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Changes in the Quality of Nile Water in Egypt )0. 
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I N ihiraui 

c'h t'i.i:oll
StiiiiIi.irV. Ihe sttil\ dcscribc. s ae ill(ihC ch icical CollStttilCls 01' tile 

tile belore
Nile walcr Mt(Jii,'a. tlli_,1i t\\cnt-\re_.'\ ,r,I 1r9954 to 197 ) i.e.. 
oI the lligdihll ;I .\.wall. 

Ilic t tu sihlc l satl Cotctiii ii'rea,,ed ,i'2nilIC;intl\ I 29'f Ater thc con

strictill Of' tileI i1li )ani. tihil\ ILuc to tlhc sccriM C 01 i \\ ir 

and atlcr tilecoistriction I l 

drinai c l-111 

tilecnlti\atCLI aid tI the Nic\le V',lC. Ihc S(, . . IK+.Na' & \ie; Content 
inicrt.i[SC, I ,,nil an l.\ri i . tll Jicp 01riit i,lii\. v\ lC ile Ihlcic:F[SC illpl 
\'ihiCs,. I.('(), aid C ', Colittcli \\ds Ilot ciilicdint. 

Thc suitpiiCI iiidttcr co'lClllt siniilflcinl i 1964 todccrcAsCd t\ -4', lrom 
1979 dnC 10 tile clIcd tA ll't IeIlih l)til. 11h incrCse Il ilica Content was 
si.niliclit \\hiic ile dcclrcisc ill o.x\-e c tcllti s lit si. iiiicanit. No ohVitis 

\UFi[utit , \\or lI cl ctcd iincl iihI Conilelt. tota lalkalinit\ and total hardness 
diiii tihL stily ilriloi. 

,\ccordi t 0 ii a, lie coclicicalih (11 CCOCiiciclntl lld tl . clasilication. 
Nile w\ater currcntv can he e\"luat d r ir'i,atiiii purposes as lilin within-


the ciass eccellellt ttooid aindii.ii 1h\ satislilchi\ lIl doncstic ii OSCS.
 

Ilroduiclon 

(Il Itquatoi'ra! 
thronrhont the \Car. I)nrinr (te antinlni lood period tilerie'r carries large 

illonlts ifi'wx\ater duc io the he;i\ v ralinlall tin tie [tlhop an pIatcau. 
The total ocitihe Nile llits sourcc lakc ltn ;ta 

Ilie Nile reccivcs tstciS I'ii1 hc lakcs and tl Iliilopian plateau 

fth i'l nc+i" iika tol its nouth ill 
tIleMcdicrriiaian i. ,,morc than (70( kin: tilefinal sectur of icariv 1530 killlies 
within thc ord0cr, (0lI:'p1(oFl I).'\ter I:L ptingpt at \Vidii ]lailli.tie Nile
 

with clil'ls 
SandstolIc an1d l'Mlitc on1both siics. I)oStInII oh ,\',an. tile\Aic0 hccins 1o 
h'atdc and 11at trips 1"cltiVdlc lald appcar. gradually incrcasing in \width 

north\ards. The at\'ctatC widiltl Of tie 1ood plain Ot tileNile hctween Aswan and 
(airo is 1)kill. Nile pursucs trthi-wcstcrhy i.Icctioii Iof 

flloss fr imore that 3()111km till it rcachlc .\,aii il a natrro\ \ailcv. of 

After passing, Cairo tihe a 
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Some t\\entv kim and Ihen divides illo Ihe l)amnita anlld RosetaNalou branches. ('uil in he Nile Valley anl )Dla is tolallY dependent on iliialion from tlheNile. 
The Asw.Val I lich i;1Dam wIs Constructetd 1o Lilisc fhe large :1llitSowaler which pieCvi\Uoislyv low'cd inlo f Ihe Nile 

cothe sei al the ood tne.t lls sIrtili wascolpleteCI in 197(3 alld conlsjss of a rock filled bod',36003) l', of which II kill solth l as\all. It is25 ()fi is hCt\ecn ihC t\o bainks of Ihe iver, with a sand 
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mmi l 

., I 1 IIIIC ll_ i ttr Io+ItIisw trH l~ii0ItI1t,,ll lIhl)ittw t'l",lin d to p',,m,(I.' ,IIsulli,..ieUl 

+
recL'IlaimIidl'+ml (1. 26' llillio, u.l~r,,111d.t10L'tHII\ClI 't 1 ilt_ to(.. )(I ] 'tl l i l'trl 

t+iii"li
tiplcit.
po\%tc.and it',tutI ttilh Ilthlnot't lhe COMMA li'0itIthl t.\Of ikh 

idlI0\\ ll10 i.i 
lhi .I'iltii I i il itll ()I hts, l, ,Itdi,,du Ii 1 ,,C,ll i 0!'S:, M N ilklt,. ' h ' lt 
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\\';lie[ , I,., , l l,..' A lh'L Ilric l lie i .ne conid,,t."atl (ii!,.durin,- (iile \ears 
'l lliltl ,

\%Cien,..9 d\ r, a.r, le l ih ,in, lrt .,tilt:
 
Jill. tI l m ftl,a tll ', ll milUl otica
Ita ihilu t'I l l n amiti,,. tile ilId d micatlt r.Silica. 
cl,im . n . A il d 11ithi,l .Iit,, I li l i,, lht tiillI.li ii t ,th 0l l til ,th' 01'r ,, JI,. ,,. 
N.ibidC..lIl I l,;1 Ithlm 54( i S'i,1l1 2 in71 

RCIlaldsllS d liis i l il\a ra,,,, 

oic l iile \,iv S Ili.tihia\ h liC to tile l i C oi 'T liCi I il t t, that l t i,a, illilt ' .Li 
,uiIh. ,,iLlt'.,. 

