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WATER CLASSIFICATION OF EL-BAIR EL-SAGHEIR
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ABSTRACT

This paper is based on a study conducted tec assess and classlfy
the canal of EL-BAHR EL-SAGHEIR in eastern DAKAHLIA Province ,
taking 1nto consedration several relevant parameters as
Temperature , electrical conductivity, DO , BObg , COD , S04 ,
POy, NH3y - N , and 53. The classliflication was performed using:

The current general uses of the canal , the priority of uses
and existing water gquality using an Indexing appzoach [ 1 ] ,
specifically the Rliver Pollution Index ( RPI 1} . The index
was used to determine the level of water gualilty at different
regions of the canal
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tion :

in order to determine and consequently protect the guality of
2 body of water for certain beneficlal uses, classifying it on
the basis of selected relevant parameters 1is one of the
measures normally adopted. Generally , surface waters can be
classifled according to their existing water quality or their
practical beneficlal wuses , or preferably both , and different
water quality standareds can be imposed for different bodies
of water. In this study classiflcation of EL-BAHR El-
SAGHEIR canal was made first on the basis of its present uses
, and then on its existing water guality. Fipally the stream
was classified according to both 1lts major wuses and 1its
existing water guallty by means of an lndexing apprecach ([(11].

2 ., Description of Water Cource :

E1-BAHR E1-S5AGHEIR canal is located in the eastern part

of DAKHLIA province (fig. 1) . It is one of the largesi water
streams in the province with a ktotal length of about 65 Km , an
average slope of about 1 : 25000 . Other detalls concerning

its "dimensions at different parts are glven in Table (1) .
The drainage bas%n of E1 BAHR El - SAGHEIR 1is a flat area of

about 602.53 Km"™ ., Along the water stream four big towns are
located : DIKERNIS , MENIET EL- NASR , EL - GAMALIA and EL-
MANZALA - These towns and their satellite wvillages
communities have a population of = 0.81 million , comprising
23% of the total population of DAKAHLIA province . By 2000
the populatlion s expected to reach 1.06 million.

Population density around the water course is not regqular
Dense population is found near the big towns , where the water
course is going through . Fig (2) , shows the distribution
of population density along the stream

3 ., Sampling and Method of analysis :

In this study sampling stations with the time schedule of
sampling are lIncluded in Table (2). The distances reported
are measured from the stream mouth near EL-MANSOURA City ,
where lts water ls commling from EL-MANSOURIA Canal.

Analysis of the spot samples from each point were made |in
the fleld for the measurements of dissolved oxygen (DO) and
temperature . DO and temperature were measyred using a
digital DO meter fitted with a display for temperature reading
(SCHOTT GERATE , W.G. , MODEL CG 867 ). Other characteristics
wvere measured In the laboratory at the same day of collection ,
i Faculty of Engineering , Mansoura University ). Electrical
conductivity was measured uslilng a digital conductivity meter |
AQUA SCIENTIFIC , ENGLAND , model PTI.18). Ammeonla and
phosphate were measured colorimetrically using a comparator (
Lovibond 2000 comparater , U . § . A . ) . Chemical oxygen
demand (COD) was determined using dichromate , whereas
biochemical oxygen demand (BOD) was determined manometrically
using a manometric BOD apparatus (HACH , U . 8 . A . , model
2173 B ) suspended solides were measured gravimetrically. All
these measurements were according to the procedure outlined in
Standard Methods £for Examinatlon of Water and Wastewater [2).
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4, Present Uses:

Some of the impertant wuses of EL-BAHR EL-SAGHEIR
canal at present are as followvs

4,1 Drinking water : The wakter course provides a pokable water
supply . Recently , The province hass established small units
for water treatment on the banks of EL-BAHR EL-SAGHEIR canal ;
to support the maln source of drinking water comming from the
vater treatment plant at BOUSA% KAREIHM EL-DEIH. The capaclty
of each unit 1s about 100 m~ /howr . The princibel unit
cperations in these unlts are glven elsevhere £3)
Locations of these units are shown ln f£ig. ( 1 1.

