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1,1,1-trichloro-2,2-bis(4-chlorophenyl)ethane.
Europe Community.
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(U.S)) Environmental Protection Agency.
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Egyptian Standards.

European Union.

Food and Agricultural Organization.
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Gas Liquid Chromatography / Mass Spectrometry.
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Concentration of adsorbed chemical.
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Median lethal dose. The chemical dose needed to kill 50% of a group
of test animals of one species under specific conditions.
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be detected but not necessarily quantified, under the stated conditions of
the test and was eval uated as the signal-to-noise ratios of 3:1.

MAVs  Maximum Acceptable Values.

MPL Maximum Permissible Limits.

MRL Maximum Residue Limit.

NAE National Academy of Engineering.

NAS National Academy of Science.

ND Not Detectable. Below the method detection limit.

OCPs Organochlorine Pesticides.
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PAHs Polycyclic Aromatic Hydrocarbons.

PCBs Polychlorinated biphenyls.
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ppb Parts per billion (10°°; American system).

ppm Parts per million (10°°).

PR Pesticide residue.

RSD Percent Relative Standard Deviation (SD/mean x 100).

SFR Swedish Food Regulation.

TEL The Canadian sediment criteria guidelines threshold effect level. The

concentration below which adverse effects are expected to occur rarely.
UNEP United Nation Environment Programme.
WHO World Health Organization.



SUMMARY

SUMMARY

Egypt is a typical third world country as well asify mainly an agricultural
economy. It has relied heavily on pesticides tdtfigests harmful, mainly, to cotton,
maize, corn, sugarcane and rice as well as mafereiit varieties of vegetable and fruit
crops.

It is well recognized that the industrial activetiever a long period of time have
enhanced the levels of pollutants in the environmé&s a result of the modern
agricultural practices, River Nile receives munatjpndustrial and agricultural wastes
along its course.

In Egypt, the continuing discharge of many indastwastes as well as
agrochemical in water streams might increase thel lef pesticides, PCBs, petroleum
hydrocarbon and heavy metals in River Nile and sqbently in surface and ground
water. In Egypt there are no regular monitoring goaonmes concerning the
identification and determination of different pd#nts in the environment, although
Egypt is the largest pesticide market in Arabianntoes and the fourth largest importer
of pesticides among developing countries.

Scope and Objective of Study:

The objectives of this study are to evaluate theelge of various chemical
pollutants such as highly toxic heavy metals, oogaiorine and organophosphorus
pesticides, polychlorinated biphenyls, polycyclimraatic hydrocarbons and aliphatic
hydrocarbons in aquatic environment (sediment, wated fish) at EI Menofiya
governorate, Egypt. Samples were taken from Ele®aess El-Bagoria, Bahr Shebin
canals, in addition to three drainage canal siteSnibaby, EI-Menofi and Miet-Rabiha
drain.

The obtained results could summarize in the following points:
1. Pesticideresidues
A. Organochlorine pesticides
A.l. Organochlorine pesticideresiduesin water
e« The highest mean amounts of R-HCH, heptachlor é€godnd endrin were
1.668, 2.098 and 4.66 nd,lrespectively in water samples from El-Sarsawia

canal.
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SUMMARY

« The highest average amounts of aldrin and endosuléae 2.149 and 5.746 ng |
! respectively, which were found in EI-Embaby drain

« The highest average amountyeHCH (1.815 ng 1), heptachlor (1.232 ng'),
dieldrin (1.199 ngt) andy-chlordane (1.569 ng') were found in water sample
taken from EI-Menofi drain, EI-Embaby drain, BahheBin canal and Miet
Rabiha drain, respectively.

* The highest average amount of DDT and its metadsofitp'-DDE (15.106 ng |
Y, p,p'-DDD (8.150 ng1) were found in El-Menofi drain and p,p'-DDT (0.894
ng ') was found in Miet Rabiha drain, respectivelyniater sample.

« The data showed that the concentration of pestcrésidue in the analysed
samples followed the following descending order-ppE > p,p'-DDD >
endosulfan > endrin > heptachlor epoxide > aldrip-HCH > 3-HCH >vy-
chlordane > heptachlor > p,p'-DDT.