;I\Cnl'2 OfS,".0 dtllrillL t l~od l)Curitd ,[IdIl-Om+ 7.,N 8'.3 All I2,01'8.1 

C.,ilrAt d lhiC;.'arl0 I)II 'CI..r;ill.k,,t) ;tt+ . \;it_'dLfrom 7.8 to) 8.0 w ith ill 
h'l ,. it, w\ithl dV',, .

(1111iu,2' r,.i.,,I ." . Ir..'r I,l i.h l)iIll ll uH '.I ,varie:dIII I*N kI ' .A Ct III ,Cot Ct0I )) l \,;Itlt 

lli'l l i. io..'.i. 'tlh :il ,t l ii ih i .'r1 l lill l attl01*I.2. 'itsi, tit. tt thie 
lliit.'il N t iL' h N ItlI. Hot .- d icll,.I I h 5.'i lt' l t IiIl.i is iltNa..liiv tI l t. 

liIhh.I sh0v, 1'0t.thu ,lH'tlio l l" 1 h 1);1111 \l ' l II 1, h lt..IIIC ~ t,..' 111Ci I' 0lII i~ it)
,,OItl+,l,_', \,, 11-011 inl+l ,..'rlih,,.rit 25L),1)1111, .llIll., iCId 154 plm 1904 1 ill 1964. 
ltfrill+ !he 10llI~,.SL'tCA1 tIMIt m e,+.nihler.,,Il,l:satlt decreasei:<d.S.\Att to N [lhe. Cotetu' 

lc r,llv \it l ilil it\ +. u.' lu 2 il tl. tile flo o d '
g ,c \ i, C OfIIS2 1)1)111. Dl -uin,,1this ,,,u", t~lte..' 

M.vic.h resilt', lIt0III tile. hi,_h I',tillil,ntileu Ili0hit~+iII Niletll IlihltCl, I'Clchi,, [lie 
stre.am throtugh tile B'lue.N ile._ i-,ur, Ili llht -it': soluble ,,alland .,\lbi+Li h s',liLg , ill 
cot lnt ill tile I0\\, s'+C'l~to iI\V.IrLC ofl lpl+m +p lab~dv r. fro tl. \\ill) ill 19)4 l '' l eh 
litr tha t thlie %i rstotlLce+ isthe "Thet NOl ',\hi,+h ,+ctmu&"tll v in+rmajor iw, n'dltib 

l .,luNl>.Ill tlhe 231)()x " +, \,.m- o~l"dratinit,,.'\oAlkhlitiol. ,',lldIt!.' 0Il pe r a 
whr~ichlmaksi<. k . \ Io+ Aso~ta+llec.ts the \\raI'.r\t' tile rive.r ill southern Fgyp.l"t ."alitlitV. 

http:a+llec.ts


4 ., B. KIhail nd I".S.I lanna 
lale I. ('hamies in tie lhemical composition of Nile water at (iza and at lake NasIkr 

I)a te of 
s a m p l i n g 

V'ar pil 
v a ln e 

TI)S 
p p m 

(ppm) 
. . . . . . . . . . . . . . . . . . . . . 

(a' Mg 2 Nit K (o) I1(o S(), ' (

.ihntaIlry 1951 
1964 
1973 
1979 

8.1 
8.0 
8.3 
8.0 

19f 
172 
225 
237 

30 
26 
31 
26 

9 
9 

13 
if) 

16 
25 
39 
21 

3 
3 
5 
7 

10 
26 
22 

6 

134 
I10 
139 
14ff 

I1 
f0 

33 
7 

18 
13 
27 
26 

I:ebrtury 1954 7.9 188 28 7 24 3 11 1t 17 17 
1904 
1973 

7.9 
8.3 

176 
238 

27 
28 

I0 
1f_ 

28 
34 

4 
4 

36 
36 

99 
loft 

9 
22 

18 
23 

1979 8ff 237 20 12 24 6 6 134 24 It) 
March 1954 

1964 
8.0 
8.1 

210 
183 

32 
28 

9 
10 

23 
32 

3 
3 

12 
22 

132 
144 

41 
10 

24 
16 

1'73 8.3 208 27 13 32 5 19 127 25 23 
1979 8.1 24ff 26 12 26 5 7 140 15 22 

April 1954 8.0 216 32 10 22 4 7 141 6 25 
1964 
197, 
1()-9 

8.1 
8.3 
8.1 

190 
208 
235 

29 
27 
2f 

II 
13 
12 

39 
30 
12 

4 
5 
5 

7 
13 
8 

195 
131 
159 

II 
24 
i1 

20 
22 
21 

May 195,1 8.1 207 31 10 .4 4 23 122 14 "1 
1964 8.1 204 29 13 37 6 31 151 12 22 
1973 
1979 

8.3 
8.1 

210 
252 

25 
24 

13 
14 

34 
35 

6 
7 

28 
1ff 

112 
13ff 

22 
18 

24 
25 

June 1954 8.1 176 28 9 23 5 29 98 3 16 
1964 X.2 242 28 14 44 6 17 2f03 13 20 
1973 8.3 180 25 1f 41 5 38 89 20 20 
1979 8.1 24ff 22 12 32 0 1f0 153 19 27 