4.7 Irregation : EL- BAHR EL-8AGHEIR is the most important
source for agricultural use in eastern DAKARLIA . It provides
3340 million m” of lrrigation water per year . This gquantlity
cf water is utillized for irrigatlon of 143459 feddans.

4.3 Fishery Game £fishing is a popular activity 1in
different places on the banks of EL-BAHR EL-SAGHEIR during
spring and summer seasons . Rlce farms are utlillzed as a fish
bonds . During the dry season , { In winter from 30 - 40

days ) , Elshlng actlvity on large scale is observed along the
whole length of the water course

4.4 Industrlal water supply : Surface water from EL-BAHR EL-
SAGHEIR is utilized for manufacturing and cooling purposes by

industrial establishments in the basin area . Locations of
these establishments are shown in flg. (1 }.
4.5 HNavigation : Till twenty years ago , EL-BAHR EL-

SAGHEIR stream was utilized for navigation on & large scale
sailing boats were uwutillzed EFor transportation of bricks , sand
, cement , agglomerates and lime stone and other goods . Now
' due to the existence of excellent and faster highwvay
transportation systems , the use of EL-BAHR EL-SAGHEIR stream
for navigation is minimal , if not non-existent.

4.6 Waste~dlsposal : Few domestlc sewage and ather waste
loads f£rom the wvillages along the banks of the water
course , in addition to tankers loaded with raw sewage , taken
frem sewage trenches present In some places Inside the towns .
This occcurs specifically near DIKERNS town as observed by the
author many times . In addltlon te solld wastes collected are
dumped near the banks of the water course as observed
specifically near all the four towns

4.7 Classification based on present usesg : From the above
discussicn ,the major uses of EL-BAHR EL-9AGHEIR water course
can now be classified according to their priorities by the
stream areas as shown in table {3).
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53 istin Water uality -«

For this study , the level of water quallty at different
reglons of the water course and the length of the stream
applicable for speciflc uses were determined uslng a water
guality 1indices . Specifically , the relatively simple Index
called the Rlver Pollutlon Index { R P I ) presented by HMc
puffie and Hany [ 1 ) p Although only' elght pollutant
variables are discussed 1in this paper , more than eight
variables can be included in the index depending on the
availability of data . The RPI functions applied here are
given in Table { 4 } after Lohani and Mav-Sen [ 4 |. The lndex
is computed as the sum of sub indices times a scaling factor
10/n ) . Thus

m
RPI = { 10/n ) £ Iy
r=1
Where
n = number of pollutant variables ,
I35 = subindix for the {1 th pollutant varlable ,
m £ n
RPI = River pollutlon Index
The purpose of the scaling factor is to make the lndex , which
has an lncreasling scale , vary from approximately 100 (" natur-
al " level )to approximately 1000 ( " high polluted " levels ,

Hovever , the index can go below 100 and , theoretically , can
approach zero . Thus, the range can be from 0 to above 100 [4].

The stream length of each zone of EL-BAHR EL-SAGHEIR is
measured from the stream mouth , taking from EL-MANSOURRIA
canal near EL-MANSOURA city , for the purpose of calculating
the RPI . The RPI is computed for 25 , 50 , 75 , and 90
percentile values . These percentile values were statistlically
inferred elsewhere { 5 |} , and are given in Table ( 5 ) . The
calculated RPI values of each zone based on the different
percentiles are given in Table ( 5 ) and plotted graphlically in
fig . ( 3 ).

6.Classification of EL-BAHR EL-SAGHEIR based op existing waterxr
vallty;

Based on the results of the survying study given in
table { 5 ) , EL-BAHR EL-SAGHEIR canal can be divided into
classes with wvarying levels of CoOD , BODg , .+......etC,
Appropriate stream standards are recomended for different water
usage and are classified according to the pricrity of use
Lohani and Maw-Sen [ 4 ] proposed different standards for each

lass of water . Values of cod for each class are predicted
ia the empirical relation |( BODg / COD ~ 0.2 ) (6] .