A.2. Organochlorine pesticideresiduesin sediment

« The highest average concentration 0HCH (21.234 ng ¢) was found in
sediment sample of El-Bagoria canal. The highestage residue level of [3-
HCH (7.815 ng @) was found in EI-Embaby drain. In addition, theytest
amount ofy-HCH (57.471 ng g in El Menofi drain),5-HCH (27.08 ng g in
Miet-Rabiha drain), heptachlor (16.56 ng in El-Menofi drain), heptachlor
epoxide (66.010 ngyin Miet-Rabiha drain) and endosulfan (32.942 Hyimy
El-Menofi drain) were detected in sediment samples.

« DDT and its metabolites p,p'-DDD, p,p'-DDE, (DT (mean concentrations
29.79, 32.506 and 11.067 ng,gespectively, in EI-Menofi drain) were detect at
high levels in sediment sample. Metabolic transtion of DDT under
oxidative conditions leads to p,p'-DDE, whereasanrahaerobic conditions p,p'-
DDD is formed.

 The data showed that sediment samples had higimeectrations of pesticide
residues than water and fish samples.

A.3. Organochlorine pesticideresiduesin fish

 The p,p-DDE residues were the most abundant resido fish, and were

detected in most samples at relatively higher coinaBon compared to other

residues.
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The highest average concentration of p,p'-DDE wasd in fish samples from
El-Bagoria canal (5.957 ng'y

a-HCH residues were only found in fish samples fiekEarsawia canal and El-
Embaby drain at the average concentration of 0.88@ 2.404 ng §
respectively.

The highest average concentration of heptachl@8(2g g) and heptachlor
epoxide (4.541 ngH were found in fish samples collected from Mietbka
drain. While the highest average concentrationldrira (1.122 ng ), dieldrin
(2.123 ng @) and y-chlordane (1.650 ng™ were found in fish samples
collected from El-Bagoria canal. In addition, thighest mean concentration of
endrin (1.75 ng ¢) and endosulfan (3.836 ng'gwere found in fish samples
collected from El-Embaby drain.

The data showed that the mean values of DDT, diretdrdy-HCH found in this
study were therefore below the Philippines maxinpgmmissible limits set for
surface water and below the limit set by EU fonkimg water.

The residue levels of organochlorine pesticidesalinanalyzed fish in this
investigation are considerably lower than the tolee levels set by the National
Academy of Sciences and National Academy of EnginggNAS-NAE, 1972)
and WHO maximum acceptable limits (WHO, 1996).

B. Organophosphorus pesticides

B.1. Organophosphorus pesticide residuesin water

In all water sample analyzed only chlorpyrifos-nyetand prothiphos were

detected in only one water samples collected friiarEbaby drain.

B.2. Organophosphorus pesticide residuesin sediment

Compound identified included profenophos, prothghahlorpyrifos and
diazinon.

Profenophos were detected at the level of 63.3@ n@iry weight basis) in one
sediment sample collected from EI-Menofi drain atndhe level of 13.43 ng g
Y(dry weight basis) in one sediment sample collefriaul Miet-Rabiha drain.
Chlorpyrifos, prothiphos and diazinon were foumtiyan one sediment samples
collected from Bahr Shebin canal at the levels &78, 36.84 and 7.80 ng g

Y(dry weight basis), respectively.
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B.3. Organophosphorus pesticide residuesin fish

Chloropyrifos, cadusafos, diazinon, prothiphos amalathion were detected in
fish tissues samples.

Chlorpyrifos was detected in samples collectechfiel-Sarsawia canal, and El-
Embaby, EI-Menofi and Miet-Rabiha drain.

The highest amount of chlorpyrifos (9.38 ri§fgesh weight basis) was detected
in EI-Embaby drain.

Prothiphos were found in tissues collected fronrS&itsawia canal and Miet-
Rabiha drain at mean concentration of 4.91 and 655", respectively.

