sze| ¢ ozef | ocB| v ozed ol tar | cref vy oselze| zom ‘b
clesspelzar)s chesege) wasyoleevh 2] vosh ) 1z9f ¢ scel o) vanf o) wan} u] 1afaz) nys o vipeesey I

£ 1a9f¢) 99} LOLLE O ) £ 2L} 2| Ze6) T RLLy O) b9L| B0 w911} 2] Ss6jaT 48e{ T TRmafey caf D216
(lotepel sy S| STEL ey HaY L) Beof < LSy z) 009 o) gy af Sasfgf eosf of eeforf nesf . npmeg et T
A TH1) X4 Wrid Ky shend o] cong o) sec) of vesfof o5 o) are) of tee) ¢f so] €} 1szfor] s lraveymogy ¥R 0
o] el balssheecs] of ca) o] o] o s clezerq o aesfof oczl of vzed of veslszf earf . ¢ wgues ceifo®
frosshegsspsfofsietod gead chonrd 2} sevd sl chel ol co9d of pael 2| 999) of"ceed z) sisis) sep[ uemgay *fi)
hagpepoie| g rerf o) oeSyaf e} 2y ooz 2} renf ciorced o o] 7 veod zf wes| €] erzfez] zoe]  stiedorpak cpof o - *
CLISSYC) ¢RIy SRR S| AFL ] Sh9) I[OTTI Sf 1657 2 BoG) <f sarf of zzof zf tecf g{zeszsz] voe] b5 Ry -gp 9]
ey ealVef EBER[ ) Sty o) eeC) o) Ses) o) esS Ty mes) o seed o) evg) o] scal zi crvfrz) ee|  miream JoPcIn "~
BIG AN 1@ foas foow | wr _ Worooawn boasy b oww ] o833} omr fTaytwe

) AIEIN JNINTAAN052IR SSLIHAH o .
THdeEs Jenfoa YBIY-JuIjaniarg cQpHEIM

* BBAI S3OKY3IAY ATHINDR S3IUIMIIINY4 03ANISNS IO f 17



Tflblcg:
SHDKE DATLY MEAN DhTh_}EEq

e o o ¥ — e s & ke R e o £ =

METHOD: Z9moke Shade, Reffectance
i MH.URITS: Microgrem/Cubic Meter.
N

) o TOTAL SAMPLES s
. SITE Howrrrer SWECYTN P P -
. No.| Ar.M |G.M. St.D.Ibescription
lcairo Governorates | D '
TSR I At PO D 47 155.9 lc.c.
02, Attaba S?. 221 1139 104 }90.3 |IC.C.H.T.
JIO3. K, El Nil st, ’211 68 29 438, 2.4C.C.¢.
1104: Agbakia, 209 {103 (72 {80.8 WiT fin.
05, El Sahel. 171 |76 99 14,9 Im.¢:
J[0&. ‘Abbaseia’ ig6 1151 115 1103.slp ¢;
07..Ha11089113 213 |70 45 72.5-H.¢C.
08, Haar Cit 171 |79 61 51.0 iR.H.T.
09, Abu Sood' 209 {75 63 143" Mi.¢.
10, Maabpara 178 176 48 68.8 . 1In.
11, Helwan 243 161 46 43 L H.1n,
Halydb - G ogvernorate - ' ﬂ
IZ..%%. Lkho o 208 3125\ "1105 171,53 IS, uvban Th. - !
13. Danhg “¥ ray 13 31 {257 'R :
M. Ahouw Zauba - 203 ) 36 A8 1 26-2- 'R Sublrban Vnd
—— . -y v - . .
13 141 }?6 142 |1102.3R.1n.
16. 178 36 100 192,77 kC.C.C.
17. , 210 169 33 149.4 hSub urban H.T,
18 . Hawamdya 215 17319 52169 ISub urbﬂntﬁdur
6t overnorat ey 4 o
190 F H/3 krals 57 |54 T1b.9 beac.
AN e 3138 138 13003 1KE wrben 1 |
. Sub a | I
22. K X° 2153 |60 53 38.8 |5ub urban In. (.-
ra’ Ghv bhy : :
Behe s Sbvernoraty a3 |10.8 {n.
24, Daman, 339 | 34 32 I jc.e. R
23, Kafr EL Dawar ({297 {33 lig 15,1 | Sub urban In.
26. El., Daida 339 117, lA' 10.4 i 5ub urban In. 1
27. Kefr El Dawar [324 120" |47 |11.3 Ind, R
enin Govern I '
28. H.Cheat it " *'li63 laa  le7 l50.4 c.c.c.
i midipa R0 Bdiese
. u Gir : . ub urban )
a1, Malnwi °E s age 55 | 42 |3876 |Sub urbam In. *
sxgndria Govervoy v B P
§lexandria Gove orskerlys 10 |16 I
33, Bab .Shark 336 121 14 19.3 | R.C.
34, Abu Derddr 291 |33 21 3. In.C, AT | I
35, Wadi Komar 330 |25 1B 18 | Sub urhpn In. *
lem i ‘
! 35.“iém§i??§°r"°raﬁﬁaa 20 In leasiw, .
18Suez Governorat . : ' ' |
37. Suez rate |225 22 117 15.3 1R .
Shhrkia® Governorate - - S
38, Zaqgazi ¥ |254 26 . 2; Ad11,8..¢.c.C. _ .
9. K,Zanha . 188 |20 1 9.9  Sub urban - i
140. 10 Ramadan - [360 17 14 9.2”_ﬁ§9ymgrkgﬁhip.mj .,
T:f. = City Center - . k 0.1, - loavey Traffi
C.C.C.~ City Commercial Center in, = Induntyrial
C.R. . =~ Commercial Residential . 3. Urb.- Sub-Urban
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Table @ '

