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Organo-chlorine insecticides and polychlorinated biph-
enyls (PCBs) are know to maintain their stability in
the aquatic environment for long periods (Higgins and
Burns 1975).

The presence of trace quantities of organo-chlorine

and PCBs in natural waters may generate concern in
regard to public health. DDT, DDE and PCBs were rep-
orted to induce the formation of hepatic enzymes in birds
and mammals (Risebrough et al 1968, Wurster 1969, Holden
1972).

Permissible limits for p,p-DDT, lindane and endrin in
water supplies are 1, 3 and 0.2 ug/L respectively (Train,
1979, WHO 1982). Standards for PCBs in drinking water
supplies have not been established. However, a level of
0.001 pg/L was suggested for fresh water supplies (Train
1979).

Direct application of insecticides, leaching from treated
agricultural lands and discharge of wastewaters present
the major sources of water pollution by such organics
(Faust and Aly 1964). In Egypt, organo-chlorine pesti-
cides are still used for economic reasons. Meanwhile,
wastewaters after primary treatment are frequently
discharged into the river. Consequently, the present
study aims to identify and measure the concentration

of organo-chlorine insecticides and PCBs liable to reach
River Nile in the Delta region where intensive agricu-
ltural and industrial activities are going on.

MATERIAL AND METHODS

Water samples were collected from River Nile at five
sites namely, Cairo, Al-Mansora, Demiatt, Kafr Al-Ziat
and Rosetta (Fig 1). Grab samples were collected across
the river at the given sites, during March, May and Sep-
tember 1982. Samples were collected, once per month, in
2-litre glass bottles previously cleaned by 15% methylene
chloride in n-hexane (v;v). The combined extracts were
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Fig 1. Schematic map showing sampling sites

passed through a column of anhydrous sodium sulphate.
The dried extracts were concentrated to 5 mL using a
kuderna-Danish (K.D) evaporator. Fur ther concentration
of the extracts to 2 mL was achieved by using a micro
synder-reflux column fitted to the K.D. tube in a hot
water bath.  Clean-up and separation of PCBs from org-
ano-chlorine insecticides were followed according to
the Environmental Protection Agency (EPA) methods
(1974) . Chemical names of the tested compounds are to
be found in Analytical Reference Standards (Watts 1981).

Gas liquid chromatography (GLC) was applied for the
identification and measurment of the insect%cides and
PCBs. A Varian 3700 GLC, equipped with Nib” electron
capture detector, and a glass column (4mm I.D. and 2
meter length) was used. The column was packed with

4% SE 30+6% QF on 80/100 Chromosorb W. The column,
injector and detector temperatures were 200 o-C,250 oc
and 300 OC, respectively. Nitrogen was used as a carr-
ier gas at a flow rate of 40 mL/min. Minimum detection
limit for BHC, lindane and PCBs was 0.1 ug/L, that for
chlordane, endrin, dielrin was 0.15 ng/L and for DDT
and its metabolites was 0.2 ng/L.
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Table 1. Organo-chlorine and PCBs residues in River
water (ng/L), March 1982.

Sampling Site

Compound
Cairo Kafr-al Rosetta Demiatt Al-
Ziat Mansora
BHC 0.5 0.6 0.1 1.6 0.1
Lindane 0.1 13.4 1.5 4.2 3.8
Endrin 5.9 16.5 4.2 10.8 13.8
p,P-DDE 5.8 10.8 0.2 5.8 7.2
p,B-DDD 2.8 23,2 16.8 11.2 28.7
p,p-DDT 0.1 24,2 11.6 11.5 11.5
DDT* 8.6 58.4 28.4 28.5 47 .4
Total O.C** 15.0 88.7 34.1 34,1 65.0
PCBs 19.3 59.3 5.6 8.5 15.6
* DDT = Sum of (p,p-DDT, p,p-DDE + p,p-DDT).
*¥* Total 0.C. = Total concentration of organo-chlorine

residues.
RESULTS AND DISCUSSION

Residues of BHC, lindane, endrin, p,p-DDT, p,pP-DDE and
p,P-DDD were identified in all river water samples stud-
ied. Results given in Tables 1 to 3 present the concent-
ration levels of organo-chlorine insecticides and PCBs
found in water during March, May and September, 1982,
respectively. Chlordane, o,pPp-DDT and aldrin were not
detected. That may be attributed to the limited use

of these chemicals and to their less persistence comp-
ared with the other organo-chlorine insecticides (Higg-
ins and Burns 1975). In general, residue levels of the
studied compounds in the river samples followed the
order: DDT) Endrin )lindane Y BHC. According to Edwards
(1978) persistence of organo-chlorine insecticides foll-
owed the order: DDT ) dieldrin jlindane )chlordane )hep-
tachlor Yaldrin.