Diazinon was only found in one fish sample thdleobed from EI-Menofi drain
at the level of 9.23 ng'g

Malathion was detected in samples from EI-Embabg BkMenofi drain at

average concentration of 8.31 and 1.47 hgrgspectively.

3. Polychlorinated Biphenylsresidues

A. Polychlorinated Biphenylsresiduesin water

The data showed that most of PCB congeners weeztdétin water samples,
except for PCB congeners no 192 and 194.

The highest concentration of total PCBs in wammgles was 67.89 ng'i.
which was found in Bahr Shebin canal.

Among the congeners, PCB no 44 and 152 represdhtednost abundant
congeners in water samples.

The congener patterns are dominated by tetra-apemd hexachlorobiphenyl,
including the highly persistent and hydrophobic.152

The levels of PCBs in water samples are considierdze high and exceed the

permissible levels for drinking water recommendgdERA.

B. Polychlorinated Biphenylsresiduesin sediment

The data showed that, most of PCB congeners wetectdd in sediment
samples.

The highest concentration of total PCBs in sedinsamiples was 108.118 ng g
dry weight basis, which was found in EI-Embaby drai

Among the congeners, PCB no 44 and 152 represdhtednost abundant

congeners in sediment samples.
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The data showed that the residue levels of PCBsediment followed in the
order, EI-Embaby drain > Meit-Rabiha drain > El<zavia canal > Bahr Shebin

canal > El-Bagoria canal > EI-Menofi drain.

C. Polychlorinated Biphenylsresiduesin fish

The data showed that the concentration levels @il 8CB congeners in fish
samples ranged from 11.036 to 69.367 fgrgsh weight at Bahr Shebin canal
and El-Bagoria canal, respectively.

Also, the result illustrated that the most abundB@Bs congeners in fish
samples was PCB congener no 70 which representéd&25, 37.5, 50, 50 and
25% in sample collected from El-Sarsawia canalB&gjoria canal, Bahr Shebin
canal, EI-Embaby drain, EI-Menofi drain and Mietdite drain, respectively.
The residue levels of PCBs in all analyzed fishtlms investigation are
considerably lower than the tolerance levels setNational Academy of
Sciences and National Academy of Engineering (NAE=N1972), FDA, and
Egyptian standard.

4. Petroleum Hydrocarbon

4.1. Polycyclic aromatic hydrocarbon

A. Polycyclic aromatic hydrocarbon in water

The total concentrations of 13 PAH in water sampdesjed from 226.9 ng'lat
El-Sarsawia canal to 1492.2 ng at El-Menofi drain.

The highest concentration of total PAHs was obskateEl-Menofi drain which
obviously related to combustion of fossil materfallowed by atmospheric
fallout, sewage outfalls and industrial and agtioal waste water discharge,
which were observed during the sampling.

Naphthalene was found only in water samples cateétom El-Sarsawia canal
and El-Embaby drain with an average concentratibi©2 and 22.7 ng/L,
respectively.

The highest mean levels of acenaphthene (96.6 ngignaphthylene (117.4
ng/L), fluorene (100.15 ng/L), anthracene (69.66_h@nd pyrene (71.3 ng/L)
were recorded in El-Menofi drain. While the highaserage concentrations of
phenanthrene (100 ng/L), fluoranthene (50.86 ng#lrysene (27.5 ng/L),
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SUMMARY

dibenzo[a,h]anthracene (15.6 ng/L) and benzo[géryllene (11.04 ng/L) were
recorded in water samples collected from EI-Emizayn.

Benzo[a]pyrene was detected in most samples frdnoedtion sites and its
mean concentration ranged from 2.88 to 16.96 hgThe highest concentration
was found in EI-Embaby drain. Meanwhile, the detdctoncentration was
below the permissible limits (700 ng'Laccording to Egyptian guidelines.

The highest mean concentration of benzo[b]fluoran¢h(29.63 ng/L) was found
in water samples collected from Bahr Shebin canal.

In terms of individual PAH composition in surfaceater, the sample were
dominated by three-ring PAHS.