Seasonal Variations of SO2 Concentrations (ppm)
| in Cairo Atmosphere

, 1919 - 198371984
Yoar

Site 1 o ) 1 3
vt o o.us R R T
prang l a.an 0.05% 0.on .0} -
Sareace *0.15 0.05% 0.11 0..05
Tt i 0.12 i GI04 0.u9 0.02

Hean 0.1%0.07150)  0.01'v.01 0.unlv.vuispie. 03 0l (sD)
i — - g -1 —
‘:-.:numn/-!inter 3 1.1 2.2 1.1

. e . —

et — et ke A —— " At 8 ——

Site 1, Clty centre

Site 2, lleavy residential.

_dite J, N, Residential arey

- Téble'(ﬁ) “Su'mx"nary of élg’nlﬂcﬂnt conc'elitrailbns of sulphur
dioxide and smoke found in Shoubra El-Kheima |

during 1988 . o

S0 ' Smoke

. 2 \
(ull/X{ppm) ug/m
Annual mean _' 0.06 150
Highest monthly. concentration 0.10 . 218
Maxtmum 24hr. : 0.23 v 550
50 percentlle 0.1 126

98 percentile 03 510
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TABLE [% ]

Seasonul Concentravions of Lead in  the
Atmosphere of the Diflerent Siles luvestiguted
([78Y 1984}

Svason Site

! 2 J 4 3

Autynn . 26 12 05 19 —

Winter - 2 14 06 21 —

Spring X3 .11 03 20 12

Sununer 9 18 07 26 14

Mean . 30 144 06 22 12
7

1983 198 4.
. "Month

Fln.'(g Mean monthly lead concentrations in Cairo stmaosphere { l98]-|984). @ .site I
- O site 2: O, site J; 0O, site 4.



General Nature of the Air Pollution
Problems in fgypt
L | by
Dr. Sasd iwud Farag.
Profeﬂsor oI iir Pollutlon. Deputy Head
of 4nvironmental Research UlTlBlon

Hational Remearch Contre Lgypt .

Introduction :-

The population of dgypt ism growing very rapidly.
is a result of this, The limited &mounts of natural air and
walter available per person are decrsasing.
The population of igypt has insreased from about 10 millions
at the beginning of the present century to almost 57 millions
at present time, and it is oxpected to reach about 70 millionn
by the year 2000 . About or glightly less than one half of the
populatidn are li%ing in-urban centars ( cities and townd) .
auch urban centres only occupy 1ess than 0.5% of the totel arca

of Agypt-

The_problems

i3 a result of this vast increase in population, indust-
rialization and utility services, such as power generation and
Jewage etc, hms been incepmasing very rapidly throtghout the
different governorntes of Egypt during the paat 40 years.
'Induﬂtrlallzatlon uaually crcates new hea)tn problems and lsapda
to cultural changes due to tha transfcr of gome workers Trom

agriculture to industry and from rusal areas. to industrial and/ or

urban environs.



In some parts of Egypt., air pollution has nlready |
become a problem and its abatement and cotitirol raceive too
little attension. The nature and magnitude:of the alr _
pollution problem in Lgypt is very complicated, astit
originates from twé major Sourceas, namelj ﬂoﬁrces due to

man's activities and from natural sourcesa.