The RPIs for the different classes of vater . based on eight
pollutant variables are calculated via the subindex functions
given in Table ( 4 ). The results obtained are given in table
7

The observed level of RPI for EL-BAHR EL-SAGHEIR at different
zones based on the four quantiles 25 , 50 , 715 , 9¢
percentiles 1is roughly grouped Intoe the last mentloned@ four
clagsses in Table ( 6 }.
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7. Classification_Based on Existing Wateyr Quallty wlth best
uses specifle ;

The observed water quallty 1n EL-BAHR EL-8AGHEIR and River
Pollution Index indicate that the water guality of each region
are different and vary slgniflcantly according to the guantlle
used for calculating RPIL values . The best usages of water In
order of pricrity according to the different classes are glven
in Table ( 8 } [ 4 )

Investigating Tables ( 3 y , ( &6 ) and ( 8 } , it |is
obvious that the exlstlng water guality could fulfil the
requirements of the exlsting water wuses , tl1l1 the 50

percentlle wvalues only . To reallze these requlrements the
class of water must not be less than class B at least with the
90 percentile wvalues. These reguirements may be attained

easily if the COD valuves are reduced which s responsible for
the very hlgh values of the subindex of the organic refractory
matter . This subindex has the preponderance part in the RPI
values . The survey o0f the reqglon Illustrates that the
important source of high refractory organic matter is commling
from the solld waste dumped alonq the banks of the water course
from the towns and villiages near by the water course , in
addition to domestic sewaqe outfall into the stream directly.

8. Conclusion 3

As can be seen from fig.{ 3 } and the inevitable wusages
of EL-BAHR EL-SAGHEIR ; the attainment of the reguired quality
could be achived by rationalization of community behaviors

. The entire stream has been divided inteo four reglons , each
reglon has a ¢lass depending on the quantile used to express
the pollutants . Along the whole stream-excepted the third
teglon - the waktexr stream may realize the requlrements based on
the 50 percentile values
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Table (2) Location and date of sampilng
Date of samplling
Samp- |dLlst -
ting |ance Seprt.
Location AprLll (1987) June July (6T
polnt | froin
origln 20 2;_-29 23 |26 |30 |4 T 5 9
1 origln|EL Banhr El Saghelr X X X X
2 2 Km Meel pazah X X
2 4 El Redanla X
4 5 Salmon El-Komash X
5 T Showha X
6 8 Mahalt El Damana X X
T [} El KebalL E1 Knpbra ¥ X X X X
8 13 Demoin x
g i5 1 Kebab El Sogiua x X X X
10 {8 Dekrins X K X X
11 22 Meet El Soudan X K X X X
12 26 Menint El Naser X X X X
13 30 Manshat Asem X X X X
{4 32 iMect Ascm X x X
[5 a2 El Mezanla X X X X X x
16 a8 El Reyad X
17 40 El Coray X X
ig 44 Meet Salsyl X
19 47 El Kafr El Gedid X X X X X
24 48 Mleet Maraga Salsyl x
21 50 El Gamalera X X X X X
22 R Hawes El Gamalela X
23 58 '|E) Mangzala ' ' ' ) I x! ' ' '
24 i3 ¢] Tveit El Aasaphra ¥ X x X
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Table {3) :Exlsting waler uses in
EL-BAHR EL-SAGHEIR walcl cource,
Region Uses of waler
and distance
[ T { fTrertantion
2- l'otable walter supply
9 - [5 Kimn 1- Waste disposal
4- Fishing
[ I- Irrigation
2- Potable water supply
15 - 30 KEm 3- Waste disposal
4- Fishing
{101} {- Patable water supply
2- Ivriagation
Jo - 4% K 3- Flshilng
4+- Waste dlsposal
{ IV ) i- Irrioation
2- Fis=hing
45 - JU km J- Potanble water supply
4- Industrial water supply
Table |4} Sublindex Iunctlons for Mc Duffle’'s index [{]
Indicator Functlons
Percent oxyyen deflflcit 1 = 1w - X, X = Do [ %}
Blodegradable organic matter 1 {0 Y , Y = BOD (ppm]
Refractory organlc matler [ = 5 {(X-Y) , X = COD {ppm)
Y = BOD ({ppm)
b4 ¥
Average nutrlenl excess P =5 ( ~— ¢+ —) ,X = total M (ppm]}
0- 2 01
.Y = total po (ppm)
Dissolved salis 1 :0 25 X . X = Speclflc conductance
(F mhos3/cm)
2
X
Temperaiture | *C ) I+ —— =85 , X = tLemperature [(°Q)
&
Non volatlle suspended I« X , X : suspended solids
50140 img/11t)
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P.9
Tabrle 15} Fercentlle values
of the Surveyed Data «w
0o % Cond Tgmp
GQuantlle satura- buo con MEr (thosf { C] 55
tlon 5 3 cin)
REGION X10,25) {00 0.5 [+ 0,20 e, 6 24,5 12
[ | X10.50) 100 g. 9 1. 7T Q. 26 J18 27.5 i+
X{0. 75} 100 1.6 56 Q.32 366 24, 25 15
9 - 15 EKm| X(0. 90} 85 2.3 La. 1 0. +4 367. 4 28. 61 [N+
REG[ON X10.25) 100 Q.50 21 Q.2 308 2T. 201 {0
{ il } Xig 50) 100 i. 50 31 0. 26 I3 28. 4 13
(0. 7T5H) 96. 25 1. &0 50. 9 0. 39 64 28. 8 15
15 - 30 Kkmj X{0 20} 83 2. 50 aa 0. 43 365 29.5 L7
REGIGON (0. 25) 100 1.2 26. 9 0.2 35 27.8 |-l
L IIT ) X{0.50) 100 (.5 G, 2 a 24 kERY 28. 5 13
Xjo. 731 98,7 1.8 GL. 6 0.2z J64 29.1 (6
Ju - 45 Km| X0, 90) T4, -+ 2.0 44. 0 0. 45 367 29. 4 i8
REG I ON X1o.25) (K313 2 200 (L 215 21. O 132
(- I¥ ) X110, 50) foo a 2709 [ vl J64 28. 2 I+
Xi0.75) 91 4. 5 62 & 0. G 74 29. 4 i6
45 - 65 Km|{ X(0Q. 90} T2. 2 T 77 7 a.67 1i66 30 20
X Phosphate were undected , all the values 1isted