In general the residue levels of PAHs in water dampollected from 6 sites
tend to be in the order: EI-Menofi drain > EI-Embaiyain > Miet-Rabiha drain

> Bahr Shebin canal > El-Bagoria canal > El-Saraasanal.

B. Polycyclic aromatic hydrocarbon in sediment

The total concentration of 13 PAH in sediment rahffem 1197.79 ng §dry
weight at Bahr Shebin canal to 2701.55 Hglgy weight at EI-Embaby drain.

The highest mean concentrations of acenaphthen#33i '), acenaphthylene
(32.18 ng &), phenanthrene (139.5 nif)ganthracene (127.5 ng' pyrene (89
ng g%), chrysene (87.60 ng™y and benzo[b]fluoranthene (78.76 ng)gvere
present in sediment samples collected from El-Emloiadin.

The highest average concentrations of naphthalehed ¢'), fluorene (66 ngg

) and dibenzo[a,b]anthracene (229 nd) gvere found in sediment samples
collected from El-Menofi drain.

The highest mean concentrations of fluoranthenel.6l3ng ¢) and
benzo[a]pyrene (95.80 ng'pwere recorded in sediment samples collected from
El-Sarsawia canal.

Benzo[g,h,i]perylene was recorded the highest aeetavel (119.6 ng Y in

sediment samples of Miet-Rabiha drain.

C. Polycyclic aromatic hydrocarbon in fish

The total concentrations of PAH in fish samplesthie same location were
determined at 371.68 ng'wet weight in El-Sarsawia canal to 2019.25 gt

weight in Bahr Shebin canal with differences betwieeation site.
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The concentration of PAHs detected in fish samplese higher than those
detected in water samples from the same samplogditm site.

The highest concentration of total PAHs was obskrae Bahr Shebin canal
which is surrounded by densely populated and urbiga with an intense
industrial and agricultural activity.

The highest mean concentrations of acenaphthen@7(1fy ¢'), anthracene
(23.51 ng @), fluoranthene (173.2 ngy pyrene (114.18 ng™¥, chrysene
(19.57 ng @) and benzo[a]pyrene (16.60 ni)gwere present in fish samples
collected from Bahr Shebin canal. While the highestrage concentrations of
naphthalene (7.35 ng'yy acenaphthylene (31.58 ng)gand phenanthrene (49.50
ng g*) were found in fish samples collected from El-Mémivain.

The highest mean concentrations of benzo[b]flutveme (32.88 ng b and
dibenzo[a,blanthracene (72.27 ng) gvere recorded in fish samples collected
from Miet-Rabiha drain.

The highest mean concentration of fluorene (8.13jfAgwas recorded in El-
Sarsawia canal.

Benzolg,h,i]perylene was only found in one fish pncollected from Bahr
Shebin canal at concentration of 9.10 Agagt weight.

The data showed that the residue levels of PAHslinsamples collected from 6
sites tend to be in the order: Bahr Shebin caral-Menofi drain > EI-Embaby
drain > Miet-Rabiha drain > El-Bagoria canal > Er§awia canal.

Similar to sediments PAH in the fish were mostlymioated by the high
molecular weight PAHSs (4-6-rings).

The data showed that in water, sediment and fishpkss the simultaneous
occurrence of isomer ratios phenanthrene / antheaeel0 and fluoranthene /
pyrene >1, in all studied location except in fisimple collected from El-Bagoria
canal and in water sample collected from El-Meméin, which indicates that
the polycyclic aromatic hydrocarbon are of pyrayitombustion) origin at most

stations.
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4.2. Aliphatic hydrocarbon

A. Aliphatic hydrocarbon in water

The total concentration of the fourteen aliphatydrocarbons in water samples
ranged from 804.9 ng/L at El-Bagoria canal to 1841ng/L at Meit-Rabiha

drain.

The highest levels of aliphatic hydrocarbons werentl at Miet-Rabiha drain

due to direct spillage of industrial, agricultu@hd domestic wastes into the

drain.