The day-to day chdres of living, playind and working
in such a rapidly growing community, beslides the corres-
ponding increase in traffic densityland_the neeessary
industrial and services activities have no doubt an
effective role in intensifing the problem of contaminating

Cur enVironment with variouz choemical impurities.

Sgypt has its own characteristic climatic und
topograPic features. It is characterized by its huge
7 .
angtern and western deosert nrnﬂa,,fron vhere dust =nd 9and

gtorme frequontly Llow cspcc1111' in winter .nd gpring.

)

s coring season of the year is characterized by the‘
pessage of a nunber of hot atmosphereic depressions;ﬁnown
in the area as the "Khamasin Depressions"., The pdééagg df
such depressions is always associated with fresh’ to

8tTong hot southerly winds loaded with dust_and.aando

4lthough dust end smoke haze are frequently observed in

the air of some big Kgyptian citles and 1ndustrial conters



8.g. Cairo; Helwan , Shobra 51-Kheima, Alexandria anﬁ
lehalla, no pollution dizssters comparablé to those
experienced in the other parts oflthe world, ltave ocicured.
It is already recognizable that increuéing human actiVities
hod lead-to problems of suspended parficles and gaéeous

pollution in Bgypt's big cities and industrial environs.

Praffic air pollution is a major scurce of nuisance
eapecially in Cairo and dther big cities. ~Ag the nuaber
of cars is stlll growing rapldly, It must pe expeéted
that thls problem w111 become more 1mport1nt in the near

future.

The total number of rnglstered motor—vehlclns in
grpater Cairo durlng the year 1969 was sbout 85, 800 Cars.
' Thage. cars have consumed obout 160,000 tons of different
grade fuel. It was estimated thut the minimum over all
emissions from these &utomobiles amounted to 35 tons/day,
" this was emitted intc the streats and the open spaces of
Cairo, the area of which is less than 12 % of the total
area, in the from of smoke, carbon'monoxides &-dtoxddes,
hydrocarbons, aldeh}dea, OIldeB of nitorgen and sulfyr and
_ pnrticulate mattor eapeclally lead. By the year 1974,
the number of registerd CarSIEaChcd the figire 133500 cars,
and the figure'for'thc present time is estimated at about
X of a millioﬁ%\carsQ_ Thess cars has conaumed‘l.5 million

tons equally divided betwsen gascline and deilel.during



the year 1986 This aﬁouﬁt'of bﬁrned fuel have réaulted
in the emlssion of 1105 tona/day exhnust pollutmntn.
In other wordﬂ, trafflc air pollution in Cairo have increased

by more'than 30 folds during the,last 17 years.

The emigsion of such quantities in restricted space

with tull buildings‘prevuiling represents a serious prpblemn

A9 the climate during most of the days of the year is
Very,sunny; it musf be expeéted thﬁt phétoéchemical ariog
will be fromed, resulting in large concentration of
oxidants. These oxidants constitute o puplic nuisancé and
can inflict considerable'damége on plants, So thnt iraffic
gir pollution may result in economic losses-too.in one of ouf
retent apd short studles, 1t Wag. found that uUCh Sﬂog wag
'"fencountered during 8% -of ‘the hours . of the month of July 1989,

in a relatlvelj clean‘residentlal district in Cairo.

Industrlal air pollutlon is also a major source of
complalnt in &gypt.- Many problnma arinse becou e 01 the usc_x
of rglatively'old tectho rian in sp001flc 1nuu~tr*aﬂ ﬂnd -
bad zoning and'plunhing,ln_many cages housns arﬁ'gnlns‘bullt

clése to existing iﬁdusﬁries. The fact that the Jpiption
1municiplaitiés did not.hn&e ﬂervicesifor the study of
environmental prbbléms &3 ono dirthe mnin_reﬁséna for

bad plaming.