are In mygslLe

othitrwitse stated .
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Table (6): Classiflcation of El-Balir El-Saghelr
accordling to existing water quallty

Zone and Distance RPI Classiflcation Condition
From mouth (Km)
1: 0 - {5 Km
X (0.25) 266 A good
X {0.50} 400 B fairly good
X {0.75) 582 c pelluted
X (0. 90) {012 1] heavily polluted
I1: 15 - 30 KEm
X (0. 25) 3i9 B falrty good
X (0.50) 411 B falrly good
X {0.75) 587 C poliuted
X (0. %0) 830 b heavily polluted
I11: 30 - 435 Em
X 10.25) 373 B faimly good
X (0.50] 503 C polluted
X [{0.75) 637 3] heavily polluted
X (0,90} 423 D heavily polluted
I¥: 45 - 60 Em
X (0.25) 291 A good
X (0.50) A2t B falrly good
X (0.75) GaT D heavily polluted
X (0.90) 1080 D heavily polluted
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Table (7)) fiver pollutlon jindex of different water ¢lassiflcation
atter settlng recomuecnded streain standards
|1ndica- Diodrg- .
tor FPercent|radable |Average |Dlssolved|suspended|Tempe-|Refractory
' eryyen |orgaule [nuurienl | sollds a0llds ralure|organie Rt
deflclt matter EXCE5S matter
Class
-
A 1O, 4 20 22 50 25 6S. T 40 29%
B 36 30 22 100 30 6S5. T 60 430
c Bi. & 50 22 $50 50 65, 7 100 524
. D 47. 2 80 22 250 {00 65, 7 160 956
Tabie (8): Hest usager ol water o order
of perloirliy according Lo waler class [4]
Class A K} C D
- latahle 1- Liviwatlon I-=Industrrinl 1- wWasie disp-
water supply water supply osal
{coollng or
wasiing)
2- Irrigation | 2- Potable 2- wast disp-| 2- Industrial
ORDER watey suppty asal water supply
{Coollng or
QF wasliing])
PERIORITY 3- Industrlal I-Fishing J- Fishing

waler supply

d-Fishilng

S5- Recrealion

d - induestiriat
watler supply
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River Pallution Index
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