B. Aliphatic hydrocarbon in sediment

The total concentration of 14 aliphatic hydrocaonsediment samples ranged
from 1227.9 ng ¢ dry weight at El-Sarsawia canal to 2860.70 Hglgy weight

at EI-Embaby drain.

The residue levels of aliphatic hydrocarbon alsaieda between different
location sites with highest concentration valuesamples collected from the
drainage canals, while the drainage canals have é&g@osed to much industrial

and sewage pollution.

C. Aliphatic hydrocarbon in fish

The total concentrations of aliphatic hydrocarbondish samples in the same
location were ranged from 1051.20 ngw@t weight in El-Bagoria canal to
1975.72 ng g wet weight in Miet-Rabiha drain with differenceetiveen
location sites.

The highest concentration of total aliphatic hydirbon was observed at Miet-
Rabiha drain which obviously related to sewage adistfand industrial and

agricultural waste water discharge, which were oleseduring the sampling.

5. Heavy metal

A. Heavy metal in water.

According to the data, iron has the highest comaéinoh, followed by lead, zinc,
cadmium and copper.

The mean concentration of iron ranged from 52.132ug water samples

collected from Bahr Shebin canal to 152.26 pg/ivater samples collected from
El-Bagoria canal.

The mean lead concentration ranged from 8.678 t®481 ug/L, in water

samples collected from El-Sarsawia canal and El&bylrain, respectively.
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The copper and cadmium mean concentrations ramged .67 and 0.500 to
4.908 and 5.650 pg/L, respectively, in water sagptdlected from Bahr-Shebin
canal and EI-Embaby drain, respectively.

The highest mean concentration of zinc (7.086 pg@d3 found in water samples
collected from EI-Embaby drain, while the lowestameconcentration (2.678
ng/L) was found in water samples collected fronBRgoria canal.

The water samples from all location sites are petilby lead according to EPA.
Iron and copper values are within the allowableitBmaccording to WHO,
(1993), US-EPA, (2001) and Egyptian chemical steshdd 994).

Water samples collected from El-Embaby drain issatered as polluted water

by cadmium according to WHO and EU.

B. Heavy metal in sediment.

Iron was the dominant metal measured in the sedis@mples from the entire
sampling location site and cadmium presented tivedolevels.

The mean concentration of iron ranged from 4554965 pg/g, in sediment
samples collected from EI-Embaby and EI-Menofi dragspectively.

The average concentration of lead ranged from 1#16.42 pg/g in sediment
collected from El-Bagoria canal and Miet Rabihamreespectively.

Copper mean concentration varied from 14.48 to8A@/g in sediment samples
collected from El-Bagoria canal to EI-Menofi drarespectively, while the mean
concentration of cadmium ranged from 0.830 to 168@ in sediment samples
collected from El-Bagoria canal and El-Sarsawiaatamespectively.

In addition, the average concentration of zincadisient samples collected from
all the sampling location varied from 2.092 to 19|8g/g at Bahr Shebin canal
and EI-Embaby drain, respectively.

In the present investigation, the high concentratiof metals were found in
sediment samples collected from the drainage camal, is referred to some
waste effluents discharge from human activitiesicajural run-off and from the
atmospheric input.

The mean concentrations of Cd, Cu, Pb and Zn inmsed samples in this study
are less than the probable effect concentratioosrded byMacDonald et al.,
2000.
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C. Heavy metal in fish.

Iron concentration was highest in fish samples yareal in this study. Mean

metal content in the fish samples in all locatidgessfollowed the profile: iron >

zinc > lead > copper > cadmium.

The highest mean concentration of lead (1.864 pgpper (1.495 pg/g) and
cadmium (1.840 pg/g) were found in fish sampledectdd from EI-Embaby

drain. While the highest mean concentration of i(@08.26 pg/g) and zinc
(24.35 pg/g) were present in fish samples collefrtmd Miet-Rabiha drain.

Also, the highest concentrations of the metals wWeund in fish samples that
collected from the drainage canal.

Lead and cadmium were found in higher concentratian those recommended
for fish; other heavy metals were almost found et toncentration to those

recommended by FAO.
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