Thn cenent lndustry represents a major air nollution

prpb1Cm in Egypt. Egypt's_production_or pmrtland-cement



amounts to about 13 million tons at present. A major

part of this quantity is produced in 3 factories Bitbuated

in Helwan industrial'afeau The remaining part is produced

in Alexanderiﬁ, Aasiut, and Suez. It is estimated that the

3 Hellwan factories emitt more than 500 tons dust daily to the

surrounding atmosphere. Added to this, significant

amouhts of gaseous pollutants are also emitted.,

- Because of the relatiﬂcly hot climafe, Sources of
o@ours that would be negligible in more tcmparéﬁe climate,

are posing difficult problem in Zgypt. Special care is

- urgently neédcd'in the proceszaing and reﬁoval of solid and

liquid wastess

Previous Studies:

The 4iir Pollution Research Depariment of N.R.C. Sgypt
has carried out numefous research studies regarding the p»zebd
problem of air pollution and its impacts on human health,
materials, and plants during the last 30 years. These were
mainly intermittent studies conducted in Greater Cairo,
including the two big industrinl centres of lellwan and
Shobra Bl- Khima, cities in uppen Zgypt and cities in the
Suez cannl Zone. The department hus 2lso condueted feow
resenrch studies abroad of which iu the study dealing with
air pollution and noise problems in lieeca, Saudi Arabia,

during the pilgrimage seasons 1978 & 1979,



The work undertaken dealt ﬁifh*bOﬁﬂ'iﬁdOOf'dnﬂ bﬁ£4.
Adoor'(‘Efmospheric)'pollutién. In the former, ‘the studles
dealt with exposure ‘of” workeru to hazards pollutants in
1ndustrles such as foundarles, iron and steel,‘cement,
asbestos, Snlnlng and weav1ng, Soap and artlflclal cleaners,
plastica, manufacturlng prOCeas llbaratlng lead fumes and

So forth. The resulta of these studles have clparly shown'
that the environment of the majority of these industries.

is highly polluted, and the exposed ﬂorkeré vere suffering .
from different.occuputionai digeased. Sélutioﬁs to,éucﬁ_ |

problems were ¥ecom-mended

Outdoox poellution studies have been undertdkén'to
investigafe deposited and suspended dusts, smdke, angd
gaSeous_pollutgnté in relation torsourcés uhdivifi%tidn in -
the 'atmosphere. 4lso, air qontﬁminaﬁts inginafing from 
the eXhaust of motor-vehicles in'fhe cifj of Cuiro hﬁs
been studied. The results regnrdlnb carbon monoxlde,
hydrocarbons, oxides of nitrogen.gna Sulfqr, nd 19;
concentr ticns showed that motonvehicles are a2 major sourca.
polluting the air of our city and thnot diesel smoke is .o

najor probvlem.

The results of the above monsioned s tudlns qppemrnd in
_moro than 200 spe01a11zed research 01pers prlnted in
scientific periodical in igypt and abroead, iocal and.

inter-national conferences and symposiae, L5 M. Sc. snd



and 10 PhoD« thesis, Several technical reports, for
contracts betwwen the department and other establishments

suffering from specific air pollution problems, were also

miie |

The following table give an éxample about the leveis of
air pollutants sbudied in Greater:Cairo by the depariment.
The figures clearly indicate that these levels highly
exceed the ambieut oir quality standards adopted by sgypt
and other cduntries of the world. .lso , it stresses the

gseverity of the air pollution problem in Cairo.

The 2ir contaminants at both Hellwan and Shobra il-
Khema have resulted in an overage loss of the value
107; 30 % in theiamounts of direct solar radiatin recetived.
Thege losges weremainly in the benificial ultra-vioclet part
of the solar spectrum, which is responsible for the aynthegis

of vitamin D in the huwaan bpedy -

Also, horizontal air visibilities are deteriorating
intensively at both localities.



Some Sclected air Pollution Lévels.in Urater Cairo.

dnnuall WUazximum Maximum Maiimum

mean | monthly | daily hgurly

& - Hellwan:
Dust-Fall (gm;;? month) 1967 57

1974 123

, 1978 | 144

T.5.P.1g .3 (Res.) 1982 | 740 | 1000 1800 B
b~Shobra EL-Khepa:
T.S.P.}Lg.m_B - 1979 | 434 1112 | 1400 _

1983 | 567 | 895 1652 _
Smoke }g.m?j - 1978 | 195 | 260 : 10&3 1200
502'pg.mT3 1984 96 | 111 I 234

-2
Dust~Fall gm:m.month 1977 | 64 155
1983 | 46 | 106

¢- Cairo, City centre:

T.5.P.03 .mao 1979 | 611 | 743 1300 _
Shioke, 1t geme- 1984 | 240 | 325 995 _
Lead in air, pg.ﬁ? 1983 3 6.5 - 15 o
Dust-rFall, gm.ﬁgnnnth 1962 27 59