.ItIy 1954 8.3 165 32 4 14 3 7 112 3 14 
1964 
1973 
1979 

8.3 
8.3 
8.0 

259 
175 

232 

27 
25 
28 

12 
9 
9 

48 
41 
20 

6 
4 
8 

38 
42 

6 

166 
79 

122 

13 
21 
19 

2ff 
20 
20 

,.\eust 1954 8ff 200 27 8 16 3 7 117 14 7 
1964 
1973 
1979 

8.0 
8.2 
8.3 

251 
175 

230 

2(, 
28 
28 

[ 
8 

1f 

3ff 
34 
21 

6 
4 
8 

19 
38 

9 

149 
87 

131 

II 
22 
8 

15 
20 
15 

Septembelr 1954 8.1 167 31 9 I1 It 13 139 12 7 
1964 
1973 
1979 

7.9 
8.3 
8.0 

154 
2ff 
234 

32 
27 
2-1 

II 
11 
II 

14 
37 
23 

5 
6 
6 

12 
17 
4 

116 
135 
128 

8 
22 
12 

11 
22 
25 

October 1954 
1964 

8.0 
7.9 

169 
172 

33 
22 

7 
1ff 

14 
14 

3 
3 

13 
12 

139 
115 

13 
10 

10 
12 

1973 8.3 226 28 12 39 5 37 116 21 27 
1979 8.0 25ff 28 12 23 6 6 134 19 27 

November 1954 8. 169 28 7 16 3 8 132 14 6 
1964 
1973 
1979 

7.9 
8.3 
8.1 

172 
226 
240 

21 
29 
22 

9 
12 
12 

18 
39 
3ff 

3 
6 
6 

I(t 
34 
6 

11ff 
112 
153 

9 
24 
16 

10 
26 
26 
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Table I (continued) 

Date of, year p11 TDS (ppil) 
Saml!in value ppil 

mtontlh 	 (ations An ions 

Ca NI," Na' K' ('{2 I(o, S() 2 (.I 

December 	 1954 8.0 155 23 II 12 3 12 107 8 7 
1964 7.8 16o 21 I0 21 3 29 95 9 I0 
1973 8.3 230 32 10 39 5 23 126 22 26 
1979 8.1 240 22 12 30 1 7 140 24 27 

L.S.D. 	 26 3.2 1.8 7.6 1.1 4.4 24 4.5 5.0 

At (iza 
Befbre Iligh average 8.0 182 27 9 17 4 9 128 12 10 
D.un during 

!lood 
durini! 8.1 194 28 10 27 4 20 132 I0 18 
low 
seasouIl 

At (iza
 
Alter Iligh 8.2 223 26 II 31 6 16 126 23 23 
)an 

lake Nasser 1972 8.2 171 19 9 19 4 9 122 7 7 
bc lre flooil 

Lake Nasscr 1972 8.1 168 17 10 24 6 18 104 I0 8 
alicr flood 

After the I-li.thl)ats construction, the total sollble salt Concentration mea
snrcd at (iza increased markedl'. ranin between 175 and 250 ppm. with an 
average of 22'-'ppm durin, 1073. Itscontinued increase 1foni 1973 (averace of' 
209 ppm) to 1979 (average of 238 ppm) \as duc to the CotiaumolsLrobably 
secpag e ol'round water fiom the adjaccnt Pleistocene aqtiii r \\'ithits higher level 
and salt concentrlation to the Nile with its relatively lo\,'er level and salt concen
tration. The level difltlece betweer due two Vati bodies which is mlore than 
41 cm.explains the fact that the Nile ii's as a drainl to the Nile valley system. 

The seasonal fluctuation in salt concentration in the Nile water dtrimu the \'ear 
ILIV be dtC to the Vadriation in the q na tlit. and quality of' tihe driace Water 
thrlotluout0t the \'ear. aIN\ell as ile \ariatiu itlWater dischane rate of the river in 
dillererut seasons dhoculentcd iti Table 2. 

Ill IllltIIlIy. 	it IlaV be contcludd that the total so1lublC SAlit cottC of' Nile 

water Increased by 23'( 1frin 1964 (hbelfrc the I glih)am) to 1973 (after the Ili h 
I)am while this increase reacleCd 29g, duritn the entire twnty\ lie 'cearsof stlud\ 
from 1954 to 1979. This increase is slatislically siutilicant. 

loll (oncelrtl lrioll (l11d I)ixsrihtllioni 

Tlable I shows the variation in the ionic conceltration through1out the twenty live 
years of study. beflire anil after the I ligh I)am. The results are as fIllows: 



6.1. BI.Khi Ii I I".S. Ik ll 

Table 2. Water (ischiairc otl'eh NileIl'tlltih il 'hie %ic'll I wP III per tk lv 

Year MNlillttr 

.Jan. I-Ch. Mill.. Apr. MaY inlle .htilv Ai1. Sept. (0ci. Nov. Dec. 

