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ABSTRACT 

Disposal of sanitary and lndustrial wastes lnto marine water 
may represent a health hazard especially in recreational areas. 
Periodic monitoring of the sanitary status of such areas is 
essential. The present study was aimed at evaluating, for the 
first time, six beaches along Port-Said coast uSlng the two 
common indicators of fecal pollution, fecal collform and fecal 
streptococcal counts. Both organisms were found in all samples 
tested. However, the counts of fecal streptOCOCCi were generally 
higher. Although bacterlal counts were not indicating a high 
level of fecal pollutlon 1n the area. the studied beaches were 
divided lnto three different categories. The f1shlng club, 
Marhaba and Saleh Seleem showed the highest counts, Port Foad 
moderate and Ashtoom EI-Gameel and EI-Oeeba the least counts. 

INTRODUCTION 

During recent years, the disposal of sanitary and lndustrial wastes lnto 
marine and fresh water has represented a common sanltary problem ln many 
countries since it is the easiest and most economlC method (W. H.D., 19771. 
Recreational water quality plays an important role in the maintenance of publlc 
health (Korrison, 1984). Health hatards associated with dlrect contact wlth 
water include diseases transmitted by potentially pathogenic and pathogenic 
microorganisms. Among diseases related to swimming in contamlnated areas are 
typhoid, paratyphoid, cholera, hepatitis, poliomyelitls, bacterial and fungal 
skin infections and swinners itch (Seyford ~t d., 1985). 
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Microbiological methods applied to indicate the degree of water contamination 
are based on the detection of elcretaI lndicator organisms rather than 
pathogens. Such indicator organisms are regarded by the W.H.O. and A.P.H.A. as 
the best available tools for testing the bacteriologic quality of water, their 
presence indicates fecal pollution (A.P.H.A., 1980). 

Recreational areas along Port-Said beache~ have not been tested before for 
contamination by enteric pathogens. In this study Sil representative beaches 
were selected and tested over a one year period for the presence of indicators 
of sewage pollution. 

MA'ERIALS AID ME'HODS 

This study was carried out from June (1992) to May (1993) on Sil selected 
beaches along Port-Said shore: 'he fishing club, Marhaba, Saleh Selim, Ashtoom 
EI-Gameel, EI-Deeba and Port-Foad, Figure (1). 

A total of 216 water samples were collected from these Sil beaches. They 
were collected at locations and time of greatest bathing load at the level of 
lower chest height (about one meter depth) and about 20 em below water surface. 

The laboratory procedures followed in this study were those described by the 
standard methods for elamination of vater and waste water (A.P.R.A., 1980). 
Fecal coliforms and streptococcal counts were dete~ned as indicators of fecal 
pollution by using the membrane filter technique. Millipore membrane filter 
type MA-pore size 0.45/- , diameter 47 mm was used (cat. No. A045 H047A. Lot 
No. 825/3). 

RESULTS 

Table (1) shows that for fecal coliforms during summer months there was a 
statistical difference between different beaches (F : 6.83, P < 0.05), but no 
significant difference between the months (F : 3.43, P < 0.05). Ashtoom 
EI-Gameel and II-Deeba shoving the least counts, Port Foad moderate count, 
whereas the fishing club, Marhaba and Saleh Sellm had the highest counts. 

In cold months there vas no statistical differences betveen different beaches 
(F = 1.01, P ) 0.05) or different months (P = 0.99, P ) 0.05). 

In Spring months: there vas significant difference between the beaches (p: 
7.49, P ( 0.05) but no significant difference betveen months (P = 1.20, P ) 
0.05). Saleh Selim had the highest counts during these months. 
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Figure 1 Location map of the study area. 

Table (2) shows that for fecal streptococci during summer months there were 
differences but not significant; July seems to be the highest one. As for 
different beaches the difference was significant. The fishing club showed the 
highest count whereas Ashtoom EI-Gameel and EI-Deeba showed the lowest counts 

In cold months Saleh Selim showed the highest count and was slgnlflcant from 
other beaches. In Spring months however the difference between beaches and 
months was not significant 
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Tables (3) and (4) show that for both indicator organisms there was a 
slgnificant difference between the three seasons. 

Figure (2) and (3) represent the arithmetic mean (X) of both organisms In 
the different seasons. Fecal streptococci generally showed much higher counts 
than fecal coliforms. The fishing club, Marhaba and Saleh Seleem showed higher 
bacterial counts especially fecal streptococci in summer months. 

Table (3):	 The arithmatic means, square root of means, and the
 
analysis of variance, of the fecal coliforms counts
 
of the sil studied Port-Said beaches during
 
Summer, Autumn/Winter, and Spring Months.
 