1283 57 97

-3 '
S02, Mz.m. 1984 230 50C . 900

Nox , .ppm 1979 | 0.38 | 0.76 0.96 2.21
WH3, ppm 1979 { 0.38 | ©.82 .99 1.60
Co, ppm , 1978 20 50

Ozone, ppb (iles.) - 1989 70 90 140




Tuture Prospects.and HRecomendations:

In order to minimiﬁe the hazards nature of the air

pollutlon problem, “gypt is in urgent neced for area-wide 3

air pollutlon investlgatlons. 'The aim of such investigations
is generall; the abatement of the pellution.: Theorifical'.
solutions to the prob;em may appear 31mple—e1iminate or
control all significant pollution sources. However, the
practical application of such sclution in Some cases 1is most
'diffiéhlt,since economic cost of essential changes in fuel
ugage , energy conversion gystems, waste disposal methods
and ques of transportatione may not be feasable, Vihat is
n@ededjthefefore,isla senaible basis for determining the
'degree of constraints nesessary to reach satisfactory
"levels of clean alr.' This involves an estimate: of the
maximam degres of pollutant emission suitable with the
natural Self-purification capﬂcity of the atmosphere. The
best ve can hope for at present is some sort of brake on the
current acﬂeleratlng rate of deterioration of our airs

This can be done through the development of an air resource
mangenent plan, which in turn is impossible without area -
wide studies. area-wide studies can secure daita from which
authorities can determine the need and scope of future

plan or activity in order to conserve the vital air resources .

Finally, Japan can help Zgypt in starting and executing

the above proposed area~wide studies which aimz at :-



Development of national standards, ésbéciolly emission
standards, using exlaﬁlng knonledge of statlstical
aproaches.‘

The choice of sensible control nethads for pollution
cm1551ons from selected 1ndustrlal activities.

The choice of proper~solut10ns for the treffic pollution

and lloise problem in Caire. Notq snumber of Japanese cas
are currently riSing in ngjpto ‘

Minimizing pollutant’s emission from thermalrpower'stafions.
Disposal of indusrial and domestic wastes which contributes

to the air pollution problem.

- A8 Japan is a h:;hlv advanced andindustriallzed country, ahe

( i.e. Japan) coild secure aid to Sgy pt through the !bllorlng-

1 -~ Zstablishment of a net-work of monitoring stations in
Cairo . | |

2 - Training in the fiold of air pollution contral.

3 - Suppljing standard laboratory equipment.

4 - Conducting. mutual research between Japﬂnese and ”gyptiaﬁ

Scientista in the field of air pollution and ids hazurda
impacts.

5 ~ Transfer of relatively clean technolooieu for seled%d

dndustrial act1v1t1ns, to be defined through the pronosed

aren-wide StUdlLS

i






THE ENVIRONMENTAL DETERIORATION

OF LAKE MANZALA

as example of the Northern

Lakes in Egypt

by

Dr. Fikry I. Khalaf

Advisor

to the Port Said Governorate

For Environmental Affairs
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Evaporation {3157

A

156 Canal |
{Blﬁum, i) ".35-—-—-—.—"—"' ‘ . {=—————s Qutlets To Sea {3600}
(T ——— :

{112 Rainfall et © LAXE MANZALA
1 Groundwater —————s| - |

W SeaWREl et ————— Exfiliiation  {7)

NOTES: 1. Al Values Are In Milion m3/y,
2. Groundwater And Seawater Inflows And Exdiltration Qutflows,
Although Unknown Are Not Expected To Be Significant.

Figure C.4.4 Lake Manzala Water Balance
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MARINE POLLUTTION

Dr. Ahmed Sayed Moursy
Prof.,Water Pollution Control

National Research Centre

Environmental pollution is generally classified into
air, water and land pollution according to the media
recieving the pollutants. in fact, almost all pollutants
will find their way to the-sea or ocean. Needless to stress
the importance of the economic uses of seas and ocean as ar
source of fishery, as a medium for transportation and

recreation, and aspotential resource for potable water.

Thelmériné enéirohment is importanﬁ from~political
point of view. The ihportant attached to the éealby
different countriés has héen demonstfated on many accassions,
in théir aﬁtempts to secure aﬁ outlet to it in order to
safequard politicai indepéndence and their desired to
extend their control over cdastal waters and areas of the

high ﬁeés.'

Pdlluting substances may cause changes in the physical-
chemicai environméﬁt, e.g., in temperature, salinity, pH,
colodr or turbidity of the water, chemistry,...etc,which
in turn may influence the marine life in different ways.
Pollutantsnﬁay also cause difect damage to organism.,e.q.,

on physiclogical processes, including alimenation and



reproduction, after having reached a certain threshold
concentration. No body know how many pollutants there
are, but already the new compounds can be counted in

tens of thousands.