Available results revealed slight variations, at a given
sampling site, in residue levels of the organo-chlorine
insecticides and PCBs during the period of investigation.
However, considerable variations in their concentration
in water do exist according to the sampling sites.
Results given in Table 4 present the general trends for
the distribution of studied compounds in the River Nile
Water. Highest concentrations of BHC, lindane, endrin,
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Table 2. Organo-chlorine and PCBs residues in River
Nile water (ng/L), May 1982.

Sampling Site

Compound
Cairo Kafr-al Rosetta Demiatt Al-Man-
Ziat sora

BHC 2.8 15.4 0.1 1.2 0.1
Lindane 0.4 18.9 1.8 4.4 8.5
Endrin 5.8 18.9 8.8 15.4 9.4
p,P~-DDE 5.4 13.4 0.6 7.3 7.9
p,B~-DDD 3.0 22,6 18.4 7.4 27.7
p,P-DDT 1.5 22.8 14.4 10.6 11.0

pDT 9.9 58.8 33.4 25.3  46.6
Total O.C** 18.9 112.0 44.0 46.3 46.5
PCBs 20.7 40.6 7.8 9.3 14.5

* DDT = Sum of (p,p-DDT + p,p~DDE + p,P-DDD).
** Total 0.C. = Total concentration of organo-chlorine

residues.

p,P-DDT and its metabolites, and PCBs were found in the
river water at Kafr Al-Ziat. At that location a refin-
ary and pesticide-packing firms discharge their waste-
waters into the river. At Rosetta, which is down stream
with respect to Kafr Al-Ziat, the residue levels of the
studied compounds were considerably decreased. Evapoura-
tion, adsorption on suspended clays and uptake by aquatic
organisms may contribute to the observed decline in res-
idue levels. However, the concentration of the isolated
organo-chlorine and PCBs compounds at Rosetta were still
much higher compared with that found in the river at
Cairo (Table 4). At Al-Mansora, the concentration of
organo-chlorine insecticides was considerably higher com-
pared with that at Cairo. Al-Mansora represents one of
the most productive agricultural areas in the Nile Delta.
The observed increase in residue levels at that location
reflects the extensive use and leaching of insecticides.
However, residues of PCBs in the river water at Cairo
exceeded that found at Al-Mansora. At Demiatt, down str-
eam with respect to Al-Mansora (Fig 1), the concentration
of endrin, p,p-DDT and p,P-DDE nearly maintained the same
levels observed at Al-Mansora. However, lindane, p,p-DDD
and PCBs showed considerable decline in their concentration
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Table 3. Organo-chlorine and PCBs residues in River
Nile (ng/L), September

Sampling Site

Compound
Cairo Kafr Al- Rosetta Demiatt Al-
Ziat Mansora
BHC 1.8 10.0 0.1 1.5 0.1
Lindane 0.1 17.0 1.2 4.6 10.6
Endrin 3.8 13.7 5.2 14.8 9.3
p,D-DDE 2.0 10.8 0.4 12.6 6.6
p, p-DDD 2.3 18.4 17.6 6.8 28.2
p,pP-DDT 1.2 20.3 13.0 11.0 9.2
DDT* 5.5 49.5 31.0 30.4 44.0
Total o.c** 1l.1 90.2 37.4 51.3 63.9
PCBs 18.0 44.8 6.9 8.9 14.0

* DDT = Sum of (p,p-DDT + p,p-DDE + p,p-DDD)}.

*¥* Total 0.C. = Total organo-chlorine residues.

at Demiatt (Table 4). As a general trend, residue levels
of the organo-chlorine insecticides followed in the order:
Kafr Al-Ziat ) Al-Mansora jDemiatt) Rosetta} Cairo. 1In
case of PCBs, the concentration levels tends to be: Kafr
Al-ziat )Cairo )Al-Mansora ) Demiatt )Rosetta. Results

obtained also showed that percentage of p,p-DDT tends to
increase in agricultural areas indicating recent pollu-

tion whereas the ratio of PCBs / DDT tends to increase
in industrial and urban regions (Table 4).

Worth to be mentioned that residue levels of the studied
compounds are still low compared with the permissible
levels for drinking waters (Train 1979, WHO 1982).
Meanwhile, the concentration of organo-chlorine insect-
icides in River Nile water is within the range reported
for Rivers Avon and Frome (Kpekata 1975) and for Nor-
thern Missisipi water (Rihan et al 1978). However, Gre-
ichus et al (1978 a,b) reported much lower values for
p,P-DDT and PCBs in several African lakes. Concentration
of PCBs in River Nile ig considerably lower than that
reported for other rivers (Weith and lee 1971, Kpekata
1975, Nadeau and Davis 1976, Billings et al 1978).

Residue levels of the studied organo-chlorine and PCBs
in the river water may affect aquatic life and / or lead
to their accumulation into the food chain (Train 1979).