===================================================================== 
No. Beaches Summer Autumn/winter Spring Square root 

Months Months Months of the mean 
( x)	 ( I) ( I) 

1 Fishing-cl ub 79 107 232 11. 49 
2 Marhaba 69 91 403 12.64 
3 Saleh Selim 103 116 613 15.23 
4 Ashtoom EI-Gameel 42 58 117 8.30 
5 EI-Oeeba 48 72 164 9.41 
6 Port Foad 82 82 179 10.49 

======================================================:============== 

Table (3): cant. 
==================================:==========================: 

Source of Var. OF Sum of Sqr. Mean Sqr. Var. ratio 

Between beaches 5 84234.28 16846.856 1. 70 
Between months 2 169942.11 84971.057 8.60 
Residual 10 99109.84 9910.989 

============================================================== 
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Table (4):	 The Arithmatlc means, square root of the means and the 
Analysis of varlance, of the Fecal Streptococci counts 
of the Sll studied Port Sald beaches during Summer, 

Autumn/Winterand Spring months. 

===================================================================== 
No. Beaches Summer Autumn/winter Spring Square root 

Months Months Months of the mean 
(X) (X) (X) 

1 Pishing-cl ub 3617 1060 1226 42.57 
2 Marhaba 2705 807 1454 39.52 
3 Saleh Selim 3664 1501 1475 45.89 
4 Ashtoom El-Gameel 448 662 998 26.16 
5 EI-Oeeba 455 757 1095 27.31 
6 Port Foad 2492 831 1161 37.61 

:=:::================================================================ 
:::========:========================================================= 

Source of Var. OF Sum of Sqr. Mean Sqr. Var. ratio 

Between beaches 5 5745974.7 1149194.9 3.44 
Between months 2 5507590.9 2753795.4 8.26 
Residual 10 333521.4 333521.34 

===================================:==================:============== 

From Table	 (5) it could be seen that the FC/FS ratio was low, (less than 
0.2), for	 most of the beaches; the highest being (0.4) in Saleh Seleem in 
Spring months. 

Table (5): Fecal Coliform to Fecal StreptococCl ratlo 
(Fc/Fs) during Summer, Autumn/Winter and Spring Months. 

====================================================:==== 
Summer Autumn/Winter Spring 
Months Months Months 

No. Beaches 
FclFs FclFs FclFs 

1 Fishing-club 0.02 
2 Karhaba 0.02 
3 Saleh Selim 0.03 
4 Ashtoom EI-Gameel 0.10 
5 EI-Oeeba 0.10 
6 Port Foad 0.03 

0.10 
0.11 
0.10 
0.10 
0.10 
0.10 

0.19 
0.28 
0.41 
0.12 
0.15 
0.15 

=====================~============:=====:================ 
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The present study revealed that the two employed lndlcator organls~s (Fecal 
colltorm and fecal streptocoCCi) were found to eX1st in all samples with varying 
degree of fecal pollution from one beach to the other. 

It must be stated however, that the degree of pollution detected is by t6t 

lower than that reported' for beaches in other Cl ties such as Al exandna (Rakha 
et ~l .. ]987 EI-Sharkawl ~_t al, I 1976). 

If we were to categorize these beaches lnto different groups according to 
thelr degree of pollution (EI-Sharkawi ~t al., 1976 and EI-Ghoroury, et al. 
1983) then Ashtoom EI-Gameel and EI-Deeba would be the least polluted, Port 
Foad represents moderate bacterial counts whereas fishing club, Marhaba and 
Saleh Selim had the highest bacterial count. indicating higher degree of 
pollutlon. 

Saleh Seleem, Harhaba and the Fishing club which showed the highest degree 
of pollution represent the most crowded beaches in the area. EI Gameel and El 
Deeba which gave the lowest indication of pollutlon have the least numbet of 
swimmers. This result shows that there is a direct relation between the number 
of swirruners and the bacterial counts as the counts were hlgh in summer 3r::~ 

spring seasons were the number of sWlrruners 1S high. 

Although Ashtoom EI Gameel has a sewer outfall. 1tS bacterial count is :0W 

This may be due to the fact that when the level of the open sea is higher than 
that of the outfall a continuous dilution of the discharge occurs Howevel. 
when the level of open sea is lower than the sewer outial I. the water current 
directs the discharge 1n the directlon of Saleh Seleem, Harhaba and up to the 
fishing club. There are no swimmers in this area so summer months shaw no 
incfease in bacterlal counts 

In the present study, it was observed that the fecal streptococci count was 
higher than that of fecal coliform 1n almost all the samples tested. ThiS is in 
agreement With the observation reported by Rakha et ~J., 1987. ThiS may be due 
to the fact that fecal streptococci are salt tolerant organiSms and therefore 
could survive much longer than fecal coliforms in sea water (Evison. 1978). 

As for the ratio of fecal col1forms (Fe) to fecal streptococCl (FS), OUl 

results showed a low FC/FS ratiO, this may be attributed to the concentrat1on of 
salt, unfavorable water, pH and toxic metal ions such as copper (EI-Holla et 
~l .. 1981) 

Although the present study does not 1ndicate a high level of pollution ot 
the bathinq beaches of Port Said, 1t 15 the flrst record ot bacteriological 
evaluation of pollution in the area. Several factors should be taken 1nto 
consideration to prevent any future increase in pollution in the area. ThiS 

38"7 



FAIZA A. FATTOUH
 

includes pre-treatment of sewage disposed of into the beaches by chlorination or 
any other suitable means and periodic bacteriological survey of the area to 
monitor the level of pollution at different intervals. 
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