The use of oil or of other natural resources with-
out losses is practically impossible@ 0il enters the
marine environment by number of different routes as a
result of both human activities and natural processes,

The biggest contribution comes from municipal and industrial
wastes, accidenéal spiils from ships with affshore
exploration and productién activities and transportation.
During tank cleaning and de-ballasting operation, much of
this can be lost oﬁerboard_unlgss,precé@tions are‘takeh__

Lo feﬁainToiiy'slébg oh boafd.'Réééﬁﬁlaeveiébmenﬁé.sﬁéh aé
tagregated Ballast Tank (SBT) arrangmeht and Crude 0il
Washing (COW) systems together with estéblished'“Lcad On

Top" {(LOT) procedures have reduced operational pollution

from tankers .

Coastal refineries thatutilize water cooling,diséharge
0il in cooling waters. Surface waters discharged through
storm seweré and rivers:also contain small concentrations
-of similar refined and éartly weathered oils.but may
contribute large amount. The total input of oil to the
marine environment from all soﬁfces is about 3 million
tonnes per year. Although the quantities of waste oil

discharged to the sea from ships can be cbntrclled



through strict management, great importance is also
attached to the provision of adequate shore reception
facilities for_tanker slops, dirty ballast water and

0ily residues from machinery spaces.

0il spilled in the marine environment can exist

in the following forms:

Floating and partially weathered oil.

- Dissolved in water. |

- Watéf in oil emulsion {(chocolate mouése).
- Adsorbed on suspended mgtter.

- Mic;oparticles (fine droplets).

~ Large particles (tar balls).

- Bottom deposits of heavy residues.

Fates of 0il

0il spilled in the sea is subiect to a series of
diverse processes that dist.tibute the product in the
environment and at the same time cause it to age or

gradually convert. thus'changing its physical and chemical

characteristics |
- sSpreading

| The first process after the spill of oil is

that of extension, or sprearding, of the product

over the surface in the form of a thinning Eilm.



Por most spills, after the first hour or two,slick
size is genexally contrclled b?”a'surfgce'tension-
viscoSity‘reIationship which is in dependent of
spill volume. Spreading is a self-retarding process,
it accelerates evaporation and leggs;to incfeast

viscosity and increased pour point of the oil.

- Evaporation

Evaporation is the process bv which the low to
medium molecular weight components of low boiling
point are volatilized into the atmosphere. Thus' it
¢an be an important means for preventing toxic -

components from entering the marine ecosystem.

Spreading out 6n the surface is,initiall} thé
dominating process. Evaporation of volatilé.compounds
proceeds rapidlyv énd this is highly temperature
dependent. The formation of emulsions of water-in-
0il and oil-in-water deéend on turbulance, but are of
importance during the period days to weeks after the
introduction of oil into the marine enﬁironment;‘Thé
dissclution of oil components in water progresses
continuously, but being dependent on ﬁﬁéiéﬁrféce area
of the oil and when a.dispersiOn of-oiluin—wafer is

formed.



Photochemical and other oxidative processes are at
their greatesthrelative-importance during the first weeks

after the incident.

The most significant iqitial effect upon oil discharged
into the_hérihéuenviroﬁment are spreading, evaporation
disséiution , emulsification, sorption onto particulate
matter and.settling of the oil. Biodegradation processe is
only 51gn1f1cat after a period of weeks. The rate of

degradafion varies widely w1th the type of oil and the local

conditions.

"Tar balls are distrebuted throughout the water column,
from the surface to the sea bed. Some are -formed soon after
oil is discharged from tanker washinges,others from crude
oil and heavy oil products over a longer period of time in

the marine environment.

Effects on Marine Environment

The presence of floating oil on surface water the
most serious being a majo: decrease in the oxygen content
and the presence of toxic substances. A great number of
factoré,ﬁacting:bdth individually and in combination,govern
the‘effects that'gh oil discharge may have on marine life.
In generalithe*biological damage is more'severe if the
discharge oécurs in a coastal or estuarine environment,

especially if the intertidal zone is affected, than if it



occurs in the open sea.

Effects may be lethal or sublethal, acute or chronic

with different 6rganisms reacting in different ways.