1958 
1970/75 

7-1 
93 

3,i 
S5 

52 
10) 

-15 
86 

-18 
89 

70 
126 

96 
1-1t 

-191 
133 

680t 
106 

420 
79 

270 
79 

116 
82 

(a cil Ile) 

IBYorc (/wConrs, l'cll oft/' Ifiih AnM: DL)lrii, tie nii01-1100d periocd (e)eeerl -
ber to .111l\'. Ite \wat.'r dischare iin (Ile ri\er was low and a reClii\i'C increasC in ie
diflernt ioln conccnllatiolis occurrCL. Cspecially "I sodiui, chloridC aid sulphate
ions. This iali b attributed l to hI elct ofdriniae \\iltlr which illers the ri\c10 .le in 
upper lL.\ pt. 

I)urin.eIhc fIlod se0as0tArl11st it, ct.iber) the colltl'ar oclurS. i.e.. tihe iou 
C.IlCceitratiuln dccicaScd rclkticlv, duei the hi-ie r \wiltcr dischlaru, late of tile 
liver which in tutu dilutC the sl coliiiIaili. 

I/lir the cor ltinon fld /' I,, Ian: ..\ a tc llit)., iielle relali\ t.,liicrel sea,it
the ioll Cncelintratiol wis ltted. I lmwscci. Ihe sirall ilcrca,,cs and decreases fl, ihe
ilafor cilsti(lilS liotti oneC irito irllto irlier' o intll[ M ;1\ illaked t.llds. Inl 
tact. tle0hiols dltcreasC i iol cncetntratjlliitl11hro12lih IhC periled ot.llllar . Sep-
Iclher cspecially in 1973 was iiostll re!cd Ito the iclariC increlasC ill the \watlr 
disChairtc dlnriiC this period. ()I the olie1r hAnd. Ire dointaiicc ol sodiuri ious.
which arc niiostls cwilbined \\itll chloride arid stllpll ts, i l5ii. 'cl\ l he tIe to 
techlr 1' r'It ri' nr o t ilte ilidgi \, tcri.
 

As the w'later itm ill tlhe 
 Nile itinl\ represeClts rIhe composition of \\.ler sltoed 
in tIre I iUlh I) ill lake. the clieitic'al anal\sis tol' the lake \walr is ,i\' en itt Table I tinr 
coiitirisoni s' il oflilt lic Nile watcr. lie lake \alit.'r is sillbict to dfftCIeti Cll
'sittinileal pr0Icsses. I le hih ICIIlinperIlIrC ill rIte reCiol Of tlre lake accClCrat's
Cvaporation aid \C'ltciine processe. Ill addition the produititul of('0, Iorl the 
aquilatic plailts il tIre hike.help rIte rransfbrnil ariolittloclcit ,ind doloittite to solublc 
calcilni and illI.ait.silll bicarblotllt. Such biooical acrti\its riiav considCrably
afllct tihe chiemical pripertrs ol' the waticr iIh tle lake. [able I shows thait sulphalC
air,.1 chloride sai1s ;i'Ctilrr ill tIe Nile witer than ill fite 1akc Vate'r. This 111aV 

to tlre ell'ct of, tle water draiitiini into Ire Nile dirit,, it. 
he

duc flo)\% throLuth upper 
Ec'pt. 

.'tt.IA/ h'c' Icl//Icr 

TIe suspetlded rItter in the Nile mri,,inates inml tile tlisittntellraIioillard weaitherir,, 
prdttlIdCs o1 til" tiCOUS id rrtetitrrotphiC rcS Of theL thiopiaiil plateau. Il the 
pl t \t1work tire colltCll f sispCIlded tilea r \was dcterilliiild ill 1964 (bhelhre tieIi1h I)arll) arid ill 197 ) afater tIheI lirl I)nm) as inlTable 3. 

Ini1964 tIre cItet.' Of suspecnded IaItter was variable tlrouCiohurt the \'eat. 
reachitng a inla\iinuntl of 30001f1ppn duirit,- the loo0d WaSoll in SCICItnbCr anid 
1rlN'tiallv decrelisintilt ISO(llppin iii and to 3fff0()ciobt- ppln ini Novemiber. during
thC same eal'. lI)uriI the Ilo scasoi tlre \alucs ralie between 22 and 5ffppni 

V,
 



Trable 3. Some chemeial properties of Nile water before and after the construction of the High Darn 

(ppm C 

Month 

Year 

Jan. Feb. Mar. Apr. NIav June July Aug. Sept. Oct. Nov. Dec. Average , 

Suspended 
matter 

1964 
1979 

61 
100 

40 
80 

24 
304 

26 
344 

22 
25 

25 
2 

45 
20 

170) 
15 

34)0(4 
IS 

1800 
30 

300 
28 

80 
25 

594 
35 

z 

Silica 

Chlorine 

Oxx,,en 
(consumed) 

Total 
Alkalinity 

Total 
Hardness 

1954 
1964 
1973 

1954 
1964 
1973 

1964 
1973 

1954 
1964 
1973 
1979 

1954 
1964 
1973 
1979 

12 
8 
17 

0.5 
0.4 
0.3 

6 
6 

127 
126 
i51 
125 

112 
138 
131 
106 

10 
8 
16 

0.4 
0.4 
0.3 

7 

109 
141 
142 
124 

99 
109 
111 
99 

14 
12 
20) 

0.3 
0.3 
0.4 

5 

128 
155 
136 

... 

117 
II1 
121 
... 

9 
14 
21 

().4 
o.4 

5 
5 

127 
172 
121 
132 

121 
118 
121 
99 

12 
14 
IS 

0.4 
0.4 
0.4 

5 
4 

139 
178 
139 
... 