130



(qaa-d‘d + maa-d‘d + zaa-d‘d) 3o ums = 1ad

£" €0 z 0 6°0 A4 1da /sgod
%6¢ %€l $Ch $1v $TT 1ad
/1aq-d‘ds
6°8 €°6-G°8 L PTO9°ST-0"¥T 8°9 8°L-9°¢ 2°8% £°69-9°0% €°6T L°02-0°8T sg0d
1°82 0° 9% 6°0¢ T°vS 0°8 Iaa-g‘d
0°TT 9°TT-0°0T 9°0T G T1-2°6 0°€T #°"%¥1-9°11T v°2C Z2°vT-€°0¢ 6°0 S°1I-1°0 1qa-g‘d
G°8 C°T1-8"9 T"8T L"8C—-L"LZ 9° LT ¥B8T=8"9T 0°0¢C 2°€C-¥"8T Lz 0*¢g=-¢c°¢ gaag-d‘d
98 9°C1-9°9 C°L 6°L-9°9 €0 9°0-¢°0 L°TT $°€1-8°0T /A% 8"g-0°¢ aaa-d‘d
0°0T #°GT~-8°0T 6°0T 8°€T-€°6 0°9 8°8~-C° V% 7°9T 6°8T-L €T T°9 6°G-8°¢ uTIpud
¥'v 9°%=-2°% 9°L 9°0T-87°¢ S 1 8°T-2°1 S°9T 6°8I-%"ET T°0 ¥*0-T°0 QuUBpPUTT
0°T 9°1-T°0 T°0 T°0 T°0 T°0 0°2T ¥%°S1-°0T LT 8°2-G°0 oud
UesnW obueyg ueoy oburvry uesy sbury Uespn obhuey UeS| abury
punodwuo)
J3eTwag BIOSUBH-TY 31319509 1eTZ-TV Ieyd oxted

*286T Ioqusidog pur AeW ‘ySIeR

putanp ‘(7/bu) STTIN I9ATY UT SONPISSI SgDd PUR SUTIOTYD-0urHIO JO UOTINGTIISTA *§ STJRL

131



Available results stress the need for adequate control
and management of pesticide use and wastewater discharge
into the aquatic environment.

REFERENCES

Billings WN, Bidleman TF, Vernberg WB (1978) Movement
of PCBs from a contaminated reservoir into a drinking
water supply. Bull. Environ. Contam. Toxicol. 19:
215-222,

Clark JW, viessman W J., Hammer MJ (1977) Water supply
and pollution control. IEP-Dun. Donnelley Harper and
Row, New York.

Edwards, CA (1978) Insecticide residues in soils.Res.Rev.
13,83-86.

Environantal Protection Agency, EPA (1974) Pesticide res-
idue analysis in water. Method No. 430/1-74-012.

Faust SD, Aly OM (1964) Water pollution by organic pest-
icides. J.Am. Water Work, Assoc. 56:267-279.

Greichus YA, Greichus A,Ammann BD, Hopcraft J (1978a)
Insecticides, polychlorinated biphenyls and metals in
African lake ecosytems II. Lake Mcllwaine, Rhodesia.
Bull. Environ Contam. Toxicol 19:444-453,

Greichus YA, Greichus A,Ammann BD, Hopcraft J (1978b)
Insecticides, polychlorinated biphenyls and metals in
African lake ecosystems., III, Lake Nakuru, Kenya. Bull.
Environ. Contam. Toxicol. 19:454-461,

Higgins I Y, Burns RG (1975) The chemistry and microbi-
ology of pollution. Academic.Press,

Holden AV (1972) Monitoring organochlorine contamination
of the marine environment by analysis of residue in
seals. In:Marine pollution and sea life, ed Ruivo M.
(FAO) Fishing News Book, England.

Kpekata AE(1975). Polychlorinated Biphenyls (PCBs) in the
Rivers Avon and Frome. Bull. Environ. Contam. Toxicol.
14:687-691.

Nadeau RJ, Davis RA (1976). Polychlorinated biphenyls in
the Hudson River (Hudson Falls-Front. Edwards New
York State). Bull. Environ. Contam. Toxicol. 16,436-444

Rihan T.E, Mustafa HE., Caldwell. G.Jr(1978) Chlorinated
pesticides and heavy metals in streams and lakes of
Northern Mississippi water. Bull. Environ.Contam. Toxico
19:568-572.

Risebrough RW, Rieche P,Herman SG, Peakall DB, kirven MN
(1968) polychlorinated biphenyls in the global ecosystem
Nature 220:1098-1102,

Train RE (1979) Quality criteria for water. Castle House
Publications Ltd, Great Britain.

Weith GD, Lee GF (1971) Chorobiphenyls (PCBs) in the Mil-
waukee River Water Res. 5:1107-1115.

World Health Organization, WHO (1982) Guidelines for drink-
ing water quality. Vol. I. Recommendations.

132



Wurster CF (1969) Chlorinated hydrocarbon insecticides
and avian reproduction. IN: Chemical fallout. ed
Miller MW and Berg, Spring field.

Received February 2, 1984; accepted April 4, 1984

133