Sea birds are the only known group of marine
organisms that have so.ggr been affeéted by oil pollution,
Crude and heavy fuel oils appear to cause extensive |
mortalities of adult fish. Light and refined bils have led
to extenszive mortalities. Ke:osene-based dispersents with
high aromatic content are especially dangerous in this
respect and this type of dispersant has therefore béen
banned in many countries. Any pollutants impsrting taste
and adourto the water may make it less suitable or even

unsuitable for preparing drinking water.

0il spills can have a serious economig impacﬁ on
coastal and seé activities. The impact on marine life is
compounded by toxicity and tainting effects resulting
from the chemical composition cf oil, as well as by the
diversity and variability of biological sfstems and their

sensitivity to oil pollution.

Contamination of coastal amenity areas is a common
feature of many oils spills leading to pubiic disquiet
and interference with recreational activities such as

kPathing, beoating, and di§inﬂ.
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Red sea and Mediterranean sea are an important
recreétion a:éas and for source of_fishefy and havae a
potentional economic value that_the hatipndl levals., The
species of-fish and‘natural'marine resourges are to numerous
to mention. However, oil spills have deteribrating effect
on these food sources as well as fouling the.fiahing gear
of fishermen. The Red Sea is one of the mbe'impbttant areas
in the world, for it is the route for ships using the Suez
Canal. Many vessels transit the Suez Canal da;ly, and each
of these vessels may pﬁmps ité bilges.and diapqses of its
garbag? in the most convenient way difgctly into the sea.
0il production and transportation in the Gulf of Buez is
among the most extensive of region in the world. This is
dve to the presence of Suez Canal and used it as a pathway.
The shipping density in the Red Sea and Mediterranegh sea is
undoubtedly among the highest in the world. This obvi&uély
influehéeé the amount of waste oil spilled'ané it increases
the risk factor associated with ship to ship éoilisioh and
groundings. Collision and groundings ére considered to be

the main contributors to large guantity aécidental splills.,

Monitoring ia an impoitant method to obseéve.naasdre
evaluate and analyse the riske or effects of pollution en
'thé marine environment. Monitoring‘data form patt”of the
background infofmation for an appropriate assessment of the

state of the marine environment and for a forecast of possible



man-induced changes. In order to register such
man-induced  changes, the natural changes of the different

elements of the ecosystem must be known.

Monitoring of water quality and of sediment and living
organisms.is in general gquite recent and is hot yet
sufficiently developed to show whether pollution is in-
creasihg or decreésing, égcept in'specific casés where

vigorous pollution control measures have been applied.

0il spills in the Gulf of Suez may cause serious
damage to the marine ecosystem. If left unchecked , they
may not only affect the Gulf fish resources and agquatic

life, but it will also cause widespread shoreline pollution.

In the case of the Red Sea, monitoring of oil pollution
in Egyptian territorial waters was carried qut. It was
. repofted that the oil content reached to 5 ppm in the Gulf
of Suez. Results reached by these studies clearly indicated
that the poilutional load.reaching the sea water havé
increased . The level of coastal pollution gradﬁally dimin-
shes and almost disapéears in the most southe;n;pgrtof ﬁqypt.
The degree or the intensity of pollution varied according
to locations. The Red Sea is one.of the seas whare large
amounts of crude oil are produced and transported. It is a
common concept that the use of natural resources without

loses is nearlyv impossible. Thus Egyptian coastal waters



are especiaily subjected to serious oil pollution-éroblems
on behalf of the heavy traffic of tankers passing through
Egyptian territor%ﬁi. waters in théir ﬁay to the Suez
Canal. The édoption of-various means of prevention and
control could greatly.reduce pollution!of the Egyﬁtian
coast. It is desirable thét the degree of pdllution.and

the extent of its ecdlogical,effects should Be monitored

at regular intervals to evaluate the success of recommended

0il pollution preventive measures.

Base studies to monitor pollution should start in
order to be able toc formulate levels for detection of any
environmental changes and to monitor any degradation in

the living resources.

Pollution studies on the Red Sea should be correlated
to studies on the Mediterranean Sea, Appropriate measures,
to safeguard the marine environment, should be taken
when plahning for industrialization of urbanization through
local or regional legislationland ‘through mpeasures for

surveillance and abatment.

The programme f£or Pollution Research and Monitoring
forwards two plans of action: a long term plan and a

short term plan.



The Short Term Plan:
.Phis plan consists of:

- Baseline studies for continuous monitoring of oil
in sea water,

- Effects of oil on marine organisms and their ecosystems.