119 
126 
116 
... 

8 
16 

0.4 
0.6 
0.4 

7 
4 

129 
195 
137 
125 

1047 
128 
104 
lr5 

I1s 
12 
16 

0.3 
0.5 
0.4 

10 
5 

W(4 
200 
135 
110 

97 
117 
1) 
1(7 

14 
16 
17 

0.3 
0.5 
0.4 

1 
4 

108 
154 
135 
122 

100 
110 
103 
11I 

S 

10 
13 

.3 
44.4 
0.3 

9 
3 

136 
115 
139 
M3 

115 
125 
113 
195 

17 

10 
13 

0.4 
0.4 
(.3 

S 
2 

136 
95 

149 
[2 

111 
k)(, 
119 
119 

15 

20 
16 

0.3 
0.3 
0.3 

6 
6 

122 
1047 
149 
125 

99 
90 
122 
1(4 

13 

0 
16 

0.4 
0.3 
0.4 

6 
6 

1048 
127 
142 
114 

103 
94 
12 
104 

12 

12 
17 

0.4 
0.4 
0.4 

7.5 

114 
147 
140 
121 

108 
114 
115 
106 
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Aker tile conls(rlcitil ol. tie I li.h )ani. (Ie ctlhnli ,supcImided matter 
dropped Ii thetlarcliperittd Pun to )eccniher J979t Itranted 

etween 15 ppmi in .\till.(,tit) 10)0 ppi in .lalltialr.. 'he ill.lease inrecorded.11111Llal'V alnd 1"t'u)RIM \\as. the01I 19)79 resu~ lt (fl' tile unti.tualkl\ h~u\\ ratinfall ill 

l+r.ur 1 .\l ihi) \ ii \%lhliiCl lletI ii lticrrll lhc ".ie dc,rt .,adis. lh.sc ltuer
dt'ain,.i h t tileNile ,',arr\il, ,lirl'C allih illt',1'\\''allclc d lllaterials. Ilie a\,.!'r
ol suslced mLtter dturinie the \,'r 197) \%as 3' ppm. Ih, rli(k decrease in 
s" ll iended citl lilt l 1979 9Tiller [tin h901t)7t) , ,.icl, is hih.llc, si.llliCanIt. 

Sili,a
 

ItC Ilelce,' o' ilica it,Nile \\atICr O,,lllCs l',. the lcCtOMIiOt ilijt 0:' silicate
tllilluual, \hICh t tcClr il aiitr'2C IeOLIIIS iI II+lll\ lrock, 'sltlrrttlllldille(le liver. lh,,e',cntrll, lhrcak dom\ l into cla\ mlinerals., 1-c,,ultill2' ill I'r..CCN.ilit'a. fle tC IIcI-urtc 
at atlioUl l'aIcitAld 01'\\atlel llt\ Clllll[ [l1hlt'tlh tile rock ill .e,tlltl.w ath,.lient,

Irlttcess'e and ctl 'tIttIl.tlh' Ctt tel t ill \ I%tr.S ita(lie silit.. ttld alsto alkali in (lie
Nile \\lIcr is ltinl \ ,leri\c,. itll the \Ctt IC iii , t Il"el llmtuIpliC aiid iZullCOtlS 
rtcks ill ,Othllcll SuliJ ald tIle laSic \t0lClL'c itcks oI' tle l~lhiot1etal pleatcali.
OlI& N the siliea, cttcnt tr he Nile \\,tlcivaricd lroi 7 tt 21 ppm,,hi)\,, tht 

diriii thliehIC pCilit tl"ltd\. Ielitre tie llii' l)iam. dItiL,, the \cars 1954 and 
1904. the ,l\,la-c cttunt tl silica \\as 12 pm. Alter tile I lith ID ). (le 'e\Clac 
ctentllt incieascd It 17 ),m.;inincrease . 2' . [his increase is si-nilicant and 
prohhl due lo [lie \\Catherile ol ,ilicalc i)rnhlallolls surroundine the I li.h l)an
I.. k,,. 

Rcsit ., u ItChlori ne 

lable 3 indi,:t hit duriiii_ tlie \ ltle. ne;oid tOl'u t[ie rcsidtlual cllttri||c varied 
1ror0.3 Itt ( . ppii. Ihtlire th I li.h I)aLi tile eracs r,..Ittrd\\ere: (.36 and


11.31) ppim tti (le flotod and tile It)\\
.casotn. respcli\c..'. Ntt siil'ilicajt varialitul
 
,\:s detcted altcr h Ilitlh I)an. the averae,_ heiin, lppt tcl\AI. ppm.
 

)\tecllI lie ai,.js tltt',\,.Hcwi eOtn, clt tii itl hle 3 iange ctwen 2 and II ppm dil

in, the w.hole p'ttiul t1' lud. l)nriIi,, (Ile Hlhod scasltn ol 1964 tile consumed 
\'cn thadan1aiue,. \tl,. te t"S., ppm. \\hich ,ecased siltlv during (lie It\ 

scastll Itt 00 \\to ii a erat,, tt"7a(nhll+.(+.()pj'tn IAI',.,Mcr i :73 .)7n illter tle Iliu
 
I)ai.s ctirllttii thi, t\r e dccesCl to 5.) ppin. Ilhis decrease Was nt1
,a, e Sit
nilicdill anl \\d', rt.,.lohdhl iictitle t ecite sc tIl'ti'allic Illle 
 in \V ir alttcr the
 
I Ii-h l);i .
 

Iolal
.lkaliiiit\ 

'alIc 3 inhdtiCAd (hit[ heuirc le I ih )anm the l(ttal alkalinit o" tlie Nile water 
duiring tle 1951 and 1904 varied It(Ii95e,,.r 
 1())lppm. with anl averace oi'
It) ppl duril,- tile ilotod sastoll and 142 ppm duriig the tt sistl. i:\ler the 
lliuh l)ail's, costrlietimttl. duri,, the year o" 1973 and 1979. the alkalhnity varied 
f'(oi 1101 151 plmi aet\a,,e oItt with an 131 ppm. Ielar,.e ie High l)am. alkalinity 

K.[
 



('laIL,,, in tlil (,)ua I W ireu I) ic ,nl\ i,c t, . 954 7) 9.iliv Nl ,. \c inI l'vp ri Ihe i-

increased fionm 114 pplil in I954 to 147 pp inll 1904. n increase '29'.Atcr the 
l) nl\' c t reI, ioii tie oltl'al'\ OCcllturred III,-'th, tlk;ii decreausedlit l0111 

'
14(0 ppm in I973 to 121 ppmn in I79.itachai1., 0f 13',. .s a*incraI trend, tile 
increase iln aiikalinil\ cotentclt i'onl i 1954 to 1979 %%asnot sienllilicalll. 

I ota IIlid clis 

In the iusCeiit Stnd\. ilrdn + NI') wv, Calcullated the con,(('at \,nuiltiplvin. 
ce'itatiOll t both ('tand Nl Cations (nit L) the lactor cinva 1ntl to (VIa('O 3 

ei enlce It t l. 

IIm'I/. +S(/p) ( a x 2.4)+ ', x /,o = C (, I~plivale'n 

lble 3 Amoxs thiit the htrdiiesN \ ilt,.. (or thtile Nile ovitcr sapllpes varied Iivm 90 
to I.3, ippmII ri the rit.lI N, the I Ii,,Il coittre il IILt,,i pe, I'Cr I ); Ini . rdne'n\ iuies 

. ti Ito ii ,,2 l',\aicld 1lo IlS ppiii ,uriii, (Ile 11oo)d s VSO I uitii 1ow ti1Ceasols of 
le tt1iI! (or t12Ve I- %\ I 14(954 ati (19641. i\ rCt 1,1h r,,\,, lS ati ppm re,p.ctielv. 

Alter the'I I I '1l, I I Si'-'IIiI ' vO I tLiet .'ted. lIilih)iii, lt'II l. oil Wi[it ari;Itit)I 

I\'ca Contenilt ,Ice.'b.tlcd "i2h\ Iro'i I1 ppiIm ii 1(973 to (10 lppm in 1(979. No 
obvious trtnd ill\iriationl \was detected over the whole 25 \ carl's tsttitl\. 

I, Ilielist 

ir;idiil inc'lrease, thlru,ih tile lo\ \\'atr li\\ season ( fable I).and ;I marked drop' 
to its cs l ini loil a [ile Hi.gh 

HOUi,rhoite1 ',t 2tl1 ill\ lW;ie tile hConceltrItiol o' tile anionlls sli il, aI 

lo 'tileeilratlion tile , tsl il a\I[19" 4.Alter the 
,l)ili .'tOIlsItrl (t11o. hiCirbolt, Coiileltl';itioil iiCu'llv inIcre'ased t11t.h2h the 

\airs 1)73 aiI (979. Ihe icrease dutl,-irii ( )ther to ')cein1er is related to the 
eCtIii'ijil 01' Ci Ia C il It lhis p ( nICI'rl bi'; l lt tri\ \\;Il" tlie t. ti.d. 
u'tullll',hlL':,C"; itlill. a( MlADlCNItl L ,ditlli t l, ,l)\,llinl I'i,' 1.ithl . andlS , 

No nmiked \ riiiition \iil title ticihCIt, tile o" tle\,'a,, before Constrcltiol lilh 
)am. I losseer. ,tlter lh llih ili. ',ulphatC contenlt iICrAseti. espe.'ciallY durin,, 

1973 Line to lraini'! Itte river oi 2101t.l water riclil ltphate.'. SulphdatC is 

pres,it nltill\ ilit,ssotdium aind Itp tas i i11ill fill s(l e I and Fili It. 

hhlrie ion, iiicr',,aSd i Iarketdl\ thin tilue Itos seasoni l 1(954 and 1904. The 
opposite occurred withilletfl Ihodpriod of thle sau e al'S.tulh' cleonstruction 
o1tle Ili2h l)iill. c:hloriIC .0ileeiltr+Iatiails sho\\ed ai2eInCratl iIere.ase ovCr tile vcai's 

1973 and (979. 'hloride is preseint inuinl,, in tile Irnl.S OlS"tlill Mfitd potassitilli 

chhtde (INw. I). 

liSalt lp and (ucenutration 

lhe hypothetical "alt conbination of* tile Nile water heloi and aIfteCr tile H-i2.h 
DaIll CoilstUCtiotn and also that of th I Ilil )ain I.ake water is representcd 
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River Nile Water 
(before High Dam) 

(During flood) (During low season] 

(195/.) (196/) (Average) (195.) (196/,) (Average) 