‘The Long Term.Plan:

This plan aims at monitoring_of poliutahts'ahd
‘evqluating their effects on the marine organfsﬁs aﬁa.
theif ecosystems;“. | o
Im;ieméntatiqq_ of such'programmelﬁou}dureguire the
establishment of a.network of stations'fo;-research and
monitoring and the convening of seminérs énd wqushoés of
scientific experts to elaborate the necessary detailed

document and the operational plants.

With a- view to assist the developing countries in
order to cbmbat‘massive pollution by 0il in cases of
emergénéy, as well as to respond to request of the countries
which.are almost exclusively buyers of equipment and products,
the develop countries should be prepared an objective and
comprehensive list‘dfﬂpollutioﬁ control materials available
on the market, reéardleés‘bf its country of origin. This
list is aimed at helping Authorities ih the countries to
obtain a better picture of what is oOffered by manufacturers

of equipment and products from various countries. This



document. is a useful tool in the preparation of contingency:
plans and in cases of emergencies. Whenever aséistancé is
requested it will help the requestigq party to -make its
request clear and precise in‘indicatinglthe‘type‘of equipment
and prdducﬁs‘ngeded. This document is conceived aé a'éupple-
mentary source of information to the "Guide for combating
Accidental Marine Pollution",which is also reduiarlv updated
and published by the international centers. The Guidé.giﬁes
basic informétion fof.decision ﬁakinq (eiﬁher at the‘staqe _
of contingency planning or iﬁ caseé of eme;gencx)and the
catalogue provides information on equipment aﬁd cheﬁical
produéts speciallv desiqhed for acecidental 611 pollutioh
control and combating, that is, specifically developed
equipment and purposely formﬁlated chemicals. ‘Any user of
this cataloque need some additional information, manufacturers

and distributers should be provide it.

As the problem of dealing successfully with oil spills -
at sea is not onlv a matter of #echniques.but even more a
matter of putting available techniques inteo action at the

right time, in the right place and in the right wav.

Dealing with oil spillages at sea, especially maijor
spills, calls for an integrated system comprising the

following characteristics:

}1- Appropriate equipment for combating 03l spills at sea

of different kinds and sizes.



2~ Suxfable means of transport for application on the

spot supportlnq activities.

3~ Trained personnel that know when. where.and how to
choose and use the best method available and abcgptable

in each: special case.

4- An organization and routine permitting swift and

adequate action.
5- Designation of respohsibilities by co-operating parties.

6~ Mean for following up scientific and practical progress

in the field,
7~ Preparations for international co-operation.

Methods of polluftion treatment which are_recommended
in the international publications can not be claimed to
be appllcable in all countries and in all situations. The
guantity of oil anOIVed in a pollutlon incident is very
important in deciding what remedlal»measures_should be
under taken; Methods which are relevant for spills of
thdusands'of tons of oil, could be completelj inappropri&te.
1for deélinq wiﬁh a ton or two of oil. and yice versa. In
some instances, national, state and loecal laws may prohibié'
or restrict the use of one or more of the aﬂtieoojlution
measures suqqested.‘pgsgi;gggggzgggipg, fishing, recreation

and other interssts also have to be considered before



decidinq:on-the.moét‘aéprééfiate doﬁféé:of actioh for
dealing with a partiéular_oil spili;. B o
. : Pa//tifiaﬂ |
‘There. are three oil combating centers in Egypt, one in
Alexandria and two in the Bulf of Suez:,Their financial
resources are coming from the Ministry of Petroleum. Also
the Ministry of Peéréleum decided to creéterah'oil combating

centre in Hurghada (Red sea), and gave the following immediate
objectives to the all centers.
- To- strengthen the capabhilities of them and. to facilitate
co-operation among them in ordexr to combat massive
pollution by oil, especially in cases of emergency in
which there is danger to the marine environment.
~ To assist the o0il companies and the tankers passing
through Egyptain territorial waters in the Red Sea and’
Mediterranean Sea. which so request, ih_Strengtheh'of

their own capabilities to combat 0il pollution.-

There are a number of basic capabilities which need
" to be established in order to apply an effective oil
pollution control programme. The most important are the

" measurment and laboratory‘capabilities._Tﬁese,include
laboratory analvées and field surveillance and monitoring
required to identifv the type, extent and location of the

problem, and the implementation of any control measures.



There is a pressing need to upgrade laboratory facilities
with adequate instruments for sampling and analysis.
Furthermore, laboratory personnel need to be upgraded

by conducting short or long training courses.
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