F-D F D DSD I D "I ( D S!70pprf l417ptpm h8?pprn l8ppm 1!)0ppm 19/,ppri 

F T: I "()20 I 20°T 1{ 121i" 

I 0Ii 

7} 

(k,'r (Aftof 

20'3ipprri .35pprn 22lpp'ri 2 
*rT}lll)prTi )pn 22lpprm 

121 1.2IC, I15"C. 152 11. "C.
pH8l - p180 itl 2 pt108 2 8 1 rl[8 2 

IFi4 I. ( raphical Ircpc ,,n ol4 \\ l.r ci ic l an ,,c,r 

C;1(ll('(),) 

IN, + K ), I R' 

m (Na+K) CI 



('i (I (O;)2 IliihIlItcd h\ IcS~ci imimm(S d',l (Nal + 11) 11 ( );. (Nal +IK) CI and 
Nai I-K ) s( ) . ScaN lmmi alln 1iNaila I aria) ni iiNI ire CO IleiC I 0;'ICSItelv~ NalIl wer ak 

dLeereCIil. :I-i 01ttenII (a ( )j. kd(CIi rnaikeiil\A\Cerr1e 01 Il ll';I LI; 45.8" 

lIr I 1211)I I l k ,.(I' I',rLer the I IiLI I )AMr. .\I~l t ii e\h (I i I NSlIt oIleereaS 

aid 111211.1k ItICIC;IN iI~I tti'i h I)itIII.kIh) 24.9)', tire Li'il 1 ) 1k I IiWii 

II I CIe I itfl,( e Ie I CiV I S I Nhi('\ erii eW fI(. lC I \II , N I I millt . i IIeleIb1 

t (eInlire10'ie (ill 10o\el M He I)IlII ike ~iISCIii'.eeiti) 1." 11the '') lie I N ee ii)ii 

Ite Ci'ii)It ''tI i1l L iti&eI IiL' 1) ill NIl\ I Khrii'IN (OlthLS i ii Ii t\\ Ik l'Ll I*ijtIN. 

/Li 1I i 1' . ' II 7 )7 
25tcl (le(I I((-d a ) Na I \-1 )I+ ( I L(11i Oi\ CI A i (a)1 LICC-i 

1'C11hii.li\ NliiiiI te d CiNLN 1()(W '))1,.1 I 'i id~ to-1 .r 
I)An \i1111 l'r ari iee I ' 

II ;leiCI iIICit'ltNlt J)i l 'iCIiiil' I 211l 1ii e ~ be ieIiiei I t)i(W 
It Id \ilIihei lIC IMIi\ iii Ii ii. iireh1 r SItl 'i ilitcciilrai) il;i i"reiii I t hil l 

ihiidiiL illiltii theIIII dildie i l II CO (CIidid ISiiN.dt~l 

I hIr i( I IiI CIIt i t' d.I he oIli rleiA ii h m cIrie)I I LIi %kICI I I Ii lLl I~ fiei c Lmihie I. 

toolietNdiIL \Ili,-hei eet'eie11hire iSI \\IlclNiti iliv hil[h iiII-IJiI0a) (),ilijiriko' 
1)55) atil (diirkiithmc1-11 .li'iiiiire S INt ) th Iik iiiiii'IC ldNileIC \\ ;titiii le 

\iiti~ll eNh N M'il: mit h -fiiec111anel ) il 01CI Itldi( Ni le \\;tiii iiL ii Ihiar cnil 

aler N 11111tir lilit '(Irat ilN eil+ utI ii'rjlld dCC(00rI ite. 

1c ih cil 11 i eNlire01' he\ IC' 5 6011OWSipiI NCN I rI i i'In [lrelirilN \\i~t[Cil SaIliniyI 

http:111211.1k
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'lalde 4. I Iydrochemical I6r1 Illae a id coeflicients 

Total 
siliihle 

Nile at (;ia
d tringflood 

I 1()
82.1 

(I
9.6 

So4 
8.3 

season 
(1954. 1964) 

()18 -- - ----.......------
Ca Na Mg 

--
K 

-- T20 C, p-I 8.0 

45.8 25.4 25.4 3.4 

Nile at Ci/a 
during low 

I 1('() 
80.2 

('1 
14.2 

So., 
5.6 

Seitsinl 
(1954. 1904) 

0 19 . . 
('a 

.. 
Na M 

.-
K 

T 21 (.7,pl-I 8.1 

40.4 33.5 23.2 2.9 

Nile at Giza I I( 1 (I So, 
ater the Iligh
I)am 
(1973, 1979) 

0.22 
69.7 

('a 

17.7 
- - -

Na 

12.6 

M 
-

K 
T21 C, pI 8.1 

36.2 3-1.9 24.9 4.0 

I li.ch I)inll .ake 
hcfrc flood 

I (O, 
86.9 

(I 
7.5 

S(), 
5.6 

sesil 
(1973) 

0.17  - ---------------
('a Ni 

-

Mc, 
-

K 
- 125 °C. ph 8.3 

36.2 31.8 28.2 3.8 

I ligh )ui 
alier flood 

Lake I (') 
84.8 

('I 
7.7 

S, 
7.4 

seitaslo 
(1973) 

0.17---------------------------
(a N;i Mlc, 

..... 
K 

T25 °C, pI 8.2 

36.4 29.7 28.7 5.2 

tory Stal' (1954). the Wilcox imcthod (1955) and the l)oncen method (1958) were 
used. Applyin the \Vilcox mleth1lod 1t \'atel' hills in til e.'sXteICllt - ,colo class Of' 
iriuaitjlon water. while the I)oleel mllitlod show's that this witer is o' sccolld class 
It' ir ilitl n. 

(in the ohe'r hind. the suahhilit\ oI" the Nile Wt'r Ib'r domet-'stic and drinkin, 
pupses was vailuate%I d ccot-cdin. to the stlandaid o'"the II.S.it lIhIic I IealthServices (1962) indicatingtitthat tle sanlpllcd wateis 'C hi.lIly sihiSlt'lor-. 

Rel'erences 

Aukin A,) 0l-6) (in [he etioslin of' Clieical Classification of Natural Water. )AN. 
Moscow ( !SR ( Russia n)

Anl Puhl IHealth Asso: \i Wilter Works Assoc., and Water Poll ('Center Fed (1971) Standard
Methods )ir the I;aullinalion l' Wtter and Waste Water. 131h Idn. Anl Puhl I lcalli 
Assoc. Washiinton. ).('. 



D) icecl I.l) 11 ) )uAlil\ A \ m lr fill Irll-%ilion, I(c C' ll I'l (Q11,11i, Ill \Waterl 61, 
11il' i Itk ll. t [lI\ 11t '111to I I il' . \\ ,I ItcrI lR +' i l . ( 'c n trIc ( till bt i I tit I .1-: "',
 

,
.,  IFathi A. Stolinwln 1 I t ) \Vmii oni-, ill Atuhlc and insI ll~hC ,(I,'IsitUit '11Nil<.'oac 

;illt'lr ic liil I)ailil. Ilil S.%uIp ill \io.Ictd Stil,. I)c .1 94.1972. Nijli i O All -iciiulltrc. 
, , IK' pt. p 3)1)

( 'I iltu2 IC;l S iiI \ c,I 11 \ 10'))< S ibI1%I ,I11 1IilllICI I[cIJ IIt~lI + ' ICcllIIica I chliri : cc I,.,IlC,+ Ad 

lialtilm il \ ,c . t .. (l Si il.\,m i.' SiiplilL Ipi, N . 1473.\
 
IlalL,/ NA 3 il\ i ill ;li i C (ii' i sI ,\1
I I l i, ,i i ill ll l illi I i Ill i cl. 

,S I ,,ii . IicllL I .li iiii ri'. ( 1'iI 3 'llk I 14 \) L+llli
!llain di 11. 1 allhi Pl) l lil itill'oll i l Ih1c '1,l il + 1- ,lCcndc(I II' iiic t Il th N il<.. A nili 

\_lic sc I Ifi il t \ic . 11\it ic II I I lI\lt.).2t 
Nlilil MII . IlC')u'4 \1\ ll( 7( lii . lil lili l Ill i el.pil(Nl+uI i itlilc[' iC i\ti llc 

( I i , NitI (l[i 5lLilllh Ili,' I Il. , 'l .1.%Soil .S l Ill:1 
K AISMI i i I IUil) i i lollilt il ,_,i i I %\ai th il cliCI'iCiM 19 f i j l llIr ll '!i l iCl 10 

,JLr i ,- ll i %Ikit',itltcl. it1,S lic il Ilic I . M CI ' ' (111 iAIIi : I tL N 'll p11 , (I
Drlalil l..'! I-AlAiti'21. I ChIClJa ,. IIl. I).CL (1 13, PIh lI~hCdf h\ \,_rIN i ,iin I..\W . I+olm c. 

'I- I I).I 55 I I I) ,(V l 1\ 11clriIN\ Ii liltl I ) AIi fill I lII 
J,,t..(, 1 dillclrcnl hWAliticI, \26Ci RCS',R~C%. (1n1i\21iicultuIc. 1:2%'llp. 37: 23 1 

+Nalbhall I lXl 1 1960)1 S ith .', till thC ',iIS',Clltlcki llIIiilCl ill lil1C" A.\.,ih "1(, Ciilr l'C 

X lot l'lli .. th . .\. I I 9 \i 1 11ii i l IlI\ (1 \Ih iCe \\ t I lcl I' .

ilc ilcr 11;c lCC 
tI ) itI,, phI\ ,Ic al% hI 'lllI ' I11 tIic I. MISC 1h1I . ( 'd iI I +I I.'rll 2\ ltiI cIl I I t)I)c 1+i ' I\C . I , 

( )\ iChinik,,\ .AMX(195 ) ( ;'Cl IICIJ 6i,,.Cct1hML}.( ,Mltodt l,, .k. I SSRt < It u,,ian I 
I Ps I)c p II rl I in I' IIhc th . I thicanoIt aiI It ,',+cIf tr,+: 11962') PuIIN hI I ICI IIti Sc I\ icc (IrinkinL 

W lk *'I- lilM( I LII: I -. I Ih Itil Ic I C;1111S'CI\ t Iii t i(111 N O 95+h. 1)0 1PIc II)Ie lc 
1 S S ilil 't\ k lhlmr\ii" 1954) 1+,,,illd i ii Salin,+ miid A\lkaline soils.SliA I DIII)ia Imi nci,,. oflt 


Ilindbhto, I S DI)lp ..\. iiC \)t +ill
 

\Vilco\ IAV I95) (Ij',ilicli iini i' tiieAitrili I S I),Spl Atric (Oire No 909'. p 19t\Jli: 
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